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2.1 SAFETY LIMill 

BASES 

2.0 INTRODUCTION 
The fuel cladding, reactor pressure vessel and primary system piping are the 

principle barriers to the release of radioactive materials to the environs. 
Safety Limits are established to protect the integrity of these barriers during 
normal plant operations and anticipated transients. The fuel, cladding integrity 
Safety Limit is set such that ~o fuel damage is calculated to occur if the limit 
is not violated. Because fuel damage is not directly observable, a step-back 
approach is used to establish a Safety Limit such that more than 99.9% of the 
fuel rods avoid transition boiling. Meeting the Safety Limit can be 
demonstrated by analysis that confirms less than O .1% of fuel rods in the core 
are susceptible to transition boiling or by demonstrating that the MCPR is not 
less than the values specified in Specification 2.1.2 fur two recirculation loop 
operation and for single recirculation loop operation. Less than 0.1% of fuel 
rods in transition boiling and MCPR greater than the values specified fur two 
recirculation loop operation and fur single recirculation loop operation 
represents a conservative margin relative to the conditions required to maintain 
fuel cladding integrity. The fuel cladding is one of the physical barriers which 
separate the radioactive materials from the environs. The integrity of this 
cladding barrier is related to its relative freedom from perforations or cracking. 
Although some corrosion or use related cracking may occur during the life of the 
cladding, fission product ntigra~ion from this source is incrementally cumulative 
and continuously measurable. Fuel cladding perforations, however, can result from 
thermal stresses which occur from reactor operation significantly above design 
conditions and the Limiting Safety System Settings. While fission product 
migration from cladding perforation is just as measurable as that from use related 
cracking, the thermally caused cladding perforations signal a threshold beyond 
which still greater thennal stresses may cau~ross rather_t'1_q0_j_ng-__e:me_atal __________ _ 

-- - ---n-aadi r,gaeter10rati on:--Tiieretore ~-tt1e-fuelcl ackJi ng Safety Limit is defined with 
a margin to the conditions which would produce onset of transition boiling, MCPR 
of 1.0. These condi·tions represent a significant departure from the condition 
intended by design for planned operation. 

2, 1.1 lliERMAL POWER. Low Pressure or lq.N Fl ow 

The use of the (GEXL) correlation is not valid for all critical power 
calculations at pressures below 700 psia or core flows less than 10% of rated 
flow. Therefore, the fuel cladding integrity Safety limit is established by other 
means. This is done by establishing a limiting condition on core THERMt\l POiiER 
with the follONing basis. Since the pressure drop in the bypass region is 
essentially all elevation head, the core pressure drop at low power and flows will 
always be greater than 4. 5 psi. Analyses show that with a bundle flow of 28 x 
1Q3 lb/hr, bundle pressure drop is nearly independent of bundle power and has 
a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi driving head will be 
greater than 28 x 103 lb/hr. Full scale ATIAS test data taken at pressures 
from 14.7 psia to 800 psia indicate that the fuel assembly critical po,ver at this 
flow is approximately 3.35 MWt. With the design peaking factors, this corresponds 
to a TH~L PCMER of more. than 50% of RATED THERMA.L PCMER. Thus, a THERMAL Pai/ER 
limit of 25% of RATED THERMi\L PMR for reactor pressure below 700 psia is 
conservative. 

LIMERICK - UNIT 2 8 2-1 Amendment No. M, 8-3-, -81, -91, B:4-, 
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SAFETY LIMITS 

2.1.2 THERMAL POWER. H1gh·Pressure and High Flow 

. The,.fuel cladding integrity Safety L1mft is set such that no fuel damage 
is calculated to·occur 1f the limit is not·v.1olated; Since the parameters'·. 
wh1 ch: result -1 n ·.fuel' .. damage.•.~re: not. directly. ob~ervabl e during re.actor· operat1 on, 
the thermal· and'hydrau1.1c· cond1ti_ons· res~ltir:,g.in a departure from nucl'ea.te · : 
bo11 ing._have been used:to._mark .the, beginning bf ·the-·region·where:fuel- damage . 
could• Occur.-',· Although 1t 1 s·-'recogn_i zed'. that. a":_departure: from nucleate· boil fog·. 
wo~ld-not• nec~ssarily resul~;in·damage to QW~ fuel rods, the cr1t1cal·.powe~·at 
whic~ bo1lin~• transition is•c~l~~lated to ~ccu~~has~b~en·adopted ai·a convenient 
limit: However,-the.u~cer~ainties11n mon1toring·the,core operating stat~ and· 
iri the procedures. used· tq·. cqlcul'ate the critical ·power result in an .. uncertainty· 
1 n the value.• of. the cri t1 cal ·power_. Therefore,. the. fuel cl add1 ng integrity. 
Safety Limit• 1s defined as the .CPR in the, lim1t1ng· fuel assembly_ .. for which more• 
tha11·99.9%.of·the·fue1.,~9ds:1n.the_core are expected to av91d boiling transit1on · 
considering .tt\e.·power dfstribution-within ·the cqre and.all uncerta1.nt1es .. · . 

I • • I.. • • ' I • ' I o • • • 

', ' -'• ' I,, - ' • • ' -

T.he :analy~e~.- that· d~mor,st~ate-1 ess: t~~n 0( U. bf ·fuel. r~d-~,.enter- transiti On' 
·_boiling and determine the Safety.Limit.MCPR'are.performed using a s'l;atistical' 

approach· that·comb1nes a11·of the.uncertainties· in operating parameters and the 
procedures.used to calculate critical power. The analysis methods:·used to perform 
th~se·calculations are described in Refefence 1. 

;r 

Reference: 

1. "General Electric Standard Application for Reactor Fuel," NEDE-24O11-P-A 
(latest approved revision). 
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SAFETY LIMITS 

BASES 

2.1.3 REACTOR COOLANT SYSTEM PRESSURE 

The Safety Limit for the reactor coolant system pressure has been 
selected such that it is at a pressure below which it can be shown that the 
integrity of the system is not endangered. The reactor pressure vessel is 
designed to Section III of the ASME Boiler and Pressure Vessel Code 1968 
Edition, including Addenda through S111111er 1969, which pel"llits a·aaximllll pres
sure transient of 110%, 1375 psig, of design pressure 1250 psig. The Saf~ty 
Limit of 1325 psig, as aeasured by the reactor vessel steaa dome pressure 
indicator, is equivalent to 1375 psig at the lowest elevation of the reactor 
coolant system. The reactor coolant systell 1s designed to the ASHE Boi'ler 
and Pressure Vessel Code, 1977 Edition, including Addenda tnrpugh Sllllller 1977 
for the reactor recirculation piping, which penaits a maximum pJ'.'essure transient 
of 110%, 1375 psig of design pressure, 1250 psig for suction pip.tng and 1500 
psig for dis,charge piping. The pressure Safety Li11it is .selected to be the 
lowest transient overpressure allowed by the ASHE Boiler and ·Pressure Vessel Code 
Section III, Class I. 

2.1.4 REACTOR VESSEL WATER LEVEL 
. 

With fuel in the reactor vessel during periods when the reactor is 
shutdown, consideration must be given to water level requirements due to the 
eft_ect_o_f dec_lY heat. __ If the __ water_ leyel shou]d drop below the toe of the 
active irradiated fue 1 during this period, the a.6-H fij,- -to -remcfvif-·aecay. heat7s 
reduced. This reduction in cooling capability could lead to elevated cladding 
t9111peratures and clad perforation in the event that the water level became less 
than two-thirds of the core height. _ The Safety Limit has been established at 
the top of the active irradiated fuel to provide a point which can be monitored 
and also provide adequate margin for effective action. . . 

LIMERICK - UNIT 2 B 2-5 AU6 2 6 1989 



2.2 LIMITING SAFETY SYSTEM SETTINGS 

2.2.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

The Reactor Protection System instrumentation setpoints specified in 
Table 2.2.1-1 are the values at which the reactor trips are set for each para
meter. The Trip Setpoints have been selected to ensure t~at the reactor core 
and reactor coolant system are prevented from exceeding their Safety Limits 
during normal operation and design basis anticipated operational occurrences 
and to assist in mitigating the consequences of accidents. Operation with a 
trip set less conservative than its Trip Setpoint but within its specified 
Allowable Value is acceptgble on the basis that the difference between each 
Trip Setpoint and the Allowable Value is equal to or less than the drift 
allowance assumed for each trip in the safety analyses. 

1. Intermediate Range Monitor. Neutron Flux - High 

The IRM system consists of 8 chambers, 4 in each of the reactor trip 
srste~s. The IRM i~ a 5 9eca9e 10 range instrument. The trip setpoint 9f 120 
d1v1s1ons of scale 1s active 1n each of the 10 ranges. Thus as the IRM 1s 
ranged up to accomodate the increase in power level, the trip setpoint is 
also ranged up. The IRM instruments provide for overlap with both the APRM 
and SRM systems. 

The most significant source of reactivity changes during the power 
increase is due to control rod withdrawal. In order to ensure that the IRM 
provides the required protection, a range of rod withdrawal accidents have 
been analyzed. The results of these analyses are in Section 15.4 of the 
FSAR. The most severe case involves an initial condition in which THERMAL 
POWER is at approximately 1% of RATED THERMAL POWER. Additional conservatism 
was taken in this analysis by assuming the IRM channel closest to the control 
rod bein~ withdrawn is bypassed. The results of this analysis show that the 
reactor 1 s shutdown and peak power is 1 imited to 21% of RATED THERMAL POWER 
with the peak fuel enthalpy well below the fuel failure threshold of 170 cal/gm. 
Based on this analysis, the IRM provides protection against local control rod 
errors and continuous withdrawal of control rods in sequence and p~ovides backup 
protection for the APRM. 

2. Average Power Range Monitor 

The APRM system is divided into four APRM channels and four 2-0ut-Of-4 Voter 
channels. The four voter channels are divided into two groups of two each, with 
each group of two providing inputs to one RPS trip system. All four voters will 
trip (full scram) when any two unbypassed APRM channels exceed their trip 
setpoints. 

APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from 
OPRM Upscale Function 2.f. Therefore, any Function 2.a, 2.b, 2.c, or 2.d trip 
from any two unbypassed APRM channels will result in a full trip in each of the 
four voter channels. Similarly, a Function 2.f trip from any two unbypassed APRM 
channels will result in a full trip from each of the four voter channels. 

For operation at low pressure and low flow during STARTUP, the APRM Neutron 
Flux-Upscale (Setdown) scram setting of 15% of RATED THERMAL POWER provides adequate 
thermal margin between the setpoint and the Safety Limits. The margin accormnodates 
the anticipated maneuvers associated with power plant startup. Effects of increasing 
pressure at zero or low void content are minor and cold water from sources available 
during startup is not much colder than that already in the system. Tempera-
ture coefficients are small and control rod patterns are constrained by the 
RWM. Of all the possible sources of reactivity input, uniform control rod 
withdrawal is the most probable cause of significant power increase. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

Average Power Range Monjtor (Continued) 

Because the flux distribution associated with uniform rod withdrawals does not 
involve high local peaks and because several rods must be moved to change power 
by a significant amount, the rate of power rise is very slow. Generally the 
heat flux is in near equilibrium with the fission rate. In an assumed uniform 
rod withdrawal approach to the trip level, the rate of power rise is not more 
than 5% of RATED THERMAL POWER per minute and the APRM system would be more 
than adequate to assure shutdown before the power could exceed the Safety Limit. 
The 15% Neutron Flux - Upscale (Setdown) trip remains active until the mode 
switch is placed in the Run position. 

The APRM trip system is calibrated using heat ba1ance data taken during 
steady state conditions. Fission chambers provide the basic input to the 
system and therefore the monitors respond directly and quickly to changes due 
to transient operation for the case of the Neutron Flux - Upscale setpoint; i.e., 
for a power increase, the THERMAL POWER of the fuel will be less than that 
indicated by the neutron flux due to the time constants of the heat transfer 
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint, 
a time constant of 6 ± 0.6 seconds is introduced into the flow-biased APRM in 
order to simulate the fuel thermal transient characteristics. A more conservative 
maximum value is used for the flow-biased setpoint as shown in Table 2 ... 2.1-1. 

A reduced frip Setpoint and Allowable Value is provided for the Simulated 
Thermal Power - Upscale Function, applicable when the plant is operating in Single 
Loop Operation (SLO) per LCO 3.4.1.1. In SLO, the drive flow values (W) used in 
the Trip Setpoint and Allowable Value equations is reduced by 7.6%. The 7.6% value 
is established to conservatively bound the inaccuracy created in the core 
flow/drive flow correlation due to back flow in the jet pumps associated with the 

-. - - -TffadTve rec-ir·culafion-1 oo-p:- -Tlie-Trip-Setpointan_d_ ATlowabTe-Val uetnusmaTiita_fn_ - ---- --
thermal margins essentially unchanged from those for two-loop operation. The Trip 
Setpoint and Allowable Value equations for single loop operation are only valid for 
flows down to W = 7.6%. The Trip Setpoint and Allowable Value do not go below 
61.5% and 62.0% RATED THERMAL POWER, respectively. This is acceptable because back 
flow in the inactive recirculation loop is only an issue with drive flows of 
approximately 40% or greater (Reference 1). 

The APRM setpoints were selected to provide adequate margin for the Safety 
Limits and yet allow operating margin that reduces the possibility of unneces
sary shutdown. 

The APRM channe 1 s a 1 so include an Osei 11 at ion Power Range Monitor ( OPRM) 
Upscale Function. The OPRM Upscale Function provides compliance with GDC 10 and 
GOC 12, thereby providing prot~ction from ~xceeding the fuel MCPR Safety Limit due 
to anticipated thermal-hydraulic power oscillations. The OPRM Upscale Function 
receives input signals from the local power range monitors (LPRMs) within the 
reactor core, which are combined into "cells" for evaluation by the OPRM 
a 1 gorithms. 

References 2, 3 and 4 describe three algorithms for detecting thermal
hydraulic instability related neutron flux oscillations: the period based 
detection algorithm, the amplitude based algorithm, and the growth rate algorithm. 
All three are implemented in the OPRM Upscale Function, but the safety analysis 
takes credit only for the period based detection algorithm. The remaining 
algorithms provide defense in depth and additional protection against unanticipated 
oscillations. OPRM Upscale Function OPERABILITY for Technical Specification 
purposes is based only on the period based detection algorithm. 

LIMERICK - UNIT 2 B 2-7 Amendment 48,J.®,m, 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Cont1nued) 

Average Power Range Monitor (Cont1nued) 

The OPRM Upscale tr1p output shall be automatically enabled (not bypassed) 
when APRM S1mulated Thermal Power 1s ~ 29.5% and recirculation dr1ve flow is 
< 60% as 1nd1cated by APRM measured rec1rculat1on dr1ve flow. (NOTE: 60% 
recirculat1on drive flow 1s the recirculat1on drive flow that corresponds to 60% 
of rated core flow. Refer to TS Bases 3/4.3.1 for further discuss1on concern1ng 
the rec1rculat1on drive flow/core flow relationship.) Th1s 1s the operat1ng 
region where actual thermal-hydraulic 1nstabil1ty and related neutron flux 
oscillat1ons may occur. See Reference 5 for add1t1onal discuss1on of OPRM 
Upscale trip enable region lim1ts. These setpo1nts, which are sometimes referred 
to as the "auto-bypass" setpoints, establish the boundar1es of the OPRM Upscale 
trip enabled reg1on. The APRM Simulated Thermal Power auto-enable setpoint has 
1% deadband while the drive flow setpo1nt has a 2% deadband. The deadband for 
these setpo1nts 1s establ1shed so that it increases the enabled region. 

An OPRM Upscale trip is 1ssued from an APRM channel when the per1od based 
detection algorithm in that channel detects osc1llatory changes 1n the neutron 
flux, ind1cated by the comb1ned s1gnals of the LPRM detectors in a cell, w1th 
per1od confirmat1ons and relat1ve cell ampl1tude exceed1ng spec1f1ed setpoints. 
One or more cells in a channel exceeding the trip cond1tions will result in a 
channel trip. An OPRM Upscale trip is also 1ssued from the channel if either the 
growth rate or amplitude based algorithms detect oscillatory changes in the 
neutron flux for one or more cells in that channel. 

There are four "sets" of OPRM related setpoints or adjustment parameters: 
a) OPRM trip auto-enable setpoints for APRM Simulated Thermal Power (29.5%) and 
recirculation drive flow (60%); b) period based detection algor1thm (PBDA) 
conf1rmat1on count and amplitude setpoints; c) period based detection algorithm 
tuning parameters; and d) growth rate algorithm (GRA) and ampl1tude based 
algorithm CABA) setpo1nts. 

The first set, the OPRM auto-enable reg1on setpoints, are treated as 
nominal setpoints with no addit1onal margins added as d1scussed 1n Reference 5. 
The settings, 29.5% APRM Simulated Thermal Power and 60% rec1rculation drive flow, 
are defined (limit values) in a note to Table 2.2.1-1. The second set, the OPRM 
PBDA trip setpo1nts, are established in accordance with methodolog1es def1ned 1n 
Reference 4, and are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" parameters, are 
established or adjusted in accordance with and controlled by station procedures. 
The fourth set, the GRA and ABA setpoints, in accordance with References 2 and 3, 
are established as nominal values only, and controlled by station procedures. 

3. Reactor Vessel Steam Dome Pressure-High 
High pressure in the nuclear system could cause a rupture to the nuclear 

system process barrier result1ng in the release of fission products. A pressure 
increase wh1le operating w111 also tend to 1ncrease the power of the reactor by 
compressing voids thus adding reactivity. The trip w111 quickly reduce the . 
neutron flux, counteracting the pressure 1ncrease. The trip setting is slightly 
h1ghe~ than the operating pressure to permit normal operation w1thout spurious 
trips: The setting provides for a wide margin to the maximum allowable design 
pressure and takes into account the location of the pressure measurement compared 
to the highest pressure that occurs in the system during a transient. This trip 
setpoint is effective at low power/flow conditions when the turbine stop valve 
and control fast closure trips are bypassed. For a turbine trip or load rejection 
under these condit1ons, the transient analysis indicated an adequate margin to 
the thermal hydraul1c 11mit. 

LIMERICK - UNIT i B 2-?a Amendment 4-Q., -!-G,9., ~. 
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LIMITING SAFITY SYSTEM SITTINGS 
AIBAS.a..ES ___________________________ _ 

REACTOR PROJECTION SYSTEM INSTRUMENTATION SEIPQINTS (Continued) 

4. Reactor Vessel water Layel-Low 
The reactor vessel water level trip setpoint has been -used in transient 

analyses dealing with coolant inventory decrease. The scram setting was chosen 
far enough below the nonnal operating level to avoid spurious trips but high 
enough above the fuel to assure that there is adequate protection for the fuel 
and pressure 11 ■1ts. 

s. Main steam Line Isolation YaJye-CJosure 
The main ste111 line isolation valve closure trip was provided to limit 

the amount of fission product release for certain postulated events. The MSIVs 
are closed automatically from measured parameters such u high steu flow, low 
reactor water l~vel, high ste111 tunnel temperature, and low steam line pressure. 
The MSIVs closure scram anticipates the pressure and flux transients which 
could follow HSIV closure and thereby protects reactor vessel p~ssure 
and fuel thenaal/hydraulic Safety Limits. 

6. 

7. 

DELETED 

Pcvwell Pressure-High 
High pressure 1n the drywall could indicate a break 1n the primary pressure 

boundary systems or a loss of drywall cooling. The reactor is tripped in order ~ 
to minimize the possibility of fuel damage and reduce the amount of energy being -
added to the coolant and to the primary containment. The trip setting was 
selected as low as possible without causing spurious trips. 

• FEB 1 i 1995 
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BASES 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

a. Scram Discharge Volume Water Level-High 

The scram discharge volume receives the water displaced by the motion of 
the control rod drive pistons during a reactor scra111. Should this volUJDe fill 
up to a point where there is insufficient volume to accept the displaced water 
at pressures below 65 psig, control rod insertion would be hindered. The reactor 
is therefore tripped when the water level has reached a point high enough to 
;ndicate that it is indeed filling up, but the volume is still great enough to 
acc01110date the water fr0t11 the movement of the rods at pressures below 65 psig 
when they are tripped. The trip setpoint for each scram·discharge vol1.111e is 
equivalent to a contained volume of 25.58 gallons of water. 

9. Turbine Stop Valve-Closure 
" . 

The turbine stop valve closure trip anticipates the pressure, neutron 
flux, and heat flux increases that would result from closure of the stop 
valves. With a trip setting of 5% of valve closure from full open, the 
resultant increase in heat flux is such that adequate thermal margins are 
maintained during the wo_rst design basis transient. 

10. Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 
-- - - - -- - ~ - - - ------------ -- - -----

The turbine control valve fast closure trip anticipates the pressure, neutron 
flux, and heat flux increase that could result from fast closure of the turbine 
control valves due to load rejection with or without coincident failure of the 
turbine bypass valves. The Reactor Protection System initiates a trip when fast 
closure of the control valves is initiated by the fast acti.ng solenoid valves and 
in less than 30 milliseconds after the start of control.valve fast closure. This 
is achieved by the action of the fast acting solenoid valves in rapidly reducing 
hydraulic trip oil pressure at the mai.n turbine control valve actuator disc dump 
valves. This loss of pressure is sensed by pressure switches whose contacts form 
the one-out-of-two-twice logic input to the Reactor Protection System. This trip 
setting, a faster closure time, and a different valve characteristic front that of 
the turbine stop valve, combine to produce transients which are very similar to 
that for the stop valve.· Relevant transient analyses are discussed in Section 
15.2.2 of the Final Safety Analysis ~eport. 

11. Reactor Mode Switch Shutdown Position 

The reacto.r mode switch Shutdown position is a redundant channel to the 
automatic protective instrU11entation channels and provides additional manual 
reactor trip capaoilfty. 

12. Manual Scram 
The Manual Scram is a redundant channel to the automatic protective 

instrumentation channels and provides manual reactor trip capability. 
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LIMITING SAFETY SYSTEM SETTING 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

REFERENCES: 

1. NEDC-31300, "Single-Loop Operation Analysis for Limerick Generating 
Station, Unit l," August 1986. 

2. NED0-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

3. NED0-31960-A, Supplement 1, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995. 

4. NED0-32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," August 1996. 

5. BWROG Letter 96113, K. P. Donovan (BWROG) to L. E. Phillips CNRC), 
"Guidelines for Stability Option III 'Enable Region' (TAC M92882)," 
September 17, 1996. 

LIMERICK - UNIT 2 B 2-10 Amendment No. 139 I 

• 

• 



•• 

• 

BASES FOR 

SECTIONS 3.0 AND 4.0 

LIMITING CONDITIONS FOR OPERATION 

AND 

SURVEILLANCE REQUIREMENTS 

• 

AUG 2 5 \989 



-. 

• 

NOTE 

The BASES contained in succeeding pages sumnarize 
the reasons for the Specifications in Sections 3.0 
and 4.0, but in accordance with 10 CFR 50.36 are 
not part of these Technical Specifications. 

• 

• 

~us 2 s 1989 



• 

• 

3/4.0 APPLICABILITY 

Specjfjcatjons 3.0.1 through 3.0.9 establish the general requirements 
applicable to Limiting Conditions for Operation. These requirements are based 
on the requirements for Limiting Conditions for Operation stated in the Code 
of Federal Regul~tions, 10 CFR 50.36(c)(2): 

"Limiting Conditions for operation are the lowest functional capa_bility 
or performance leve1s of equipment required for safe operation of the 
facility. When a limiting condition for operation of a nuclear reactor 
is not met, the licensee shall shut down the reactor or follow any 
remedial action permitted by the technical specification until the 
condition can be met." 

Specification 3.0.1 establishes the Applicability statement within each 
individual specification as the requirement for when (i.e., in which 
OPERATIONAL CONDITIONS or other specified conditions) conformance to the 
Limiting Conditions for Operation is required for safe operation of the 
facility. The ACTION requirements establish those remedial measures that must 
be taken within specified time limits when the requirements of a Limiting 
Condition for Operation are not met. The ACTIONS for not meeting a single LCO 
adequately manage any increase in plant risk, provided any unusual external 
conditions (e~g., severe weather, offsite power instability) are considered. 
In addition, the i~creased risk associated with simultaneous removal of 
multiple structures, systems, trains or components from service is assessed and 
managed in accordance with 10 CFR 50.65(a)(4). 

There are two basic types of ACTION requirements. The first specifies the 
remedial measures.that permit continued operation of the facility which is not 
further restricted by the time limits of the ACTION requirements. In this 
case, conformance to the ACTION requirements provides an acceptable level of 
·sa'fet,rfb-r unlimit·e·d--continaed openition as ·i-on·g- a~ the 1\CTION ·re·quireme1'lts· 
continue to be met. The second type of ACTION requirement specifies a time 
limit in which conformance to the conditions of the Limiting Condition for 
Operation must be met. This time limit is the allowable outage time to 
restore an inoperable system or component to OPERABLE status or for restoring 
parameters within specified limits. If these actions are not completed within 
the' allowable outage time limits, a shutdown is required to place the facility 
in an OPERATIONAL CONDITION or other specified condition in which the 
specification no l anger applies. 

The specified time limits of the ACTION requirements are applicable from the 
point of time it is identified that a Limiting Condition for Operation is not 
met. The time limits of the ACTIQ~ requirements are also applicable when a 
system or component is removed frorr!'½ervice for suryejllance testing or -
investigation of operational ·problems.- Individual specifications may include 
a specified time limit for the completion of a Surveillance Requirement when 
equipment is removed from service_. In thi·s case, the allowable outage time 
limits of the ACTION requirements are applicable when this li~it expires if 
the surveillance has not been completed. When a shutdown is required to 
comply with ACTION requirements, the plant may have entered an OPERATIONAL 
CONDITION in which a new specification becomes applicable. In this case, the 
time limits of the ACTION requireme~ts would apply from the point in time that 

·the new specification becomes applicable if the requirements of the Limiting 
Condition for Operation are not met. 
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Specification 3.0.2 establishes that noncompliance with a specification exists 
when the requirements of the Limiting Condition for Operation are not met and 
the associated ACTION requirements have not been implemented Within the 
specified time interval, uoJess otherwise specified. The purpose of this 
specification is to clarify that (1) implementation of the ACTION requirements 
within the specified t1me interval constitutes compliance with a specification 
and (2) completion of the remedial measures of the ACTION requirements is not 
required when compliance with a Limiting Condition of Operation is restored 
within the time interval specified in the associated ACTION requirements. 

Specification 3.0,3 establishes the shutdown ACTION requirements that must be 
implemented when a Limiting Condition for Operation is not met and the 
condition is not specifically addressed by the associated ACTION requirements. 
The purpose of this specification is to delineate the time limits for placing 
the unit in a safe shutdown CONDITION when plant operation cannot be maintained 
within the limits for safe operation defined by the Limiting Conditions for 
Operation and its ACTION requirements. Planned entry into LCO 3.0.3 should be 
avoided. If it is not practicable to avoid planned entry into LCO 3.0.3, plant 
risk should be assessed and managed in accordance with 10 CFR 50.65(a)(4), and 
the planned entry into LCO 3.0.3 should have less effect on plant safety than 
other practicable alternatives. One hour is allowed to prepare for an orderly . 
shutdown before initiating a change in plant operation. This time permits the 
operator to coordinate the reduction in electrical generation with the load 
dispatcher tp ensure the stability and availability of the electrical grid. The 
time limits specified to enter lower CONDITIONS of operation permit the shutdown 
to ~roceed in a co~trolled and orderly manner that is well within the specified 
maximum cooldown rate and within the cooldown capabilities of the facility 
assuming only the minimum required equipment is OPERABLt. This reduces thertrfa'1"~ 
stresses on components of the primary coolant system and the potential for a 
plant upset that could challenge safety systems under conditions for which this 
specification applies. 

If remedial measures permitting 1imited continued operation of th€ facility 
under the provisions of the ACTION requirements are completed, the shutdown may 
be terminated. The time limits of the ACTION requirements are applicable 
from the point in time there was a failure to meet a Limiting Condition for 
.Operation. Therefore, the shutdown may be terminated if the ACTION requirements 
have been met, the ACTION is no longer applicable, or time limits of the ACTION 
requirements have not expired, thus providing an allowance for the completion of 
the required actions. 

The time limits of Specification 3.0.3 allow 37 hours for the plant to be in 
COLD SHUTDOWN when a shutdown is required during POWER operation. If the 
plant is in a lower CONDITION of operation when a shutdown is required, the 
time limit for entering the next lower CONDITION of operation applies. 
However, if a lower CONQITION of operation is entered in less time than 
allowed, the total allowable time to enter COLD SHUTDOWN, or other OPERATIONAL 
CONDITION, is not reduced. For example, if STARTUP is entered in 2 hours, the 
time allowed to enter HOT SHUTDOWN is the next 11 hours because the total time 
to ente~ HOT SHUTDOWN is not reduced from the allowable limit of 13 hours. 
Therefore, if remedial measures are completed that would permit a return to 
POWER operation, a penalty is not incurred by having to enter a lower 
CONDITION of operation in 1ess than the total time .allowed. 
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The same principle applies with regard to the allowable outage time limits of 
the AmON requirements, if compliance with the AmON requirements for one 
specification results in entry into an OPERATIONAL CONDIDON or condition of 
operation for another specification in which the requirements of the Limiting 
Condition for Operation are not met. If the new specification becomes 
applicable in less time than specified, the difference may be added to the 
a 11 owab le outage ti me limits of the second speci.fi cation. However, the 
allowable outage time of AmON requirements for a higher CONDIDON of 
operation may not be used to extend the allowable outage time that is 
applicable when a Limiting Condition for Operation is not met in a lower 
CONDITION of operation. 

The shutdown requjrements of Specification 3.0.3 do not apply in CONDITIONS 4 
and 5, because the AmON requirements of individual specifications define the 
remedial measures to be taken. 

Specification 3.0,4 establishes limitations on changes in OPERATIONAL CONDITIONS 
or other specified conditions in the Applicability when a Limiting Condition for 
Operation is not met. It allows placing the unit in an OPERATIONAL CONDITION or 
other specified condition stated in that Applicability (e.g., the Applicability 
desired to be entered) when unit conditions are such that the requirements of the 
Limiting Condition for Operation wou1d not be met, in accordance with either 
Specification 3.0.4.a, Specification 3.0.4.b, or Specification_3.0.4.c. 

Specification 3.0.4.a allows entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability with the Limiting Condition for Operation 
not met when the associated AmON requirements to be entered following entry into 
the OPERATIONAL CONDITION or other specified condition in the Applicability will 
permit continued operation within the ~DE or other specified condition for an 
unlimited period of time. Compliance with AmONS requirements that permit 
contirrned-operation of the ·unit-for an unlimited -period-of -t-ime-in -an-OPERATIONAL -
CONDITION or other specified condition provides an acceptable level of safety for 
continued operation. This is without regard to the status of the unit before or 
after the OPERATIONAL CONDIDON change. Therefore, in such cases, entry into an 
OPERATIONAL CONDmON or other specified condition in the Applicability may be 
made and the Required Actions followed after entry into the Applicability. 

For example, LCO 3.0.4.a may be used when the Required Action to be entered states 
that an inoperable instrument channel must be placed in the trip condition within 
the Completion Time. Transition into a MODE or other specified condition in the 
Applicability may be made in accordance with LCO 3.0.4 and the channel is 
subsequently placed in the tripped condition within the Completion Time, which 
begins when the Applicability is entered. If the instrument channel cannot be 
placed in the tripped condition and the subsequent default AmON ("Required 
Action and associated Completion 1ime not met") allows the OPERABLE train to be 

·placed in operation, use of LCO 3.0.4.a is acceptable because the subsequent 
AmONS to be entered following entry into the MODE include ACTIONS (place the 
OPERABLE train in operation) that permit safe plant operation for an unlimited 
period of time in the MODE or other specified condition to be entered. 

Specification 3.0.4.b allows entry into an OPERATIONAL CONDmON or other 
specified condition in the Applicability with the Limiting Condition for Operation 
not met after performance of a risk assessment addressing inoperable systems and 
components, consideration of the results, determination of the acceptability of 
entering the OPERATIONAL CONDIDON or other specified condition in the 
Applicability, and establishment of risk management actions, if appropriate. 

LIMERICK - UNIT 2. B 3/4 0-3 Amendment No. H-4, -Br, 
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The risk assessment may use quantitative, qualitative, or blended approaches, 
and the risk assessment will be conducted using the plant program, procedures, 
and criteria in place to implement 10 CFR 50.65(a)(4), which requires that 
risk impacts of maintenance activities be assessed and managed. The risk 
assessment, for the purposes of Specification 3.0.4.b, must take into account 
all inoperable Technical Specification equipment regardless of whether the 
equipment is included in the normal 10 CFR 50.65(a)(4) risk assessment scope. 
The risk assessments will be conducted using the procedures and guidance 
endorsed by Regulatory Gui de 1.182, "Assessing and Managing Risk Before 
Maintenance Activities at Nuclear Power Pl ants." Regulatory Gui de 1.182 
endorses the guidance in Section 11 of NLJMI\RC 93-01, "Industry Guideline for 
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants." These 
documents address general guidance for conduct of the risk assessment,· 
quantitative and qualitative guidelines for establishing risk management 
actions, and example risk management actions. These include actions to plan 
and conduct other activities in a manner that controls overall risk, increased 
risk awareness by shift and management personnel, actions to reduce the 
duration of the condition, actions to minimize the magnitude of risk increases 
(establishment of backup success paths or compensatory measures), and 
determination that the proposed OPERATIONAL CONDITION change is acceptable. 
Consideration should also be given to the probability of completing 
restoration such that the requirements of the Limiting Condition for Operation 
1NOuld be met prior to the expiration of the ACTION requirement's specified 
ti me interval that would requi re ex,i ting the Applicability. 

Specification 3.0.4.b may be used with single, or multiple systems and 
components unavailable. NIJM,\RC 93-01 provides guidance relative to 
consideration of simultaneous unavailability of multiple systems and components. 

The results of the risk assessment shall be considered in determining the 
acceptability of entering the OPERATIONAL CONDITION or other specified condition 
in the Applicability, and any corresponding risk management actions. The 
Specification 3.0.4.b risk assessments do not have to be documented. 

The Technical Specifications allow continued operation with equipment 
unavailable in OPERATIONAL CONDITION 1 for the duration of the specified time 
interval. Since this is allowable, and since in general the risk impact in that 
particular OPERATIONAL CONDITION bounds the risk of transitioning into and 
through the applicable OPERATIONAL CONDITIONS or other specified conditions in 
the Applicability of the Limiting Condition for Operation, the use of the 
Specification 3.0.4.b allowance should be generally acceptable, as long as the 
risk is assessed and managed as stated above. However, there is a small subset 
of systems and components that have been determined to be more important to risk 
and use of the Specification 3.0.4.b allowance is prohibited. The Limiting 
Condition for Operations governing these system and components contain Notes 
prohibiting the use of Specification 3.0.4.b by stating that 
Specification 3.0.4.b is not applicable. 

Specification 3.0.4.c allows entry into a OPERATIONAL CONDITION or other 
specified condition in the Applicability with the Limiting Condition for 
Operation not met based on a Note in the Specification which states 
Specification 3.0.4.c is applicable. These specific allowances permit entry 
into OPERATIONAL CONDIDONS or other specified conditions in the Applicability 
when the associated ACTION requirements to be entered do not provide for 
continued operation for an unlimited period of time and a risk assessment has 
not been performed. This allowance may apply to all the ACTION requirements or 
to a specific ACTION requirement of a Specification. The risk assessments 
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performed to justify the use of Specification 3.0.4.b usually only consider 
systems and components. For this reason, Specification 3.0.4.c is typically 
applied to Specifications which describe values and parameters (e.g., Reactor 
Coolant Specific Activity), and may be applied to other Specifications based on 
NRC plant-specific approval. 

The provisions of this Specification should not be interpreted as endorsing the 
failure to exercise the good practice of restoring systems or components to, 
OPERABLE status before entering an associated OPERATIONAL CONDIDON or other 
specified condition in the Applicability. 

The provisions of Specification 3.0.4 shall not prevent changes in OPERATIONAL 
CONDIDONS or other specified conditions in the Applicability that are required 
to comply with ACTION requirements. In addition, the provisions of 
Specification 3.0.4 shall not prevent changes in OPERATIONAL CONDIDONS or other 
specified conditions in the Applicability that result from any unit shutdo.vn. 
In this 
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context, a unit shutdown is defined as a change in OPERATIONAL CONDIDON or 
other specified condition in the Applicability associated with transitioning 
from OPERATIONAL CONDmON 1 to OPERATIONAL CONDmON 2, OPERATIONAL CONDmON 2 
to OPERATIONAL CONDmON 3, and OPERATIONAL CONDmON 3 to OPERATIONAL CONDITION 
4. 

Upon entry into an OPERATIONAL CONDffiON or other specified condition in the 
Applicability with the-limiting Condition for Operation not met, Specification 
3.0.1 and Specification 3.0.2 require entry into the applicable Conditions and 
ACTION requirements until the Condition is resolved, until the Limiting 
Condition for Operation is met, or until the unit is not within th~ 
Applicability of the Technical Specification. ' 

Surveillances do not have to be perfonned on the associated inoperable equipment 
(or on variables outside the specified limits), as permitted by Specification 
4.0.1. Therefore, utilizing Specification 3.0.4 is not a violation of 
Specification 4.0.1 or Specification 4.0.4 for any Surveillances that have not 
been performed on inoperable equipment. However, SRs must be met to ensure 
OPERABILI1Y prior to declaring the associated equipment OPERABLE (or variable 
within limits) and restoring compliance with the affected Limiting Condition for 
Operation . 

Specification 3.0.5 establishes the allowance for restoring equipment to service 
under admjnistrative controls when it has been removed from service or declared· 
i!lo_p~rable_tp CQ!Tle})' with AmONs. The sole purpose of this Specification is to 
provide an exception-to-Spec:-iffcatfori~ 3-.O.l-and·3--:o:2-·ce~~f.-; to not·comp,Y-witli ___ -- --
the applicable ACTION(s)) to allON the performance of required testing to 
demonstrate: 

a. The OPERABILTTY of the equipment being returned to service, or 

b. The OPERABILITY of other equipment. 

The administrative controls ensure the time the equipment is returned to service 
in conflict with the requirements of the AmONs is limited to the time 
necessary to perform the required testing to demonstrate OPERABILITY. This 
Specification does not provide time to perform any other preventive or 
corrective maintenance.. LC0 3.0.5 should not be used in lieu of other 
practicable alternatives that comply with Required Actions and that do not 
require changing the MODE or other specified conditions in the Applicability in 
order to demonstrate equipment is OPERABLE. LCO 3.0.5 is not intended to be 
used rep.eatedl y. 

An example of demonstrating equipment is OPERABLE with the Required Actions not 
met is opening a manual valve that was closed to comply with Required Actions to 
isolate a fl OiVpath with excessive Reactor Cool ant System (RCS) Pressu.re 
Isolation Valve (PIV) leakage in order to perform testing to demonstrate that 
RCS PIV leakage is now within limit . 
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Examples of demonstrating equipment OPERABILTTY include instances in which it is 
necessary to take an inoperable channel or trip system out of a tripped 
condition that was directed by a Required Action, if there is no Required Action 
Note for this purpose. An example of verifying OPERABILITY of equipment removed 
from service is taking a tripped channel out of the tripped condition to permit 
the logic to function and indicate the appropriate response during perfonnance 
of required testing on the inoperable channel. 

Examples of demonstrating the OPERABILITY of other equipment are taking an -
inoperable channel or trip system out of the tripped condition to 1) prevent the 
trip function from occurring during the performance of required testing on 
another channel in the other trip system, or 2) to permit the logic to function 
and indicate the appropriate response during the performance of required testing 
on another channel in the same trip system. 

The administrative controls in LCO 3.0.S apply in all cases to systems or 
components in Chapter 3 of the Technical Specifications, as long as the testing 
could not be conducted while complying with the Required Actions. This includes 
the realignment or repositioning of redundant or alternate equipment or trains 
previously manipulated to tomply with ACITONS, as well as equipment removed from 
service or declared inoperable to comply with ACTIONS. 
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Specification 3.0,6 establishes an exception to Specifications 3.0.1 and 3.0.2 for 
supported systems that have a support system Limiting Condition for Operation 
specified in the Technical Specifications (fS). The exception to Specification 
3.0.1 is provided because Specification 3.0.1 would require that the ACTIONs of 
the associated inoperable supported system Limiting Condition for Operation be 
entered solely due to the inoperability of the support system. This exception is 
justified because the actions that are required to ensure the plant is maintained 
in a safe condition are specified in the support system Limiting Condition for 
Operation's ACTIONs. These ACTIONs may include entering the supported system's 
ACTIONs or may specify other ACTIONs. The exception to Specification 3.0.2 is 
provided because Specification 3.0.2 would consider not entering into the ACTIONs 
for the supported system within the specified time intervals as a TS 
noncompliance. 

When a support system is inoperable and there is a Limiting Condition for 
Operation specified for it in the TS, the supported system(s) are required to be 
declared inoperable if detennined to be inoperable as a result of the support 
system inoperabil'ity. 1-kJv.rever, it is not necessary to enter into the supported 
systems' ACTIONs unless directed to do so by the support system's ACTIONs. The 
potential confusion and inconsistency of requirements related to the entry into 
multiple support and supported systems' Limiting Condition for Operations' ACTIONs 
are eliminated by providing all the actions that are necessary to ensure the plant 
is maintained in a safe condition in the support system's ACTIONs. 

However, there are instances where a support system's ACTION may either direct a 
supported system to be declared inoperable or direct entry into ACTIONS for the 
supported system. This may occur immediately or after some specified delay to 
perform some other ACTION. Regardless of whether it is irrmediate or after some 
delay, when a support system's ACTION directs a supported system to be declared 
inoperable or directs entry into ACTIONs for a supported system, the applicable 
ACTIONs shall be entered in accordance with Specification 3.0.1. 

Specification 6 .17, "Safety Function Determination Program (SFDP)," ens,ures loss 
of safety function is detected and appropriate actions are taken. Upon entry into 
Specification 3.0.6, an evaluation shall be made to determine if loss of safety 
function exists. Additionally, other limitations, remedial actions, or 
compensatory actions may be identified as a result of the support system 
inoperability and corresponding exception to entering supported system ACTIONs. 
The SFDP implements the requirements of Specification 3.0.6. 

The following examples use Figure B 3.0-1 to illustrate loss of safety function 
conditions that may result when a TS support system is inoperable. In this 
figure, the fifteen systems that comprise Train A are independent and redundant to 
the fifteen systems that comprise Train B. To correctly use the figure to 
illustrate the SFDP provisions for a cross train check, the figure establishes a 
relationship between support and supported systems as follows: the figure shows 
System 1 as a support system for System 2 and System 3; System 2 as a support 
system for System 4 and System 5; and System 4 as a support system for System 8 
and System 9. Specifically, a loss of safety function may exist when a support 
system is inoperable and: 

a. A system redundant to system(s) supported by the inoperable support 
system is also inoperable (EXAMPLE B 3.0.6-1), 
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Figure B'. 3.0-1 .. · 
Configuration of Tr~ins and Syst~ms_' 

If an evaluatiorr·determines that a·loss of.safety.function exists, the- · 
·appropr,iate ACTIONs of-the:Li111iti-ng'condition for Operationin which the los? of 
safety._·f.unction··exists are required..to be entered.· This loss of safety fu·nction. 
does not require the- assumpti6n of additidnal single failures or· loss of offsite 
power. Since operations are b~ing. restri~ted in accordance with the.ACTIONs of 
the support system, any resulting temporary loss of redundancy or single failure 
protection is taken into account. 
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When loss of safety function is determined to exist, and the SFDP requires entry 
into the appropriate ACTIONs of the Limiting Condition for Operation in which the 
loss of safety function exists, consideration must be given to the specific type 
of function affected. Where a loss of function is solely due to a single 
Technical Specification support system (e.g., loss of automatic start due to 
inoperable instrumentation, or loss of pump suction source due to low tank level), 
the appropriate Limit1ng Condition for Operation is the Limiting Condition for 
Operation for the support system. The ACTIONs for a support system Limiting 
Condition for Operation adequately address the inoperabilities of that system 
without reliance on entering its supported system Limiting Condition for 
Operation. When the loss of function is the result of multiple support systems, 
the appropriate Limiting Condition for Operation is the Limiting Condition for 
Operation for the supported system. 

Specification 3.0.7 - Not Used 

Specification 3.0.8 establishes conditions under which systems are considered to 
remain capable of performing their intended safety function when associated 
snubbers are not capable of providing their associated support function(s). 
This Specification states that the supported system is not considered to be 
inoperable solely due to one or more snubbers not capable of performing their 
associated support function(s). This is appropriate because a limited length of 
time is allowed for maintenance, testing, or repair of one or more snubbers not 
capable of performing their associated support function(s) and appropriate 
compensatory measures are specified in the snubber requirements, which are 
located outside of the Technical Specifications (TS) under licensee control. 
The snubber requirements do not meet the criteria in 10 CFR 50.36(c)(2)(ii), 
and, as such, are appropriate for control by the licensee. 

If the allowed time expires and the snubber(s) are unable to perform their 
associated support function(s), the affected supported system's Limiting 
Condition for Operation must be declared not met and the associated ACTION 
requirements shall be met in accordance with Specification 3.0.1. 

Specification 3.0.8.a applies when one or more snubbers are not capable of 
providing their associated support function(s) to a single train or subsystem 
of a multiple train or subsystem supported system or to a single train or 
subsystem supported system. Specification 3.0.8.a allows 72 hours to restore 
the snubber(s) before declaring the supported system inoperable. The 72-hour 
Completion Time is reasonable based on the low probability of a seismic event 
concurrent with an event that would require operation of the supported system 
occurring while the snubber(s) are not capable of performing their associated 
support function and due to the availability of the redundant train of the 
supported system. 

Specification 3.0.8.b applies when one or more snubbers are not capable of 
providing their associated support function(s) to more than one train or 
subsystem of a multiple train or subsystem supported system. Specification 

_ 3.0.8.b allows 12 hours to restore the snubber(s) before declaring the 
supported system inoperable. The 12-hour Completion Time is reasonable based 
on the low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) are 
not capable of performing their associated support function. 
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The foll owi rig configuration restri cti o_ns shall be applied to the use of 
Specification 3.0.8: 

(1) Specification 3.0.8.a can only be used if one of the follo~ing two 
means of heat removal is available: 

a. At least one high pressure makeup path (e.g., using High Pressure 
Coolant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC) 
or its equivalent) and heat removal capability (e.g., suppression 
pool cooling), including a minimum set of.supporting equipment 
required for success, not associated with the inoperable 
snubber(s), or 

b. At 1·east one low pressure makeup path (e.g., Low Pressure Coolant 
Injection (LPCI) or Core Spray (CS)) and heat removal capability 
(e.g., suppression pool cooling or shutdown c·ooling), including a 
minimum set of supporting equipment required for success,_not 
associated with the inoperable snubber(s). 

(2) Specification 3.0.8.b can only be used following verification that at 
least one success path exists, using equipment not associated with the 
inoperable snubber(s), to provide makeup and core cooling needed to 
mitigate Loss of Offsite Power (LOOP) accident sequences (i.e., 

:··initiated by a sei sm·i call y-i nduced LOOP event with concurrent loss of 
all safety system trains supported by the out-of-service snubbers). 

Specification 3.0.8 only applies to the seismic function of snubbers; it 
does not apply to the non-seismic functions of snubbers. Therefore, each use 
of Specification 3.0.8 for seismic snubbers that also have non-seismic 
functions requires confirmation that at least one train (or subsystem) of 

-s-ystems s uppor-ted by-tl=le --i-noperab le.- snubber-s would- remain c-a pa b 1-e--o-f.----- -- -
performing their required safety or support functions for postulated design 

·1oads other than seismic loads. In addition, a record of the design function 
of the :inoperable snubber (i.e., seismic vs. non-seismic), implementation 
and compliance with the configuration ~estrictions defined above, and the 
associated plant configuration shall be available on a recoverable basis for 
NRC inspection. 

Specification 3.0.8 requires that risk be assessed and managed. Industry and 
NRC guidance on the implementation of 10 CFR 50.65(a)(4) (i.e., the 
Maintenance Rule) does not address seismic risk. However, use of 
Specification 3.0.8 should be considered with respect to other plant 
maintenance activities, and integrated into the existing Maintenance Rule 
process to the extent possible so that maintenance on any unaffected train 
or subsystem is properly controlled, and emergent issues are properly 
addressed. The risk assessment need not be quantified, but may be a 
qualitative awareness of the vulnerability of systems and components when 
one or more_ snubbers are not able to perform their associated support 
function. · 

Specification 3.0.9 estab1ishes conditions under which systems described in 
the Technical Specifications are considered to remain OPERABLE when required 
barriers are not capable of providing their re]ated support function(s). 

Barriers are doors, walls, floor plugs, curbs, hatches, installed structures 
or components, or other devices, not explicitly uescribed in Technical 
Specifications, that support the performance of the safety function of systems 
described in the Technical Specificatipns. This Limiting Condition for 
Operation states that the supported system is not considered to be inoperable 
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solely due to required barriers not capable of performing their related 
support function(s) under the described conditions. Limiting Condition for 
Operation 3.0.9 allows 30 days before declaring the supported system(s) 
inoperable and the Limiting Conditions for Operation associated with the 
supported system(s) not met. A maximum time is placed on each use of this 
allowance to ensure that as required barriers are found or are otherwise made 
unavailable, they are restored. However, the allowable duration may be less 
than the specified maximum time based on the risk assessment. 

If the allowed time expires~ the barriers are unable to perform their 
related support function(s), 'the supported system's Limiting Conditi.ons for 
Operation must be declared not met and the Conditions and Required Actions 
entered in accordance with limiting Condition for Operation 3.0.2. 

This provision does not apply to barriers which support ventilation systems or 
to fire barriers. The Technical Specifications for ventilation systems provide 
specific Conditions for inoperable barriers. Fire barriers are addressed by 
other regulatory requirements and associated plant programs. This provision 
does not apply to barriers which are not required to support system 
OPERABILITY (see NRC Regulatory Issue Summary 2001-09, "Control of Hazard 
Barriers," dated April 2, 2001). 

The provisions of Limiting Condition for Operation 3.0.9 are justified 
of the low risk associated with required barriers not being capable of 
performing their related support function. This provision is based on 
consideratiQD of the following initiating event categories: 

• Loss of coolant accidents; 
• High energy line breaks; 
• Feedwater line breaks; 
• Internal flooding; 
• External flooding; 
• Turbine missile ejection; 
• Tornado or high wind. 

and 

because 

The risk impact of the barriers which cannot perform their related support 
f~nction(s) must be addressed pursuant to the risk assessment and management 
provision of the Maintenanc~ Rule, 10 CFR 50.65 (a)(4), and the associated 
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness 
of MaJntenance at Nuclear Power Plants." Regulatory Guide 1.160 endorses the 
guidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This guidance provides 
for the consideration of dynamic plant configuration issues, emergent · 
condttions, and other aspects pertinent to plant operation with the barriers 
unable to perform their related support function(s). These considerations may 
result in risk management and other compensatory actions being required during 
the period that barriers are unable to perform their related support 
function(s). · · 

Limiting Condition for Operation 3.0.~ may be applied to one or more trains or 
subsystems of a system supported by barriers that cannot provide their related 
support function(s), provided that risk is assessed and managed (including 
consideration of the effects on Large Early Release and from external events). 
If applied concurrently to more than one train or subsystem of a multiple 
train or subsystem supported system, the barriers supporting each of these 
trains or subsystems must provide their related support function(s) for 
different categories of initiating events. For example, Limiting Condition 
for Operation 3.0.9 may be applied for up to 30 days for more than one train 
of a multiple train supported system if the affected barrier for one train 
protects against internal flooding and the affected barrier for the other 
train protects against tornado missiles. In this example, the affected barrier 
may be the same physical barrier but serve different protection functions for 
each train. · 
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The HPCI and RCIC systems are single train systems for injecting makeup water 
into the reactor during an accident or transient event. For the purposes of 
Limiting Condition for Operation 3.0.9, the HPCI system, the RCIC system, and 

· the ADS are considered independent subsystems of a single system and Limiting 
Condition for Operation 3.0.9 can be used on these single train systems in a 
manner similar to multiple train or subsystem systems. 

If during the time that Limiting Condition for Operation 3.0.9 is being used, 
the required OPERABLE train or subsystem becomes inoperable, it must be 
restored to OPERABLE status within 24 hours. Otherwise, the train(s) or 
subsystem(s) supported .by barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated Limiting Conditions 
for Operation declared not met. This 24 hour period provides time to respond 
to emergent conditions that would otherwise likely lead to entry into Limiting 
Condition for Operation 3.0,3 and. a rapid plant shutdown, which is not 
justified given the low probability of an initiating event which would require 
the barrier(s) not capable of performing their related support function(s). 
During this 24 hour period, the plant risk associated with the existing 
conditions is assessed and managed in accordance with 10 CFR 50.65(a)(4) . 
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3/4,0 APPLICABILITY 

Specification 4.0.1 through 4.0.5 establish the general requirements applicable 
to Surveillance Requirements. SR 4.0.2 and SR 4.0.3 apply in Section 6, 
Administrative Controls, only when invoked by a Section 6 Specification. These 
requirements are based on the Surveillance Requirements stated in the Code of 
Federal Regulations 10 CFR 50.36(c)(3): 

"Surveil1ance requirements are requirements relating to test, calibration, 
or inspection to ensure that the necessary quality of systems and components 
is maintained, that facility operation will be within safety limits, and that 
the limiting conditions of operation will be met." 

Specification 4.0,1 establishes the requirement that SRs must be met during the 
OPERATIONAL CONDITIONS or other specified conditions in the Applicability for 
which the requirements of the Limiting Condition for Operation apply, unless 
otherwise specified in the individual SRs. This Specification is to ensure that 
Surveillances are performed to verify the OPERABILITY of systems and components, 
and that variables are within specified limits. Failure to meet a Surveillance 
within the specified Surveillance time interval and allowed extension, in 
accordance with Specification 4.0.2, constitutes a failure to meet the Limiting 
Condition for Operation. 

Systems and components are assumed to be OPERABLE when the associated SRs have 
been met. Nothing in this Specification, however, is to be construed as implying, 
that:'systems or components are OPERABLE when: 

a. The systems or components are known to be inoperable, although still 
meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to be not met 
between required Surveillance performances. 

Surveillances do not have to be performed when the unit is in an OPERATIONAL 
CONDITION or other specified condition for which the requirements of the 
associate~ Limiting Condition for Operation are not applicable, unless otherwise 
specified. The SRs associated with a Special Te.st Exception Limiting Condition 
for Operation are only applicable when the Special Test Exception Limiting 
Condition for Operation is used as an allowable exception to the requirements of a 
Specification. 

Unplanned events may satisfy the requirements (includ1ng applicable acceptance 
criteria) for a given SR. In this case, the unplanned event may be credited as 
fulfilling the performance of the SR. This allowance includes those SRs whose 
performance is normally precluded in a given OPERATIONAL CONDITION or other 
specified condition. · · 

Surveillances, including Surveillances invoked by ACTION requirements, do not 
have to be performed on inoperable equipment because the ACTIONS define the 
remedial measures that apply. Surveillances have to be met and performed in 
accordance with Specification 4.0.2, prior to returning equipment to OPERABLE 
status. 

~ 
\ 
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APPLICABI LUY 

~pon completion of maintenance, appropriate post maintenance testing is required 
to declare equipment OPERABLE. This includes ensuring applicable Survei 11 ances 
are not failed and their most recent performance is in accordance with 
Specification 4.0.2. Post maintenance testing may not be possible in the 
current OPERATIONAL CONDITION or other specified conditions in the Applicability 
due to the necessary unit parameters not having been established. In these 
situations, the equipment may be considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the equipment is not 
otherwise believed to be incapable of performing its function. This will allow 
operation to proceed to an OPERATIONAL CONDITION or other specified condition 
where other necessary post maintenance tests can be completed. 

$ome examples of this process are: 

a. Control Rod Drive maintenance during refueling that requires scram 
testing at> 950 psi. However, if other appropriate testing is 
satisfactorily completed and the scram time testing of 
Specification 4.1.3.2 is satisfied, the control rod can be 
considered OPERABLE. This allows startup to proceed to reach 

b. 

950 psi to perform other necessary testing. 

High pressure coolant injection (HPCI) maintenance during shutdown 
that requires system functional tests at a specified pressure. 
Provided other appropriate testing is satisfactorily completed, 
startup can proceed with HPCI considered OPERABLE. This allows 
operation to reach the specified pressure to complete the necessary 
post maintenance testing . 
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·s·~~~~fi:ta~i·~~-~ 4:·.o.Yestabl.ishes·_ ·th·e::linrlt for which the specified time interval 
: .. for.Surveillance R¢quirement's_.may be extended ... It.pennits an allqwable extension 
·of-~ttie·normal surveillance·interval to·facilitate surveillance s·cheduling and -
consjderadon·,of'.'plant opera-i:ir:i~r.conditfons ttfat'.may· (IOt be suitabie f.or: :•.; ':~ ,~,::.-.- 00.-· •• •~-

·. ~bndticting the·. surveil1~c.e;!:.e-:g; ,< transient- conditi.ons• or., other ongoing ._ :·, .. -- --~. ,, 
su~veillance.-9~_'._ma-intenanc;e·.ac_th1ities. :rt also··provides flexibility.to · . -

· acconmocfate 'the length ·of· a.fuel·cycle for:surveillances that i;lre ·performecl at· 
.. eac:t, .. :f-efuelin!(outage. and :are _speGified with an. 24::..·m~mth surveillance .interval.· _ , · 

. :· · It, is· ·not: iriterideq" that -:t~i s provfsi_on be~ used repeatedl y·:as a_:conveni.ence· to·. -, , · 
_ :., ·~en~· the :·~urveilJq11G:e irr~erv;rls .. l:!eyond thijt. speGifi~ for surveillances· that . 

. are·n9t:performed>_duri_ng refuel_ing qutages·.· ·Likewise,• i_t·is:not.the intent that·• . 
. - · _REf:UELING- INT_ERVAL- survE!illanc,es be ··performed durfog power· operation unless it is. . 
. · C:Qlis.i.stent with',s~fe 1 plant operation:- The limitation of Specifitation 4.0~2' is· based on· 

· _engineering· judguart· and':tj1e···recognitiorr that· the.roost· probable result of any particular 
· sutvei-llance· being perfonned is thE! verification of conformance with·the Surveillance ·· 
Reqirirarer:rts: This provision_,:is sufficient to.ensur_e that. tlie reliability- ensured through 
surveillance activities is not significantly-degraded beyond .that obtained from.the specified 
surveillance· interval. · . . . . ,. -- .. · -. . .;- . . . ·, ·_ : . · _ -: · - . 

' ' - ' • • ~ - • • ' • • f ' - ~ • • -

• ·' • ' ,' - --• ' ' • • , • • , ' • •,' - ' ' • ~ • r ;_ • ,.• • ' ' ' , ' 

.·,sci~ciffc;atior')-.4,.0.3 ~st~Ji.she~, the .. _flexibility-1:.6· def~r decl-aring -~ff~ct~d: , . 
-equipment. inoperable :or an affected. var,iable out~ide, the specified limi·ts when _a · 

·:surveillance· has not' .been· perfonned 'within ·the· spee:i.fi'ed -S1,1rveillance time': .- · , !-
interval-and g,ll~ed exte_nsion., A,·delay period· of l:IP .to 24 hours .or. up to the 
liniit·of:the,specified:Surveillance time·inter,ial, whichever-is greater; applies 

-frqm· the poirit.:in: time--that it:_is discovered :that the Surveillance· has not been 
performed', in:·accord_ah~e with Specificati.on·4.0~2, ·and not·at· the time _that. the 
sp_ecified ·Surveillance. time interval and_ 'allowed ~tension-was ·not met. . · ·, 

·wiien·:~~:~~ic;~ ~:s·; -~Pro~~u.~es ~d p~~~."--spe~1fi~c1:tion .. states that,ti,~ · ·- - -, -
·, . p·r:ovisions·~of,:SR:4.0 .. 3 ,ar~ applicable,;_ it pe~its_·the flexibility to defer-, ·,· , 

__ de<:lar.i ng the~ testtng. ~etj\li rement '.not met- in :accordance 'with SR 4.0. 3. when ·the 
· :. testi.ng .hasr' not·_been cqmplete<:f· within .the testing interval .. (including· the . 

· allowance.of SR 4.0~·2 if.invoked by'the:Sectfon 6.8,specification). 
• - ~ , ◄ ' - ' 

:· This- 'ci~'ici.y, 'p~i:-iod provi"detadequate time -to pe~form Surveillance~ that have: 
· been missed~ 'This delay period pennits the perfonnance of ·a -Surveillance before· 
i::omplyfog with ACTION requirements· or other- remedial measures th.at might .· 
preclude perfo~ce of-the ?urveil1ance~- . ·__ . 

' ' L. - ·._ - ' • - ~ - • ' - • 

The. basis fo'r this-delay period. includes ·_consideration of unit conditfons, 
adequate planning, availabiJity of personnel, the time required to·p_erfonn the 
Silryeil1ance·1 ,-t~e. safety. significance-of-the delay,. in completing.the required . 

··surveillance,·and,.the r~c~nition that.the mos~ probable resu·1t· of·any: :·. , 
'pijrti cu 1-ar O Su rvei 11 an c:e -qei ng- performed is the· veri fi i::ati on.-of: ·confo nnan ce ·m th .-_ 
the requirements. When a Surveillance with.a Surveillance tiine interval based.· 

. npt· on. time intervals, but upon ~pecified- unit condit1ons; operating· situations~ 
: .· pr-_requirements of regulations-. (e.g.; prior to ehtering OPERATIONAL. CONDmON 1 

after. each fuel loading; or in accordance with 10 CFR 50,- Appendix J ,· as. 
ioodi ft ed by approved exempti ans, , etc .. .) is discovered to have not· been performed 
when s'pecified, Specification 4.0.3 allows for tlie •full delay period of up to 
the specified Surveillance time interval to perform the Surveillance·. ·However, 
since'.there is. not a·time interval specified, t_he missed Surveillance should be 
performed at the first reasoriab le opportunity. · · - · 

Specification 4·.0.3 provides a time limit for; and allONances .for the 
performance of, Surveillances that become applicable as a consequence of 
OPERATIONAL CONDITION changes imposed by AffiON requirements. 
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3/4.0 APPLICABILITY 

Specification 4,0,3 (Continued) 
SR 4.0.3 is only applicable if there is a reasonable expectation the associ.ated 
equipment is OPERABLE or that variables are within limits, and it is expected that 
the Survei7lance will be met when performed. Many factors should be considered, 
such as the period of time since the Surveillance was last perfonned, or whether 
the Surveillance, or a portion thereof, has ever been performed, and any other 
indications, tests, or activities that might support the expectation that the 
Surveillance will be met when performed. An example of the use of SR 4.0.3 would 
be a relay contact that was not tested as required in accordance with a particular 
SR, bu~ previous successful performances of the SR included the relay contact; the 
adjacent, physically connected relay contacts were tested during the SR 
performance; the subject relay contact has been tested by another SR; or 
historical operation of the subject relay contact has been successful. It is not 
sufficient to infer the behavior of the associated equipment from the performance 
of similar equipment. The rigor of determining whether there is a reasonable 
expectation a Surve,llance will be met when performed should increase based on the 
length of time since the last performance of the Surveillance. If the Surveillance 
has been perfonned recently, a review of the Surveillance history and equipment 
performance may be sufficient to support a reasonable expectation that the 
Surveillance will be met when perfonned. For Surveillances that have 
not been perfonned for a long period or that have never been performed, a rigorous 
evaluation based on objective evidence should provide a high degree of confiden~e 
that the equipment is OPERABLE. The evaluation should be documented in sufficient 
detail to allow a knowledgeable individual to understand the basis for the 
determination . 

Failure to comply with specified Surveillance time intervals and allowed 
-extensions-for-SRs- is-expee:-ted-to-be-an i nfFe(luent-ot:Gu~-ence.--Use-..of-the- delay __ -- ------ __ _ 
period established by Specification 4.0.3 is a flexibility which is not intended 
to be used repeatedly to extend Surveillance intervals . 
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APPLICABILITY 

While up to 24 hours or the limit of the specified Surveillance time interval is 
provided to perform the missed Surveillance, it is expected that the missed 
Surveillance will be performed at the first reasonable opportunity. The 
determination of the first reasonable opportunity should include consideration 
of the impact on plant risk (from delaying the Surveillance as well as any plant 
configuration changes required or shutting the plant down to perform the 
Surveillance) and•impact on any analysis assumptions, in addition to unit 
conditions, planning, availability of personnel, and the time required to 
perform the Surveillance. This risk impact should be managed through the 
program in place to implement 10 CFR 50.65(a)(4) and it~ implementation 
guidance, NRC Regulatory Guide 1.182, 'Assessing and Managing Risk Before 
Maintenance Activities at Nuclear Power Plants.' This Regulatory Guide 
addresses consideration of temporary and aggregate risk impacts, determination 
of risk management action thresholds, and risk management action up to and 
including plant shutdown. The missed Surveillance should be treated as an 
emergent condition as discussed in the Regulatory Guide. The risk evaluation 
may use quantitative, qualitative, or blended methods. The degree of depth and 
rigor of the evaluation should be commensurate with the importance of the 
component. Missed Surveillances for important components should be analyzed 
quantitatively. If the results of the risk evaluation determine the risk 
increase is significant, this evaluation should be used to determine the safest 
course of action. All missed Surveillances will be placed in the Corrective 
Action Program. 

If a S~rveillance is not completed within the allowed delay period, then the 
equipment is considered inoperable or the variable is considered outside the 
specified limits and the ACTION requirements for the applicable limiting 
Condition for Operation begin immediately upon expiration of the delay period. 
If a Surveillance is failed within the delay period or the variable is outside 
the specified limits, then the equipment is inoperable and the Completion Times 
of the Required Actions for the applicable LCO Conditions begin immediately 
upon the failure of the Surveillance. 

completion -of the survefnan-ce··wi thin the- dei a-y p-er1 oci" a H owed -6it"fi""E 
Specif~cation, or within the allowed times specified in the ACTION requirements, 
restores compliance with Specification 4.b.l. 

Specification 4.0,4 establishes the requirement that all applicable SRs must be 
met before entry into an OPERATIONAL CONDITION or other specified condition in the 
Applicability. 

This Specification ensures that system and component OPERABILITY requirements and 
variable limits are met before entry into OPERATIONAL CONDITIONS or other 
specified conditions in the Applicability for which these systems and components 
ensure safe operation of the unit. The provisions of this Specification should 
not be interpreted as endorsing the failure to exercise the good practice of 
restoring systems. or components to OPERABLE status before entering an associated 
OPERATIONAL CONDITION or other specified co~dition in the Applicability. 

A provision is included to allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability when a Limiting Condition for Operation 
is not met due to a Surveillance not being met in accordance with Specification 
3.0.4 . 

However, in certain circumstances, failing to meet an SR will not result in 
Specification 4.0.4 restricting an OPERATIONAL CONDITION change or other specified 
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APPLICABILITY 

condition change. When a system, subsystem, division, component, device, or 
variable i~ inoperable or outside its specified limits, the associated SR(s) are 
not required to be performed, per Specification 4.0.1, which states that 
surveillances do not have to be performed on inoperable equipment. When equipment 
is inoperable, Specification 4.0.4 does not apply to the associated SR(s) since 
the requirement for the ~R(s) to be performed is removed. Therefore, failing to 
perform the Surveillance(s) within the specified Surveillance time interval does 
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS 
or other specified conditions of the Applicability. However, since the Limiting 
Condition for Operation is not met in this instance, Specification 3.0.4 will 
govern any restrictions that may (or may not) apply to OPERATIONAL CONDITION or 
other specified condition changes. Specification 4.0.4 does not restrict changing 
OPERATIONAL CONDITIONS or other specified conditions of the Applicability when a 
Surveillance has not been performed within the specified Surveillance time 
interval, provided the requirement to declare the Limiting Condition for Operation 
not met has been delayed in accordance with Specification 4.0.3. 

The provisions of Specification 4.0.4 shall not prevent entry into OPERATIONAL 
CONDITIONS or other specified conditions in the Applicability that are required to 
comply with ACTION requirements. In addition, the provisions of Specification 
4.0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other specified 
conditions in the Applicability that result from any unit shutdown. In this 
context, a unit shutdown is defined as a change in OPERATIONAL CONDITION or other 
specified condition in the Applicability associated with transitioning from 
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to 
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4. 

Specification 4,0.5 establishes the requirement that inservice inspection of ASME 
Code Class 1, 2 and 3 components and inservice testing of ASME Code Class 1, 2 and 
3 pumps and valves shall be performed i-n accordance with a periodically updated 
version of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda, and 
the ASME Code for Operation and Maintenance of Nuclear Power Plants (ASME OM Code) and 
applicable Addenda as required by 10 CFR 50.55a. The provisions of SR 4.0.2 and SR 
4.0.3 do not apply to the INSERVICE TESTING PROGRAM unless there is a specific SR 
referencing usage of the program. 

Limerick Generating Sta ti on has received. a license amendment to implement 10 CFR 
50.69, "Risk-Informed Categorization and Treatment of Structures, Systems and 
Components for Nuclear Power Reactors," and may voluntarily comply with the 
requirements of 10 CFR 50.69 as an alternative to compliance with the following 
requirements for structures, systems, and components (SSCs) that have a Risk
Informed Safety Class (RISC) of RISC-3: 

(1) The INSERV+CE TESTING PROGRAM requirements of 10 CFR 50.55a(f), and 
(2) The inservice inspection, and repair and replacement (with the exception of 

fracture toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR 
50. 55a ( g). 

Therefore, SSCs that have been categorized as RISC-3 in accordance.with 10 CFR 
50.69 may be removed from the INSERVICE TESTING [ISTJ PROGRAM and the Inservice 
Inspection (ISI) Program in accordance with 10 CFR 50.69(b)(l)(v). 

RISC-3 SSCs with technical specification surveillance requirements referencing 
Technical Specification 4.0.5, which have been removed from the IST/ISI programs, 
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2). The 
SSCs must continue to meet the acceptance criteria specified in associated technical 
specification surveillance requirements, as applicable; however, the surveillance 
frequency Js determi,ned as part of the alternative treatment. 
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3/4.1 REACTIVITY CONTROL SYSTEMS 

3/4,1,1 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor can be made 
subcritical from all operating conditions, (2) the reactivity transients 
associated with postulated accident conditions are controllable within 
acceptable limits, and (3) the reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdown condition. 

Since core reactivity values will vary through core life as a function of 
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be 
performed in the cold,. xenon-free condition and shall show the core to be 
subcritical by at least R + 0.38% A k/k or R + 0.28% A k/k, as appropriate. 
The 0.38% A k/k includes uncertainties and calculation biases. The value of R 
in units of% A k/k is the difference between the calculated value of minimum 
shutdown margin during the operating cycle and the calculated shutdown margin 
at the time of the shutdown margin test at tbe beginning of cycle. The value 
of R must be positive or zero and must be determined for each fuel loading cycle. 

Two different values are supplied in the Limiting Condition for Operation 
to provide for the different methods of demonstration of the SHUTDOWN MARGIN. 
The highest worth rod may be determined analytically or by test. The SHUTDOWN 
MARGIN is demonstrated by (an insequence) control rod withdrawal at the 
beginning of life fuel cycle conditions, and, if necessary, at any future time 
in the cycle if the first demonstration indicates that the required margin could 
be reduced as a function of exposure. Observation of subcriticality in this 
condition assures subcriticality with the most reactive control rod fully 
wi'thdrawn·. --- ----- -- · -· -- -- - -- - ---- -- ---- ---- - ---------

This reactivity characteristic has been a basic assumption in the analysis 
of plant performance and can be best demonstrated at the time of fuel loading, 
but the margin must also be determined anytime a control rod is incapable of 
insertion. 

3/4,1.2 REACTIVITY ANOMALIES 

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful 
check on actual conditions to the predicted conditions is necessary, and the 
changes in reactivity can be inferred from these comparisons of core keftectlva 
(krif), Since the comparisons are easily done, frequent checks are not an 
imposition on normal operations. A 1% change is larger than is expected for 
normal operation so a change of this magnitude should be thoroughly evaluated. 
A change as large as 1% would not exceed the design conditions of the reactor 
and is on the safe side of the postulated transients. 
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REACTIVITY CONTROL SYSTEMS 

3/4.1.3 CONTROL RODS 

The specification of this section ensure that (1) the minimum SHUTDOWN 
MARGIN is ma1ntained, (2) the control rod insertion times are consistent with 
those used in the accident analysis, and (3) the potential effects of the rod 
drop accident are limited, The ACTION statements permit variations from the basic 
requirements but at the same time impose more restrictive criteria for continued 
operation. A limitation on inoperable rods is set such that the resultant effect 
on total rod worth and scram shape will be kept to a minimum. The requirements 
for the various scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a t1mely bas1s. 

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or 
mechanical interference, operation of the reactor is limited to a time period 
which is reasonable to determine the cause of the inoperability and at the same 
time prevent operation with a large number of inoperable control rods. 

Control rods that are inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfully-inserted position are 
consistent with the SHUTDOWN MARGIN requirements. 

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods could be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem. 

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less than the fuel cladding 
safety limit during the limiting power transient analyzed in Section 15.2 of 
the FSAR. Th1s analysis shows that the negative reactivity rates resulting 
from the scram with the average response of all the drives as given in the 
specifications, provided the required protection and MCPR remains greater than 
the fuel cladding safety limit. The occurrence of scram times longer then 
those specified should be viewed as an indication of a systemic problem with 
the rod drives and therefore the surveillance interval is reduced in order to 
prevent operat1on of the reactor for long periods of t1me with a potent1ally 
serious problem. 

Scram time testing at zero psig reactor coolant pressure is adequate to 
ensure that the control rod will perform its intended scram function during startup 
of the plant until scram t1me testing at 950 psig reactor coolant pressure is 
performed prior to exceeding 40% rated core thermal power. 

The scram d1scharge volume is required to be OPERABLE so that it will be 
available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required. 

The OPERABILITY of all SDV vent and drain valves ensures that the SDV vent 
and drain va1ves-will close during a scram to contain reactor water discharged to 
the SDV piping. The SDV has one common drain l i.ne and one coITRTion vent 1 i ne. -
Since the vent and dra1n lines are provided with two valves in series, the single 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued) 

failure of one valve in the open position will not impair the isolation f~nction 
of the system. Additionally, the valves are required to open on scram reset to 
ensure that a path is available for the SDV piping to drain freely at other 
times. 

When one SOV vent or drain valve is inoperable in one or more lines, the 
valves must be restored to OPERABLE status within 7 days. The allowable outage 
time is reasonable, given the leNel of redundancy in the lines and the low 
probability of a scram occurring while the valve(s) are inoperable. The SDV i-s 
still isolable since the redundant valve in the affected line is OPERABLE. During 
these periods, the single failure criterion may not be preserved, and a higher 
risk exists to allow reactor water out of the primary system during a scram. 

If both valves in a line are inoperable, the line must be isolated to 
contain the reactor coolant during a scram. When a line is isolated, the 
potential for an inadvertent scram due to high SDV level is increased. 
ACTION "e" is modified by a note("****") that allows periodic draining and 
venting of the SDV when a line is isolated. During these periods, the line may be 
unisolated under administrative control. This allows any accumulated water in the 
line to be drained, to preclude a reactor scram on SOV high level. This is 
acceptable since the administrative controls ensure the valve can be closed 
quickly, by a dedicated operator, if a scram occurs with the valve open. The 8 
hour allowable outage time to isolate the line is-based on the low probability of 
a scram occurring while the line is not isolated and the unlikelihood of 
significant CRD seal leakage. 

- -- - --- -- - - -
Control rods with inoperable--ac-cumurators -are aeclareainoperalffeana --------- - --- ---

Specification 3.1.3.1 then applies. This prevents a pattern of inoperable 
accumulators that would result in less reactivity insertion on a scram than 
has been analyzed even though control rods with inoperable accumulators may 
still be inserted with normal drive water pressure. The drive water pressure 
normal operating range is specified in system operating procedure,s which provide 
ranges for system alignment and control rod motion (exercising). Operability of 
the accumulator ensures that there is a means available to insert the control 
rods even under the most unfavorable depressurization of the reactor. A control 
rod is considered trippable if it is capable of fully inserting as a result of a 
scram signal . 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued) 

Control rod coupling integrity is required to ensure compliance with the 
analysis of the rod drop.accident ih the FSAR. The overtravel position feature 
provides the only positive means of determining that a rod is properly, coupled 
and ther~fore this chetk must be performed prior to achieving criticality after 
completing CORE ALTERATIONS that could have affected the control rod coupling 
integrity. The subsequent check is performed as a backup to the initial demon
stration .. 

In order to ensure that the control ·rod patterns can be followed and there
fore that other parameters are within their limits, the control rod position 
indication system must be OPERABLE. 

The control rod housing support restricts·the outward movement of a control 
rod to less than 3 inches in the event of a housing failure. The-·amount of · 
rod reactivity which could be added by this small amount of rod withdrawal is 
less than a normal withdrawa 1- increment and wi 11, not_ contribute to any damage 
to the primary coolant system. The s~pport is ~at required when there is no 
pressure to act as a driving force to rapidly eject a drive housing. 

The required survei 11 ances are adequate· to determi n·e that the rods are OPERABLE 
and not so frequent as to cause excessive wear on-the system components . 

3/4.1.4 CONTROL ROD PROGRAM CONTROLS 
· Control rod wit~r_awaJ~rid_iJJ~~r_tj_ol'.l __ seq.uer:ices_are_.e.stab.Lished to. assure-- -·- --- -----

- tha't th"e maximum -fns-equence · i ndi vi dual control rod or: control rod segments which 
are withdrawn at any time-during the fuel cycle could not be worth enough to· 
result in.a peak fuel enthalpy greater than 280 cal/gm in the event of a control 
rod drop accident. Th~_specified sequences are characterized by homogeneous, 
scattered patterns of control rod withdrawal. When THERMAL POWER is greater 
than 10% of RATED THERMAL POWER, there is no possible rod worth which, if 
dropped at the design rate of the velocity limiter, could result in a peak 
enthalpy of 280 cal/gm. Thus requiring the RWM to be OPERABLE when . 
THERMAL POWER is less than or equal to 10% of RATED THERMAL POWER provides 
adequate control. 

The RWM provides automatic supervision to assure that out-of-
sequence rods wi 1 r .not be withdrawn or· inserted: · · 

The analysis of the rod drop accident is presented in Section 15.4.9 of 
th.e FSAR and the techniques of the analysis are presented in a topical report, 
Reference 1, and two supplements, References 2 and 3. Additional pertinent 
analysis is also contained in Amendment 17 to the Reference 4 Topical Report. 

The RSM is designed to automatically prevent fuel damage in the event of 
8rroneous rod withdrawal from -locations of high power density over the range of 
power operation. Two channels are provided. Tripping one of the channels will 
block erroneous rod withdrawal to p~event fuel damage. This system backs up the 
written sequence used by the operator for withdrawal of control rods. RSM OPERA
BILITY is required when the limiting condition described in Specification 3.1.4.3 exists. 
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REACTIVITY CONTROL SYSTEMS 

3/4,1,5 STANDBY LIQUID CONTROL SYSTEM 
The standby liquid control system provides a backup capability for bringing 

the reactor from full power to a cold. Xenon-free shutdown, assuming that the 
withdrawn control rods remain fixed in the rated power pattern. To meet this 
objective it is necessary to inject a quantity of boron which produces a concen
tration of 660 ppm in the reactor core and other piping systems connected to the 
reactor vessel. To allow for potential leakage and improper mixing, this con
centration is increased by 25%. The required concentration is achieved by having 
available a minimum quantity of 3,160 gallons of sodium pentaborate solution 
containng a minimum of 3,754 lbs of sodium pentaborate having the requisite Boron-
10 atom% enrichment of _29% as determined from Reference 5. This quantity of 
solution is a net amount which is above the pump suction shutoff level setpoint 
thus allowing for the portion which cannot be injected. 

The above quantities calculated at 29% Boron-10 enrichment have been 
demonstrated by analysis to provide a Boron-10 weight equivalent of 185 lbs in 
the sodium pentaborate solution. Maintaining this Boron-10 weight in the net 
tank contents ensures a sufficient quantity of boron to bring the reactor to a 
cold, Xenon-free shutdown. 

The pumping rate of 37.0 gpm provides a negative reactivity insertion rate over 
the permissible solution volume range, which adequately compensates for the 
positive reactivity effects due to elimination of steam voids, increased water 
density from hot to cold, reduced doppler effect in uranium, reduced neutron 
leakage from boiling to cold, decreased control rod worth as the moderator cools, 
and xenon decay. The temperature requirement ensures that the sodium pentaborate 
always remains in solution. 

With redundant pumps and explosive injection valves and with a highly 
reliable control rod scram system, operation of the reactor is permitted to 
continue for short periods of time with the system inoperable or for longer 
periods of time with one of the redundant components inoperable. 

The SLCS system consists of three separate and independent pumps and 
explosive valves. Two of the separate and independent pumps and explosive valves 
are required to meet the minimum requirements of this technical specification and, 
where applicable, satisfy the single failure criterion. To ensure that SLCS pump 
discharge pressure does not exceed the SLCS relief valve setpoint during operation 
following an anticipated transient without scram (ATWS) event, no more than two 
pumps shall be aligned for automatic operation in OPERATIONAL CONDITIONS 1, 2, and 
3. This maintains the equivalent control capacity to satisfy 10 CFR 50.62 
(Requirements for reduction of risk from anticipated transients without scram 
(ATWS). With three pumps aligned for automatic operation, the system is inoperable 
and ACTION statement (b) applies. 

The SLCS must have an equivalent control capacity of 86 gpm of 13% weight 
sodium pentaborate in order to satisfy 10 CFR 50.62. As part of the ARTS/MELLL 
program the ATWS analysis was updated to reflect the new rod line. As a result 
of this 1t was determined that the Boron 10 enrichment was required to be 
increased to 29% to prevent exceeding a suppression pool temperature 
of 190°F. This equivalency requirement is fulfilled by having a system 
which satisfies the equation given in 4.1.5.b.2. 

The upper limit concentration of 13.8% has been established as a reasonable 
limit to prevent precipitation of sodium pentaborate in the event of a loss of 
tank heating, which allow the solution to cool. A SLCS Pump flowrate of 37.0 gpm 
(minimum) and a Sodium Pentaborate Solution concentration of 9% by weight 
(minimum) will require a Boron-10 enrichment of 49 atom% to be added to the tank. 
The decreased pump flowrate and increased solution enrichment are acceptable 
because the results of the ATWS Rule Equation will remain> 1.0. 
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REACTIVITY CONTROL SYSTEMS 

STANDBY LIQUID CONTROL SYSTEM (Continued) 

Surveillance requirements are established on~ frequency that assures a high 
reliability of the system. Once the solution is established, boron concentration 
will not vary unless more boron or water is added, thus a check on the temperature 
and volume assures that the solution is available for use. 

Replacement of the explosive charges in the valves will assure that these valves 
will not fail because of deterioration of the charges. 

The Standby Liquid Control System also has a post-OBA LOCA safety function to 
buffer Suppression Pool pH in order to maintain bulk pH above 7.0. The buffering of 
Suppression Pool pH is necessary to prevent iodine re-evolution to satisfy the 
methodology for Alternative Source Term. Manual initiation is u.sed, and the minimum 
amou~t~of total boron required for Suppression Pool pH buffering is 256 lbs. Given 
that at.least 185 lbs of Boron-10 is maintained in the tank, the total boron in the 
tank will be greater than 256 lbs for the range of enrichment~ from 29% to 62%. 

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because a 
single pump can satisfy both the reactor control function and the post-DBA LOCA 
function to control Suppression Pool pH since boron injection is not required until 
13 hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 1, 2 and 
3 to address the post-LOCA safety function of the SLC system . 

1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis 
- for Large BWR's," G. E. Topical Report NED0-10527, March 1972. 

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NED0-10527, July 
1972. 

3. J.M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, "Exposed Cores," 
Supplement 2 to NE00-10527, January 1973. 

4. Amendm(=nt 17 to General Electric Licensing Topical Report NEDE-24011-P-A, 
"General Electric Standard Application for Reactor Fuel". 

5. "Maximum Extended Load Line Limit and ARTS Improvement Program Analyses for 
Limerick Generating Station Units 1 and 2," NEDC-32193P, Revision 2, October 
1993 . 
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3/4.2 POWER DISTRIBUTION LIMITS 
8 S 

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

This specification assures that the peak cladding temperature (PCT} 
following the postulated design basis Loss-of-Coolant Accident (LOCA) will not 
exceed the limits specified in 10 CFR 50.46 and that the fuel design analysis 
limits specified in NEDE-24011-P-A {Reference 2) will not be exceeded. 

Mechanical Design Analysis: NRC approved methods (specified in 
Reference 2) are used to demonstrate that all fuel rods in a lattice operating 
at the bounding power history, meet the fuel design limits specified in 
Reference 2. No single fuel rod follows, or is capable of following, this 
bounding power history. This bounding power history is used as the basis for 
the fuel design analysis MAPLHGR limit. 

LOCA Analysis: A LOCA analysis is performed in accordance with 10CFR50 
Appendix K to demonstrate that the pennissible planar power (MAPLHGR) limits 
comply with the ECCS limits specified in 10 CFR 50.46. The analysis is performed 
for the most limiting break size, break location, and ~ingle failure combination 
for the plant, using the evaluation model described in Reference 9. 

The MAPLHGR limit as shawm in the CORE OPERATING LIMITS REPORT is the 
most limiting composite of the fuel mechanical design anaylsis MAPLHGR and the 
ECCS MAPLHGR limit. 

Only the most limiting MAPLHGR values are shown in the CORE OPERATING 
LIMITS REPORT for multiple lattice fuel. Compliance with the specific lattice 
MAPLHGR operating limits, which are available in Reference 3, is ensured by use 
of the process computer. 

-~ 

As a result of no longer utilizing an APRM trip setdown requirement, 
additional constraints are placed on the MAPLHGR limits to assure adherence 
to the fuel-mechanical design bases. These constraints are introduced through 
the MAPFAC(P) and MAPFAC(F) factors as defined in the COLR. 

~. 3 1 1995 
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POWER DISTRIBUTION LIMITS 

3/4.2 • .3 MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPRs at steady-state operating conditions 
as specified in Specification 3.2.3 are derived from the established fuel 
cladding integrity Safety Limit MCPR, and an analysis of a.bnormal operational 
transients. For any abnormal operating transient analysis evaluation with the 
initial condition of the reactor being at the steady-state operating limit, it 
is required that less than 0.1% of fuel rods in the core are susceptible to 
transition boiling or that the resulting MCPR does not decrease below the Safety 
Limit MCPR at any time during the transient assuming instrument trip setting 
given in Specification 2.2. 

To assure that the fuel cladding integrity Safety Limit is not exceeded 
during any anticipated abnormal operational transient, the most limiting tran
sients have been analyzed to determine which result in the largest reduction 
in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of 
flow, increase in pressure and power, positive reactivity insertion, and 
coolant temperature decrease. 

The evaluation of a given transient begins with the system initial para
meters shown in FSAR Table 15.0-2 that are input to a BWR system dynamic 
behavior transient computer program. The codes used to. evaluate tr.ansients are 
discussed in Reference 2. 

• 

The MCPR operating limits derived from the transient analysts are dependent 
on the operating core flow and power state (MCPR(F), and MCPR(P), respectively) to 
ensure adherence to fuel design limits during the worst transient that occurs • 
with moderate frequency (Ref. 6). Flow dependent MCPR limits (MCPR(F)) are 
determined by steady state thermal hydraulic methods with key physics response 
inputs benchmarked using the three dimensional BWR simulator code (Ref. 7) to 
analyze slow flow runout transients. 

Power dependent MCPR limits (MCPR(P)) are determined by the codes used to 
evaluate transients as described in Reference 2. Due to the sensitivity of the 
transient response to initial core flow levels at power levels below those at 
which the turbine stop valve closure and turbine control valve fast closure 
scrams are bypassed, high and low flow MCPR(P), operating limits are provided 
for operating between 25% RTP and 30% RTP. 

The MCPR operating limits specified in the COLR are the result of the 
Design Basis Accident (DBA) and transient analysis. The operating limit MCPR 
is determined by the larger of the MCPR(F), and MCPR(P) limits. 
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POWER DISTRIBUTION LIMITS 

B S 

MINIMUM CRITICAL POWER RATIO (Continued) 

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, 
the reactor will be operating at minimum recirculation pump speed and the moderator 
void content will be very small. For all designated control rod patterns which may 
be employed at this point, operating plant experience indicates that the resulting 
MCPR value is in excess of requirements by a considerable margin. During initial 
startup testing of the plant, a MCPR evaluation will be made at 25% of RATED THERMAL 
POWER level with minimum recirculation pump speed. The MCPR margin will thus be 
demonstrated such that future MCPR evaluation below this power level will be shown to 
be unnecessary. The daily requirement for calculating MCPR when THERMAL POWER is 
greater than or equal to 25% of RATED THERMAL POWER is sufficient since power 
distribution shifts are very slow when there have not been significant power or 
control rod changes. The requirement for calculating MCPR when a limiting control 
rod pattern is approached ensures that MCPR will be known following a change in 
THERMAL POWER or power shape, regardless of magnitude, that could place operation at 
a thermal limit. 

3/4.2,4 LINEAR HEAT GENERATION RATE 

This specification assures that the Linear Heat Generation Rate (LHGR) 
in any rod is less than the design linear heat generation even if fuel pellet 
densification is postulated. 

Reference: 

1. Deleted. 

2. ''Generar ElecTri c -sunaard -P.pp1 i cation- for- Reactor Fuel, 11 NEDE-2401-1-P
A (latest approved revision). 

3. "Basis of MAPLHGR Technical Specifications for Limerick Unit 2," ·NEDC-
31930P (as amended). 

4. Deleted 

5. Increased Core Flow and Partial Feedwater Heating Analysis for Limerick 
Generating Station Unit 2 Cycle 1, NEDC-31578P, March 1989 including 
Errata and Addenda Sheet No. 1 dated May 31, 1989. 

6. NEDC-32193P, "Maximum Extended Load Line Limit and ARTS Improvement 
Program Analyses for Limerick Generating Station Units 1 and 2," 
Revision 2, October 1993. 

7. NED0-30130-A, "Steady State Nuclear Methods," May 1985. 

8. NED0-24154, "Qualification of the One-Dimensional Core Transient Model for 
Boiling Water Reactors," October 1978. 

9.· NEDC-32170P, "Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis," June 1993 . 
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3/4,3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION 
The reactor protection system automatically initiates a reactor scram ta: 

a. Preserve the integrity of the fuel cladding. 

b. Preserve the 1 ntegrity of the reactor cool ant system. 

c. Minimize the energy which must be adsorbed following a 
loss-of-coolant accident, and 

d. Prevent inadvertent criticality. 

This specification provides the limiting conditions for operation 
necessary to preserve the ability of the system to perform its intended 
function even during periods when instrument channels may be out of service. 
because of maintenance. When necessary, one channel may be made inoperable 
for brief intervals to conduct required surveillance. 

The reactor protection system is made up of two independent trip systems. 
There are usually four channels to monitor each parameter.with two channels in each 
trip system. The outputs of the channels in a trip system are combined in a logic so 
that either channel will trip that trip system. The tripping of both trip systems 
will produce a reactor scram. The APRH system is divided into four APRH channels and 
four 2-0ut-Of-4 Voter channels. Each APRM channel provides inputs to each of the 
four voter channels. The four voter channels are divided into two groups of two 
each, with each group of two providing inputs to one RPS trip system. The system is 
designed to allow one APRH channel, but no voter channels,· to be bypassed. 

The system meets the intent of IEEE-279 for nuclear power plant protection 
systems. Survefl lance intervals are detenni ned in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEDC-30851P-A, "Technical Speci f1 cation Improvement Analyses for BWR 
Reactor Protection System• and NEDC-32410P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III Stability 
Trip Function." The bases for the trip settings of the RPS are discussed in the 
bases for Specification 2.2.1. 

The APRH Functions include five Functions accomplished by the four APRM 
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accomplished by the four 2-
0ut-Of-4 Voter channels (Function 2.e). Two of the five Functions accomplished by 
the APRH channels are based on neutron flux only (Functions 2.a and 2.c), one 
Function is based on neutron flux and recirculation drive flow (Function 2.b) and one 
is based on equipment status (Function 2.d). The fifth Function accomplished by the 
APRM channels is the Oscillation Power Range Monitor (OPRM) Upscale trip Function 
2.f, which is based on detecting oscillatory characteristics fn the neutron flux. 
The OPRM Upscale Function is also dependent on average neutron flux (Simulated 
Thermal Power) and recirculation drive flow, which are used to automatically enable 
the output trip. 

The Two-Out-Of-Four Logic Module includes 2-0ut-Of-4 Voter hardware and the 
APRM Interface hardware. The 2-0ut-Of-4 Voter Function 2.e votes APRM Functions 2.a, 
2.b, 2.c, and 2.d independently of Function 2.f. This voting is accomplished by the 
2-0ut-Of-4 Voter ha.rdware in the Two-Out-Of-Four Logic Module. The voter includes 
separate outputs to RPS far the two independently vo~ed sets of Functions, each of 
which is redundant (four total outputs). The analys1s in Reference 2 took credit for 
this redundancy fn the justification of the 12-hour allowed out-of-service time for 
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

Action b, so the voter Function 2.e must be declared inoperable if any of its 
functionality is inoperable. The voter Function .2.e does not need to be declared 
inoperable due to any failure affecting only the APRM Interface hardware portion of 
the Two-Out-Of-Four Logic Module. 

Three of the four APRM channels and all four of the voter channels are 
required to be OPERABLE to ensure that no single failure will preclude a scram on a 
valid signal. To provide adequate coverage of the entire core, consistent with the 
design bases for the APRM Functions 2.a, 2.b, and 2.c at least 20 LPRM inputs, with 
at least three LPRM inputs from each of the four axiai levels at which the LPRMs are 
located, must be operable for each APRM channel. In addition, no more than 9 LPRMs 
may be bypassed between APRM calibrations (weekly gain adjustments). For the OPRM 
Upscale Function 2.f, LPRMs are assigned to "cells" of 3 or 4 detectors. A minimum 
of 23 cells (Reference 9), each with a minimum of 2 OPERABLE LPRMs, must be OPERA~LE 
for each APRM channel for the OPRM Upscale Function 2.f to be OPERABLE in that 
channel. LPRM gain settings are determined from the local flux profiles measured by 
the TIP system. This establishes the relative local flux profile for appropriate 
representative input to the AP-RM System. The 2000 EFPH frequency is based on 
operating experience with LPRM sensitivity changes. 

References 4, 5 and 6 describe three algorithms for detecting thermal
hydraulic instability related neutron flux oscillations: the period based detection 
algorithm, the amplitude based algorithm, and the growth rate algorithm. All three 
are implemented in the OPRM Upscale Function, but the safety analysis takes credit 
only for the period based detection algorithm. The remaining algorithms provide 
defense in depth and additional protection against unanticipated oscillations. OPRM 
Upscale Function OPERABILITY for Technical Specification purposes is based only on 
the period based detection algorithm. 

An OPRM lfpscal e trfp is issued from an AP.RM· channel when the period based 
detection algorithm in that channel detects oscillatory changes in the neutron flux, 
indicated by the combined signals of the LPRM detectors in any cell, with period 
confirmations and relative cell amplitude exceeding specified setpoints. One or more 
cells in a channel exceeding the trip conditions will result in a channel trip. An 
OPRM Upscale trip is also issued from the channel if either the growth rate or 
amplitude based algorithms detect growing oscillatory changes in the neutron flux for 
one or more cells in that channel. 

The OPRM Upscale Function is required to be OPERABLE when the plant is at 
;::: 25% RATED THERMAL POWER. The 25% RATED THERMAL POWER level is selected to provide 
margin in the unlikely event that a reactor power increase transient occurring while 
the plant is operating below 29.5% RATED THERMAL POWER causes a power increase to or 
beyond the 29.5% RATED THERMAL POWER OPRM Upscale trip auto-enable point without 
operator action. This OPERABILITY requirement assures that the OPRM Upscale trip 
automatic-enable function will be OPERABLE when required. 

Actions a, band c define the Action(s) required when RPS channels are 
discovered to be inoperable. For those Actions, separate entry condition is allowed 
for each inoperable RPS channel. Separate entry means that the allowable time 
clock(s) for Actions a, b or c start upon discovery of inoperability for that 
specific channel. Restoration of an inoperable RPS channel satisfies only the action 
statements for that particular channel. Action statement(s) for remaining inoperable 
channel Cs) must be met according to their original entry time. 

A Note has been provided to modify the Actions when Functional Unit 2.b and 
2.c channels are inoperable due to failure of SR 4.3.1.1 and gain adjustments are 
necessary. The Note allows entry into associated Actions to be delayed for up to 
2 hours if the APRM is indicating a lower power value than the calculated power 
(i.e., the gain adjustment factor (GAF) is high (non-conservative)). The GAF for 
any channel is defined as the power value determined by the heat balance divided by 
the APRM reading for that channel. Upon completion of the gain adjustment, or 
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3/A,3 INSTRUMENT6TION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

expiration of the allowed time, the channel must be returned to OPERABLE status 
or the applicable Actions taken. This Note is based on the time required to 
perform gain adjustments on multiple channels. 

Because of the diversity of sensors available to provide trip signals and the 
redundancy of the RPS design, an a1lowable out of service time of 12 hours has been 
shown to be acceptable (NEDC-30851P-A and NEDC-32410P-A) to permit restoration of any 
inoperable channel to OPERABLE status. However, this out of service time is only 
acceptable provided that the associated Function's (identified as a "Functional Unit" 
in Table 3.3.1-1) inoperable channel is in one trip system and the Function still 
maintains RPS trip capability. Alternatively, an allowable out-of-service time can be 
determined in accordance with the Risk Informed Completion Time Program. 

The requirements of Action a are intended to ensure thBt appropriate actions 
are taken if multiple, inoperable, untripped channels within the same trip system for 
the same Function result in the Function not maintaining RPS trip capability. A 
Function is .considered to be maintaining RPS trip capability when sufficient channels 
are OPERABLE or in trip (or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given Function on _a valid signal. 
For the typical Function with one-out-of-two taken twice logic, including the IRM 
Functions and APRM Function 2.e (trip capability associated with APRM Functions 2.a, 
2.b, 2.c, 2.d, and 2.f are discussed below), this would require both trip systems to 
have one channel OPERABLE or in trip (or the associated trip system in trip). 

For Function 5 (Main Steam Isolation Valve--Closure), this would require both 
trip systems to have each channel associated with the MSIVs in three main steam lines 
(not necessarily the same main steam lines for both trip systems) OPERABLE or in trip 
(or the associated trip system in trip). 

For Function 9 (Turbine Stop Valve-Closure), this would require both trip 
systems to·have three channels, each OPERABLE or in trip (or the associated trip 
system in trip). 

The completion time to satisfy the requirements of Action a is intended to 
allow the operator time to evaluate and repair any discovered inoperabilities. The 1 
hour Completion Time is acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. Alternatively, the completion time can be 
determined in accordance with the Risk Informed Completion Time Program. 

With trip capability maintained, i.e., Action a satisfied, Actions band c as 
applicable must sti 11 be satisfied. If the. inoperable channel cannot be restored to 
OPERABLE status within the allowable out of service time, Action b requires that the 
channel or the associated trip system_must be placed in the tripped condition. 
Placing the inoperable channel in trip (or the associated trip system in trip) would 
conservatively compensate for the inoperability, restore capability to accommodate a 
single failure, and allow ope.ration to continue. -

As noted, placing the trip system in trip is not applicable to satisfy Action 
b for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required APRM 
channel affects both trip systems. ~or that condition, the Action b requirements can 
only be satisfied by placing the inoperable APRM channel in trip. Restoring 

.OPERABILITY or placing the inoperable APRM channel in trip are the only actions that 
will restore capability to accorrnnodate a single APRM channel failure. Inoperability 
of more than one required APRM channel of the same trip function results in loss of 
trip capability and the requirement to satisfy_Action a. 
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·3/4,3 INSTRUMENTATION 

3/4.3,1 · REACTOR PROTECTION SYSTEM :INSTRUMENTATION (continued)·. 

· .. ~:-·.,°The 'requir~m~n~s~o;·A~tfoT] c· must·. be-~at~:s~i~d ;hen, f~t any one~~ more· 
Functions,- at.least ·one ·r.equired--channel ,is-inoperable in each tr.ip system·. -.In _this 
con di ti on i'._ ·prov,1 ded· at Least. one channel pe~. t r.i p -system: is- OPERABLE,: norma 11 y · t_he·. 
RPS still maintains' trip .capabil-it.Y' for, that .Function;·. but-'ca'nnot accommodate a•·-. '· · 

. · single' failur.e. in:either·:trip··,s·yst~JTI' _(-sfle aqditional' b·ases .disc:ussion':above.,·related· 
_to_ ·l osS:: of: :t'M p :·cfip_~bJ l i ty,-.:ar:i_d· the_"· r:~qu_i rem~n,:t_s)Jf_ A~ti on. a, and: speci a_t ~ases·. ftjr_ 

.-Functions·2-.a, 2.b·,,2.c~-2.ct-,.:.2.f,-,5-and 9). ··.- _ ·· ._. : --· .: ,,-
.• -- •· : ... t -~/ ~: ~ ,.~/-+,•'.··~ · 1_ ,-- -_-_:_;' :'••' ;·: _,···,,,.:_ ,-·:-::·· •• r '.· · _'·-, ',,,r_ ~ _ '•:,. ~:•:, ... ,•-.,1 :, 

_ ._· ·.- -T~e req[Ji ~ements 'ot ·Action- c· J Jmi t~- t~~ ti ~e- the. Rps- scram J a~i c·; _for_ any· ·-_._ 
Functfon,. r,roula- not accommoda.te .single fa1lure·.in both, trip.systems·. (e.g;:,: one~out- -
·of-one anct one-·out·-df~one arrangement .fo·r: ~ typ1cal. four: channel F_unction) .. · .The· 
reduced · rel i ab1l i ty: of this .J ogi c~ arrangem~vt. w~is .,not·· eva.l uated .1 n ·-NEDC-30851P-A for. 
the· 12 hour·Completion·Tirfie·; . .-Within the 6··hou.r allowance, th!=! associ·ated. Function 
must. hav~ all r_equi r'ed_: c~anhel _s-· OpERA~LE. o_r _in .. trip ( o~- any cpmb1nati o_n-r•·i.n on~ -.trip_. 
syst~~:·;-:: _..- ·::· ·>·-,: .. -·/'_<.-'·.:· .. _ :.'..,,_· -~::_· __ :.··_:._::· ,:.. · ;-~-: -----~ ..... :·· 

_. _ . · ,- . ·~ompl eti ng•_ th~. actions:, re_qui_r·ep·. _by Actj on·tc·- ~es~ores. R·Ps-· to_· a ·r~J j ab1 Hty · · 
. level _equ,val~nt to.-that. evait,.iated. in NEDC-30851P-A,- i,yhich just~f,ed \a .12. houn .· =· 

., aHow9b1e·.-out of. sE)rvice,:ttme·-as- al.lowed''by Ai:tion b.,·, To satisfy. the.,_require,m.ents, of 
. .Action ·c~ the trip S}'.stem_in tll~·more·:degraded·state shquld b~ placed .in-;t.rip o_r,· 

a lternati vel y-,, ·a 11. the.inoperable chann_el ~ in: that·. tr.i p· system.should- be:, pJ aced· j h. · 
· trip (e~g~, ·a trip system-with t~o tnoperabl~ ch~nnels ~ould.be'.in a,more·degraded-
state ·tha~ .a trip __ system __ with fo~r_ i n·operabl.e ,channels ·if. t~_e: two- i n_op~rapl e __ channels .. 
are in the.same Function .~hi_le tHe four·-1noperapl~- channels are all .. in different•:: _ ·. 
Functions)'._'_ The decision.: of which: trip sy~tern ·1s-_in the:more: degraded, -state should 

'be.based.on prudent·•judgment-arn;i ta~e into accpunt·current plan_t conctitions _(i.e.,.-· 
what.~OP.~RAT.IONAL:._CQNDITION.- the pl an-t;.1 s _in); .. ~f _this·: action. woulcl · re:su-it··-i n ·a scram 
or RPT; it-:is pe_rmiss1-ble .to plqcerthe,ot~~r.tr:!p _systi?nl-or·its• i.noperable ch~nnels· · 

. •, 1_\\:-,~ ~•;::,__: :• i', :<; <·• --~ :•:;'.·••\;:•=---:'.>:•.:••/, ~-~'.> :::-.:< ':~ __ •·.\i}: __ ~-~ •. :_\ • •-•, ;/<:~·- ·;::: • .. ·/<. ~;r.<• ,: . .-::· :, 
· - .: ~· The·6 hour:-- allowable.: out bf service time: is -judged ·ac_cep,table 'ba~ed. o_ri the 

_ .remaining·capab11ity-to trip, the diyersit.iof the·sensors available to pro"vid¢ the -
· trip signals, .the -low.p)'.'obability of.-~xtensive numbers of. inoperabilities affecting 

all diverse Functions, and. the· low probabi l 1ty _of an event requiring the tn1ti at ion ·. 
of a -scram. · · · · 

As·noted, Action c'·.1S not applicable for:- APRM Functionsi;a, 2.b;· 2".c,·2.d, or 
· 2:f. Inoperability of.an APRM channel·affec_ts both trip systems and is nqt associa~ed 
with a specific trip: system as are t~e APRM 2-0ut-Of-4. voter_ and other. non~,t,;PRM: ··· 
channels for._ which Action.c applies.• For an. inoperable.APRM"channel, the _requirements 
of Action b can ·only• be sa.tisf1.ed by ;trippil'lg'.the_ inoperab1e· APRM ·channel. ·- Resforing 

· OPERABILITY or placing the .inoperable APRM· channer in trip are·the ·only "actions that 
will ~estore capab11 itY .to- .accommoda,te a single· APRM ~hannel failure_. : · ._ · 

I{it is not desi~ed to·piace the chann~l.(or trip.system) in,trip'to satisfy 
the ·requirements. of Action a, Action b or Action ·c (e.g., as in the _case where 

. placing the inoperable channel in trip would result in a full ~cram), Action d 
requtres that the Action defined by Table 3.3.1-1 for the applicable Function be 
initiated immediately upon expiration of the· allowable out of service• time. 

' . 

T~ble 3.3.1-1, Function 2.f~ references A~t1on 10,_which. deffn.esithe action 
required if° ORRM Upscale•trip capability is not maintain~d. Action·1ob is 
required to address identified equipment failures.' Action 10a is to address 
common mode vendor/industry identified issues that render all four OPRM channels 
inoperable at· once. For this condition, References 2 and 3 justified use of 
alternate methods to detect and suppress oscillations for a limited period of 
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3/4.3 INSTRUMENTATION 

3/4,3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

time, up to 120 days. The alternate methods are procedurally established 
consistent with the guidelines identified in Reference 7 requiring manual 
operator action to scram the plant if certain predefined events occur. The 12-
hour allowed completion time to implement the alternate methods is based on 
engineering judgment to allow orderly transition to the alternate methods while 
limiting the period of time during which no automatic or alternate detect and 
suppress trip capability is formally in place. The 120-day period during which 
use of alternate methods is allowed is intended to be an outside limit to allow 
for the case where design changes or extensive analysis might be required to 
understand or correct some unanticipated characteristic of the instability 
detection algorithms or equipment. The evaluation of the use of alternate 
methods concluded, based on engineering judgment, that the likelihood of an 
instability event that could not be adequately handled by the alternate methods 
during the 120-day period was negligibly small. Plant startup may continue while 
operating within the allowed completion time of Action 10a. The primary purpose 
of this is to allow an orderly completion, without undue impact on plant 
operation, of design and verification activities in the event of a required 
design change to the OPRM Upscale function. This exception is not intended as an 
alternative to restoring inoperable equipment to OPERABLE status in a timely 
manner. 

Action 10a is not intended and was not evaluated as a routine alternative 
to returning failed or inoperable equipment to OPERABLE status. Correction of 
routine equipment failure or inoperability is expected to be accomplished within 
the completion times allowed for LCO 3.3.1 Action a or Action b, as applicable . 
Action 10b applies when routine equipment OPERABILITY cannot be restored within 
the allowed completion times of LCO 3.3.1 Actions a orb, or if a common mode 

· QPRM--c!eflci'ency-· cannot -be Corretre·d ancf-OPERAB"I LITY- cif"the DPRM Upscale Function 
restored within the 120-day allowed completion time of Action 10a. 

The OPRM Upscale trip output shall be automatically enabled (not-bypassed) 
when APRM Simulated Thermal Power is~ 29.5% and recirculation drive flow is< 60% 
as indicated by APRM measured recirculation drive flow. NOTE: 60% recirculation 
drive flow is the recirculation drive flow that corresponds to 60% of rated core 
flow. This is the operating region where actual thermal-hydraulic instability and 
related neutron flux oscillations may occur. As noted in Table 4.3.1.1-1, Note 
c, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includes confirming 
that the auto-enable (not-bypassed) setpoints are correct. Other surveillances. 
ensure that the APRM Simulated Thermal Power properly correlates with THERMAL 
POWER (Table 4.3.1.1-1, Note ct) and that recirculation drive flow properly 
correlates with core flow (Table 4.3.1.1-1, Note g). 

If any OPRM Upscale trip auto-enable setpoint is exceeded and the OPRM 
Upscale trip is not enabled, i.e., the OPRM Upscale trip is bypassed when APRM 
Simulated Thermal Power is~ 29.5% and recirculation drive flow is< 60%, then the 
affected channel is considered inoperable for the OPRM Upscale Function. 
Alternatively, the OPRM Upscale trip a~to-enable setpoint(s) may be adjusted to 
place the channel in the enabled condition (not-bypassed). If the OPRM Upscale 
trip is placed in the enabled condition, the surveillance requirement is met and 
the channel ts considered OPERABLE . 
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

As noted in Table 4.3.1.1-1, Note g, CHANNEL CALIBRATION for the APRM 
Simulated Thermal Power - Upscale Function 2.b and the OPRM Upscale Function 2.f, 
includes the recirculation drive flow input function. The APRM Simulated Thermal 
Power - Upscale Function and the OPRM Upscale Function both require a valid drive 
flow signal. The APRM Simulated Thermal Power - Upscale Function uses drive flow 
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to 
automatically enable or bypass the OPRM Upscale trip output to RPS. A CHANNEL 
CALIBRATION of the APRM recirculation drive flow input function'requires both 
calibrating the drive flow transmitters and establishing a valid drive flow/ 
core flow relationship. The drive flow/ core flow relationship is established 
once per refuel cycle, while operating within 10% 6f rated core flow and within 
10% of RATED THERMAL POWER. Plant operational experience has shown that this 
flow correlation methodology is consistent with the guidance and intent in 
Reference 8. Changes throughout the cycle in the drive flow/ core flow 
relationship due to the changing thermal hydraulic operating conditions of the 
core are accounted for in the margins included in the bases or analyses used to 
establish the setpoints for the APRM Simulated Thermal Power - Upscale Function 
and the OPRM Upscale Function. 

For the Simulated Thermal Power - Upscale Function (Function 2.b), the 
CHANNEL CALIBRATION surveillance requirement is modified by two Notes. The 
first Note requires evaluation of channel performance for the condition where 
the as-found setting for the channel setpoint is outside its as-found tolerance 
but conservative with respect to the Allowable Value. Evaluation of channel 
performance will verify that the channel will continue to behave in accordance 
with safety analysis assumptions and the channel performance assumptions in the 
setpoint methbdology. The purpose of the ~ssessment is to ensure ~onfidence in 
the channel performance prior to returning the channel to service. For channels 
determined to be OPERABLE but degraded, after returning the channel to service 
the performance of these channels will be evaluated under the plant Corrective 
Action Program. Entry into the Corrective Action Program will ensure required 
review and documentation of the condition. The second Note requires that the 
as-left setting for the channel be within the as-left tolerance of the Trip 
Setpoint. The as-left and as-found tolerances, as applicable, will be applied 
to the surveillance procedure setpoint. This will ensure that sufficient margin 
to the Safety Limit and/or Analytical Limit is maintained. If the as-left 
channel setting cannot be returned to a setting within the as-left tolerance of 
the Trip Setpoint, then the channel shall be declared inoperable. The as-left 
tolerance for this function is calculated using the square-root-sum-of-squares 
of the reference accuracy and the measurement and test equipment error 
(including readability). The as-found tolerance for this function is calculated 
using the square-root-sum-of-squares of the reference accuracy, instrument 
drift, and the measurement and test equipment error (including readability). 

To ensure that the APRMs are accurately indicating the true core 
average power, the APRMs are adjusted to the reactor power calculated from 
a heat balance if the heat balance calculated reactor power exceeds the 
APRM channel output by more than 2% RTP. 

This Surveillance does not preclude making APRM channel adjustments, 
if desired, when the heat balance calculated reactor power is less than the 
APRM channel output. To provide close agreement between the APRM indicated 
power and to preserve operating margin, the APRM channels are normally 
adjusted to within+/- 2% of the heat balance calculated reactor power. 
However, this agreement is not required for OPERABILITY when APRM output 
indicates a higher reactor power than the heat balance calculated reactor 
power. 
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3/4,3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTLON SYSTEM INSTRUMENTATION (continued) 

As noted in Table 3.3.1-2, Note"*", the redundant outputs from the 
2-0ut-Of-4 Voter channel are considered part of the same channel, but the 
OPRM and APRM outputs are considered to be separate channels, so N = 8 to 
determine the interval between tests for application of Specification 
4.3.1.3 (REACTOR PROTECTION SYSTEM RESPONSE TIME). The note further 
requires that testing of OPRM and APRM·outputs shall be alternated. 

Each test ·of an OPRM or APRM output tests each of the redundant outputs 
from the 2-0ut-Of-4 Voter channel for that function, and each of the 
corresponding relays in the RPS. Consequently, each of the RPS re1ays is tested 
every fourth cycle. This testing ·frequency is twice the frequency justified by 
References 2 and 3 . 

Automatic reactor trip upon receipt of a high-high radiation signal 
from the Main Steam Line Radiation Monitoring System was removed as the result 
of an analysis performed by General Electric in NED0-31400A. The NRC approved 
the results of this ,analysis as documented in the SER (letter to George J. Beck~ 
BWR Owner's Group from A.C. Thadani, NRC, aated May 15, 1991). 

· The measurement of response time at the frequencies specified in the 
Surveillance Frequency Control Program provides assurance that the protective 
functions associated with each channel are completed within the time limit 
assumed in the safety analyses. No credit was taken for those channels with 
response times indicated as not applicable except for the APRM Simulated Thermal 
Power - Upscale and Neutron Flux - Upscale trip functions and the OPRM Upscale 
trip function (Table 3.3.1-2, Items 2.b, 2.c, and 2.f). Response·time may be 
demonstrated by any series of sequential, overlapping, or total channel test 
.mea.surement, - prov:f ded suGh-test-s··demonstrate the·tota l· ·channel· re·sponse- time~ g· 
defined. Sensor response time verification may be demonstrated by either (1) 
inplace, onsite or offsite test measurements, or (2) utilizing replacement 
sensors with certified response times. Response time testing for the sensors as 
noted in Table 3.3.1-2 is not required based on the analysis in NED0-32291-A. 
Response time testing for the remaining.channel components is required as noted. 
For the digital electronic portions of the APRM functions, performance 
characteristics that determine response time are checked by a combination of 
automatic self-test, calibration activities, -and response time tests of the 2-0ut
Of-4 Voter (Table 3.3.1-2, Item 2.e). 
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INSTRUMENTATION 

BASES 

3/4,3.2 ISOLATION ACTUATION INSTRUMENTATION 
This specification ensures the effectiveness of the instrumentation used to 

mitigate the consequences of accidents by prescribing the OPERABILITY trip 
setpoints and response times for isolation of the reactor systems. When 
necessary, one channel may be inoperable for brief intervals to conduct required 
surveillance. 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency· Control Program and maintenance outage times hav~ ~een determined in 
accordance with NEDC-30851P, Supplement 2, "Technical Specification Impro~ement 
Analysis for BWR Instrumentation Common to RPS and ECCS Instrumentation'' as 
approved by the NRC and documented in the NRC Safety Evaluation Report (SER) 
(letter to D.N. Grace from C.E. Rossi dated January 6, 1989) and NEDC-31677P-A, 
"Technical Specification Improvement Analysis for BWR Isolation Actuation 
Instrumentation," as approved by the NRC and documented in the NRC SER (letter to 
S.D. Floyd from C.E. Rossi dated June 18, 1990). 

Automatic closure of the MSIVs upon receipt of a high-high radiation 
·signal from the Main Steam Line Radiation Monitoring System was removed as the 
result of an analysis performed by General Electric in NED0-31400A. The NRC 
approved the results of this analysis as documented in the SER (letter to 
George J. Seek, BWR Owner's Group from A.C. Thadani, NRC, dated May 15, 1991). 

Some of the·trip settings may have tolerances explicitly stated wher~ both 
the high and low values are critical and may have a substantial effect on 
safety. The setpoints of other instrumentation, where onlt the high or low end 
of the setting have a direct bearing on safety, are established at a level away 
from the normal operating range to prevent inadvertent actuation of the systems 
involved. 

• 

Except for the MSIVs, the safety analysis does not address individual sensor 
response times or the response times of the logic systems to which the sensors 
are connected. For D.C. operated valves, a 3 second delay is assumed before the • 
valve starts to move. For A.C. operated valves, it is assumed that the A.C. 
power supply is lo~t and is restored by st~rtup of the emergency diesel 
generators. In this event, a time of 13 seconds is assumed before the valve 
starts to move. In addition to the pipe break, the failure of the D.C. operated 
valve is assumed; thus the signal delay (sensor response) is concurrent with the 
10-second diesel startup and the 3 second load center loading delaj. The safety 
analysis considers an allowable inventory loss in each case which in turn 
determines the valve speed in conjunction with the 13-second delay. It follows 
that checking the valve speeds and the 13-second time for emergency power 
establishment will establish the response time-for the isolation functions. 

Respons.e time- testing for sensors are not required based on the analysis in 
NED0-32291-A. Response time testing of the remaining channel components is 
required as noted in Table 3.3.2-3. 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
diff~rence betwee~ each Trip Setpoint and the Allowable_va1ue is an allowance 
for instrument drift ~pecifica1ly allocated for each trip in the safety 
analyses. Primary containment isolation valves that are actuated by the isolation 
signals specified in Technical Specification Table 3.3.2-1 are identified in 
Technical Requirem~nts Manual Table 3.6.3-1._ 

The opening of a containment isolation valve that was locked or sealed 
closed to satisfy Technical Specification 3.3.2 Action statements, may be reopened 
on an intermittent basis under administrative controls. These controls consist of 
stationing a dedicated individual at the controls of the valve who is in 
continuous communication with the control room. In this way, the penetration can 
be rapidly isolated when a need for primary containment isolation i~ indicated. 

3/4.3.3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION 

The emergency core cooling system actuation instrumentation is provided to 
initiate actions to mitigate the consequences of accidents that are beyond the 
ability of the operator to control. This specification provides the OPERABILITY 
requirements, trip setpoints and response times that will ensure effectiveness 
of the systems to provide the design protection. Although the instruments are 
listed by s1stem, in some cases the same instrument may be used to send the 
actuation signal to more than one system at the same time. · 
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INSTRUMENTATION 

BASES 

3/4.3.3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION (Continued) 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEDC-30936P, Parts 1 and 2, "Technical Specification Improvement 
Methodology (with Demonstration for BWR ECCS Actuation Instrumentation)," as 
approved bY the NRC and documented in the SER (letter to D. N. Grace from A. C. 
Thadani dated December 9, 1988 (Part 1) and letter to D. N. Grace from C. E. 
Rossi dated December 9, 1988 (Part 2)). 

Successful operation of the required safety functions of the Emergency Core 
Cooling Systems (ECCS) is dependent upon the availability of adequate power for 
energizing various components such as pump motors, motor operated valves, and the 
associated control components. If the loss of power instrumentation detects that 
voltage levels are too low, the buses are disconnected from the offsite power 
sources and connected to the onsite diesel generator (DG) power sources. The loss 
of power relays in each channel have sufficient overlapping detection . 
characteristics and functionality to permit operation subject to the conditions in 
Action Statement 37. Bases 3/4.8.1, 3/4.8.2, and 3/4.8.3 provide discussion 
regarding parametric bounds for determining operability of the Offsite sources. 
Those Bases assome that the loss of power relays are operable. With an inoperable 
127Z-11XOX relay, the grid voltage is monitored to 230kV (for the 101 Safeguard 
Bus Source) or 525kV (for the 201 Safeguard Bus Source) to increase the margin for 
the operation of the 127Z-11XOX relay. 

Oferation with a trif set less conservative than its Trip Setpoint but 
with nits specified Al owable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is an allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 

3/4.3.3.A REACTOR PRESSURE VESSEL CRPV) WATER INVENTORY CONTROL CWIC) INSTRUMENTATION 

--- - - --·-·-n,e-RPvcontalns penetrations below the top of the active fuel (TAF) that have ' 
the potential to drain the reactor coolant inventory to below the TAF. If the 

• 

water level should drop below the TAF, the ability to remove decay heat is 
reduced, which could lead to elevated cladding temperatures and clad perforation. 
Safety Limit 2.1.4 requires the RPV water level to be above the top of the active 
irradiated fuel at all times to prevent such elevated cladding temperatures. 

Technical Specifications are required by 10 CFR 50.36 to include limiting 
safety system settings (LSSS) for variables that have significant safety 
functions. LSSS are defined by the regulation as "Where a LSSS is specified for a 
variable on which a safety limit ha~ been placed, the setting must be chosen so 
that automatic protecttve actions will correct the abnormal situation before a 
Safety Limit (SL) is exceeded." The Analytical Limit is the limit of the process 
variable at which a safety action is initiated to ensure that a SL is not 
exceeded. Any automatic protection action that occurs on reaching the Analytical 
Limit therefore ensures that the SL is not exceeded. However, in practice, the 
actual settings for automatic protection channels must be chosen to be more 
conservative than the Analytical Limit to account for instrument loop 
uncertainties related to the setting at which the automatic protective action 
would actually occur. The actual settings for the automatic isolation channels are 
the same as those established for the same functions in OPERATIONAL CONDITIONS 1, 
2, and 3 in Table 3.3.2-2, "ISOLATION ACTUATION INSTRUMENTATION SETPOINTS." 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is 
not required to mitigate any events or accidents evaluated in the safety analyses. 
RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5 to 
protect Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of 
radioactive material should a draining event occur. Under the definition of DRAIN 
TIME, some penetration flow paths may be excluded from the DRAIN TIME calculation 
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3/4,3.3,A RPY WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

if they will be isolated by valves that will close automatfcally without offsite 
power prior to the RPV water level being equal to the TAF when actuated by RPV 
water level isolation instrumentation. 

The purpose of the RPV Water Inventory Control Instrumentation is to support 
the requirements of LCD 3.5.2, "Reactor Pressure Vessel (RPV) Water Inventory 
Control (WIC)," and the definition of DRAIN TIME. There are functions that are 
required for manual initiation or operation of the ECCS injection/spray subsystem 
required to be OPERABLE by LCD 3.5.2 and other functions that support automatic 
isolation of Residual Heat Removal (RHR) subsystem and Reactor Water Cleanup 
(RWCU) system penetration flow path(s) on low RPV water level. 

The RPV Water Inventory Control Instrumentation supports operation of the Core 
Spray System (CSS) and the Low Pressure Coolant Injection (LPCI) system. The 
equipment involved with each of these systems is described in the Bases for LCD 
3.5.2. 

A double-ended guillotine break of the Reactor Coolant System (RCS) is not 
postulated in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, 
reduced piping stresses, and ductile piping systems. Instead, an event is 
postulated in which a single operator error or initiating event allows draining of 
the RPV water inventory through a single penetration flow path with the highest 
flow rate, or the sum of the drain rates through multiple penetration flow paths 
susceptible to a common mode failure, e.g., seismic event, loss of normal power, 
or single human error. It is assumed, based on engineering judgment, that while in 
OPERATIONAL CONDITIONS 4 and 5, one low pressure ECCS ·injection/spray subsystem 
can be manually initiated to maintain adequate reactor vessel water level. 

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown 
RPV water inventory to be significant to public health and safety. Therefore, RPV 
Water Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

Permissive and interlock setpoints are generally considered as nominal values 
without regard to measurement accuracy. 

The specific Applicable Safety Analyses, LCD, and Applicability discussions are 
listed below on a Function-by-Function basis. 

Core Spray Systems - Reactor Vessel Pressure - Low (Permissive) and Low Pressure 
Coolant In1ect1on Mode of RHR System - Injection Valve Differential Pressure -
Low <Permissive) 

The low reactor vessel pressure signal for Core Spray and the injection valve 
low differential pressure signal for LPCI are used as permissives for the low 
pressure ECCS injection/spray subsystem manual injection functions. These 
functions ensure that, prior to opening the injection valves of the low pressure 
ECCS subsystems, the reactor pressure has fallen to a value below these 
subsystems' maximum design pressure. While it is assured during OPERATIONAL 
CONDITIONS 4 and 5 that the reactor vessel pressure will be below the ECCS 
maximum design pressure, the Reactor Vessel Pressure - Low signal and the 
Injection Valve Differential ·Pressure - Low signal are assumed to be OPERABLE and 
capable of permitting initiation of the ECCS. 

The Reactor Vessel Pressure - Low signals are initiated from four pressure 
transmitters that sense the reactor vessel pressure. The transmitters are 
connected to four trip units. The outputs of the trip units are connected to 
relays whose contacts are arranged in a one-out-of-two taken twice logic. 
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3/4.3.3.A RPY WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

The Injection Valve Differential Pressure - Low signals are initiated from four 
differential pressure transmitters (one per valve) that monitor the differential 
pressure across each LPCI injection valve. 

The Allowable Values are low enough to prevent overpressuring the equipment 
in the low pressure ECCS. The instrument channels of the Reactor Vessel 
Pressure - Low and Injection Valve Differential Pressure - Low Functions are 
required to be OPERABLE in OPERATIONAL CONDITIONS 4 and 5 when ECCS manual 
initiation is required to be OPERABLE by LCO 3.5.2. 

Manual Initiation 
The Manual Initiation push button channels introduce signals into the 

appropriate ECCS logic to provide manual initiation capability. There is one 
push button for each of the CSS and LPCI subsystems (1 .e., four for CSS and four 
for LPCI). 

There is no Allowable Value for this Function since the channels are 
mechanically actuated based solely on the position of the push buttons. A channel 
of the Manual Initiation Function (one channel per subsystem) is required to be 
OPERABLE in OPERATIONAL CONDITIONS 4 and 5 when the associated ECCS subsystems are 
required to be OPERABLE per LCO 3.5.2. 

RHB System Isolat1on - Reactor Vessel Water Level Low - Level 3 
The definition of DRAIN TIME allows crediting the closing of penetration flow 

paths that are capable of being isolated by valves that will close automatically 
~Jt_houLoff sit~ _ROW~_r:___pd.9r__t_o____t.be _ _Be_V_ )J.ate_r: J_ey_eL belng__e_qua-1 _to _tbe-TAE-when- - -- -
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water 
Level Low - Level 3 Function associated with RHR System isolation may be credited 
for automatic isolation of penetration flow paths associated with the RHR System. 

Reactor Vessel Water Level Low - Level 3 signals are initiated from four level 
transmitters that sense the difference between the pressure due to a constant 
column of water (reference leg) and the pressure due to the actual water level 
(variable leg) in the vessel. While four channels (two channels per trip system) 
of the Reactor Vessel Water Level Low - Level 3 Function are available, only two 
channels (all in the same trip system) are required to be OPERABLE. 

The Reactor Vessel Water Level Low - Level 3 Allowable Value was chosen to be 
the same as the Primary Containment Isolation Instrumentation Reactor Vessel Water 
Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to cool 
the fuel may be threatened. , 

_ The Reactor Vessel Water Level Low - Level 3 Function is only required to be 
OPERABLE when automatic isolation of the associated penetration flow path is 
credited in calculating DRAIN TIME. This Function isolates the Group 2 valves. 

Reactor Water Cleanup CRWCU) System Isolation - Reactoc Vessel Water Level -
Low, Low ~ Level 2 

The definition of DRAIN TIME allows crediting the closing of penetration flow 
paths that are capable of being isolated by valves that will close automatically 
without offsite power prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water 
Level - Low, Low - Level 2 Function associated with RWCU System isolation may be 

-credited for automatic i sol at ion of penetration fl ow paths associated with the 
RWCU System. 
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3/4,3.3,A RPY WATER INVENTORY CONTROL CWIC2 INSTRUMENTATION (Continued) 

Reactor Vessel Water Level - Low, Low - Level 2 signals are initiated from four 
level transmitters that sense the difference between the pressure due to a 
constant column of water (reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. While four channels (two channels per trip 
system) of the Reactor Vessel Water Level - Low, Low - Level 2 Function are 
available, only two channels Call in the same trip system) are required to be 
OPERABLE. 

The Reactor Vessel Water Level - Low, Low - Level 2 Allowable Value was chosen 
to be the same as the Primary Containment Isolation Instrumentation Reactor Vessel 
Water Level - Low, Low Level 2 Allowable Value (Table 3.3.2-2), since the 
capability to cool the fuel may be threatened. 

The Reactor Vessel Water Level - Low, Low - Level 2 Function is only required 
to be OPERABLE when automatic isolation of the associated penetration flow path is 
credited in calculating DRAIN TIME. This Function isolates the Group 3 valves. 

Actions 
A note has been provided to modify the ACTIONs related to RPV Water Inventory 

Control instrumentation channels. The ACTIONs for inoperable RPV Water Inventory 
Control instrumentation channels provide appropriate compensatory measures for 
each inoperable RPV Water Inventory Control instrumentation channel. 

ACTION a. directs taking the appropriate ACTION referenced in Table 3.3.3.A-1. 
The applicable ACTION referenced ,n the table is Function dependent. 

RHR System Shutdown Cooling Mode Isolation, Reactor Vessel Water Level Low -
Level 3, and Reactor Water Cleanup System Isolation, Reactor Vessel Water Level -
Low, Low - Level 2 functions are applicable when automatic isolation of the 
associated penetration flow path is credited in calculating DRAIN TIME. If the 
instrumentation is inoperable, ACTION 38 directs an immediate declaration that the 
associated penetratton flow path(s) are incapable of automatic isolation and 
calculation of DRAIN TIME. The calculation cannot credit automatic isolation of 
the affected penetration flow paths. 

Low reactor vessel pressure signals are used as permissives for the low 
pressure ECCS injection/spray subsystem manual injection functions. If the 
permissive is inoperable, manual initiation of ECCS is prohibited. Therefore, the 
permissive must be placed in the trip condition within 1 hour. With the permissive 
in the trip condition, manual initiation may be perfofmed. Prior to placing the 
permissive in the tripped condition, the operator can take manual control of the 
pump and the injection valve to inject water into the RPV. 

The allowed outage time of 1 hour is intended to allow the operator time to 
evaluate any discovered inoperabilities and to place the channel in trip. 

The 24 hour allowed outage _time was chosen to allow time for the operator to 
evaluate and repair any discovered inoperabilities. The allowed outage time is 
appropriate given the ability to manually start the ECCS pumps and open the 
injection valves and to manually ensure the pump does not overheat. 

With the ACTION and associated allowed outage time of ACTION 39 or 40 not met, 
the associated low pressure ECCS injection/spray subsystem may be incapable of 
performi~g the intended function, and must be declared inoperable immediately. 
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3/4,3.3.A RPV WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

REFERENCES 

1. Information Notice 84-81 "Inadvertent Reduction in Primary Coolant 
Inventory in Boiling Water Reactors During Shutdown and Startup," 
November 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because 
of Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel 
Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 
1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentation in BWRs," May 1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor 
Vessel Draindown at Millstone l," July 1994 . 

3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION 

The anticipated transieht without scram (ATWS) recirculation pump trip 
system provides a means of limiting the consequences of the unlikely occurrence 
of a failure to scram during an anticipated transient. The response of the 
plant to this postulated event falls within the envelope of study events in 
General Electric Company Topical Report NED0-10349, dated March 1971, NED0-
24222, dated December 1979, and Section 15.8 of the FSAR. 

The end-of-cycle recirculation pump trip (EOC-RPT) system is a supplement to 
the reactor trip. During turbine trip and generator load rejection events, the 
EOC-RPT will reduce the likelihood of reactor vessel level decreasing to level 
2. Each EOC-RPT system trips both recirculation pumps, reducing coolant flow in 
order to reduce the void collapse in the core during two of the most limiting 
pressurization events. The two events for which the EOC-RPT protective feature 
will function are closure of the turbine stop valves and fast closure of the 
turbine control valves. 

A fast closure sensor from each of two turbine control valves provides input 
to the EOC-RPT system; a fast closure sensor from each of the other two turbine 
control valves provides input to the second EOC-RPT system. Similarly, a 
position switch for each of two turbine stop valves provides input to one EOC
RPT system; a position switch from each of the other two stop valves provides 
input to the other EOC-RPT system. For each EOC-RPT system, the sensor relay 
contacts are arranged to form a 2-out-of-2 logic for the fast closure of turbine 
control valves and a 2-out-of-2 logic for the turbine stop valves. The 
operation of either logic will actuate the EOC-RPT system and trip both 
recirculation pumps. 
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3/4,3,4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION (Continued) 

Each EOC--RPT system may .. be manually bypassed by use of a- keyswitch which is 
administratively controlled. The manual bypasses and·the automatic Operating 
Bypass·. at less than 29·_51 of. RATED THERMAL .PO\_e/ER are annunciated in the control 
room.: · 

The EOc.-·RP.T system response time is the time assumed- in- the an~lysis between 
initiation· of valve motion and complete suppression of the electric arc, i.e., 
175 ms. -rncluded in this time are: the response time of the sen·sor, the time 
allotted for breaker-arc suppression; and. the.response time of th~ system logic. 
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Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with GENE-770-06-1, "Bases for Change.s to Survei 11 ance Test Intervals 
and Allowed Out-of-Service Times for Selected Instrumentation Technical 
Specifications,~ as approved by the NRC and documented in the SER (letter to R.D. 
Binz, IV, from C.E. Rossi dated July 21, 1992). 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is an allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 

3/4.3.5 REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION INSTRUMENTATION 

The reactor core isolation cooling system actuation instrumentation is 
provided to initiate actions to assure adequate core cooling in the event of 
reactor isolation from its primary heat sink and the loss of feedwater flow to 
the reactor vessel. This instrumentation does not provide actuation of any of 
the emergency core cooling equipment. 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been specified in 
accordance with reco111Tiendations made by GE in their letter to the BWR Owner's 
Group dated August 7, 1989, SUBJECT: "Clarification of Technical Specification 
changes given in ECCS Actuation Instrumentation Analysis." 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable value is acceptable on the basis that the 

-difference between each· "Fri-p-Set-poi nt -and -the- A-1 fowab l e··Va lue· ·is--- ·an-a 1-lowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION 

The control rod block functions are provided consistent with the 
requirements of the specifications in Section 3/4.1.4, ContrOl Rod Program 
Controls and Section 3/4.2 Power Distribution Limits and Section 3/4.3 
Instrumentation. The trip logic is arranged so that a trip in any one of the 
inputs will result in a control rod block. 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage time have been determined in 
accordance with NEDC-30851P, Supplement 1, RTechnical Specification Improvement 
Analysis for BWR Control Rod Block Instrumentation," as approved by the NRC and 
documented in the SER (letter to D. N. Grace from C. E. Rossi dated September 22, 
1988). 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Val~e is an allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses . 
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3/4.3,7 MONITORING INSTRUMENTATION 

3/4.3.7.1 RADIATION MONITORING INSTRUMENTATION 

The OPERABILITY of the radiation monitoring instrumentation ensures that: 
(1) the radiation levels are continually measured in the areas served by the 
individual channels, and (2) the alarm or automatic action is initiated when the 
radiation level trip setpoint is exceeded, and (3) sufficient information is 
available on selected plant parameters to monitor and assess these variables 
following an accident. This capability is consistent with 10 CFR Part 50, 
Appendix A, General Design Criteria 19, 41, 60, 61, 63, and 64. 

The surveillance interval for the Main Control Room Normal Fresh Air Supply 
Radiation Monitor is determined in accordance with the Surveillance Frequency Control 
Program. · 

3/4,3.7,2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4,3,7,3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4,3,7.4 REMOTE SHUTDOWN SYSTEM INSTRUMENTATION_AND CONTROLS 

The OPERABILITY of the remote shutdown system instrumentation and co~trols 
ensures that sufficient capability is available to permit shutdown and maintenance of 
HOT SHUTDOWN of the unit from locations outside of the control room. This capability 
is required in the event control room habitability is lost and is consistent with 
General Design Criterion 19 of 10 CFR Part 50, Appendix A. The Unit 1 RHR transfer 
switches are included only due to their potential impact on the RHRSW system, which is 

-· -common--to-both·units.- ·~------ ·---·-·- -··--- -· ---- -- -- -- .. - ----- ---- -- -·· 

3/4,3,7.5 ACCIDENT MONITORING INSTRUMENTATION 

The OPERABILITY of the accident monitoring instrumentation ensures that 
sufficient information is available on selected plant parameters to monitor and 
assess important variables following an accident. This capability is consistent with 
the recommendations of Regulatory Guide 1.97, "Instrumentation for Light Water Cooled 
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident," 
December 1975 and NUREG-0737, "Clarification of TMI Action P1an Requirements," 
November 1980. 

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 2, requires two 
OPERABLE channels of Reactor Vessel Water Level monitoring from each of two 
overlapping instrumentation loops to ensure monitori~g of Reactor Vessel Water Level 
over the range of -350 inches to +60 inches. Each channel is comprised of one 
OPERABLE Wide Range Level instrument loop (-150 inc~s to +60 inches) and one OPERABLE 
Fuel' Zone Range instrument loop (-350 inches to -100 inches). Both instrument loops, 
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide 
sufficient overlap to bound the required range as described in UFSAR Section 7.5. 
Action 80 is applicable if the required number of instrument loops per channel (Wide 
Range and Fuel Zone Rangel is not maintained. 
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3/4,3,7,5 ACCIDENT MONITORING INSTRUMENTATION (continued) 

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 13, requires two 
OPERABLE channels of Neutron Flux monitoring from each of three overlapping 
instrumentation loops to ensure monitoring of Neutron Flux over the range of 10-6% to 
100% full power. Each channel is comprised of one OPERABLE SRM (10·9% to 10·3% power), 
one OPERABlE IRM (lQ-4% to 40% power) and one OPERABLE APRM (0% to 125% power). All 
three instrument loops, SRM, IRM and APRM, are required by Tech. Spec. 3.3.7.5 to 
provide sufficient overlap to bound the required range as described in UFSAR Section 
7.5. Action 80 is applicable if the required number of instrument loops per channel 
(SRM, IRM, and APRM) is not maintained. 

3/4,3,7,6 SOURCE RANGE MONITORS 

The source range monitors provide the operator with' information of the status 
of the neutron level in the core at very low power levels during startup and shutdown. 
At these power levels, reactivity additions shall not be made without this flux level 
information available to the operator. When 'the intermediate range monitors are on 
scale, adequate information is available without the SRMs and they can be retracted. 
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INSTRUMENTATION 

3/4.3.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.3.7.8 (Deleted) - INFORMATION FROM 1HIS SECTION RELOCATED TO THE TRM. 

3/4.3.7.9 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM . 
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INSTRUMENTATION 

3/4.3.7.10 (Deleted) 

3/4.3.7.11 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.3.7,12 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM AND 
THE TRM. 

3/4.3,8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4,3.9 FEEDWATER/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION 

The feedwater/main turbine trip system actuation instrumentation is provided 
to initiate action of the feedwater system/main turbine trip system in the 
event of failure of feedwater controller under maximum demand. 

REFERENCES: 
1. NEDC-30851P-A, "Technical Specification Improvement Analyses for BWR 

Reactor Protection System," March 1988 . 

2. NEDC-32410P-A, "Nuclear Measurement Analysis and Control Power Range 
Neutron Monitor CNUMAC PRNM) Retrofit Plus Option III Stability Trip 

_ Fu_nc:tlo.IJJ_'.' pc;;_t.9J;>~r__ 1--9_9_5________ __ _ ______________________________ _ 

3. NEDC-32410P-A, Supplement 1, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option 
III Stability Trip Function," November 1997. 

4. NED0-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

5. NED0-31960-A, Supplement 1, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995. 

6. NED0-32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," August 1996. 

7. Letter, L.A. England CBWROG) to M. J. Virgilio, "BWR Owners' Group 
Guidelines for Stability Interim Corrective Action," June 6, 1994. 

8. GE Service Information Letter No. 516, "Core Flow Measurement - GE 
BWR/3, 4, 5 and 6 Plants," July 26, 1990. 

9. GE Letter NSA 00-433, Alan C~ung (GE) to Sujit Chakraborty (GE), 
"Minimum Number of Operable OPRM Cells for Option II I Stability at 
Limerick 1 & 2," May 02, 2001 . 
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3/4, 4 REACTOR COOLANT SYSTEM 

3/4,4.1 RECIRCULATION SYSTEM 

The impact of single recirculation loop operation upon plant safety is 
assessed and shows that single-loop operation is permitted if the MCPR fuel 
cladding safety limit is increased as noted by Specification 2.1.2, APRM scram 
and control rod block setpoints are adjusted as noted in Tables 2.2.1-1 and 
3.3.6-2, respectively. 

An inoperable jet pump is not, in itself, a sufficient reason to declare 
a recirculation loop inoperable, but it does, in case of a design-basis-accident, 
increase the blowdown area and reduce the capability of reflooding the core; thus, 
the requirement for shutdown of the facility with a jet pump i noper·abl e. Jet pump 
failure can be detected by monitoring jet pump performance on a prescribed 
schedule for significant degradation. 

Additionally, surveillance on the pump speed of the operating 
recirculation loop is imposed to exclude the possibility of excessive 
internals vibration. -The surveillance on differential temperatures below 30% 
RATED THERMAL POWER or 50% rated recirculation loop flow is to mitigate the 
undue thermal stress on vessel nozzles, recirculation pump and vessel bottom 
head during the extended operation of the single recirculation loop mode. 

Surveillance of recirculation loop flow, total core flow, and diffuser-to
lower plenum differential pressure is designed to detect significant degradation in 
jet pump performance that precedes jet pump failure. This surveillance is required. 

_ . _ .t.o. l>_e ___ p_e_rf or.rn.ecl _ Qn] y _ ~IJ.en_th_g__ Joop _h_9s_ f o reed recirculation _fl ow_ s i nee s u rvei 11 a nee 
checks and measurements can only be performed during jet pump operation. The jet 
pump failure of concern is a complete mixer displacement due to jet pump beam 
failure. Jet pump plugging is also of concern since it adds flow resistance to the 
recirculation loop. Significant degradation is indicated if the specified criteria 
confirm unacceptable deviations from established patterns or relationships. Since 
refueling activities (fuel assembly replacement or shuffle, as well as any 
modifications to fuel support orifice size or core plate bypass flow) can affect 
the relationship between core flow, jet pump flow, and recirculation loop flow, 
these relationships may need to be re-established each cycle. Similarly, initial 
entry into extended single loop operation may also require establishment of these 
relationships. During the initial weeks of operation under such conditions, while 
base-lining new "established patterns," engineering judgment of the daily 
surveillance results is used to detect significant abnormalities which could 
indicate a jet pump failure. 

The recirculation pump speed operating characteristics (pump flow and loop 
flow versus pump speed) are determined by the flow resistance from the loop 
suction through the jet pump nozzles. A change in the relationship indicates a 
plug, flow restriction, loss in pump hydraulic performance, leakage, or new flow 
path between the recirculation pump discharge and jet pump nozzle. For this 
criterion, the pump flow and loop flow versus pump speed relationship must be 
verHi ed . 
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3/4.4.1 RECIRCULATION SYSTEM (continued) 

Individual jet pumps in a recirculation loop normally do not have the same 
flow. The unequal flow is due to the drive flow manifold, which does not 
distribute flow equally to all risers. The flow (or jet pump diffuser to lower 
plenum differential pressure) pattern or relationship of one jet pump to the loop 
average is repeatable. An appreciable change in this relationship is an 
indication that increased (or reduced) resistance has occurred in one of the jet 
pumps. This may be indicated by an increase in the relative flow for a jet pump 
that ·has experienced beam cracks. 

The deviations from normal are considered indicative of a potential problem 
in the recirculation drive flow or jet pump system. Normal flow ranges and 
established jet pump flow and differential pressure patterns are established by 
plotting historical data. 

Recirculation pump speed mismatch limits are in compliance with the ECCS 
LOCA analysis design criteria for two recirculation loop operation. The limits 
will ensure an adequate core flow coastdown from either recirculation loop· 

, following a LOCA. In the case where the mismatch limits cannot be maintained 
during two loop operation, continued operation is permitted in a single 
recirculation loop mode. 

In order to prevent undue stress on the vessel nozzles and bottom head 
region, the recirculation loop temperatures shall be within 50°F of each other 
prior to startup of an idle loop. The loop temperature must also be within 
50°F of the.reactor pressure vessel coolant temperature to prevent thermal shock 
to the recirculation pump and recirculation nozzles. Sudden equalization of a 
temperature difference> 145°F between the reactor vessel bottom head coolant 
and the coolant in the upper region of the reactor vessel by increasing core 
flow rate would cause undue stress in the reactor vessel bottom head. 

3/4,4,2 SAFETY/RELIEF VALVES 

The safety valve function of the safety/relief valves operates to prevent 
the reactor coolant system from being pressurized above the Safety Limit of 
1325 psig in accordance with the ASME Code. A total of 12 OPERABLE safety/ 
relief valves is required to limit reactor pressure to within ASME III allow
able values for the worst c.ase upset trarasient. 

Demonstration of the safety/relief valve lift settings will occur only 
during shutdown. The safety/relief valves will be removed and either set 
pressure tested or replaced with spares which have been previously set pres
sure tested and stored in accordance with manufacturers recommendations at the 
fiequency specified in the Surveillance Frequency Control Program. 

LIMERICK - UNIT 2 B 3/4 4-2 Amendment No . .g.g,.J:.J.9.,147, 
Associated with Amendment 157 

• 

• 



• 

• 

REACTOR COOLANT SYSTEM 

3/4, 4. 3 REACTOR COOLANT SYSTEM LEAKAGE 
3/4.4.3,1 LEAKAGE DETECTION SYSTEM$ 
BACKGROUND 
UFSAR Safety Des1gn Basis (Ref. 1), requ1res means for detect1ng and, to the extent 
practical 1dent1fy1ng the location of the source of Reactor Coolant System (RCS) 
PRESSURE ~OUNDARY LEAKAGE. Regulatory Gu1de 1.45, Revision 0, (Ref. 2) describes 
acceptable methods for selecting leakage detection systems. 

Limits on leakage from the reactor coolant pressure boundary (RCPB) are required so 
-that appropr1ate action can be taken before the 1ntegrity of the RCPB-is impaired (Ref. 
2). Leakage detection systems for the RCS are provided to alert the operators when 
leakage rates above normal background levels are detected and also to supp}y 
quantitative measurement of leakage rates. In addition to meeting the OPERABILITY 
requirements1 the monitors are typically set to provide the most sensitive response 
without causing an excessive number of spurious alarms. 

Systems for quantifying the leakage are necessary to provide prompt and quantitative 
information to the operators to permit them to take irrvnediate corrective action. 
Leakage from the RCPB inside the drywell is detected by at least one of four (4) 
independently monitored variables which include drywell sump flow mon1tor1ng equipment 
with the required RCS leakage detection instrumentation (1 .e., the drywell floor drain 
sump flow monitoring system, or, the drywell equipment drain sumg monitoring system 
with the drywell floor drain sump overflowing to the drywell equipment drain sump) 
drywell gaseous radioactivity, drywell unit cooler condensate flow rate and dryweli 
pressure/temperature levels. The primary means of guant1fying leakage in the drywell 
is the drywell sump monitorin$ system for UNIDENTIFIED LEAKAGE and the drywell 
equipment drain tank flow monitoring system for IDENTIFIED LEAKAGE. IDENTIFIED leakage 
is not germane to this Tech Spec and the associated drywell equipment drain tank flow 
monitoring system is not included. -

The drywell floor drain sump flow monitoring system monitors UNIDENTIFIED LEAKAGE 
_c;oJJ_§c;ted in _ ___t_t,e __ floor drai11 sull]p._ UNIDENTJ£.WLJJAKA_GE co~_ists __ of_J_eakaa~ from RCPB ____ _ 
components'insiae the drywell which are not normally subJect to leal<age an otherw-!se 
routed to the drywell equipment drain sump. The ·primary containment floor drain sump 
has transmitters that suQply level indication to the main control room via the plant 
monitoring system. The floor drain sump level transmitters are associated with 
High/Low level switches that open/close the sump tank drain valves automatically. The 
level instrument processing unit calculates an average leak rate (gpm) for a given 
measurement period which resets whenever the sump drain valve closes. The level 
processing unit provides an alarm to the main control room each time the average leak 
rate changes by a predetermined value since the last time the alarm was reset. For the 
drywell floor drain sump flow monitoring system, the setpoint basis is a 1 gpm change 
in UNIDENTIFIED LEAKAGE. -

An alternate to the drywell floor drain sump flow monitoring system for quantifying 
UNIDENTIFIED LEAKAGE is the drywell equipment drain sump monitoring system, if the 
drywell floor drain sump is overflowing to the drywell equipment drain sump. In this 
configuration1 the drywell equipment drain sump collects all leakage into the drywell 
equipment drain sump and the overflow from the drywell floor drain sump. Therefore, if 
the drywell floor drain sump i.s overflowing to the drywell equipment drain sumpt the 
drywell equipment drain sump monitoring system can be used to guantify UNIDENTirIED 
LEAKAGE. In this condition, all leakage measured by the dryweTl equipment drain sump 
monitoring system is assumed.to be UNIDENTIFIED LEAKAGE. The leakage determination 
process, including the transition to and use of the alternate method is described in 
stat1on procedures. The alternate method would only be used when the drywell floor 
dra1n sump flow monitor1ng system is unavailable. 

In addition to the drywell sump monitoring system described above, the discharge of 
each sump is monitored by an independent flow element. The measured flow rate from the 
flow element is integrated and recorded. A main control room alarm is also provided to 
indicate an excessive sump discharge rate measured via the flow element. Th1s system, 
referred to as the "drywell floor drain flow totalizer", is not credited for drywell 
floor drain sump flow monitoring system operability. 
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BACKGROUND {Continued) 
The primary containment atmospheric gaseous radioactivity monitoring system 
continuously monitors the primary containment atmosphere for gaseous radioactivity 
levels. A sudden increase of radioactivity, which may be attributed to RCPB steam or 
reactor water leakage, is annunciated in the main control room. 

Condensate from the eight drywell air coolers is routed to the drywell floor drain sump 
and is monitored by a series of flow transmitters that provide indication and alarms in 
the main control room. The outputs from the flow transmitters are added together by 
surrm1ing units to provide a total continuous condensate drain flow rate. The high flow 
alarm setpoint is based on condensate drain flow rate in excess of 1 gpm over the 
currently identified preset leak rate. The drywell air cooler condensate flow rate 
monitoring system serves ~s an added indicator, but not quantifier, of RCS UNIDENTIFIED 
LEAKAGE (Ref. 4). 

The drywell temperature and pressure mon1toring systems provide an indirect method for 
detecting RCPB leakage. A temperature and/or pressure rise. in the drywell above normal 
levels may be indicative of a reactor coolant or steam leakage (Ref. 5). 

APPLICABLE SAFETY ANALYSES 
A threat of significant compromise to the RCPB exists if the barrier contains a crack 
that is large enough to propagate rapidly. Leakage rate limits are set low enough to 
detect the leakage emitted from a single crack in the RCPB (Refs. 6 and 7). 

A control room alarm allow the operators to evaluate the significance of the indicated 
leakage· and, if necessary, shut down the reactor for further investigation and 
corrective action. The allowed leakage rates are well below the rates predicted for 
critical crack sizes (Ref. 7). Therefore, these actions provide adequate response 
before a significant break in the RCPB can occur. 

RCS leakage detection instrumentation satisfies Criterion 1 of the NRC Policy 
Statement. 

LIMITING CONDITION FDR OPERATION CLCO} 
This LCO requires instruments of diverse monitoring principles to be OPERABLE to 
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in time to 
a.llow actions to place the plant in a safe condition, when RCS leakage indicates 
possible RCPB degradation. 

The LCD requires four instruments to be OPERABLE. 

The required instrumentation to quantify UNIDENTIFIED LEAKAGE from the RCS consists of 
either the drywell floor drain sump flow monitoring system, or, the drywell equipment 
drain sump monitoring system with the drywell floor drain sump overflowing to the 
drywell equipment drain sump. For either system to be considered operable, the flow 
monitoring portion of the system must be operable. The identification of an increase 
in UNIDENTIFIED LEAKAGE will be delayed by the time required for the UNIDENTIFIED 
LEAKAGE to travel to the drywell floor drain sump and it may take longer than one hour 
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and 
magnitude of the leakage. This sensitivity is acceptable for containment sump monitor 
OPERABILITY. · 

The reactor coolant contains radioactivity that, when released to the primary 
containment, can be detected by the 9aseous primary containment atmospheric 
radioactivity monitor. A radioactivity detection system is included for monitoring 
gaseous activities because of its sensitivity and rapid response to RCS leakage, but it 
has recogniied limitations. Reactor coolant radioactivity levels will be low during 

• 

• 

initial reactor startup and for a few weeks thereafter, until activated corrosion • 
products have been formed and fission products appear from fuel element cladding 
contamination or cladding defects. If there are few fuel element cladding defects and 
low levels of activation products, it may not be possible for the gaseous primary 
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LIMITING CONDITION FOR OP~RATION (LCO) (Cont1nued) 
containment atmospher1c radioactivity monitor to detect a 1 gpm increase within 1 hour 
during normal operation. However, the gaseous primary containment atmospheric 
radioactivity monitor is OPERABLE when it is capable of detecting a 1 gpm increas.e in 
UNIDENTIFIED LEAKAGE within 1 hour given an RCS activity equivalent to that assumed in 
the design calculations for the monitors (Reference 9). 

The LCO is satisfied when monitors of diverse measurement means are available. Thus, 
the drywell floor drain sump monitoring system in combination with a gaseous primary 
containment atmospheric radioactivity monitor, a primary containment air cooler• 
condensate flow rate monitoring system, and a primary containment pressure and 
temperature monitoring system provides an acceptable minimum. 

APPLICABI LUY 
In OPERATIONAL CONDITIONS 1, 2, and 3, 1 eakage detecti Qn systems a re required to be 
OPERABLE to support LCO 3.4.3.2. This applicability is consistent with that for LCO 
3.4.3.2. 

ACTIONS 
A. With the primary containment atmosphere gaseous monitoring system inoperable, grab 

samples of the primary containment atmosphere must be taken and analyzed to provide 
periodic leakage information. [Provided a sample is obtained and analyzed once every 
12 hours, the plant may be operated for up to 30 days to allow restoration of the 

• 

radioactivity monitoring system. The plant may continue operation since other forms 
of drywell leakage detection are available.] 

_ -----· _. _.Jhe-12-hour.s--1 nter.v.aLpt.o_vJ.des__ped adj c_J nformatfon_thaLts_adequate_to.-detect _. __ _ 

• 

leakage.· The 30 day Completion Time for Restoration recognizes other forms of 
leakage detection are available. 

·B. With required drywelT sump monitoring system inoperable, no other form of sampling 
can provide the equivalent information to quantify leakage at the required 1 
gpm/hour sensitivity. However, the primary containment atmospheric gaseous 
monitor [and the primary containment air cooler condensate flow rate monitor] will 
provide indication of changes in leakage. 

With required drywell sump monitoring system inoperable, drywell condensate flow 
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED 
LEAKAGE and total leakage being determined every 8 hours (Ref: SR 4.4.3.2.1.b) 
operation may continue for 30 days. To the extent practical, the surveillance 
frequency change associated with the drywell condensate flow rate monitoring system, 
makes up for the loss of the drywell floor drain sump monitoring system which had a 
normal surveillance requirement to monitor leakage every 8 hours. Also note that in 
this instance, the drywell floor drain tank flow totalizer will be used to comply 
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION is 
acceptable, based on operating experience, considering the multiple forms of leakage 
detection that are still available. 

C. With the required primary containment air cooler condensate flow rate monitoring 
system inoperable, SR 4.4.3.1.a must be performed every 8 hours to provide periodic 
information of activity in the primary containment at a more frequent interval than 
the routine frequency of every 12 hours. The 8 hour interval provides periodic 
information that is adequate to detect leakage and recognizes that other forms of 
leakage detection are available. ~he required ACTION_has been clarified to state 
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ACTIONS CContinuedl 

that the additional surveillance requirement is not applicable if the required 
primary containment atmosphere gaseous radioactivity monitoring system is also 
inoperable. Consistent with SR 4.0~3, surveillances are not required to be 
performed on inoperable equipment. In this case, ACTION Statement A. and E. 
requirements apply. 

D. With the primary containment pressure and temperature monitoring system 
inoperable, operation may continue for up to 30 days given the system's indirect 
capability to detect RCS leakage. However, other more limiting Tech Spec 
requirements associated with the primary containment pressure/temperature 
monitoring system will still apply. · 

E. With both the primary containment atmosphere gaseous radioactivity monitor and the 
primary containment air cooler condensate flow rate monitor inoperable, the only 
means of detecting leakage is the drywell floor drain sump monitor and the drywell 
pres~ure/temperature instrumentation. This condition does not provide the required 
diverse means of leakage detection. The required ACTION is to restore either of the 
fnoperable monitors to OPERABLE status within 30 days to regain the intended leakage 
detection diversity. The 30 day Completion Time ensures that the plant will not be 
operated in a degraded configuration for a lengthy time period. While the primary 
containment atmosphere gaseous radioactivity monitor is INOPERABLE, primary 
containment atmospheric grab samples will be taken and analyzed every 12 hours since 
ACTION Statement A. requirements also apply. 

F. With the drywell floor drain sump monitoring system inoperable and the drywell unit 
coolers condensate flow rate monitoring system inoperable, one of the two remaining 
means of detecting leakage is the primary containment atmospheric gaseous radiation 
monitor. The primary containment atmospheric gaseous radiation monitor typically 
cannot detect a 1 gpm leak within one hour when RCS activity is low. Indirect 
methods of monitoring RCS leakage must be implemented. Grab samples of the primary 
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by 
administrative means must be performed every 12 hours to provide alternate periodic 
information. · 

Administrative means of monitoring RCS leakage include monitoring and trending 
parameters that may indicate an increase in RCS leakage. There are diverse · 
alternative mechanisms from which appropriate indicators may be selected based on 
plant conditions. It is not necessary to utilize all of these methods, but a 
method or methods should be selected considering the current plant conditions and 
historical or expected sources of UNIDENTIFIED LEAKAGE. The administrative methods 
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump 
temperature indicator, drywell equipment drain tank hi temperature indicator, and 
drywell equipment drain tank flow indicator. These indications, coupled with the 
atmospheric grab samples, are sufficient to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

In addition to the primary containment atmospheric gaseous radiation monitor and 
indirect methods of monitoring RCS leakage, the primary containment pressure and 
temperature monitoring system is also available to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

• 
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• ACTIONS- (Continued) 

• 

The 12 hour interval is sufffcient to detect increasing RCS leakage. The Required 
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status 
to regain the intended leakage detection diversity. The 7-day Completion Time 

·ensures that the plant will not be operated in a degraded configuration for a 
lengthy time period. 

G. If any required ACTION of Conditions A, B, C, D, E or F cannot be met within the 
associated Completion Time, the plant must be brought to an OPERATIONAL CONDITION 
in which the LCO does not apply. To achieve this status, the plant must be brought 
to at least HOT SHUTDOWN within 12 hours and COLD SHUTDOWN within the next 24 

/. -

hours. The allowed Completion Times are reasonable, based on operati.ng experience, 
to perform the ACTIONS in an orderly manner and without challenging plant systems. 

SURVEILLANCt REQUIREMENTS 

SR 4.4.3.1.a 
This SR is for the perfbrmance 
atmospheric monitoring system. 
is operating properly. 

of a CHANNEL CHECK of the required primary containment 
The check gives reasonable confidence that the channel 

SR 4 • 4 .3 , 1. b 
This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the required RCS leakage 
detection instrumentation. The test ensures that the monitors can perform their 
function in the desired manner. The test also verifies the alarm setpoint and relative 
accuracy of the instrument string. 

SR 4.4.3.1.c 
This SR is for the performance of a CHANNEL CALIBRATION of required leakage detection 
instrumentation channels. The calibration verifies the accuracy of the instrument 
string, including the instruments located inside containment. 

SR 4.4.3.1.d 
This SR provides a routine check of primary containment pressure and temperature for 
indirect evidence of RCS leakage. 

REFERENCES 

1. LGS UFSAR, Section 5.2.5.1. 
2. Regulatory Guide 1.45, Revision 0, "Reactor Coolant Pressure Boundary Leakage 

Detection Systems," May 1973. 
3. LGS UFSAR, Section 5.2.5.2.1.3 
4. LGS UFSAR, Section 5.2.5.2.1.4 
5. LGS UFSAR, Section 5.2.5.2.1.1(2) 
6. GEAP-5620, April 1968. 
7. NUREG-75/067, October 1975. 
8. LGS UFSAR. Section 5.2.5.6. 
9. LGS UFSAR, Section 5.2.5.2.1.5 
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3/4,4,3,2 OPERATIONAL LEAKAGE 

The allowable leakage rates from the reactor coolant system have been based on the 
predicted and experimentally observed behavior'of cracks in pip.es. The normally 
expected background leakage due to equipment design and the detection capability of the 
instrumentation for determining system leakage was also considered. The evidence 
obtained from experiments suggests that for leakage somewhat greater than that 
specified for UNIDENTIFIED LEAKAGE the probability is small that the imperfection or 
crack associated with such leakage would grow rapidly. However, in all cases, if the 
leakage rates exceed the values specified or the leakage is located and known to be 
PRESSURE BOUNDARY LEAKAGE, the reactor will be shutdown to allow further investigation 
and corrective action. The limit of 2 gpm increase in UNIDENTIFIED LEAKAGE over a 24-
hour period and the monitoring of drywell floor drain sump and drywell equipment drain 
tank flow rate at least once every eight (8) hours conforms with NRC staff positions 
specified in NRC Generic Letter 88-01, "NRC Position on IGSCC in BWR Austenitic 
Stainless Steel Piping," as revised by NRC Safety Evaluation dated March 6, 1990. The 
ACTION requirement for the 2 gpm increase in UNIDENTIFIED LEAKAGE limit ensures that' 
such leakage is identified or a plant shutdown is initiated to allow further 
investigation and corrective action. Once identified, reactor operation may continue 
dependent upon the impact on total leakage. 

The function of Reactor Coolant System Pressure Isolation Valves (PIVs) is to 
separate the high pressure Reactor Coolant System from an attached low pressure system. 
The ACTION requirements for pressure isolation,valves are used in conjunction with the 
system specifications for which PIVs are listed in The Technical Requirements Manual 
and with primary containment isolation valve requirements to ensure that plant 
operation is appropriately limited. 

• 

The Surveillance Requirements for the RCS pressure isolation valves provide added ., 
assurfrnce of valve integrity thereby reducing the probability of gross valve failure 
and consequent intersystem LOCA. Leakage from the RCS pressure isolation valves is 
not included in any other allowable operational leakage specified in Section 3.4.3.2. 

3,(4,4,4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM 
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3/4.4.5 SPECIFIC ACTIVITY 
The limitations on the specific activity of the primary coolant ensure 

that the 2-hour thyroid and whole body doses resulting from a main steam line 
failure outside the containment during steady state operation will not exceed 
small fractions of the dose guidelines of 10 CFR Part 100. The values for the 
limits on specific activity represent interim limits based upon a parametric 
evaluation by the NRC of typical site locations. These values are conservative 
in that specific site parameters, such as SITE BOUNDARY location ·and meteoro
logical conditions, were not considered in this evaluation. 

The ACTION statement permitting POWER OPERATION to continue for limited 
time periods with the primary coolant's specific activity greater than 0.2 
microcurie per gram DOSE EQUIVA~ENT 1-131, but less than or equal to 4 micro
curies per gram DOSE EQUIVALENT 1-131, accommodates possible iodine spiking 
phenomenon which may occur following changes in THERMAL POWER. This action is 
modified by a Note that permits the use of the provisions of Specification 
3.0.4.c. This allowance permits entry into the applicable OPERATIONAL CONDITION 
( S) while relying on the ACTION requirements. Operation with speci fie activity 
levels exceeding 0.2 microcurie per gram DOSE EQUIVALENT 1-131 but less than or 
equal to 4 microcuries per gram DOSE EQUIVALENT 1-131 must be restricted since 
these activity levels increase the 2-hour thyroid dose at the SITE BOUNDARY 
following a pos~ulated steam line rupture. 

Closing the main steam line isolation valves prevents the release of 
-ac-t·i vi t~ t-o -the -envi-rons--shoul d-a--steam--1 i-ne---rupture-occur- outs:i de--conta,i-nment--. --- -- ---
The surveillance requirements provide adequate assurance that excessive specific 
activity levels in the reactor coolant will be detected in sufficient time to 
take corrective action~ 

3/4, 4, 6 PRESSURE/TEMPERATURE LIM ITS 

All components in the reactor coolant system are designed to withstand 
the effects of cyclic loads due to system temperature and pressure changes. 
These cyclic loads are introduced by normal load transients, reactor trips, 
and startup and shutdown operations. The various categories of load cycles 
used for design purposes are provided in Section 3.9 of the FSAR. During 
startup and shutdown, the rates of temperature and pressure changes are limited 
so that the maximum specified heatup and cooldown rates are consistent with 
the design assumptions and satisfy the stress limits for cyclic operation. 
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BASES • 

PRESSURE/TEMPERATURE LIMITS (Cont1nued) 

The operat1ng 11m1t curves of F1gure 3.4.6.1-1 are der1ved from the fracture 
toughness requirements of 10 CFR 50 Append1x G and ASME Code Sect1on XI, 
Append1x G. The curves are based on the RTHor and stress intensity factor 
1nformation for the reactor vessel components. Fracture toughness 11m1ts and 
the basis for compliance are more fully d1scussed in FSAR Chapter 5, Para
graph 5.3.1.5, "Fracture Toughness." 

The reactor vessel materials have been tested to determine their 1nitial 
RTlllT. The results of these tests are shown in Table B 3/4.4.6-1. Reactor 
operat1on and resultant fast neutron, E greater than 1 MeV, 1rrad1ation will 
cause an 1 ncrease in the RT IITT• Therefore, an adjusted reference temperature., 
based upon the fluence, n1ckel content and copper content of the material 
1n question, can be predicted using Bases Figure B 3/4.4.6-1 and the recommenda
tions of Regulatory Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor 
Vessel Materials.• The pressure/temperature limit cµrve, Figure 3.4.6.1-1, 
curves A, Band C, includes an assumed shift_1n RTNDT for the cond1t1ons at 
32 EFPY. In add1t1on, an 1ntermed1ate A curve was prev1ously provided for 22 
EFPY. However, the accumulated EFPY for Un1t 2 will exceed 22 EFPY dur1ng Cycle 
13 for Un1t 2. Therefore, the A22 curve ident1f1ed 1n Tech. Spec. Figure 
3.4.6.1-1 (Pressure/Temperature Curves) can no longer be used when performin~ 
the Reactor Vessel Pressure Test for Un1t 2. The A, Band C limit curves are 
pred1cted to be bound1ng for all areas of the RPV unt11 32 EFPY. 

The pressure-temperature lim1t lines shown 1n Figures 3.4.6.1-1, curves C, 
and A, for reactor crit1cal1ty and for inserv1ce leak and hydrostat1c testing have 
been provided to assure compl1ance with the minimum temperature-requirements of 
Appendix G to 10 CFR Part 50 for reactor crit1cal1ty and for inserv1ce leak and 
hydrostat1c testing. 
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3/4,4,Z MAIN STEAM LINE ISOLATION VALVES 

Double isolation valves are provided on each of the main steam lines to 
minimize the potential leakage paths from the containment in case of a line break. 
Only one valve in each line is required to maintain the integrity of the 
containment, however, single failure cons1derat1ons require that two valves be 
OPERABLE. the surve11 lance requirements are based on the operating hi story of 
th1s type valve. The maximum closure time has been selected to contain fission 
products and to ensure the core is not uncovered following line breaks. The 
minimum closure time is consistent with the assumptions in the safety analyses to 
prevent pressure surges. 

3/4,4,8 (DELETED) 

---- ________ __, ____ ------------ -----..----- ..... 

3/4.4,9 RESIDUAL HEAT REMOVAL 

The RHR system is required to remove decay heat and sensible heat in order to 
maintain the temperature of the reactor coolant. RHR shutdown cooling is comprised of 
four (4) subsystems which make two (2) loops. Each loop consists of two (2) motor 
driven pumps, a heat exchanger, and associated piping and valves. Both loops have a 
common suction from the same recirculation loop. Two (2) redundant, manually 
controlled shutdown cooling subsystems of the RHR System can provide the required decay 
heat removal capability. Each pump discharges the reactor coolant, after it has been 
cooled by circulation through the respective heat exchangers, to the reactor via the 
associated recirculation loop or to the reactor via the low pressure coolant injection 
pathway. The RHR heat exchangers transfer heat to the RHR Service Water System. The 
RHR shutdown cooling mode is manually controlled. 

An OPERABLE RHR shutdown cooling subsystem consists of an RHR pump, a heat 
exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path. 
In HOT SHUTDOWN condition, the requirement to maintain OPERABLE two (2) independent RHR 
shutdown cooling subsystems means that each subsystem considered OPERABLE must be 
associated with a different heat exhanger loop. i.e., the "A" RHR heat exchanger with 
the "A" RHR pump or the "C" RHR pump, .9..lli1 the "B" RHR heat exchanger with the "B" RHR 
pump or the "D" RHR pump are two (2) independent RHR shutdown cooli.ng subsystems. Only 
one (1) of the two (2) RHR pumps associated with each RHR heat exchanger loop is 
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3/4,4.9 RESIDUAL HEAT REMOVAL (Continued) 

required to be OPERABLE for that independent subsystem to be OPERABLE. During COLD 
SHUTDOWN and REFUELING conditions, however, the subsystems not only have a common 
s~ction source, but are allowed to have a common heat exchanger and common discharge 
piping. To meet the LCO of two (2) OPERABLE subsystems, both pumps in one (1) loop or 
one (1) pump in each of the two (2) loops must be OPERABLE. Since the piping and heat 
exchangers are passive components, that are assumed not to fail, they are allowed to 
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or local) in the shutdown 
cooling mode for removal of decay heat. Operation (either continuous or intermittent) 
of one (1) subsystem can maintain and reduce the reactor coolant temperature as 
requ~red. Howeveri to ensure ~dequate core flow to allow for accurate average reactor 
coolant temperature monitoring, nearly continuous operation is required. Management of 
gas voids is important to RHR Shutdown Cooling System OPERABILITY. 

Alternate decay heat removal methods are available to operators. These alternate 
methods of decay heat removal can be verified available either by calculation (which 
includes a review of component and system availability to verify that an alternate 
decay heat removal method is available) or by demonstration, and that a method of 
coolant mixing be operational. Decay heat removal capability by ambient losses can be 
consi.dered in evaluating alternate decay heat removal capability. 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems 
and may also prevent water hammer, pump cavitation, and pumping Of non-condensable gas 
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficiently filled with water prior to initially placing the system in 
operation during reactor shutdown. The RHR Shutdown Cooling System is OPERABLE when it 
is sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
whose use is typically preceded by system piping flushes that disturb both the RHR pump 
suction and discharge piping. RHR Shutdown Cooling System is flushed ,and manually 
aligned for service using system operating procedures that ensure the RHR shutdown 
cooling suction and discharge flow paths a-re sufficiently filled with water. In the 
event that RHR Shutdown Cooling is required for emergency service, the system operating 
procedures that align and start the RHR System in shutdown cooling mode include the 
flexibility to eliminate piping flushes while maintaining minimum ·requirements to ensure 
that the suction and discharge flow paths are sufficiently filled with water. The RHR 
Shutdown Cooling System surveillance is met through the performance of the operating 
procedures that initially place the RHR shutdown cooling sub-system in service. 

This surveillance requirement is modified by a Note allowing sufficient time (12 
hours) to align the RHR System for Shutdown Cooling operation after reactor dome 

. pressure is less than the RHR cut-in permissive set point. 
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LIMITING 
BELTLINE 
COMPONENT 
Plate 

Weld 

WELD SEAM I.D. 
QB MAT'L TYPE 
SA-533 Gr. B,CL. 

AB (Field Weld) 

HEAT /SLAB 
OR 

HEAT /LQI 

1 B 3416-1 

640892/ 
J424B27AE 

.tillllS.: * Based on 110% of original power. 

BASES TABLE B 3/4,4,6-1 
REACTOR VESSEL TOUGHNESS* 

STARTING 
CU C&l ~j Ct) BIHDI ( o F) 

.14 '.65 +40 

.09 1.0 -60 

• 
MIN. UPPER 

SHELF 
ABimn **( 0 E) ( LFT -L6S) 881 (OE) 

+48 NA +122 

+58 NA +54 

** These values are given only for the 6enefit of calqulating the end-of-life (EOL/3~ EFPY) RT~r 

HIGHEST STARTING 
' . 

NON-BELTLINE MT' L TYPE OR - HEAT/SLAB OR 
COMPONENT WELD SEAM I,D, HEAT/LOT 
Top Shell Ring SA 533, Gr. B, CL. 1 C9800-2 

Bottom Head Dome 

Bottom Head Torus 

Top Head Torus 

Top Head Flange 

Vessel Flange 

Feedwater Nozzle 

Weld 

LPCI Nozzle*** 

Closure Studs 

II 

II 

II 

SA-508, CL. 2 
II 

II 

Non-Beltline 

SA-508, Cl. 2 

SA-540, Gr. B-24 

C9245-2 

C9362-2 

C9646-2 

123B300 

2L2058 

Q2Q29W 

All 

Q2Q33W 

All 

I 

*** The design of the LPCI nozzles results in their experie~cing an EOL fluence in excess of· 
1017 N/Cm2 which predicts an EOL (32 EFPY) RTH□T of +35°F.: 

LIMERICK - UNIT 2 B 3/4 4-7 

RTNDT (OE) 

-16 

+22 

+28 

· -20 

+10 

+10 

0 

-12 

-4 

Meet requirements of 45 ft-lbs 
and 25 mils Lat. Exp. at +l0°F 
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3/4,5 EMERGENCY CORE CO0LING SYSTEM 

3/4,5,1 ECCS - OPERATING 

The core spray system (CSS). together with the LPCI mode of the RHR system, 
is provided to assure that the core is adequately cooled following a loss-of
coolant accident and provides adequate core cooling capacity for all break 
sizes up to and inc1uding the double-ended reactor recirculation line break, 
and for smaller breaks following depressurization by the ADS. Management of gas 
voids is important to ECCS injection/spray subsystem OPERABILITY. 

The CSS is a primary source of emergency core cooling after the reactor 
vessel is depressurized and a source for flooding of the core in case of 
accidental draining. 

The surveillance requirements provide adequate assurance that the CSS will 
be OPERABLE when required. Although all active components are testable and 
full .flow can be demonstrated by recirculation through a test loop during 
reactor operation, a complete functional test requires reactor shutdown. 

The low pressure coolant injection (LPCI) mode of the RHR system is 
provided to assure that the core is adequately cooled following a loss-of
coolant accident. Four subsystems, each with one pump, provide adequate core 
flooding for all break sizes up to and including the double-ended reactor 
recirculation line break, and for small breaks following depressurization by 
the ADS. 

The surveillance requirements provide adequate assurance that the LPCI 
system will be OPERABLE when required. Although all active components are 
tesiable and f~ll flow can be demonstrated by recirculation through a test 
loop during reactor operation, a complete functional test requires reactor 

--shutdown.----- -- - ----'------ - ------ ------------ - ---- -- - -----

The high pressure coolant injection (HPCI) system is provided to assure 
that the reactor core is adequately cooled. to limit fuel clad temperature in 
the event of a small break in the reactor coolant system and loss of coolant 
which does oot result in rapid depressurization of the reactor vessel. The 
HPCI system permits the reactor to be shut down while maintaining sufficient 
reactor vessel water level inventory until the vessel is depressurized. The 
HCPI system continues to operate until reactor vessel pressure is below the 
pressure at which CSS operation or LPCI mode of the RHR system operation 
maintains core cooling. 

The capacity of the system is seTected to provide the required core cooling. 
The HPCI pump is designed to deliver greater than or equal to 5600 gpm at reactor 
pressures between 1182 and 200 psig and is capable of delivering at 7east 5000 gpm 
between 1182 and 1205 psig. In the system's normal alignment, water from the 
condensate storage tanK is used instead 0f injecting water from the suppression 
pool into the reactor, but no credit is taken in the safety analyses for 
the condensate storage tank water. 

LIMERICK UNIT 2 B 3/4 5-1 Amendment No. -e-±-,.g.g, 
EGR 00 00177, 

Associated with Amendment -1-7&, 190 



EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATING (Continued) 

With the HPCI system inoperable, adequate core cooling is assured by the 
OPERABILITY of the redundant and diversified automatic depressurization system 
and both the CS and LPCI systems. In addition, the reactor core isolation 
cooling (RCIC) system, a system for which no credit is taken in the safety 
analysis, will automatically provide makeup at reactor operating pressures on 
a reactor low water level condition. The HPCI otlt-of-service period of 14 days 
is based on the demonstrated OPERABILITY of redundant and diversified low 
pressure core cooling systems and the RGIC system. The HPCI system, and one LPCI 
subsystem, and/or one CSS subsystem out-of-service period of 8 hou~s ensures that 
sufficient ECCS, comprised of a minimum of one CSS subsystem, three LPCI subsystems, 
and all of the ADS will be available to 1) provide for safe shutdown of the facility, 
and 2) mitigate and control accident conditions within the facility. Alternatively, 
the out-of-service times described above can be determined in accordance with the 
Risk Informed Completion Time Program. A Note prohibits the application of 
Specification 3.0.4.b to an inoperable HPCI subsystem. There is an increased risk 
associated with entering an OPERATIONAL CONDITION or other specified condition in the 
Applicability with an inoperable HPCI subsystem and the provisions of Specification 
3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other specified condition in 
the Applicability with the Limiting Condition for Operation not met after performance of 
a risk assessment addressing inoperable systems and components, should not be applied in 
this circumstance. 

The surveillance requirements provide adequate assurance that the HPCI 
system will be OPERABLE when required. Although all active components are 
testable and full flow can be demonstrated by recirculation through a test loop 
during reactor operation, a complete functional test with reactor vessel 
injection requires reactor shutdown. 

During plant-~tartup, when the HPCI surveillance test is being performed, HPCI is 
required to be tested within 12 hours of changing modes. The intent of this requirement 
is to verify operability pri o_r to reaching any significant power. If HPCI is not 
successfully demonstrated operable within the 12-hour period, the reactor_ steam dome 
pressure must be reduced to less than 200 psig within the-following 72 hours. The intent 
of the action is to hold pressure at a point where sufficient steam is available to test 
the pump; it does not permit power ascension to continue. 

The ECCS injection/spray subsystem flow path piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary-for proper operation of the ECCS injection/spray 
subsystems and may also prevent a water hammer, pump cavitation, and pumping of -
noncondensible gas into the reactor vessel. 

Selection of ECCS injection/spray subsystem locations susceptible to gas 
accumulation is based on a review of system design information, 7ncluding piping and 
instrumentation drawings, isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system walk do~ns to validate the 
system high points and to confirm the location and orientation of important components 
that can become sources of gas or could otherwise cause gas to be trapped or difficult to 
remove during system maintenance or restoration. Susceptible locations depend on plant_ 
and system configuration, such as stand-by versus operating conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is sufficiently filled with 
water. Acceptance criteria are established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the acceptance 
criteria for the susceptible location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. · 

LIMERICK - UNIT 2 B 3/4 5-2 Amendment No. ~/W/.94 -b-t-F-, ~. ±±e, 
~.-±-4-7-, 

Associated with Amendment No. 17B,190,~. 
AR 4349641 

• 

• 

• 



• 
EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATING (Continued) 

ECCS injection/spray subsystem locations susceptible to gas accumulation are 
monitored and, if gas is found, the gas volume is compared to the acceptance criteria 
for the location. Susceptible locations in the same system flow path which are subject 
to the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. Monitoring may not be practical for locations that are 
inaccessible due to radiological or environmental conditions, the plant configuration, 
or personnel safety. For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the susceptible location. 
Monitoring is not required for susceptible ,~cations where the maximum potential 
accumulated gas void volume has been evaluated and determined to not challenge system 
OPERABILITY. The accuracy of the method used for monitoring the susceptible locations 
and trending of the results should be sufficient to assure system OPERABILITY during the 
Survei 11 a.nee interval . 

Surveillance 4.5.1.a.1.b is modified by a Note which exempts system vent flow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent flow 
path who is in continuous communication with the.operators in the control room. This 
individual will have a method to rapidly close the system vent flow path if directed. 

~pon failure of the HPCI system to function properly after a small break 
loss-of-coolant accident, the automatic 9epressurization system CADS) automa~ 
tically causes selected safety/relief valves to open, depressurizing the reactor 

• 

so that fl ow from the low pressure core cooling systems can enter the core in 
time to limit fuel cladding temperature to less than 2200°F. ADS is conserva-

-- tj ve.l y_.r_eq_u_i_r_e...d to _b_e.JU:E.MB..L._E _whenev_eJ' _ _r.e_a_cto_r __ v.esseJ __ p_r_e_ss ure_exc.eeds_lQ_O __ p_sJ g_. ____ _ 

• 

This pressure is substantially below that for which the low pressure core cool-
ing systems can provide adequate core cooling for events requiring ADS. 

ADS automatically controls.five selected safety-relief valves. The safety 
analysis assumes all five are operable. The allowed out-of-service time for one 
valve for up to fourteen days is determined in a similar manner to other ECCS 
subsystem out-of-service time allowances. Alternatively, the allowed out-of
service,time can be determined in accordance with the Risk Informed Completion 
Time Program. 

-Verification that ADS accumulator gas supply header pressure is ~90 
psig ensures adequate gas pressure for reliable ADS operation. The accumulator 
on each ADS valve provides pneumatic pressure for valve actuation. The design 
pneumatic supply press~re requirements for th~ accumulator are such that, 
following a failure of the pneumatic supply to the accumulator at least two 
valve actuations can occur w{th the drywell at 70% of design pressure. The 
ECCS safety analysis assumes only one actuation to achieve the 
depressurization required for operation of the low pressure ECCS.. This minimum 
required pressure of ~O psig is provided by the PdG supply . 
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EMERGENCY CORE COOLING SYSTEM 

3/4.5.2 - REACTOR PRESSURE VESSEL <RPVl WATER INVENTORY CONTROL CWICl 

Backg~ound: _ 

·' : The RPV contains penetrat1ons below the top of the act1ve fu_el (TAF) that-have· 
the· potent1al to drain- the .reactor coolant 1nventory to· below the TAF. If.the water 

· level ishould drop below the TAF, the ~b111ty_to remove dec~y heat 1s reduced, which 
· could 1 ead to. elevated. cladding temperatures. and cl ad perforation. Safety L 1mit 

2. 1. 4 requfres the RPV water 1 evel to be above the top of the active irradiated fuel 
at all ~1mes to prevent such elevated cladding temperatures. 

Applicable Safety Analysis: 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is 
not jequired to mit1gate any events or accidents evaluated in the safety analyses. 
RPV water -1 nventory control· 1 s required 1 n OPERATIONAL CONDITIONS 4 and 5 to protect 
Safety-Limit 2.1.4 and the fuel cladding barrier to prevent the release of 
radioactive mater1al to the environment should _an unexpected draining event·occur. 

': _' ·A.·double-;nd,~d ~Uillo~ine break.of the Reactor Cooiant System (RCS)' is•nof' 
posfulated in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, 

!. 

__ redu.ced piping stresses, and ducti 1 e piping systems. Instead, an event is 
cons1dered 1n which single operator error or in1tiat1ng event allows draining of the 
RPV water inventory through a single penetrat1pn flow path with the highest flow 
rat~. or the sum of the drain rates through multiple penetration flow paths 
susceptible to a common mode fa1lure, e.g., seismic event (except when risK is· 
assessed and managed in accordance with·LCO 3.0.8), loss of normal power, or single 
h·uman error.· tt is assumed, based on engineering judgement,• that while in - · 
OPERATIONAL CONDITIONS 4· and 5, one 1 o·w pressure ECCS. i nject1 on/spray subsystem can· _ 
mainta1n adequate reactor vessel water level. 

. . 

As d1~cussed in References 1, 2, 3~ 4, and 5, operating experience has shown 
RPV water inventory to be s1gnif1cant to public health and safety. Therefore, RPV · 
Water In~entory Control sat1sfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

Lim1t1ng Condition for Operat1on: 

The RPV-water level must be controlled in OPERATIONAL CONDITIONS 4 and 5 to 
ensure that 1f an unexpected dra1ning event should occur, th.e reactor coolant water 
level remains above the top of the active irradiated fuel as required by Safety 
Limit 2.1.4. . 

The Limiting Condition for Operation (LCO) requires the DRAIN TIME of RPV 
water inventory to the ~AF to be~ 36 hours. A DRAIN TIME of 36 hours is considered 
reasonable to identify and i n1 ti ate_ act1 on to m1t1 gate unexpected dra1 n1 ng of 
reactor coolant. An event that could cause loss of RPV water inventory and result 
in the RPV water level reach1ng the TAF in greater than 36 hours does not represent 
a significant challenge to Safety Limit 2.1.4 and can be managed as part of normal 
plant operation. 

One low pressure ECCS injection/spray subsystem is requ1red to be OPERABLE and 
capable of being manually started ta provide defense~1n-depth should an unexpected 
draining event occur. A low pressure ECCS injection/spray subsystem consists of 
e1ther one Core Spray System (CSS) subsystem or one Low Pressure Coolant Inject1on 
CLPCI) subsystem. Each CSS subsystem consists of two motor dr1ven pumps, pip1ng, 
and valves to transfer water from the suppression pool or condensate storage tank 
(CST) to the RPV. Each LPCI subsystem consists of one motor driven pump, piping, 
and valves to transfer water from the suppression pool to the RPV. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 

The LCO is modified by a note which allows a required LPCI subsystem to be 
considered OPERABLE during alignment and operation for de.cay heat removal if capable 
of being manually realigned (remote or local) to the LPCI mode and is not otherwise 
inoperable. Alignment and operation for decay heat removal includes when the 
required RHR pump is not operating or when the system is realigned from or to the 
RHR shutdown cooling mode. This allowance is necessary since the RHR System may be 
required to operate in the shutdown cooling mode to remove decay heat and sensible 
heat from the reactor. Because of the restrictions on DRAIN TIME, sufficient time 
will be available following an unexpected draining event to manually align and 
initiate LPCI subsystem op~ration to maintain RPV water inventory prior to the RPV 
water level reaching the TAF. 

Applicability: 

RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5. 
Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR 
PRESSURE VESSEL ( RPV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3. 5. 2, 
REACTOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC). RPV water inventory 
control is required to protect Safety Limit 2.1.4 which is applicable whenever 
irradiated fuel is in the reactor vessel. · 

Actions: 

Action a. - If none of the required low pressure ECCS injection/spray 

• 

subsystems are OPERABLE, one subsystem must be restored to OPERABLE status within 4 
hours. In this condition, the LCO controls on DRAIN TIME minimize the possibility 
that an unexi:?_ected _g r_ajJJ_ i ng__g_ye_n_t_c_ou_l_.o __ neces_s_i _ _t_ate _the _us_e -O-f--the- !;;CCS-- --- --- --

-- Tnj ecti on/spray subsystem; however, the defense-in-depth provj ded by the ECCS 

• 

injection/spray subsystem is lost. The 4-hour allowed outage time for restoring the 
required low pressure ECCS injection/spray subsystem to OPERABLE status is based on 
engineering judgment that considers the LCO controls on DRAIN TIME and the low 
probability of an unexpected draining event that would result in loss of RPV water 
inventory. 

If the inoperable ECCS injection/spray subsystem is not restored to OPERABLE 
status within 4 hours, action must be initiated immediately to establish a method of 
water injection capable of operating without offsite electrical power. The method of 
water injection includes the necessary instrumentation and controls, water sources, 
and pumps and valves needed to add water to the RPV or refueling cavity should an 
unexpected draining event occur. The method of water injection may be manually 
initiated and may consi~t of cine or more systems or subsystems, and must be able to 
access water inventory capable of maintaining the RPV water level above the TAF for 
~ 36 hours. If recirculation of injected water would- occur, it may be credited in 
determining the necessary water volume. 

Action b. - Deleted 

Action c .. - With the DRAIN TIME less than 36 hours but greater than or equal to 
8 hours, compensatory measures should be taken to ensure the ability to implement 
mitigating actions should an unexpected draining event occur. Should a draining 
event lower the reactor coolant level to bel~w the TAF, there is potential for damage 
to the reactor fuel cladding and release of radioactive material. Additional actions 
are taken to ensure that radioactive material will be contained, diluted, and 
processed prior to being released to the environment. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 

The secondary containment provides a controlled volume in which fission 
products can be contained, diluted, and processed prior to release to the 
environment. Verification of the capability to establish SECONDARY CONTAINMENT 
INTEGRITY in less than the DRAIN TIME is required. The required verification 
confirms actions to establish SECONDARY CONTAINMENT INTEGRITY are preplanned and 
necessary materials are available. SECONDARY CONTAINMENT INTEGRITY is considered 
established when one Standby Gas Treatment (SGT) subsystem is capable of maintaining 
a negative pressure in the secondary containment with respect to the environment. 
Verification that SECONDARY CONTAINMENT INTEGRITY can be established must be 
performed within 4 hours. The required verification is an administrative activity 
and does not require manipulation or testing Qf equipment. 

Secondary containment penetration flow paths form a part of SECONDARY 
CONTAINMENT INTEGRITY. Verification of the capability to isolate each secondary 
containment penetration flow path in less than the DRAIN TIME is required. The 
required verification confirms actions to isolate secondary containment penetration 
flow p·aths are preplanned and necessary materials are available. Power operated 
valves are not required to receive automatic isolation signals if they can be closed 
manually within the required time. Verification that secondary containment 
penetration flow paths can be isolated must be performed within 4 hours. The 
required verification is an administrative activity and does not require 
manipulation or testing of equipment. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pressure with respect to the environment and filter gaseous releases. 
Verification of the capability to place one SGT subsystem in operation in less than 
the DRAIN TIME is required. The required verification confirms actions to place a 
SGT subsystem in operation are preplanned and necessary materials are available. 
Verification that a SGT subsystem can be placed in operation must be performed 
within 4 hours. The required verification is an administrative activity and does 
not require manipulation or testing of equipment. 

Action d. - With the DRAIN TIME less than 8 hours, mitigating actions are 
implemented in case an unexpected draining event should occur. Note that if the 
DRAIN TIME is less than 1 hour, the required Action e. to restore DRAIN TIME to 36 
hours or greater is also applicable. 

Immediate action to establish an additional method of water injection 
augmenting the ECCS injection/spray subsystem required by the LCO is required. The 
additional method of water injection includes the necessary instrumentation and 
controls, water sources, and pumps and valves needed to add water to the RPV or 
refueling cavity should an unexpected draining event occur. The note states that 
either the ECCS injection/spray subsystem or the additional method of water injection 
must be capable of operating without offsite electrical power. The additional method 
of water injection may be manually initiated and may consist of one or more systems 
or subsystems. The additional method of water injection must be able to access water 
inventory capable of being injected to maintain the RPV water level above the TAF for 
~ 36 hours. The additional method of water injection and the ECCS injection/spray 
subsystem may share all or part of the same water sources. If recirculation of 
injected Wgter would occur, it may be credited in determining the required water 
volume. 

Should a draining event lower the reactor coolant level to below the TAF, there 
is potential for damage to the reactor fuel cladding and release of radioactive 
material. Additional actions are taken to ensure that radioactive material will be 
contained, diluted, and processed prior to being released to the environment. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 
The secondary containment provides a control volume into which fission products 

can be contained, diluted, and processed prior to release to the environment. 
Actions to immediately establish SECONDARY CONTAINMENT INTEGRITY are required. With 
SECONDARY CONTAINMENT INTEGRITY established, one SGT subsystem is capable of 
maintaining a negative pressure in the secondary containment with respect to the 
environment . 

The secondary containment penetrations form a part of SECONDARY CONTAINMENT 
INTEGRITY. Action~ to immediately verify that each secondary containment penetration 
flow path is isolated or to verify that it can be manually isolated from the control 
room are required. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pressure with respect to the environment and filter gaseous releases. 
Actions to immediately verify that at least one SGT subsystenr is capable of being 
placed in operation are required. The required verification is an administrative 
activity and does not require manipulation or testing of equipment. 

Action e. - If the ACTIONs and associated allowed outage times are not met 
or if the DRAIN TIME is less than 1 hour, actions must be initiated immediately to 
restore the DRAIN TIME to~ 36 hours. In this condition, there may be 
insufficient time to respond to an unexpected draining event to prevent the RPV 
water inventory from reaching the TAF. Note that ACTIONs are also applicable when 
DRAIN TIME is less than 1 hour. 
Surveillance Requirements: 

• 

Surveillance Requirement (SR) 4.5.2.1 verifies that the DRAIN TIME of RPV 
water inventory to the TAF is~ 36 hours. The period of 36 ho~rs is considered 
reasonable to identify and initiate action to mitigate draining of reactor coolant. 

- ---- -- -1::os-s- o-f----RP-V wate-r-i-nvent-ory- th-at-wou-1 d ~resu1t--i-n--the~Rpv- Waterl even- r-eachTngtne -- -
TAF in greater than 36 hours does not represent. a significant challenge to Safety 

• 

Limit 2.1.4 and can be managed as part of normal plant operation. 

The d e f i n i ti on of D RA I N TI ME s ta t e s t h at re a l i st i c c r o s s -s e ct i o n a 1 a re a s a n d 
drain rates are used in the calculation. A realistic drain rate may be determined 
using a single, step-wise, or integrated calculation considering the changing RPV 
water level during a draining event. For a control rod RPV penetration flow path 
with the control rod drive mechanism removed and not replaced with a blank flange, 
the realistic cross-sectional area is based on the control rod blade seated in the 
control rod guide tube. If the control rod blade will be raised from the 
penetration to adjust or verify seating of the b1ade, the exposed cross-sectional 
area of the RPV penetration flow path is used. 

The definition of DRAIN TIME excludes from the calculation those penetration 
flow paths connected to an intact closed system, or isolated by manual or automatic 
valves that are locked, sealed, or otherwise secured in the closed position, blank 
flanges, or other devices that prevent flow of reactor coolant through the 
penetration flow paths. A blank flange or other bolted device must be connected 
with a sufficient number of bolts to prevent draining in the event of an Operating 
Basis Earthquake. Normal or expected leakage from closed systems or past isolation 
devices is permitted. Determination that a system is intact and closed or isolated 
must consider the status of branch lines and ongoing plant maintenance and testing 
activities. 

The Residual Heat Removal (RHR) Shutdown Cooling System is only considered an 
intact closed sy~tem when misalignment issues (Reference 6) have been precluded by 
functional valve interlocks or by isolation devices, such that redirection of RPV 
water out of an RHR subsystem is precluded. Further, the RHR Shutdown Cooling 
System is only considered an intact closed system if its controls have not been 
transferred to Remote Shutdown, which disables the interlocks and isolation signals. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWICl (Continued) 

The exclusion of penetration flow paths from the determination of DRAIN TIME 
must consider the potential effects of a single operator error or initiating event 
on items supporting maintenance and testing (rigging, scaffolding, temporary 
shielding, piping plugs, snubber removal, freeze seals, etc.). If failure of such 
items could result and would cause a draining event from a closed system or 
between the RPV and the isolation device, the penetration flow path may·not be 
excluded from the DRAIN TIME calculation. 

TS 4.0.1 requires SRs to be met between performances. Therefore, any changes 
in plant conditions that would change the DRAIN TIME requires that a new DRAIN TIME 
be determined. 

SRs 4.5.2.2 and 4.5.2.3 - The minimum water level of 16 feet required for the 
suppression pool is periodically verified to ensure that the suppression pool will 
provide adequate net positive suction head (NPSH) for the CSS subsystem or LPtI 
subsystem pumps, recirculation volume, and vortex prevention. W1th the suppression 
pool water level less than the required limit, the required ECCS injection/spray 
subsystem is inoperable unless aligned to an OPERABLE CST. 

The required CSS subsystem is OPERABLE if it can take suction from the CST, 
and the CST water level is sufficient to provide the required NPSH for the CSS 
pumps. Therefore, a verification that either the suppression pool water level is 
greater than or equal to 16 feet O inches or that a CSS subsystem is aligned to take 
suction from the CST and the CST contains greater than or equal to 135,000 available 
gallons of water, equivalent to a level of 29 feet O inches, ensures that the CSS · 
subsystem can supply the required makeup water to the RPV. 

SR 4.5.2.4 - The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge lines of the required ECCS 
injection/spray subsystems full of water ensures that the ECCS subsystem will 
perform properly. This may also prevent a water hammer following an ECCS initiation 
signal. One acceptable method of ensuring that the lines are full is to vent at the 
high points. 

SR 4.5.2.5 - Verifying the correct alignment for manual, power operated, and 
automatic valves in the required ECCS subsystem flow paths provides assurance that 
the proper flow path will be available for ECCS operation. This SR does not apply 
to valves that are locked, sealed, or otherwise secured in position, since these 
valves were verified to be in the correct position prior to locking, sealing, or 
securing. A valve that receives an initiation signal is allowed to be in a 
nonaccident position provided the valve will automatically reposition in the proper 
stroke time. This SR does not require any testing or valve manipulation; rather, it 
involves verification that those valves capable of potentially being mispositioned 
are in the correct positjon. This SR does not apply to valves that cannot be 
inadvertently misaligned, such as check valves. 

SR 4.5.2.6 - Verifying that the required ECCS injection/spray subsystem can be 
manually started and operate for at least 10 minutes demonstrates that the subsystem 
is available to mitigate a draining event. Testing the ECCS injection/spray 
subsystem through the recirculation full flow test line is necessary to avoid 
overfilling the refueling cavity. The minimum operating time of 10 minutes was 
based on engineering judgement. 

SR 4.5.2.7 - Verifying that each valve credited for automatically iso1ating 
a penetration flow path actuates to the isolation position on an actual or 
simulated RPV water level isolation signal is required to prevent RPV water 
inventory from dropping below the TA~ should an unexpected draining event occur. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC2 (Continued) 

SR 4.5.2.8 - The required ECCS subsystem is required to actuate on a manual 
initiation signal. This surveillance verifies that a manual initiation signal will 
cause the required CSS subsystem or LPCI subsystem to start and operate as designed, 
including pump startup and actuation of all automatic valves to their required 
positions. This SR is modified by a note that excludes vessel injection/spray during 
the surveillance. Since all active components are testable and full flow can be 
demonstrated by recirculation through the test line, coolant injection into the RPV 
is not required during the surveillance. 

The Surveillance Frequencies in the above SRs are controlled under the 
Surveillance Frequency Controlled Program. 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory 
in Boiling Water Reactors During Shutdown and Startup," Nov~mber 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of 
Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel· Water 
Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water Level 
Instrumentation in BWRs," May 1993. 
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Dra i ndown at Millstone l," July 1994. 

6. General Electric Service Information Letter No. 388, "RHR Valve Misalignment 
During Shutdown Cooling Operation for BWR 3/4/5/6," February 1983. 
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EMERGENCY CORE COOLING SYSTEM 

3/4.5.3 SUPPRESSION CHAMBER 

The suppression chamber is required to be OPERABLE as part of the ECCS to 
ensure that a sufficient supply of water is available to the HPCI, CS and 
LPCI systems in the event of a .LOCA. This limit on suppression chamber minimum 
water volume ensures that sufficient water is ava1lable to permit recirculation 
cooling flow to the core. The OPERABILITY of the suppression chamber in 
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1. 

LIMERICK - UNIT 2 B 3/4 5-4 Amendment No. -±-±e-, 
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3/4.6 CONTAINMENT SYSTEMS 

3/4.6,1 PRIMARY CONTAINMENT 

3/4.6.1.1 PRIMARY CONTAINMENT INTEGRITY 

PRIMARY CONTAINMENT INTEGRITY ensures that the release of radioactive mate
rials from the containment atmosphere will be restricted to those leakage paths 
and associated leak rates assumed in the safety analyses. This restriction, 
in conjunction with the leakage rate limitation, will limit the SITE BOUNDARY 
radiation doses to within the limits of 10 CFR Part 100 during accident conditions. 

3/4.6.1.2 PRIMARY CONTAINMENT LEAKAGE 

The limitations on primary containment leakage rates ensure that the total 
containment leakage volume will not exceed the value calculated in the safety 
analyses at the design basis LOCA maximu~ peak containment pressure of 44 psig, Pa. As 
an added conservatism, the measured overall integrated leakage rate (Type A Test) is 
further limited to less than or equal to 0.75 La during performance of the periodic 
tests to account for possible degradation of the containment leakage barriers between 
leakage tests. 

Operating experience with the main steam line isolation valves has 
indicated that degradation has occasionally occurred in the leak tightness 'of 
the valves; therefore the special requirement for testing these valves. 

Tne surveillance testing for measuring leakage rates is consistent with· 
the Primary Containment Leakage Rate Testing Program. 

Limerick has an approved license amendment to implement 10 CFR 50.69, "Risk
Informed Categorization and Treatment of Structures, Systems and Components for 
Nuclear Power Reactors", and may voluntarily comply with the treatment requirements 

-of 10 C-fR -50.-69 as-an--alternative to compli-ance -wHh-the Type B--and -fype C leak-age -
testing requirements of 10 CFR 50, Appendix J for Risk-Informed Safety Classification 
(RISC) RISC-3 or RISC-4 penetrations and valves meeting the following criteria: 

A., Containment penetrations 'that are either 1-inch nominal size or less, or 
continuously pressurized. 

B. Containment isolation valves that meet one or more of the following criteria. 
1. The valve is required to be open under accident conditions to prevent or 

mitigate core damage events; 
2. The valve is normally closed and in a physically closed, water-filled system; 
3. -The valve is in a physically closed system whose piping pressure rating 

exceeds the containment design pressure rating and is not connected to the 
reactor coolant pressure boundary; or 

4. The ·valve is 1-inch nominal size or less. 

RISC-3 penetrations and valves that meet the criteria above may be removed from 
the scope-of the Primary Containment Leakage Rate Testing Program, as implemented by 
Technical Specifications 3.6.1, 4.6.1 and 6.8.4.g. Alterriative Treatment will be 
implemented in accordanc_e with the requirements of 10 CFR 50.69(dL 
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3/4,6 CONTA1NMENT SYSTEMS 

3/4.6,1,3 PRIMARY CONTAINMENT AIR LOCK 

The limitations on closure and leak rate for the primary containment air 
lock are required to meet the restrictions on PRIMARY CONTAINMENT INTEGRITY 
and the Primary Containment Leakage Rate Testing Program. Only one closed door in 
the air lock is required to maintain the integrity of the containment. 

3/4.6,1.4 MSIY LEAKAGE ALTERNATE DRAIN PATHWAY 

Calculated doses resulting from the maximum leakage allowances for the 
main steamline isolation valves in the postulated LOCA situations will not 
exceed the criteria of 10 CFR Part 100 guidelines, provided the main steam line 
system from the isolation valves up to and including the turbine condenser remains 
intact. Operating experience has indicated that degradation has occasionally 
occurred in the leak tightness of the MSIVs such that the specified leakage 
requirements have not always been continuously maintained. The requirement for 
the MSIV Leakage Alternate qrain Pathway serves to reduce the offsite dose. 
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CONTAINMENT SYSTEMS 

• 3/4.6.1.5 PRIMARY CONTAINMENT STRUCTURAL INTEGRITY 

•• 

This limitation ensures that the structural integrity of the containment 
will be mai-ntai ned tomparabl e to the original design standards for the life of 
the unit. Structural integrity is required to ensure that the containment will 
withstand the maximum calculated pressure in the event of a LOCA. A visual 
inspection in accordance with the Primary Containment Leakage Rate Testing 
Program is sufficient to demonstrate this capability. 

3/4.6.1.6 DRYWELL AND SUPPRESSION CHAMBER INTERNAL PRESSURE 

The limitations on drywell and suppression chamber internal pressure .ensure 
that the calculated containment peak pressure does not exceed the design 
pressure of 55 psig during LOCA conditions or that the external pressure differ
ential does not exceed the design maximum external pressure differential of 
5.0 psid. The limit of - 1.0 to+ 2.0 psig for initial containment pressure 
will limit the total pressure to 5 44 psig which is less than the design 
pressure and is consistent with the safety analysis. 

3/4. 6 .1. 7 DRYWELL AVERAGE AIR TEMPERATURE 

The limitation on drywell average air temperature ensures that the con
tainment peak air temperature does not exceed the design temperature of 340°F 
during steam line break conditions and is consistent with the safety analysis . 

3/4.6.1.B DRYWELL AND SUPPRESSION CHAMBER PURGE SYSTEM 

The drywell and suppression chamber purge supply and exhaust isolation 
Val V-es -are re_qu_i re□- to- tie cl os-ed- -dliri ng -pl an~ oferati oif e-xce-p-Cifs--requlYed-for --
i nerti ng, deinerting, pressure control, ALARA or air quality considerations for 
personnel entry, .or Surveillances that require the valves to be open. Limiting 
the use of the drywell and suppression chamber purge system to specific criteria 
is imposed to protect the integrity of the SGTS filters. Analysis indicates 
that should a LOCA occur while this pathway is being utilized, the associated 
pressure surge through the (18 or 24") purge lines will adversely affect the 
integrity of SGTS. This condition is not imposed on the 1 and 2 inch valves used 
for pressure control since a surge through these lines does not threaten the 
operability of SGTS. 

Surveillance requirement 4.6.1.8 ensures that the primary containment purge 
valves are closed as required or, if open, open for an allowable reason.' If 
a purge valve is open in violation of this SR, the valve is considered inoperable. 
The SR is modified by a Note stating that primary containment purge valves 
are only required to be closed in• OPERATIONAL CONDITIONS 1, 2 and 3. The SR 
is also modified by a Note stating that the SR is not required to be met when 
the purge valves are open for the stated reasons. The Note states that these 
valves may be opened for inerting, deinerting, pressure control, ALARA or air 
quality considerations for personnel entry, or Surveillances that require the 
valves to be open. The 18 or 24 inch purge valves are capable of closing in 
the environment following a LOCA. Therefore, these valves are allowed to be 
open for limited periods of time. 

LIMERICK - UNIT 2 B 3/4 6-2 Amendment.No. M,-7-7-,fil,~, 147 



• 

THIS PAGE INTENrIONALLY LEFT BLANK 

• 

• 



• 

• 

• 

CONTAINMENT SY~TEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS 

The specifications of this section ensure that the primary containment 
pressure will not exceed the design pressure ~f 55 psig during primary system 
blowdown from full operating pressure. Management of gas voids is important to 
Suppression Pool Cooling/Spray Subsystem OPERABILITY. 

The suppr'essi on chamber water provides the heat si n'k for the reactor cool ant 
system energy release following a postulated rupture of the system. The 
suppression chamber water volume must absorb the associated decay and structural 
sensible heat released during reactor coolant system blowdown from rated conditions. 
Since all of the gases in the drywell are purged into the suppression chamber air 
space during a loss-of-coolant ascident, the pressure of the suppression chamber 
air space must not exceed 55 psig. The design volume of the suppression chamber, 
water and air, was obtained by considering that the total volume of reactor 
coolant is discharged to the suppression chamber and that the d~ywell vofume is 
purged to the suppression chamber. 

Using the minimum or maximum water volumes given in this specification, 
suppression pool pressure during the design basis accident is below the design 
pressure. Maximum water volume of 134,600 ft 3 results in a downcomer submergeDce 
of 12'3" and the minimum volume of 122,120 ft 3 results in a submergence approximately 
2'3'' less. The majority of the Bodega tests were run with a submerged length of 4 
feet and with complete condensation. Thus, with respect to the downcomer submergence, 
this specification is adequate. The maxi mum temperature at the end 'of the 
b1owdown tested during the Humboldt Bay and Bodega Bay tests was 170°F and this 
is conservatively taken to be the limit for complete condensation of the reactor 

_ ~ol_anJ, altho[!gh condensation would occur for _temperature __ above 170°F. ___ ___ _ _______ _ 

Should it be necessary to make the suppression chamber inoperable, this shall 
only be done as specified in Specification 3.5.3. 

Under full power operating conditions, blowdown through safety/relief valv~s 
assuming an initial suppression chamber water temperature of 95°F results in a 
bulk water temperature •Of approximately 140°F immediately following blowdown 
which is below the 190°F bulk temperature limit used for complete condensation 
via T-quencher devices. At this temperature and atmospheric pressure, the 
available NPSH exceeds that required by both the RHR and core spray pumps, thus 
there is no dependency on containment overpressure during the accident injection 
phase. If both RHR loops are used for containment cooling, there is no dependency 
on containment overpressure for post-LOCA operations . 
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CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS (Continued) 

RHR Suppression Pool Cooling/Spray subsystem piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing 
gas intrusion and accumulation is necessary for proper operation of the RHR 
suppression pool subsystems and may also prevent water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cooling/Spray subsystem locations 
susceptible to gas accumulation is based on a review of system design information, 
including piping and instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is supplemented by system 
walk downs to validate the system high points and to confirm the location and 
orientation of important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove during system maintenance 
or restoration. Susceptible locations depend on plant and system configuration, 
such as stand-by versus operating conditions. 

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are established for the volume 
of accumulated gas at susceptible locations. If accumulated gas is discovered that 
exceeds the acceptance criteria for the susceptible location (or the volume of 
accumulated gas at one or more susceptible locations exceeds an acceptance criteria 
for gas volume at the suction or discharge of a pump), the Surveillance is not met. 
Accumulated gas should be eliminated or brought within the acceptance criteria 
limits. 

RHR Suppression Pool Cooling/Spray subsystem locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is compared to the 
acceptance criteria for the location. Susceptible locations in the same system 
flow path which are subject to the same gas intrusion mechanisms may be verified by 
monitoring a representative subset of susceptible locations. Monitoring may not be 
practical for locations that are inaccessible due to radiological· or environmental 
conditions, the plant configuration, or personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote monitoring) may be used to 
monitor the susceptible location. Monitoring is not required for susceptible 
locations where the maximum potential accumulated gas void volume has been 
evaluated and determined to not challenge system OPERABILITY. The accuracy of the 
method used for monitoring the susceptible locations and trending of the results 
should be sufficient to assure system OPERABILITY during the Surveillance interval. 

One of the surveillance requirements for the suppression pool cooling (SPC) 
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate 
3 10,000 gpm while operating in the SPC mode with flow through the heat 
exchang~r and its associated closed bypass valve, ensuring that pump performance 
has not degraded during the cycle and that the flow path is operable. This test 
confirms one point on the pump design curve and is indicative of overall 
performance. Such inservice inspections confirm component operability, trend 
performance and detect incipient failures by indicating abnormal performance. The 
RHR heat exchanger bypass valve is used for adjusting flow through the heat 
exchanger, and is not designed to be a tight shut-off valve. With the bypass 
valve closed, a portion of the total flow still travels through the bypass, which 
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CONTAINMENT SYSTEMS -~===->==-===--=-==~~~~~ 
3/4.6.2 DEPRESSURIZATION SYSTEMS (Continued) 

can affect overall heat transfer. However, no heat transfer performance 
requirement of the heat exchanger is intended by the curre~t Technical 
Specification surveillance requirement. This is confirmed by the lack of any flow 
requirement for the RHRSW system in Technical Specifications Section 3/4.7.1. 
Verifying an RHR flowrate through the heat exchanger does not demonstrate heat 
removal capability in the absence of a requirement for RHRSW fl ow. LGS does 
perform heat transfer testing of the RHR heat exchangers as part of its response 
to Generic Letter 89-13, which verified the commitment to meet the requirements of 
GDC 46. 

Experimental data indicate that excessive steam condensing loads can be 
avoided if the peak local temperature of the suppression pool is maintained below 
200°F during any period of relief valve operation for T-quencher devices. 
Specifications have been placed on the envelope of reactor operating conditions so 
that the reactor can be depressurized in a timely manner to avoid the regime of 
potentially high suppression chamber loadtngs. 

Because of the large volume and thermal capacity of the suppression pool, 
the volume and temperature normally changes very slowly and monitoring these 
parameters daily is sufficient to establish any temperature trends. By requiring 
the suppression pool temperature to be frequently recorded during periods of 

• 

significant heat addition, the temperature trends will be closely followed so 
that appropriate action can be taken. 

__________ Jn acidHion to _the_limUs_on _temperature_of_the__supp.cessi-on _ _cbamber--po0-l-
water, operating procedures define the action to be taken in the event a safety-

• 

relief valve inadvertently opens or sticks open. As a minimum this action shall 
include: (1) use of all available means to close the valve, (2) initiate suppres
sion pool water cooling, (3) initiate reactor shutdown, and (4) if other safety
relief valves are used to depressurize the reactor, their discharge shall be 
separated from that of the stuck-open safety/relief valve to assure mixing and 
uniformity of energy insertion to the pool. 

During a LOCA, potential leak paths between the drywell and suppression chamber 
airspace could result in excessive containment pressures, since the steam flow into 
the airspace would bypass the heat sink capabilities of the chamber. Potential sources 
of bypass leakage are the suppression chamber-to-drywell vacuum breakers CVBs), 
penetrations in the diaphragm floor, and cracks in the diaphragm floor and/or liner plate and 
downcomers located in the suppression chamber airspace. T~e containment pressure response 
to the postulated bypass leakage can be mitigated by_manually actuating the suppre?-5ion 
chamber sprays. An analysis was performed for a design bypass leakage area of A/..Jk equal 
to 0.0500 ft 2 to verify that the operator has sufficient time t~ initiate the sprays prior 
to exceeding the containment design pressure of 55 psig. The limit of IO% of the design 
value of 0.0500 ft 2 ensures that the design basis for the steam bypass analysis is met 
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CONTAINMENT SYSTEMS 
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I j ' DEPRESSURIZATION· SYSTEMS_· <Contin·ued) 
' ' ' 

. 'The drywell-to-suppression·chamber bypass test-at·a.differ~ntial pr.essure of 
at-least·4.0 psi verifies the.overall bypass leakage area for simulate'd, LOCA' 
con di ti ans· -is·· less Jhari. thei :, specifi ed:.l i mi t. · Fa~· those outages :where· the • ·· : : · 
drywe11-to~suppression· chamber bypass··le~kag~ test· in•·not-coriduct~d1•,the VB·lea~age .. 
test ver1fi es=-that · the-' VB ·:l eak'age: area-. is .-1 ess· than·· the ·_bypass l iini t· '. wtth:•:a" · "<: : ·· 

.. 76% marg_in·.to. th~. bypass ;limit·_.to acc_ri)lllTlodate. .th~-:r~maining. po_t~n~-fai· leakage ,area_:· 
througli· the, pass, .ves structura_l component9":, ,-. P.rev.1.ous·: drywe 11 ~to~supp_ress:lbn · ch?1mber : 

· _by_pass-:_~est"'datf·i•~di_tat~s, tnat\~h~.J>ypas~:··l eaRage:thr_ougW the:, passi vei' strut~~·ral: ·. ·-. 
component_s. will ·qe -muchJ.$§s·-,than". the- 76% .. m9rgi n .' .. The' VB',,-1 eakage~··l imi t,:' comb, ned. · 
with·~: the'· negJ i gi ~te,; pass i ye .-st~~~t~ra F.Te_.a k~ge._ a_rea ,- .ens_ur_es ·J~at; th,~-.qr~ell -to.- ·: 
·stipp·ressibn·_.chamber· bypas·s ·leakager•limit;is.-met-·fori those•·.outages·_ for ·which· the,·.·. • 
drywell -t'o:~sup1fr.~ssi orj cha)nf>er.· qyp_a-ss··t.es~. i.s :_n~t: s~h.edul ed .... _ ,~· ,-: -~,,. \ .. ·:. _ - · -· 

;·.' .· ..... : . -';.: : .. ·,;_.-: .. ~ ·. ·\;:·•:.:. ·. , .. >< .: .. .:_;,.i' '.• _·,. ::.; ~--:. _· ; ...... ;': . : . .;:- .:-::.·_;,_ ~-:,. . .- .,, .·· ~ :~ ·· ... : . : - . 
3/4,·6.3 PRIMARY:.CONTAINMENT ISOLATION· VALVES· .. _- . · . · · .. ; __ ·:· ·_ :>· _. · . -.. . 

'. ,••," •~• •:.,• , :~ - ,:'~- : ,, :: .,'.-}, >' ,,~ ~• , , - r •- -••,~-•-•• _':1••.,. •~ '• _• 11 ,• ,•• .••~ 

· .. The OPERABILITY of·the-fr1'mary:·containment isolation valves ensu.res that: 
the containment.:atmospher.e-wi l be isolated from·the.·outside.enviroriment ... in 1, 

the,_event.of,·a"release of radi'oactive:material- to~:the:-containmerit--atmosphere • 
.. or: press~ri ia_ti,on· · .o·f! :-tre1· ~ontaj rj11_1ent•: and,. i,.s · consi ~ten_t· w.i trr'. the/req1,1i.rements·, --. 

of,GDC 54-:through--·57i- of Appendix A.of 10- GFR·.Part so~-, Containment-•-isolation·· , .. • 
within ·the :,t_i.me. ·l.1'm1ts .specified; for; t~·ose·· i sol ati ori· valves, desi gn!:!d, to· close ·. -. : . 
automatically ·ensur.es ,, that,. the r·e lease·. of rad1oacti ve -material to .the. environ- · . 

'ment ;·wi l L.b~· consistent with the .a's'sumptions -us~d- in· the, analyse.sAor-:a. _LOCA. · . . 

- .. : :-rhi 'str~~ ~~i- ~c-~ a r~e·. ~~ f ~me-. v~~t ··ari'd· -~ ra ~·n:·va ,,~es .. ser~e. a'' du~{·-t~~t~i on~- 'one' of ' : . 
which is. primary.containment. i s·o1 a ti.on. · Si nee :the- other .. saf ety 0 fu'nct1ons _ of··the scram . 

'

-.·"discharge volume vent ·.and drain.valves would not be· a'lailable--if 'the_'normal PCIV 
- · actfons·' were· .taken-,-' actions' are provided to· di rect-·the user·. to. the. scram discharge · , 
-.' volume vent and,.drain operab'ility requirements ·ccinta.ined jn·Specification>3.1.3.1. 
- Howe_ver:,·. siric'e th.e-:scram ·discharge :volume vent. anq .. ·drairr·valy~s ar~.P~IYs/-the, .. -. 

. . ... _,___ _ ' .. SLir.v,~llJ_anciLRequjrement.Lof'-Speci f-i cation -4.~6 ~3 ·-sti-:Jl~- appl_yrt--o,t·hese:~val ves; -:- ·-;-- :---:-
- f•. • ~ 'I••' i'" ! , •-~ O •::~ '•~,-•' _' ,, 

0 
T 0 •,, •~ .",,•,,:r ,•:,:-,, I .. • :r,,.••• ~·• O 'I !" 

. ', ,··.,-i,·e/opening'·of'a ~ontairiment·i:sofation valve·ttiat.was:·i.o•cked or sealed ·closed . 
to ·satisfy ·.Techni'ca l •Specification 3 .6~3 Action statements•; may· be reopened. on .an · 
intermittent basis under, admi n'fstrati ve controls... .These- controls consist of - , 
stationing a dedicated individual at the controls of the~valve~ who:ts in continuous 
co1T1Tiunic:ation,-with•the control room. ·In this way, the penetration-can be rapidly 

,i 

isolated when a-need for primary containment isolation is-indicated. -. 
- ' , ~ ,. 

. Primary containment i sol ati:on valves governed by thi s·,Techni cal· Specification 
are identified in Table 3.6.3-1-of. the TRM. \ · 

, ' 

: . ·This Survei 11 a nee· ·Requirement· requires, a demon strati on that a ~epresentati ve . 
sample of reactor instrument line excess flow check v.alves (EFCVs) is OPERABLE by 
verifying .that the valve actuates to'the isolation position on a simulated .instrument 
line·break signal. The·representative sample·c·onsists of an approximately equal number 
of EFCVs, such that each EFCV is tested in accordance with the Survei 11 ance .Frequency I 
Control Program. :In addition, the EFCVs in the sample are representative of the 
various plant configurations, mode.ls, sizes; and operating environments. This ensures 
that any potentially common problem with a.specific type or application of EFCV is . 
detected at the earliest possible time. This Surveillance Requirement-provides· 
assurance that the instrumentation line EFCVs wi 11 perform so. that predicted 
radiological consequences will not be exceeded during a postulated instrument line_ 
break event. · Furthermore, any,'EFCV failures will be evaluated to determine if . 
additional testing in the test interval is-warranted to ensure overall reliability is 
maintained. Operating experience has demonstrated that these components are highly 
reliable and that failures to isolate are very infrequent. Therefore, testing of a 
representative sample was concluded to be acceptable· from a reliability standpoint. 
For some EFCVs, this Surveillance can be performed with the reactor at power. 
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CONTAINMENT SYSTEMS 

3/4,6.4 VACUUM RELIEF 

Vacuum relief valves are provided to equalize the pressure between the 
suppression chamber and drywell. This system will maintain the structural 
integrity of the primary containment under conditions of large differential 
pressures. 

1he vacuum breakers between the suppression chamber and the drywell must 
not be inoperable in the open position since this would allow bypassing of the 
suppression pool in case of an accident. Two pairs of valves are required to 
protect containment structural integrity. There are four'pairs of valves 
(three to provide minimum redundancy) so that operation may continue for up to 
72 hours or in accordance with the Risk Informed Completion Time Program with no 
more than two pairs of vacuum breakers-inoperable in the closed position. 

Each vacuum breaker valve's position indication system is of great enough 
sensitivity to ensure that the maximum steam bypass leakage coefficient of 

A 
✓k = 0.05 ft 2 

for the vacuum relief system (assuming one valve fully open) will not be exceeded. 

LIMERICK - UNIT 2 B 3A4 6-4a Amendment No. -±-±-G-, 
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CONTAINMENT SYSTEMS 

3/4.6.5 SECONDARY CONTAINMENT 

Secondary conta1nment is designed to minimize any ground level release of 
radioactive material which may result from an accident. The Reactor Enclosure 
and associated structures provide secondary containment during normal operation 
when the drywell is sealed and in service. At other times the drywell may be 
open and, when required, secondary containment integrity is specified. 

Establishing and maintaining a vacuum in the reactor enclosure secondary 
containment with the standby gas treatment system in accordance with the Surveillance 
Frequency Control Program, along with the surveillance of the doors, hatches, dampers 
and valves, is adequate to ensure that there are no violations of the integrity of 
the secondary containment. 

The OPERABILITY of the reactor enclosure recirculation system and the standby 
gas treatment systems ensures that sufficient iodine removal capability will 
be available in the event of a LOCA. The reduction in contafnment iodine inventory 
reduces the resulting SITE BOUNDARY and Control Room radiation doses associated with 
containment leakage. The operation of these systems and resultant iodine removal 
capacity are consistent with the assumptions used in the LOCA analysis. Provisions 
have been made to continuously purge the filter plenums with instrument air when the 
filters are not in use to prevent buildup of moisture on the adsorbers and the HEPA 
filters. 

As a result of the Alternative Source Term (AST) project, secondary 
containment integrity of the refueling area is not required during certain 
cond1tions when handling irradiated fuel or during CORE ALTERATIONS and alignment 

_ o_f tbe _standb,Y-J;a s Tr_ea tment __ _system _to _the_r-efue l i-ng--a rea is -not --r--equfred. -:rhe-
cont ro l room dose analysis for the Fuel Handling 'Accident (FHA) is based on 
unfiltered releases from the South Stack and therefore, does not require the 
Standby Gas Treatment System to be aligned to the refueling area. 

However, when handling RECENTLY IRRADIATED FUEL, secondary containment 
integrity of the refueling area is required and alignment of the Standby Gas 
Treatment System to the refueling area is required. The AST fuel handling analysis 
does not include an accident involving RECENTLY IRRADIATED FUEL or an accident 
involving draining the reactor vessel. 

The Standby Gas Treatment System is required to be OPERABLE when handling 
irradiated fuel, handling RECENTLY IRRADIATED FUEL and during CORE ALTERATIONS. 
Fuel Handling Accident releases from the North Stack must be filtered through the 
Standby Gas Treatment System to maintain control .room doses within regulatory 
limits. The OPERABILITY of the Standby Gas Treatment System assures that releases, 
if made through the North Stack, are filtered prior to release. 

LIMERICK - UNIT 2 B 3/4 6-5 Amendment No. J-4,M,%-,.-Me-,-l-4+, 
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CONTAINMENT SYSTEMS' 

SECONDARY °CONTAINMENT (Conti nu'ed) 

Survejl 1ances 4.6.5.1.1.a and 4.6.5.1.2.a are·each m6d1fied by a footnote(*) 
which·states.the surveillanc~ is not requ1red to be met_ for up to 4 hours if an 
an~lysis demonstrates- that one standby g~s treatment subsystem remains capable of· 

_· establ 1 sh1.ng· the reqµi red secondary ccintai nment vacuum.. Use of the footl'.]ote 1 s . · 
· expected to b'e infrequent but may.be neces·sitated by situations in which secondary· 
·. conta:fhment vacuum ma-y be less. th.an the requ~ red containm·ent vacuum, su·ch· as, but· 

· -not··l1mited·to, wind·gusts or failure or change o.f operating normaLventilation· .. 
· ·- ·subsystems. · These •conditi Qns cto· ·not i ridi cate any change in the.leak tightness of 
·, the, secondary containment ·boundary. ··The analy.sis· should consider the actual· 

: conditi6ns (~quipment ~onfiguratiorr, t~mperijture, atmospheric preisure, wipd · 
·conditions·, measured secorrdary·c_ontainment_ vacuum, etc.) to determit:ie-whet;her, .if 
an.accident requiring secondary containment ·to be OPERABLE were to occur:-, one 
trai~ of standby:gas treatment could establish the assumed seco~dary containment 
·vac·uum within the time assumed in the accident.analysis. If so, the surveillance 
may be .. considered .met· for a perioct·up to 4 hours·. The 4~hour lifnit·'is .based on .. 
the expected .. short duration qf the situati9ns when the footnote would'be applied.· 

·.: Surv!=ni·ances'.4.6.5.'l':Lb.2' and'4.-6.5.i.2.b.? require v~rifyir;ig that.one· 
. secondary ·contafoment pers·onnei'::acces? docir. in ·each .. acces·s opening, is cl_osed Which·· 
provides· adequate assurance· that. exfiltration from.the secondary containment' wil 1 · 
not occur_- · An access· .opening ·contains at least one inner and one outer door. The 
intenf·is to·not b·reactrthe secondary containment, which is achieved by - _.· 
maintaining the inner o~ o~ter personn~l _access ·door closed. Surveillances 
4.6.5.l.'i.b .. 2.and 4.6.5.1.2.b.2 provide .an allowance· for brief, inadvertent, 
.simultaneous-~penings of• redundint seconda~y containment personriel access doors 

.· t'6r norm91.entry and exit cond~tions; -
-', ~ -. ~ \ ~ 

. · -·. Aithoug·n. the. safety: anafyses ass·umes, that the· reactor enclosure secondary 
.. contai nrri'ent ctr.aw down time will take 930 seconds, these survei 11 ance require-
·men·ts specify a draw down. time .. of' 916 · secon9s·. ·This- 14 second difference.is·· 
due to .the. di•(;!Sel' generator start fog and ~equence loading delays which is not 
part of this surveillance requi.rement ... · ·. · . . 

. The reactor enclosure secondary containment draw down. time analyses assumes 
a starting point of 0.25 inch of vacuum water·gauge and worst case SGTS dirty. 
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as~
~umption by starting the drawdown from ambient conditions and connecting the - • 
adjacent· reactor enclos'ure-·and refueling area to the SGTS to split th·e.exhaust 
fl ow .5etween the three zones and verifying a mini mum fl ow rate of 2800 cfm from 
the· test zone.· This simulates the worst case flow alignment and verifies ade
quati flow is availabl~tci drawdow~ the iest zone.within-the required-time .. 
The Technical Specification Surveillance·Requirement 4.6.5.3.b;3 is intended 
to be.a multi-zone air balance ~erification·without isolating any test zone. 

The SGTS is common to Unit 1 and 2 and cons1sts of two independent 
subsystems. The power supplies for the common portions of the subsystems are. 
from Unit 1 safeguard busses, therefore the i noperabil ity of these Unit 1 
suppl~es are addressed in the SGTS ACTION statements in order to ensure adequate 
on site ·power sources to SGTS for its Unit 2 function during a lass of off site 
power event. The allowable out of service times are consistent with those in 
the Unit 1 Technical Specifications for SGTS and AC electrical power supply out 
of service condition combinations. · 
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BAS£5 
S£CQIQABT all]'AINIQI (Cont11lued) 

TIie 5GTS fans aN sizacl for ttaree ZDnes and therefore, when a11gnlld to a 
single zane ar b,D-zane11, Will have U(c■n capacity to •n quickly dra.dolm 
tllM! affected zones_ Ttlere 1s no au:i .. flaw l1111t ta incl1¥1dua1 z.ones 01" 
pairs. of zones ud tha air e,.1ance ancl dnwdD1111 t111e ara verified when an 
three zanes are CDIIIN!Cted to~ SGTS~ 

The three zone air balance veriffcattan and drallldolim test Will be done 
;after ..,,. ajar systea alt.nttan:11 lllhich is any aadtftcat1an _..tch will ~ve 
u effect an the Sffl flowraill such th~t the ability of tu SGTS to dr...-... 
the reKtor enclDsure to IIT'UtM- than ar eq1al to 0-25 inch of v11c111111 water 
gage f11 less thu Dr equaf tD 916 sKtfflds could be affected. 

Tila fteld tests 'fw t,ypua lealr.qe Kl"OSS thl S&TS charcoal ad.urb.r and 
NEPA filter bariks an perforaad .t a fl.-. rate af 5714 * lGS cfa. Tbe 1atmr■tory 
analysis perfanied on the SCTS carbon saples will be testacl at I velocity of 
Ii ,..- basad an t.ha systaa residence tt•. 

The S&TS f1l~er train pressure drep ts a 'functiOII of air flow rate and 
filter cond1ti_ans. Survei11uce testing 1s perforaed using either t.he 5GTS ar 
dry,iiell purge fus to pnwtcle apenti119 canveniertc:e. · 

EKh reactor enclasarw. saccmdu·y cDDtail'ID!ftt zone and Nfualing are~ 
secondary cantat.-.t zone is tested tndependen~l,y to Hrif_y the des1gn l•at 

• 

tightness- l design leu. tightness of ZSGO d'II or hr~s far •-=h reactor 
enclo111n and 76' cfa or less for the refueling area at • ILZS inch af v&cUUII 
water gage will ensure that rmta;..-nt integrity is maintained at an ~1:abJe ______ _ 

--- -- -level-tf-a-H-zonu-ara-connected-to-the-SCTSartlii siae u----- . 

The ~tor Enclosvn S.c1111Ury Cant;ilihlll!llt Au1:~ati~-- ~•~1-~~-i'!I~ -~~ly_e·s 
-aad--RefUe-lfft!I-Al"e& -SKandary--cbt:U,-nt.-Aiit~tlc lialiUan talves can be 

• 

fowd tn the UFSAll. 

TIie past-1.DCA Dffs1te don analysis ass11111Rs a reactor enclosure secandary 
conta1aaaat. poS't-dr.w dcMI lutage rate af 2500 cfa and certain post-accident 
IJQ values- Wllile tlle post~ident l/Q values rwpnsent a. stiltistical 1nter
pretat1an of hirtorical. aetearalagic::al data. tlle htgllast ~und 1~1 wind 
speed lllb1ch can ._ ■ssactated with these val•es ;s 7 mph (Puqu111-Gifford 
stabiltt, Class Ci far .a graund lnel rel use). Thenfare., tile sun■illance 
~if"'llllellt a~sures that the nactar enclosure s~•ry contai-nt 1s vmfied 
under ateorolai1c.1 canclttians consistent with the ass1111pt1ons utilized in the 
design basis ualysis. INctor Et,clasure Secandary Canhilllll!ilt leakage tests: 
tk&t .,.. sucr::usfq11y parfot'allRd at wind speeds in ucus af 7 mph 111;K1ld alsa 
satisfy tu leat rate .survetllanca requir&111111ts, since 1t shows caapl 1aftCI! 
wtth aon, conservative test ~it1on&- . 
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CONTAINMENT SYSTEMS 

~---~=~===~~~-~,~C~T~===~--=~=~-==~==~~-

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The primary containment atmospheric mixing system is provided to ensure 
adequate mixing of the containment atmosphere to prevent localized accumulations 
of hydrogen and oxygen from exceeding the lower flammability limit during post
L0CA conditions. 

All nuclear reactors must be designed to withstand events that generate 
hydrogen either due to the zirconium metal water reaction in the core or due to 
radiolysis. The primary method to control hydrogen is to inert the primary 
containment. With the primary containment inert, that is, oxygen concentration <4.0 
volume percent (v/o), a combustible mixture cannot be present in the primary 
containment for any hydrogen concentration. The capability to inert the primary 
containment and maintain oxygen <4.0 v/o works together with Drywell Hydrogen Mixing 
System to provide redundant and diverse methods to mitigate events thqt produce 
hydrogen. 

LIMERICK - UNIT 2 B 3/4 6-7 Amendment No. 
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3/4.7 PLANT SYSTEMS 

3/4,7,1 SERVICE WATER SYSTEMS - COMMON SYSTEMS 

The OPERABILITY of the service water systems ensures that sufficient cooling 
capacity is available for continued operation of safety-related equipment during 
normal and accident conditions. The redundant cooling capacity of these systems. 
assuming a single failure, is consistent w1th the assumptions used in the accident 
conditions within acceptable limits. 

The RHRSW and ESW systems are common to Units 1 and 2 and consist of two 
independent subsystems each with two pumps. One pump per subsystem (loop) is 
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2 
safeguard bus. In order to ensure adequate onsi-te power sources to the systems 
during a loss of offsite power event, the inoperabiltty of these supplies are 
restricted in system ACTION statements. 

RHRSW is a manually operated system used for core and containment heat 
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each 
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiti~g 
operation with less than three OPERABLE RHRSW pumps with OPERABLE Diesel 
Generators, each unit is ensured adequate heat removal capability for the design 
scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the other 
unit. 

Each ESW pump provides adequate flow to the cooling loads in its associated 
loop. With only two divisions of power required for LOCA mitigation of one 
unit and one division of power required for safe shutdown ot the other unit, 
one ESW pump provides sufficient capacity to fulfill design requirements. ESW 
pumps are automatically started upon start of the associated Diesel Generators. 
Therefore, the allowable out of service times for OPERABLE ESW pumps and their 

__ _?ss_2c1_9ted DJ~~ l gn_e_r~~r~ is_ 11 rrrit_~_d _tQ_~ri~ur~ _9_gg~_uat~_ c_o_9_li_rjg__g_u_ri_ng __ a ___ ~ __ , _______ _ 
loss of offsite power event. Alternatively, the allowab1e out-of-service times 
can be determined in accordance with the Risk Informed Completion Time 
Program. 

3/4,7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM 

The OPERABILITY of the control room emergency fresh air supply system 
ensures that the control room will r·emain habitable for occupants during and 
following an uncontrolled release of radioactivity, hazardous chemicals, or smoke. 
Constant purge of the system at 1 cfm is sufficient to reduce the buildup of 
moisture on the adsorbers and HEPA filters. The OPERABILITY of this system in 
conjunction with control room design provisions is based on limiting the radiation 
exposure to personnel occupying the control room to 5 rem or less Total Effective 
Dose Equivalent. This limitation is consistent with the requirements of 10 CFR 
fart 50.67, Accident Source Term. -

Since the Control Room Emergency Fresh Air Supply System is not credited for 
filtration in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is only 
required to support the Chlorine and Toxic Gas design basis isolation requirements. 

The CREFAS is common to Unjts 1 and 2 and consists of two independent 
subsystems. The power supplies for the system are from Unit 1 Safeguard 
busses, therefore, the inoperability of these Unit 1 supplies are addressed in 
the CREFAS ACTION statements in order to ensure adequate onsite power sources 
to CREFAS during a loss of offsite power event. The allowable out of service 

LIMERICK - UNIT 2 B 3/4 7-1 Amendment No. 146,149, 
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PLANT SYSTEMS 

CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

times are· consistent with those in the Unit 1 Technical Specifications for 
CREFAS and AC el~ctrical power supply out of servfc¢ condition combinations. 

' . ' 

T~e:Control 1 Room·Envelo~e.(CRE) is• the area w~th~n the~~onfines of t~e CRE • 
boundary that.contains. the• spaces that control _room occupants inhab1-t to- control -
the unit during. normal and.accident conditions •.. This·area encompasses the control_ 
room, ·and other noncritical areas··including· adjacent-support offices, toilet and · 
utility rooms; The CRE.is protected during normal operation~ natural events. and 
accident conditions. The CRE boundary is the combination of walls, floor, -
ceiling •. ducting; .valves.- doors, penetrations and equipment that physically form 
the CRE. The OPERABILITY of the CRE boundary must be maintained to ensure that 
the inleakage of:unfiltered air into the CRE .will ·not ·exceed the inleakage assumed 
in the licensing basis analysis of design basis accident:CDBA) consequences to CRE 
occupants. T_~e -CRE. and-, its bo~nda ry ~ re.- defined in the Control· Rqom Envelope 
Habi tabi l i t.f Program: - · · · 

- -. . 
In addition,· the CREFAS ·system provides protect1on from radiation, smoke and 

hazardous chemicals to the CRE occupants. The analysis of hazardous chemical 
releases de111onstrates that the toxicity limits are not exceeded in the CRE 
following a hazardous chemical rel ease· (Ref. 1) •. The evaluation of a smoke 
challenge demonstrates that it will not result in the inability of the CRE 
occupants to control the reactor-either _from the· control room or from the remote 
shutdown panels (Ref. 2).· · 

In order.for-the-CREFAS subsystem~ to be considered OPERABLE, the CRE. 
boundary must be.maintained·such that the CRE occupant dose from a large -
rjdioactive release does not exceed t~e.calculated dose in the licensing basis 
consequence analyses for OBAs; and that CRE occupants are.protected from hazardous 
chemicals and smoke. · 

The LCO is modified by a Note allowing the CRE boundary to be opened 
intermittently under administrative controls. This Note only applies to openings 
in the CRE boundary that can be rapidly restored to the design condition, such as 
doors, hatches, floor plugs, and access panels. For entry and exit through doors, 
the administrative control of the opening is performed by the person(s) entering 
or exiting the area. For other openings, these controls should be proceduralized 
and consist of stationing a dedicated individual at the opening who is in · 
continuous communication with the operators in the CRE. This individual will have 
a method to rapidly close the opening and to restore the CRE boundary to a 
conditiqn equivalent, to the design condition when a need for CRE isolation is 
indicated. 

If the unfiltered inleakage of potentially contaminated air past the CRE 
boundary and into the CRE can result in CRE'occupant radiological dose greater 
than the calculated dose of the licensing basis analyses of OBA consequences 
(allowed to b~ up to 5 rem TEOE), or inadequate protection of CRE occupants from 
hazardous chemicals or smoke, the CRE boundary is inoperable. Actions must be 
taken to restore an OPERABLE CRE boundary within 90 days. 

LIMERICK - UNIT 2 B 3/4 7-la Amendment No.~. 149 
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PLANT SYSTEMS 

CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

During the period that the CRE boundary is considered inoperable, action 
must be initiated immediately to implement mitigating actions to lessen the effect 
on CRE occupants from the potential hazards of a radiological or chemical event or 
a challenge from smoke. Actions must be taken within 24 hours to verify that in 
the event of a OBA, the mitigating actions will ensure that CRE occupant 
radi ol ogi cal exposures will not exceed the calculated dose of the 1 i censing basis 
analyses of OBA consequences, and that CRE occupants are protected from hazardous 
chemicals and smoke. These mitigating actions (i.e., actions that are taken to 
offset the consequences of the inoperable CRE boundary) should be preplanned for 
implementation upon entry into the condition, regardless of whether entry is 
intentional or unintentional. The 24 hour Completion Time is reasonable based on 
the low probability of~ OBA-occurring during this time period, and the use of 
mitigating actions. The 90 day ~ompletion Time is reasonable based on the 
determination that the mitigating actions will ensure protection of CRE occupants 
withfo analyzed limits while limiting the probability that CRE occupants will have 
to implement protective measures that may adversely affect their ability to 
control the reactor and maintain it in a safe shutdown condition in the event of a 
OBA. In_ addition, the 90 day Completion Time is a reasonable time to diagnose, 
plan and possibly repair, and test most problems with the CRE boundary. 

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing for 
unfiltered air inleakage past the CRE boundary and into the CRE. The details of 
the testing are spec1fi ed in the Control Room Envelope Habitability Program. 

The CRE is considered habitable when the radiological dose to CRE occupants 
calculated in the licensing basis analyses of OBA consequences is no more than 5 
renf Total - Effecti"ve- Dose· EquTval etff -aITTt the--cRE occupants -are prote-cte·d ·from-·· - -
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the unfiltered air 
inleakage into the CRE is nd greater than the flow rate assumed in the licensing 
basis analyses of OBA consequences. When unfiltered air inleakage is greater than 
the assumed flow rate, Required Action 3.7.2.a.2 must be entered. Required Action 
3.7.2,a.2.c allows time to restore the CRE boundary to OPERABLE status provided 
mitigating actions can ensure that the CRE remains within the licensing basis 
habitability l1mits for the occupants following an accident. Compensatory 
measures are discussed in Regulatory Guide 1.196, Section C.2.7.3, (Ref. 3) which 
endorses, with exceptions, NEI 99-03, Section 8.4 and Appendix F (Ref. 4). These 
compensatory measures may also be used as mitigating action-s as required by -
Required Action 3.7.2.a.2.b. Temporary analytical methods may also be used as 
compensatory measures to restore OPERABILITY (Ref. 5). Options for restoring the 
CRE boundary to OPERABLE status include changing the licensing basis OBA 
consequence analysis, repairing the CRE bo'undary, or a combination·of these 
actions. Depending upon the nature of the problem and the corrective action, a 
ful 1 scope i nl eakage te·st may not be necessary to establish that the CRE boundary 
has been restored to OPERABLE status . 
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CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

REFERENCES 
1. UFSAR Section 6.4 

- 2. UFSAR Section 9.5 

3. Regulatory Guide 1.196 

4. NEI 99-03, "Control Room Habitability Assessment Guidance," June 2001. 

5. Letter from Eric J. Leeds (NRC) to James W. Davis (NEI) dated January 
30, 2004, "NE! Draft White Paper, Use of Generic Letter 91-18 Process 
and Alternative Source Terms in the Context of Control Room 
Habitability." (ADAMS Accession No. ML040300694). 

3/4,7.3 REACTOR CORE ISOLATION COOLING SYSTEM 

The reactor core isolation cooling (RCIC) system is provided to assure 
adequate core cooling in the event of reactor isolation from its primary heat 
sink and the loss of feedwater flow to the reactor vessel without requiring 
actuation of any of the emergency core cooling system equipment. The RCIC 
system is conservatively required to be OPERABLE whenever reactor pressure ex
ceeds 150 psig. This pressure is substantially below that for which low 
pressure core cooling systems can provide adequate core cooling. Management of 
ga~ voids is important to RCIC System OPERABILITY. 

The RCIC system specifications are applicable during OPERATIONAL CONDITIONS 
1, 2, and 3 when reactor vessel pressure exceeds 150 psig because RCIC is the 
primary non-ECCS source of emergency core cooling when the reactor is 
pressurized. 

With the RCIC system inoperable, adequate core cooling is assured by the 
OPERABILITY of the HPCI system and justifies the specified 14 day out-of-service 
period. Alternatively, out-of-service time can be determined in accordance 
with the Risk Informed Completion Time Program. A Note prohibits the 
application of Specification 3.0.4.b to an inoperable RCIC system. There is an 
increased risk associated with entering an OPERATIONAL CONDITION or other 
specified condition in fhe Applicability with an inoperable RCIC subsystem and the 
provisions of Specification 3.0.4.b, which allow entry into an OPERATIONAL 
CONDITION or other specified condition in the Applicability with the Limiting 
Condition for Operation not met after performance of a risk assessment addressing 
inoperable systems and components, should not be applied in this circumstance. 

The surveillance requirements provide adequate assurance that RCIC will 
be OPERABLE when required. Although all active components are testable and 
full flow can be demonstrated by recirculation during reactor operation, a 
complete functional test requires reactor shutdown. 

During plant startup, when the RCIC surveillance test is being performed, 
RCiC is required to be tested within 12 hours of changing modes. The intent of 
this requirement is to verify operability prior to reaching any significant power. 
If RCIC is not successfully demonstrated operable within the 12-hour period, the 
reactor steam dome pressure must be reduced to less than 150 psig within the 
following 72 hours. The intent of the action is to hold pressure at a point where 
sufficient steam is available to test the pump; it does not permit power ascension 
to continue. -

LIMERICK - UNIT 2 B 3/4 7-lc Amendment No. 1~2,149, 
Associated with Amendment No. ~.-2-0J., 
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PLANT SYSTEMS 

3/4.7,3 REACTOR CORE ISOLATION COOLING SYSTEM (Continued) 

The RCIC System flow path piping and components have the potential to 
develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary for proper operation of the required RCIC 
System and may also prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas accumulation is based 
on a review of system design information, including piping and instrumentation 
drawings, isometric drawings, plan and elevation drawings, and calculations. The 
design review is supplemented by system walk downs to validate the system high 
points and to confirm the location and orientation of important components that 
can become sources of gas or could otherwise cause g~s to be trapped or difficult 
to remove during system maintenance or restoration. Susceptible locations depend 
on plant and system configuration, such as stand-by versus operating conditions. 

The RCIC System is OPERABLE when it is sufficiently filled with water. 
Acceptance criteria are established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the 
acceptance criteria for the susceptible location (or the volume of accumulated gas 
at one, or more susceptible locations exceeds an acceptance criteria for gas volume 
at the suction or discharge of a pump), the Surveillance is not met. Accumulated 
gas should be eliminated or brought within the acceptance criteria limits. 

• RCIC System locations susceptible to gas accumulation are monitored and, if 
_________ __ga_s_is __ found,_the_gas vol_ume is compared to the __ acceptance_criteria_for the ___________ _ 

• 

location. Susceptible locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental CODditions, the plant 
configuration, or personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for susceptible locations where 
the maximum potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The accuracy of the method used 
for monitoring ~he susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during the Surveillance interval. 

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent flow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent 
flow path who is in continuous communication with the operators in the contro1 
room. This individual will have a method to rapidly close the system vent flow 
path if directed . 

LIMERICK - UNIT 2 B 3/4 7-ld Associated with Amendment No. 178 I 
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PLANT SYSTEMS 

• 3/4.7.4 DELETGD 
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PLANT SYSTEMS 

3/4,7.5 SEALED SOURCE CONTAMINATION 

The limitations on removable contamination for sources requiring leak testing, 
including alpha emitters, is based on 10 CFR 70.39(c) limits for plutonium. This 
limitation will ensure that leakage from byproduct, source, and special nuclear 
material sources will not exceed allowable intake values. Sealed sources are 
classified into three groups according to their use, with surveillance 
requirements commensurate with the probability of damage to a source in that 
group. Those sources which ar~ frequently handled are required to be tested more 
often than those which are not. Sealed sources which are continuously enclosed 
within a shielded mechanism, i.e,, sealed sources within radiation monitoring 
devices, are considered to be stored and need not be tested unless they are 
removed from the shielded mechanism. 

- LIMERICK - UNIT 2 B 3/4 7-3 Amendment No. -±-9, 4-i, -lM 
Associated with Amendment No. 197 
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PLANT SYSTEMS 

3/4 7.6 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM . 

LIMERICK - UNIT 2 B 3/4 7-4 Amendment No.68 
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PLANT SYSTEMS 

BASES 

3/4 7.8J4AIN TURBINE BYPASS SYSTEM 

The required OPERABILITY of the main turbine bypass system is consistent with the 
assumptions of the feedwater controller failure analysis in the cycle specific 
transient analysis. 

The main turbine bypass system is required to be OPERABLE to limit peak pressure 
in the main steam lines and to maintain reactor pressure within acceptable limits 
during events that cause rapid pressurization such that the Safety Limit MCPR is 
not exceeded. With the main turbine bypass system inoperable, continued operation 
is·based on the cycle specific transient analysis which has been performed for the 
feedwater controller failure, maximum demand with bypass failure. 

LIMERICK - UNIT 2 B 3/4 7-5 Amendment No. 16 
n rr ? .s 1aa1 
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3/4.B ELECTRICAL POWER SYSTEMS 

BASES 

3/4.8.1. 3/4.8,2. and 3/4.8.3 A.C. SOURCES. D.C. SOURCES. and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The OPERABILITY of the A.C. and D.C. power sources and associated 
distr1bution systems dur1ng operat1on ensures that suff1cient power w111 be 
available to supply the safety-related equipment required for (1) the safe 
shutdown of the fac1ljty and (2) the mitigation and control of accident 
conditions with1n the facility. The minimum spec1f1ed independent and 
redundant A.C. and D.C. power sources and d1str1but1on systems satisfy the 
requirements of General Design Cr1terion 17 of Appendix A to 10 CFR Part 50. 

An offs1te power source cons1sts of all breakers, transformers, sw1tches. 
1nterrupting dev1ces, cabling, and controls required to transmit power from the 
offs1te transm1ssion network to the ons1te Class lE emergency bus or buses. The 
determinat1on of the OPERABILITY of an offs1te source of power is dependent upon 
grid 'and plant factors that, when taken together, describe the design basis 
calculat1on requirements for voltage regulation. The combination of these factors 
ensures that the offs1te source(s), which prov1de power to the plant emergency 
buses, will be fully capable of support1ng the equipment requ1red to achieve and 
maintain safe shutdown dur1ng postulated acc1dents and trans1ents. 

The plant factors cons1st of the status of the Startup Transformer (#10 and 
·#20) l cad tap changers ( LTCs), the status of the Safeguard Transformer (#101 and 

• 

#201) load tap changers (LTCs), and the al1gnment of emergency buses on the 
Safeguard Buses (101-Bus and 201-Bus). For an offsite source to be cons1dered 

. operable, both of 1ts respect1ve LTCs (#10 AND #101 for the source to the 101-Bus, 
-- ·· -mo AND ·#201 for- the-source- to the -201-Bus )-must--be- 1-n -serv1 ce ,--and -1n--automa.t1 c. _ 

For the th1rd offsite source (from 66 kV System) to be considered operable, the 
connected Safeguard Transformer (#101 or #201) LTC must be in serv1 ce and in 
automatic. There is a dependency between the alignment of the emergency buses and 
the allowable post contingency voltage drop percentage. 

The grid factors consist of actual grid voltage levels (real time) and the 
post trip contingency voltage drop percentlge value. 

The minimum offsite source voltage levels are established by the voltage 
regulation calculation. The transm1ssion system operator (TSO) will notify LGS 
when an agreed upon limit 1s approached. 

The post trip contingency percentage voltage drop is a calculated value 
determined by the TSO that would occur as a result of the tripping of one of the 
Limerick generators. The TSO will notify LGS when an agreed upon limit 1s 
exceeded. The voltage regulation calculation establishes the acceptable 
percentage voltage drop based upon plant configuration; the acceptable value is 
dependent upon plant configuration. 

Due to the 20 Source being derived from the tert1ary of the 4A and 4B 
transformer, its operab1lity is 1nfluenced by both the 230 kV system and the 500 
kV system. The 10 Source operab1lity is only 1nfluenced by the 230 kV system. 

LIMERICK - UNIT 2 B 3/4 8-1 ~CR 00 09d7, ECR 99 00682, 
ECR 05-00297 
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3/4,8 ELECTRICAL POWER SYSTEMS 

BASES 

3/4,8,1, 3/4.8.2. and 3/4.8.3 A.t, SOURCES. D,C, SOURCES, and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The anticipated post trip contingency voltage drop for the 66 kV Source 
(Transformers 8A/8B) is calculated to be less than the 230 kV and 500 kV systems. 
This is attributed to the electrical distance between the output of the Limerick 
generators and the input to the SA/8B transformers. Additionally, the Unit 
Auxiliary Buses do not transfer to the SA/BB transformers; this provides margin to 
the calculated post trip contingency voltage drop limit. 

_ There are various means of hardening the 10 and 20 Sources to obtain 
additional m~rgin to the post trip contingency voltage drop limits. These means 
include, but are not limited to, source alignment of the 4 kV buses, preventing 
transfer of 13 kV buses, limiting transfer of selected 13 kV loads, and operation 
with 13 kV buses on the offsite sources. The specific post trip contingency 
voltage drop percentage limits for these alignments are identified in the voltage 
regulation calculation, and controlled via plant procedures. There are also 
additional restrictions that can be applied to these limits in the event that an 
LTC is taken to manual, or if the bus alignment is outside the Two Source rule 
set. 

LGS unit post trip contingency voltage drop percentage calculations are 
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a 
primary and backup sy~tem. LGS will be notified if the real time contingency 
analysis capability of PJM is lost. Upon receipt of this notification, LGS is to 
request PJM to provide an assessment of the current condition of the grid based on 
the tools that PJM has available. T~e determination of the operability of the 
offsite sources would consider the assessment provided by PJM and whether the 
current condition of th~ grid is bounded by the grid studies previously performed 
for LGS. 

Based on specific design analysis, variations to any of these parameters can 
be determined, usually at the sacrifice of another parameter, based on plant 
conditions. Specifics regarding these variations must be controlled by plant 
procedures or by operability determinations, backed by specific design 
calculations. 

The ACTION requirements specified for the levels of degradation of the 
power sources provide restriction upon continued facility operation commensurate 
with the level of degradati-0n. The OPERABILITY of the power sources are con
sistent with the initial condition assumptions of the safety analyses and are 
based upon maintaining at least two of the onsite A.C. and the corresponding 
D.C. power sources and associated distribution systems OPERABLE during accident 
conditions coincident with an assumed loss-of-offsite power and single failure 
of the other onsite A.C. or D.C. source. At least two onsite A.C. and their 
corresponding D.C. power sources and distribution systems providing power for 
at least two ECCS divisions (1 Core Spray loop, 1 LPCI pump and 1 RHR r~mp in 
suppression pool cooling) are required for design basis accident mitigation as 
discussed in UFSAR Table 6.3-3. 

LIMERICK - UNIT 2 B 3/4 8-la ~GR 00 0937, EGR 99 00682, 
~GR 06 00297, 

Amendment No.~- ECR 09-00284 
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3/4.8 ELECTRICAL POWER SYSTEMS 

.BASES 

A.C. SOURCES. D,C, SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Onsite A.C. operability requirements for common systems such as CREFAS, SGTS, 
RHRSW and ESW are addressed in the appropriate system specification action 
statements. 

A,c. Sources 

As required by Specification 3.8.1.1, Action e, when one or more diesel generators 
are inoperable, there is an addit~onal ACTION requirement to verify that all remaining 
required systems, subsystems, trains, components, and devices, that depend on the 
OPERABLE diesel generators as a source of emergency power, are also OPERABLE. The LPCI 
mode of the RHR system is considered a four train system, of Which only two trains are 
required. The verification for LPCI is not required until two diesel generators are 
inoperable. This requirement is intended to provide assurance that a loss-of-offsite 
powe~ event will not result in a complete loss of safety function of critical systems 
during the period when one or more of the diesel generators are inoperable. The term 
verify as used in this context means to administratively check by examining logs or 
other information to determine if certain components are out-of-service for maintenance 
or other reasons. It does not mean to perform the surveillance requirements needed to 
demonstrate the OPERABILITY of the component. 

Specification 3.8.1.1, Action i, prohibits the application of Specification 

• 
3.0.4.b to an inoperable diesel generator. There is an increased risk associated with 
entering an OPE~ATIONAL CONDITION or other specified co~dition in t~e_App~icability with 

_an inoper...able _ _g__1_~~~l generator subsystem and the provisions of Spec.1f1cat1on 3._0.4.b, 
which allow entry in-fo-an OPERATIONAl CO"NDITIO~or·nther·spe·cified~cond-1ti-on -i-n--t-he-- --

• 

Applicability with the Limiting Condition for Operation not met after performance of a 
risk assessment addressing inoperable systems and components, should not be applied in 
this circumstance. 

If it can be determined that the cause of the inoperable EOG does not exi s.t on the 
remaining operable EDG(s), based on a common-mode evaluation, then the EOG start test (SR 
4.8.1.1.2.a.4) does not have to be performed, If it cannot otherwise be determined that 
the cause of the initial inoperable EOG does not exist on the remaining EDG(s), then 
satisfactory performance of the start test suffices to provide assurance of continued 
operability of the remaining EDG(s). If the cause of the initial inoperability exists on 
the remaining operable EDG(s), the EOG(s) shall be declared inoperable upon discovery and 
the appropriate action statement for multiple inoperable EDGs shall be entered. In the 
event the inoperable EOG is restored to operable status prior to completing the EOG start 
test (SR 4.8.1.1.2.a.4) or common-mode failure evaluation as required in Specification 
3.8.1.1, the plant corrective action program shall continue to evaluate the common-mode 
failure possibility. However, this continued evaluation is not subject to the time 
constraint imposed by the action statement. The provisions contained in the inoperable 
EOG action requirements that avoid unnecessary EOG testing are based on Generic Letter 
93-05, "Line-Item Technical Specifications Improvement to Reduce Surveillance 
Requirements for Testing During Power Operation," dated September 27, 1993 . 

LIMERICK - UNIT 2 B 3/4 8-lb ~GR 00 009J7, ~GR 99 00692, 
Amendment No. -±-2-e-,-±-6-2-,-±W, 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A.G. SOURCES, P,C. SOURCES. and ONSIJE POWER DISTRIBUTION SYSTEMS CGo~tinued) 

The time, voltage, and frequency acceptance criteria specified for the EDG single 
largest post-accident load rejection test (SR 4.8.1.1.2.e.2) are derived from Regulatory 
Guide 1.9, Rev. 2, December 1979, recommendations. The test is acceptable if the EOG 
speed does not exceed the nominal (synchronous) speed plus 751 of the difference between 
nominal speed and the overspeed trip setpoint, or 1151 of nominal, whichever is lower. 
This computes to be 66.5 Hz for the LGS EDGs. The RHR pump motor represents the sing1e 
largest post-accident load. The 1.8 seconds specified is equal to 60% of the 3-second 
load sequence interval associated with sequencing the next load following the RHR pumps 
in response to an undervoltage on the electrical bus concurrent with a LOCA. This 
provides assurance that EOG frequency does not exceed predetermined limits and that 
frequency stability is sufficient to support proper load sequencing following a rejection 
of the largest single load. 

o.c. sources 

• 

With one division with one or two battery chargers inoperable (e.g., the voltage 
limit of 4.8.2.1.a.2 is not maintained), the ACTIONS provide a tiered response that 
focuses on returning the battery to the fully charged state and restoring a fully 
qualified charger to OPERABLE status in a reasonable time period. Action a.1 requires 
that the battery terminal voltage be restored to greater than or equal to the minimum 
established float voltage within 2 hours. This time provides for returning the 
inoperable charger to OPERABLE status or providing an alternate means of restoring • 
battery terminal voltage to greater than 9r equal to the minimum established float 
voltage. Restoring the battery terminal voltage to greater than or equal to the 
minimum established float voltage provides good assurance that, within_lBJwurs, the 
battery will be restored to its fully charged condition (Action a.2) from any discharge 
that might have occurred due to the charger 1noperability. 

A discharged battery havi'ng terminal voltage of at least the minimum established 
float voltage indicates that the battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The time to return a battery to its fully 
charged state under this condition is simply a function of the amount of the previous 
discharge and the recharge characteristic of the battery. Thus there is good assurance 
of fully recharging the battery within 18 hours, avoiding a premature shutdown with its 
own attendant risk. 

If established battery terminal float voltage cannot be restored to greater than 
or equal to the minimum established float voltage within 2 hours, and the charger is 
not operating in the current-limiting mode, a f~ulty charger is indicated. A faulty 
charger that is incapable of maintaining established battery terminal float voltage 
does not provide assurance that it can revert to and operate properly in the current 
limit mode that is necessary during the recovery period following a battery discharge 
event that the DC system is designed for. 

LIMERICK - UNIT 2 B 3/4 8-lc ~CR QO OQ937, ~CR 99 00i82, 
Amendment No. +2-i, ~- 150 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A,C. SOURCES, D.C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

If the charger is operating in the current limit mode after 2 hours that is an 
indication that the battery is partially discharged and its capacity margins will be 
reduced. The time to return the battery to its fully charged condition in this case is a 
function of the battery charger capacity, the amount of loads on the associated DC 
system, the amount of the pre.vious discharge, and the recharge characteristic of the 
battery. The charge time can be extensive, and there is not adequate assurance that it 
~an be recharged within 18 hours (Action a.2). 

Action a.2 requires that the battery float current be verified for Divisions 1 and 
2 ass 2 amps, and for Divisions 3 and 4 ass 1 amp. This indicates that, if the battery 
had been discharged as the result of the inoperable battery charger, it has now been 
fully recharged. If at the expiration of the initial 18 hour period the battery float 
current is not within limits this indicates there may be additional battery problems. 

Action a.3 limits the restoration time for the inoperable battery charger to 7 
days or in accordance with the Risk Informed Completion Time Program. This action is 
applicable if an alternate means of restoring battery terminal voltage to greater than 
or equal to the minimum established float voltage has been used (e.g~. balance of plant 
non-Class lE battery charger). The 7 days reflects a reasonable time to effect 
restoration of the qualified battery charger to OPERABLE status. Alternatively, the 
allowable out-of-service time can be determined in accordance with the Risk Informed 
Completion Time Program. 

With one or more cells in on~ or more batteries in one division< 2.07 V, the 
battery cell ts degraded. Per Action b.1, within 2 hours, verification of the required 
battery charger OPERABILITY is made by monitoring the battery terminal voltage 

• 

(4.8.2.1.a:2) and of the overall battery state of charge by monitoring the battery float 
charge current (4.8.2.1.a.1). This assures that there is still sufficient battery 

_____ c_a pacU.x_t_Q_Q_er:_torm_ 1he___ i_n_tend_e_d __ furu:t.1oo .__ __ Iberelore, __ wHh _ one __ _or _more __ce 1 J s iJJ __ one or. ________ _ 

• 

more batteries< 2.07 V, continued operation is permitted for a limited period up to 24 
hours. 

Division 1 or 2 with float current> 2 amps, or Division 3 or 4 with float current 
> 1 amp, indicates that a partial discharge of the battery capacity has occurred. This 
may be due to a temporary loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some loss of capacity. Per Action 
b.2, within 2 hours verification of the required battery charger OPERABILITY is made by 
monitoring the battery terminal voltage. 

Since Actions b.1 and b.2 only specify "perform," a failure of 4.8.2.1.a.1 or 
4;8.2.1.a.2 acceptance criteria does not result in this Action not being met. However, 
if one of the Surveillance Requirements is failed the appropriate Action(s), depending on 
the cause of the failures, is also entered. 

If the Action b.2 condition is due to one or_more cells in a low voltage condition 
but still greater than 2.07 V and float voltage is found to be satisfactory, this is not 
indication of a. substantially discharged battery_and 18 hours is a reasonable time prior 
to declaring the battery inoperaqle. 

With one or more batteries in one division with one or more cells electrolyte 
level above the top of the plates, but below the minimum established design limits, (1.e., 
greater than the minimum level indication mark), the battery still retains sufficient 
capacity to perform the intended function. Per Action b.3, within 31 days the minimum 
established des1 gn limits for electrolyte l eve1 mu.st be re-established. · 

LIMERICK - UNIT 2 B 3/4 8-ld Amendment No.~
Associated wi.th Amendment 203 



3/4,B ELECTRICAL POWER SYSTEMS 

BASES 

A,C, SOURCES, o,c, SOURCES, and ONSIJE POWER DISTRIBUTION SYSTEMS (Cont1nued) 

With electrolyte level below the top of the plates there is a potential for dryout 
and plate degradatiori. Actiori b.3 addresses this potential (as well as provisions in 
Specification 6.8.4.h, asattery Monitoring aRd Maintenance Program"). Within 8 hours 
level 'is· required to·be restored to above the top of the plates. The Action requirement 
to verify.that there is no leakage by v1sual inspection and t,he Specification 6.8.4.h 
item to initiate action to equalize and test in accordance with manufacturer's ,· 
recommendation are taken from Annex D of ·IEEE Standard 450-1995. They are performed 
following the restoration of the electrolyte level· to above the top of the plates. Based 
on the res,ul ts of the manufacturer's recommended testing the battery may have to be 
declared inoperable and the affected cell(s). replaced. · 

Per Action b.4, with one or more batteries in one division with pilot cell 
temperature less than the minimum established des1gn limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte temperature limits the 
curr~nt and power available. Since the battery is sized with margin, while battery 
capacity 1 s degraded, sufficient capacity exists to perform the i ntend.ed function and the 
affected battery is not required to be considered inoperable solely as a result of the 
pilot cell temperature not met. 

Per Action b.5, with one or mare batteries in more than one division with battery 
parameters not within limits there is not sufficient assurance that battery capacity has 
not been affected to the degree that the batteries can still perform their required 
function, given that multiple divisions are involved. With multip1e divisions involved, 
this potential could result in a total lass of function on multiple systems that rely 
upon the batteries. The longer restoration t1mes specified for battery parameters on one 
divis1on not within limits are therefore not appropriate, and the param·eters must be 
restored to within limits on all but one division within 2 hours. 

When any battery parameter is outside the allowances of Actions b.l, b.2, b.3, 
b.4, or b.5, sufficient cap,acity to supply the maximum expected load requirement is not 
ensured and a 2 hour restoration time 1s appropriate. Additionally, discovering one or 
more batteries in one division with one or more battery cells float voltage less than 
2.07 V and float current greater than limits indicates that the battery capacity may not 
be sufficient to perform the intended functions. The battery must therefore be restored 
within 2 hours. 

The OPERABILITY of the minimum specified A.C. and D.C. power sources and 
associated distribution systems dur1ng shutdown and refueling ensures that (1) the 
facility can be mainta1ned in the shutdown or refuel1ng condition for extended time 
periods and (2) suffic1ent instrumentation and control capability is available for 

A 
(_.!!J' 

• 01:" 

monitoring and mai ntai ni ng the unit status. . I 
The surveillance requ1rements far demonstrating the OPERABILITY of the 

diesel generators are in accordance with the recommendations of Regulatory 
Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power 

LIMERICK - UNIT 2 B 3/4 B~le Amendment No.~. 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A.C. SOURCES. D.C. SOURCES. and ONSITE POWER DISTRI6UTION SYSTEMS (Continued) 

Supplies, March 10, 1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby 
Diesel Generators," Revision 1, October 1979 and Regulatory Guide 1.108, "Periodic 
Testing of Diesel Generator Units Used as Onsite Electric Power Systems at Nuclear 
Power Plants," Revision 1, August 1977 except for paragraphs C.2.a(3), C.2.c(l), 
C.2.c(2), C.2.d(3) and C.2.d(4), a.nd the periodic testing will be performed in 
accordance with the Surveillance Frequency Control Program. The exceptions to 
Regulatory Guide 1.108 allow for gradual loading of diesel generators during testing 
and decreased surveillance test frequencies (in response to Generic Letter 84-15). 
The single largest post-accident load on each diesel generator is the RHR pump. 

The Surveillance Requirement for removal of accumulated water from the fuel oil 
storage tanks is for preventive maintenance. The presence of water does not 
necessarily represent failure of the Surveillance Requirement, provided the 
accumulated water is removed during performance of the Surveillance. 
Accumulated water in the fuel oil storage tanks constitutes a collection of water 
at a level that can be consistently and reliably measured. The minimum level at 
which accumulated water can be consistently and reliably measured in the fuel 
oil storage tank sump is 0.25 inches. Microbiological fouling is a major cause of 
fuel oil degradation. There are numerous bacteria that can grow in fuel oil and 
cause fouling, but all must have a water environment in order to survive. 
Removal of accumulated water from the fuel storage tanks once every (31) days 
eliminates the necessary environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In addition, it eliminates 
the potential for water entrainment in the fuel oil during DG operation. Water may 
come from any of several sources, including condensation, ground water, rain 
w~~~r .1 _cori_tam_i_na_t_ed __ f~~l oil, and from breakdown of the fuel oi,l by bacteria. 
Frequent checking ror -andremoval-of accumulafed -water -mini mTzes--fouTfogand ---·
provides data regarding the watertight integrity of the fuel oil system. The 
Surveillance Frequencies are established by Regulatory Guide 1.137. 

The surveillance requirements for demonstrating the OPERABILITY of the 
units batteries are in accordance with the recommendations of IEEE Standard 450-1995, 
"IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications." 

Verifying battery float current while on float charge (4.8.2.1.a.1) is used to 
determine the state of charge of the battery. Float charge is the condition in which 
the charger is supplying the continuous charge required to overcome the internal losses 
of a battery and maintain the battery in a charged state. The float current 
requirements are based on the float current indicative of a charged battery. Use of 
float current to determine the state of charge of the battery is consistent with IEEE-
450-1995. 

This Surveillance Requirement states the float current requirement is not 
required to be met when battery terminal voltage is less than the minimum established 
float voltage of 4.8.2.1.a.2. When this float voltage is not maintained the Actions of 
LCD 3.8.2.1, Action b .• are being taken, which provide the necessary and appropriate 
verifications of the battery condition. Furthermore. the float current limits are 
established based on the float voltage range and is not directly applicable when this 
voltage is not.maintained . 

LIMERICK - UNIT 2 B 3/4 8-2 Amendment No. -M,~,ml,-m147 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A,C. SOURCES. D.C, SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Verifying, per 4.8.2.1.a.2, battery terminal voltage while on float charge for 
the batteries helps to ensure the effectiveness of the battery chargers, which support 
the ability of the batteries to perform their intended function. Float charge is the 
condition in which the charger is supplying the continuous charge required to overcome 
the internal losses of a battery and maintain the battery in a fully charged state 
while supplying the continuous steady state loads of the associated DC subsystem. On 
float charge, battery cells will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the minimum float voltage established 
by the battery manufacturer (2.20 Vpc, average, or 132 Vat the battery terminals). 
This voltage maintains the battery plates in a condition that supports maintaining the 
~rid life (expected to be approximately 20 years). 

Surveillance Requirements 4.8.2.1.b.1 and 4~8.2.1.c require verification that the 
cell float voltages are equal to or greater than 2.07 V. 

The limit specified in 4.8.2.1.b.2 for electrolyte level ensures that the plates 
suffer no physical damage and maintains adequate electron transfer capability. 

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature is 
greater than or equal to the minimum established design limit (i.e., 60 degrees 
Fahrenheit). Pi1ot cell electrolyte temperature is maintained above this temperature 
to assure the battery can provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery sizing calculations act to 
inhibit or reduce battery capacity . 

Surveillance Requirement 4.8.2.1.d.1 verifies the design capacity of the battery 
charge-rs-:· -Acco-rding to- -Regulafory-Gii,cte· i::r2,-tne-baffery" cnargifr-suppl,f"-is -- ----- - - -
reconunended to be based on the largest combined demands of the various steady state 
loads and the charging capacity to restore the battery from the design minimum charge 
state to the fully charged state, irrespective of the status of the unit during these 
demand occurrences. The minimum required amperes and duration ensures that these 
requirements can be satisfied. 

Surveillance Requirement 4.8.2.1.d.1 requires that each battery charger be 
capable of supplying the amps listed for the specified charger at the minimum 
established float voltage for 4 hours. The ampere requirements are based on the output 
rating of the chargers. The voltage requirements are based on the charger voltage 
level after a response to a loss of AC power. This time period is sufficient for the 
charger temperature to have stabiliied and to have been maintained for at least 2 
hours. 

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's 
capability, as found, to satisfy the design requirements (battery duty cycle) of the DC 
electrical power system. The discharge rate and test length corresponds to the design 
duty cycle requirements as specified in the UFSAR . 

LIMERICK - UNIT 2 B 3/4 8-2a Amendment No. W,-±U,l47 
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3/4,8 ELECTRICAL POWER SYSTEMS 

BASES 

A.C, SOURCES. o,c. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS <Continued) • A battery performance discharge test (4.8.2.1.e and f) is a test of constant 
current capacity of a battery, normally done in the as found condition, after having 
been in service_, to detect any change in the capacity determined by the acceptance 
test. The test is intended to determine overall battery degradation due to age and 
usage.· Degradation (as used in 4.8.2.1.f) is indicated when the battery capacity drops 
more than 10% from its capacity on the previous performance test, or is below 90% of 
the manufacturer's rating. 

Either the battery performance discharge test or the modified performance 
discharge test is acceptable for satisfying 4.8.2.1.e and 4.8.2.1.f; however, only the 
modified performance discharge test may be used to satisfy the battery service test 
requirements of 4.8.2.1.d.2. 

LIMERitK - UNIT 2 B 3/4 8-2b Amendment No. 126 
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ELECTRICAL POWER SYSTEMS 

3/4.8,4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES 

The RPS El ectr1 c Power Hon1tori ng System is provided to isolate the RPS bus 
from the RPS/UPS inverter or an alternate power supply 1n the event of 
overvoltage, undervoltage, or underfrequency. This system protects the loads 
connected to the RPS bus from unacceptable voltage and frequency conditions. The 
essential equipment powered from the RPS buses includes the .RPS logic, scram 
solenoids, and valve isolation logic. 

The Allowable Values are derived from equipment design limits, corrected for 
calibration and instrument errors. The trip setpoints are then determined, 
accounting for the remai n1 ng instrument errors (e.g., drift). The t'ri p set points 
derived in this manner provide adequate protection and include allowances for 
instrumentation uncertainties, calibration tolerances, and instrument drift. 

The Allowable Values for the instrument settings are based on the RPS 
providing power within the design ratings of the associated RPS components (e.g., 
RPS logic, scram solenoids). The most limitlng voltage requirement and associated 
line losses determine the sett1ngs of the electric power monitoring instrument 
channels . 

LIMERICK - UNIT 2 B 3/4 8-3 Amendment No. -e-7, 
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3/4. 9 REFUELING OPERATIONS 

BASES 

3/4.9.1 REACTOR MODE SWITCH 

Lacking the 'OPERABLE ruc:tor mode switch in the Shutdown or Refuel position, 
as specified, ensures that the restrictions _on eontrcl 1"'0cl withdrawal and refueling 
platfoT'II 110vasant during the refueling operations- an properly activated. These 
conditions reinforce the refueling procedures and reduce the probability of 
inadvertent criticality, damage ta reactor internals or fuel assemblies, and 
axpasun of personnel to excessive radioactivity. 

3/4.9.2 INSTRUMENTATION 

The OPERABILITY of at least two source· range 110n1tors ensures that redundant 
J10nitorinQ cai,ab'ilft:"y is available to datect. changes in the reactivity condition 
of the core. The minillUII count rate is not requil'ed when sixteen or fewer fuel 
assemblies are in the core. -During a typical core reloading, 'two, three or four 
i rrad1 ated f ue 1 · usemb 11 as wi 11 be l aaded adjacent. to each SRM to produce greater 

. than the minia'II requirad count rate. Loading sequences are selec:tacl to provide 
far a continuous ailtiply1ng aad1um to be established between the required oper
able SRMs and the~tian of the C01"e alteration. This anhanc:es the ability 
of the SRMs to respond t6 the loading of eadr fuel assembly. · During a core un
loading, the last fuel to be removed is that fuel adjacent to the SRMs . 

3/4:9.3 .. CONTROL 7WD-PO-SmoN~--,-
-- - . ------------------ ------

The requirement that all control rods be inserted during other CORE 
ALTERATIONS ensures that fuel will not be loaded into a call without a control 
rod. 

3/4.9.4 DECAY TIME 

The 11ini1DU11 -requinment for reactor subcriticality prior to fuel movement 
ensures that sufficient time has elapsed to allow the radioactive decay of· the 
short lived fission products. Thb decay tim is consistent with. the usu.p
tions used in the accident analyses. 

3/4. 9 •. 5 COfMJHICATIONS 

The requirement far coaa.mications capability ensures that refueling station 
personnel can be promptly 1nforaad of signi.ficant changes in the facility stat.us 
or core reactivity condition during mavemant of fuel within the reactor pressure 
vessel . 

LIMERICK - UNIT 2 B 3/4 9-1 
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3/4, 9 REFUELING OPERATIONS 

BASES rtontinued) 

3/4.9.6 REFUELING PLATFORM 

The OPERABILITY requirements ensure that Cl) the refueling platform will 
be used for handling control rods and fuel assemblies within the reactor pressure 
vessel, (2) each hoist has sufficient load capacity for handling fuel assemblies 
and control rods, (3) the core internals and pressure vessel are protected from 
excessive lifting force in the event they are inadvertently engaged during 
lifting operations, and (4) inadvertent criticality will not occur due to fuel 
being loaded into a unrodded eel l. 

Inadvertent criticality is prevented by the ref_ueling interlocks that block 
unacceptable operations (e.g., loading fuel into a cell with a control rod withdrawn 
or withdrawal of a rod from the core while the grapple is over the core and loaded 
with fuel). The hoist loaded values identified in Sections 4.9.6.lb and 4.9.6.lc 
support the refueling interlock logic by ensuring that the hoist fuel loaded switches 
function with a load lighter than the weight of a single fuel assembly in water. 
Load values ·represent fuel (load)·on the grapple. The values of 485 +/- 50 pounds 
and 550 + 0, -115 pounds are both less than the weight of a single fuel assembly in 
water attached to the grapple. These load values ensure that as soon as a fuel 
assembly is grappled and lifted, the-refueling interlocks (control rod block and 
bridge motion interlock) are enforced as required. The hoist load weighing system is 
compensated for mast weight to ensure that lifting of components other than fuel 
assemblies (e.g., blade guides) do not cause inadvertent control rod blocks or bridge 
motion stops. 

3/4.9,7 CRANE JRAYEL - SPENT FUEL STORAGE POOL 

The restriction on movement of loads in excess of the nominal weight of a 
fuel assembly and associated lifting device over other fuel assemblies in the 
storaga pool ensures that in the event this load is dropped 1) the activity 
release Will be limited to that contained in a single fuel assembly, and 2) any 
possible distortion of fuel in the storage racks will not result in a critical 
array. This assumption is consistent with the activity .rel ease assumed in the 
safety analyses. 

3/4.9,8 and 3/4,9,9 WATER LEVEL - REACTOR VESSEL and WATER LEVEL - SPENT FUEL 
STORAGE POOL 

The restrictions on minimum water level ensure that sufficient water depth 
is available to remove 99% of the assumed 10% iodine gap activity released 
from the rupture of an irradiated fuel assembly. This minimum water depth is 

· consistent with the assumptions of.the accident analysis. 

3/4.9.10 CONTROL ROD REMOVAL 

These specifications ensure that maintenance or repair of control rods or 
control rod drives w1ll be performed under conditions that limit the.probability 
of inadvertent criticality. ·The requirements for simultaneous removal of more 
than one control rod are more stringent since the SHUTDOWN MARGIN sp~cification 
provides for the core to remain subcritical with only one control rod fully 
withdrawn. 

LIMERICK - UNIT 2 B 3/4 9-2 Amendment No. ECR 06-00391 
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3/4.9 REFUELING OPERATIONS 

BASES (Continued) 

3/4.9,11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 

Irradiated fuel in the shutdown reactor core generates heat during the decay of 
fission products and increases the temperature of the reactor coolant. This decay heat 
must be removed by the RHR system to maintain adequate ·reactor coolant temperature. 

RHR shutdown cooling is comprised of four (4) subsystems which make two (2) 
loops. Each loop consists of two (2) motor driven pumps, a heat exchanger, and 
associated piping and valves. Both loops have a common suction from the same 
recirculation loop. Two (2) redundant, manually controlled shutdown cooling subsystems 
of the RHR system provide decay heat removal. Each pump discharges the reactor 
coolant, after circulation through the respective heat exchanger, to the reactor via 
the associated recirculation loop. The RHR heat exchangers transfer heat to the RHR 
Service Water System. 

An OPERABLE RHR shutdown cooling subsystem consists of one Cl) OPERABLE RHR pump, 
one (1) heat exchanger, and the associated piping and valves. The requirement for 
having one· (1) RHR shutdown cooling subsystem OPERABLE ensures that 1) sufficient 
cooling cap.acity is available to remove decay heat and maintain the water in the 
reactor pressure vessel below 140°F, and 2) sufficient coolant circulation would be 
available through the reactor core to assure accurate temperature indication. 
Management of gas voids is important to RHR Shutdown Cooling Subsystem OPERABILITY. - I 

• 

The requirement to have two (2) RHR shutdown cooling subsystems OPERABLE when 
there is less than 22 feet of water above the reactor vessel flange ensures that a 

_____ sJng_l_e_ fa_i]Lff_e Q.f th~_ OJ?er\1_1~_:Lng_ 19.9_P.J."ill_ not result in a complete loss of residual 

• 

heat remova 1 ca pabi 1 i ty. With the reactor -v-e-ssel- head renio\led -and- 22 feet - ---- -- --- -- - -
of water above the reactor vessel flange, a large heat sink is available for 
core cooling. Thus, in the event of a failure of the operating RHR subsystem, adequate 
time is provided to initiate alternate methods capable of decay heat removal or 
emergency procedures to cool the core. 

To meet the LCO of the two (2) subsystems OPERABLE when there is less than 22 
feet of water above the reactor vessel flange, both pumps in one (1) loop or one (1) 
pump in each of the two (2) loops must be OPERABLE. The two (2) subsystems have a 
common suction source and are allowed to have a common heat exchanger and common 
discharge piping. Additionally, each shutdown cooling subsystem can provide the 
required decay heat removal capability; however, ensuring operability of the other 
shutdown cooling subsystem provides redundancy. 

The required cooling capacity of an alternate method of decay heat removal should 
be ensured by verifying its capability to maintain or reduce reactor coolant 
temperature either by calculation (which includes a review of component and system 
availability to verify that an alternate decay heat removal method is available) or by 
demonstration. Decay heat removal capability by ambient losses can be considered in 
evaluating alternate decay heat removal capability . 

LIMERICK - UNIT 2 B 3/4 9-2a Amendment No. W, fil, -Bi, 
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3/4.9 REFUELING OPERATIONS 

?/4.9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued) 

RHR Shutdown Cooling System piping and components have. the potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems 
and may also prevent water hammer, pump cavitation, and pumping of non-condensible gas 
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficiently filled with water prior to placing the system in 
operation when in OPCON 5. The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
that is aligned for service using system operating procedures that ensure the RHR 
shutdown cooling suction and discharge flow paths are sufficiently filled with water. 
An RHR Shutdown Cooling sub-system that is already in operation at the time of entry 
into the APPLICABILITY is OPERABLE. For an idle RHR Shutdown Cooling subsystem, the 
surveillance is met through the performance of the operating procedures that place the 
RHR Shutdown Cooling subsystem in service. 

• 

With the required decay heat removal subsystem(s) inoperable and the required 
alternate method(s) of decay heat removal not available in accordance with Action ''a'', 
additional actions are required to m1nimize any potential fission product release to 
the environment. This includes ensuring Refueling Floor Secondary Containment is 
OPERABLE; one (1) Standby Gas Treatment subsystem is OPERABLE; and Secondary • 
Containment isolation capability (i.e., one (1) Secondary Containment isolation valve . 
and associated instrumentation are OPERABLE or other acceptable administrative controls 
to assure isolation capability) in each associated penetration not isolated that is 
assumed to be isolated to mitigate radioactive releases. This may be performed a~ an 

. administrative check, by examining logs or other information to determine whether the 
componenti are out of service for maintenance or other reasons. It is not necessary 
to perform the Surveillances needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is inoperable, then it must be restored to OPERABLE 
status. In this case, the surveillance may need to be performed to restore the 
component to OPERABLE status. Actions must continue -until all required components are 
OPERABLE. 

If no RHR subsystem is in operation, an alternate method of coolant circulation is 
required to be established within one (1) hour. The Completion Time is modified such 
that one (1) hour is applicable separately for each occurrence involving a loss of 
coolant circulation. 

LIMERICK - UNIT 2 B 3/4 9-3 Amendment No.~ 
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3/4,10 SPECIAL TEST EXCEPTIONS 

3/4,10,1 PRIMARY CONTAINMENT INTEGRITY 

The requirement for PRIMARY CONTAINMENT INTEGRITY is not applicable during 
the period when open vessel tests are being performed during the low power 
PHYSICS TESTS. 

3/4.10.2 ROD WORTH MINIMIZER 

In order to perform the tests required 1n the technical specifications 
it is necessary to bypass the sequence restraints on control rod movement. The 
additional surveillance requirements ensure that the specifications on heat 
generation rates and shutdown margin requirements are not exceeded during the 
period when these tests are being performed and that individual rod worths do 
not exceed the values assumed in the safety analysis. 

3/4,10.3 SHUTDOWN MARGIN DEMONSTRATIONS 

Performance of shutdown margin demonstrations with the vessel head removed 
requires additional restrictions in order to ensure that criticality does not 
occur. These additional restrictions are specified in this LCD. 

3/4.10.4 RECIRCULATION LOOPS 

This special test exception permits reactor criticality under no flow 
conditions and is required to perform certain startup and PHYSICS TESTS while 
at low THERMAL POWER levels. 

3/4.10.5 OXYGEN CONCENTRATION~ 

Relief from the oxygen concentration specifications is necessary in order 
to provide access to the primary containment during the initial startup and 
testing phase of operation. Without this access the startup and test program 
could be restricted and delayed. 

3/4.10.6 TRAINING STARTUPS 

This special test exception permits training s,tartups to be performed with 
the reactor vessel depressurized at low THERMAL POWER and temperature while 
controlling RCS temperature with one RHR subsystem aligned in the shutdown 
cooling mode in order to minimize contaminated water discharge to the 
radioactive waste disposal system. 

3/4.10.7 SPECIAL INSTRUMENTATION - INITIAL CORE LOADING 

This special test exception permits relief from the requirements for a 
minimum count rate while loading the first 16 fuel bundles to allow sufficient 
source-to-detector coupling such that minimum count rate can be achieved on an 
SRM. This is acceptable because of the signHicant margin to criticality 
while loading the initial 16 fuel bundles . 

LIMERICK - UNIT 2 B 3/4 10-1 



3/4.10 SPECIAL TEST EXCEPTIONS 

3/4,10.8 INSERVICE LEAK AND HYDROSTAfIC TESTING 

This special test exception permits certain reactor coolant pressure tests to be 
performed 1n OPERATIONAL CONDITION 4 when the metallurgical characteristics of the 
reactor pressure vessel (RPV) or plant temperature control capabilities during these 
tests require the pressure testing at temperatures greater than 200°F (normally 
corresponding to OPERATIONAL CONDITION 3). The additionally imposed OPERATIONAL 
CONDITION 3 requ1rements for SECONDARY CONTAINMENT INTEGRITY provide conservatism in 
response to an operat1onal event. 

Invoking the requirement for Refueling Area Secondary Containment Integrity along 
with the requirement for Reactor Enclosure Secondary Containment Integrity applies 
the requirements for Reactor Enclosure Secondary Containment Integrity to an 
extended area encompassing Zones 2 and 3. Core alterations and fuel handling are 
prohibited in this secondary containment configuration. Drawdown and inleakage testing 
performed for the combined zone system alignment shall be considered adequate to 
demonstrate integrity of the combined zones. 

Inservice hydrostatic testing and inservice leak pressure tests required by Section 
XI of the Ameri tan S.oci ety of Mechanical Engineers (ASME) Boil er and Pressure Vessel 
~ode are performed prior to the reactor going critical after a refueling outage. The 
minimum temperatures (at the required pressures) allowed for these tests are 
determined from the RPV pressure and temperature (P/T) limits required by LCO 3.4.6, 
Reactor Coolant System Pressure/Temperature Limits. These limits are conservatively 
based on the fracture toughness of the reactor vessel, taking into account 
anticipated vessel neutron fluence. With increased reactor fluence over time, the 
minimum allowable vessel temperature increases at a given pressure. 

LIMERICK - UNIT 2 B 3/4 10-2 Amendment No.% 
~CR 99 00Be4, -M-0-

Associated with Amendment No. -±W, 211 

• 

• 

• 



• 

• 

3/4.11 RADIOACTIVE EFFLUENTS 

BASES 

3/4.11.1.l and 3/4.11.1.2 {Deleted) 

LIMERICK - UNIT 2 

THE INFORMATION FROM THESE SECTIONS 
HAS BEEN RELOCATED TO THE ODCM. 

-- - ----- -- ----- --
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RADIOACTIVE EFFLUENTS 

3/4,11.1.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4,11.1,4 LIOUID HOLDUP TANKS 

The tanks listed in this specification include all those outdoor radwaste 
tanks that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and surrounding area 
drains connected to the liquid radwaste treatment system. 

Restricting the quantity of radioactive material contained in the specified 
tanks provides assurance that in the event of an uncontrolled release of the 
tanks' contents, the resulting concentrations would be less than 10 times the 
limits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potable 
water supply and the nearest surface water supply in an UNRESTRICTED AREA. 

3/4.11.2.1 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO.THE ODCM . 

LIMERICK - UNIT 2 B 3/4 11-2 Amendment No.+! 
Associated with Amendment No. 148 



RADIOACTIVE EFFLUENTS 

BASES 

3/4 11.2.2 through 3/4 11.2.4 (Daletad) 

LIMERICK - UNIT 2 

THE INFORMATION FROM THESE SECTIONS 
HAS BEEN RELOCATED TO THE ODCM. 

B 3/4 ll-3 Amendment No.11 
JAN O 2 1991 
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RADIOACTIVE EFFLUENTS 
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• 
3/4.11.2.5 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM . 

• 
LIMERICK - UNIT 2 B 3/4 11-4 Amendment No.-l-±-, 191 



BASES 

3/4.11.2.6 MAIN CONDENSER 

Restricting the gross rad1oactiv1ty rate of noble gases from the main condenser 
provides reasonable assurance that the total body exposure to an individual at the 
exclusion area boundary will not exceed a small fraction of tpe·lim1ts of 10 CFR Part 
100 in the event this effluent is· inadvertently-discharged directly to the 
environment w1thout·treatment. This specification implements the requirements of 
General• Design Criteti_a 60 and 64 of Appendix A to 10 CFR_Part 50. 

3/4.11.2'. 7, 3/4. 11. 31 and 3/4.11.4 (Deleted) - INFORMATION FROM THESE. SECTIONS RELOCATED 
TO THE ODCM OR PCP. 
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING 

BASES 

Section 3/4.12 (Deleted) 

LIMERICK - UNIT 2 

THE INFORMATION FROM THIS SECTION 
HAS BEEN RELOCATED TO THE ODCM. 
BASES PAGE B 3/4 12-2 HAS BEEN 
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2,1 SAFETY LIMITS 

BASES 

2.0 INTRODUCTION 

The fuel cladding, reactor pressure vesse1 and primary system p, p1 ng 
are the principal barriers to tfle release of radioactive mater1als to the 
environs. Safety Limits are established to protect the integrity of these 
barriers during normal plant operat;ons and anticipated transients. The 
Technical Specification Safety Limit is set generically on a fuel product Minimum 
Critical Power Rat'ion (MGPR) correlation ba.sis as. the MCPR which corresponds to a 
95% probability at a 95% confidence level that transition boiling will not occur, 
referred to as SLMCPR(95/95). The fuel cladding integrity Safety Limit is set 
such that no Significant fuel damage is calculated to occur if the limit is not 
violated. Because fuel damage is not directly observable, a step-back approach 
is used to establish a Safety Limit such that the MCPR is not less than the 1imit 
spetifted in Specification 2.1.2. MCPR greater than the specified limit 
repr·esents a conservative margin relative to the conditions required to maintain 
fuel cladding integrity. The fuel cladding is one of the physical barriers 
which separate the radioactive materials from the environs. Th.e integrity of 
this c.Tadding barrier is related to its relative freedom from perforations or 
cracking. Although some corrosion or use rslated tracking may occur during 
the li•fe of the cladding, fission product migration frm this source is 
incrementally cumulative and contfouously measurable. Fuel c1adding 
perforati ans, however, can result from thermal stresses whkh occur from reactor 
operation .significantly above design conditions and the Limiting Safety System 
Settings. While fission product migration from cladding perforation is just as 
measurable as that from use ·related cracking, the thermally caused cladding 
perforations si g,nal a threshoTd beyond which sti 11 greater thermal stresses may 
cause gross rather than incremental cladding deterioration. Therefore, the fuel 
c~adding Safety Limit is defined With a mar~in to the conditions Whic:M would 
produce onset of transition boiling. MCPR of 1.0. These conditions represent a 
s1:gl'lifi cant departure from tM condlt1 on intended bY aes1 gn tor p I anned 
operat1on. This is accomplished by having a Safety Ltmit Minimum Critical Power 
Ratio (SLMCPR) design basis. referred to as SLMCPR(§5/95), which corresponds to a 
95% probability at a 95% confidences level ( the 95/95 MCPR cr'iteri on) that 
transition boil fog wi 11 not occur. 

2,ljl THERMAL POWER. Low Pressure or Low F1ow 

The use of the (GEXL) correlation is not valid for all critical power. 
calculations at pressures below 700 psia or core flows less than 10% of rated 
flow. Therefore, the fuel cladding ·,ntegrity Safety Lfait is established by 
other means. This is done by establishing a limittng condition on core. THERMAL 
POWER with the, following basis. Since the pressure drop in the bypass region 
is essentially all elevation head, the care pPessure drop at low power and 
flows will always be greater than 4.5 psi. Analyses show that with a bundle 
flow of 28 x 103 lb/hr, bundle pressure drop is nearly independent of bundle 
power and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi driving 
head •will be. greater than 28 x 103 1.b/hr. Fu:11 scale ATLAS test data taken 
a.t pressures from 14 . .7 psi a to 800 psia indicate that the fuel a;;sembly criti
cal ~ower at this flow is approximately 3.35· MWt. With the design peaking 
factors, this corresponds to a THERMAL POWER of more than 50% of RATEEl THERMAL 
POWfR. Thus, a THERMAL POWER limit Of 25% of RATED THERMAL PO.WER for reactor 
pressure below 700 psia is conservative . 
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SAFETY LLMITS 

2.1.2 THERMAL POWER. High Pressure and High Flow 

The fuel cladding integrity Safety Limit is set such that no fuel damage 
is calculated to occur if the limit is not violated. Since the parameters 
which resalt in fuel damage are not directly observable during reactor ,0peration, 
the th·ermal and hydraulic condittons resurting in a dep-arture from nucl!=ate 
boiling ha.ve been used to mark. the beginning of the region where fuel damage 
could occur. Although it is recognized that a departure from nucleate boiling 
would nq,t necessarily result 1,n damage to 8WR f.uel rods, the critical power at 
which boiling transition is calculated to occur has been adopted as a convenient 
limit. The Technical Spec1ficaUon Safety llmit value is dependent on the fuel 
product Ji ne and the correspondfog MCPR carrel ati o,n, which is ·cyc-1 e independent. 

The value is bas-ed on the Critical Power Ratio (CPR) data statistics and a '96% 
probability with 95% confidence that rods are not susceptible to·boiling 
transition, referred to as MCPR(95/95). 

The Safety Limit 1s based on GNF2 fuel. For cores With a single fuel product 
line, the SLMtPR( 95/95) ts the MCPR( 95/95) for the fuel type. FDr cores. 1 oaded 
with a mix bf applicable fuel type.s, the SLMCPR(95/95) is based on the large.st 
(i.e., most limiting) of the MCPR values for the fuel product lines t-hat ,a.re fresh 
or 0nce•burnt at the start of the cycle. 

Reference: 

L "Genera] Electric Standa·rd Application for Reactor Fuel , 11 NEDE-24011-P-A 
(latest approved revision). 
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SAFITT LIMITS 

BAS.ES 

2.1.3 REACTOR COOLANT SYSTEM PRESSURE 

The Safety Limit for the reactor coolant system pressure has been 
selected such tha.t it is at a pressure below which it can 'be shown that the 
integrity of the system is not endangered. The reactor press~re vessel is 
designed to Section Ill of the ASHE Boiler and Pressu~ Vessel Code 1968 
Edition, including Addenda through Sllliler 1969, which pen1its a raaxhu.111 pres
sure. transient of Ll~, 137S psig, of design pressure 1250 psig. The Safety 
Limit of 1325 psig, as measured by the reactor vessel ste·am dome. pressure 
indkator, :is equivalent to 1375 psig at the lowest elevatton of the reactor 
coolant system. The reactor coolant system is designed to the ASHE Boiler 
and Pressure Vessel Code, 19n Editton, including Addenda through Sumer 1977 
for the reactor recirculation piping, which peraf ts a aaxi111.111 pressure transient 
of 110%, 1375 ps.ig of design pressure, 1250 psig tor suction piping and 1500 
psig for discharge piping. The pressure Safety Limit is Hlected to be the 
lowest transient overpressure allowed by the ASME Boiler and Ptessure Vessel Code 
Sectio~ III, Class I. 

2.1.4 REACTOR VESSEL WATER LEVEL -
, 

With fuel in the reactor vessel during periods when the reactor ts 
shutdown, consideration must be given to water level requirements due to the 
effect of decay heat. If the water leve:l should drop below the top of the 
active irradiated fuel during this peri•od, the ability to ruove decay heat is 
reduced. This reduction in coolfn¥ cihabili~ could lead to e.levated cladding 
temperatures and clad perfo.rafion n e even that the water level became less 
than two-thirds of the core height~ The ~fety Limit has been established at 
the top of the active irradiated fuel to provide a point wf!i~h can be 110nitored 
and also provide adequate orgin for effective action. 

. . 
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2.2 LIMITING SAFETY SYSTEM SETTINGS 

2.2.1 REACTOR PROTECTfON SYSTEM INSTRUMENTATION SETPOINTS 

The Reactor Protection System instrumentation setpoints specified in 
Table 2.2.1-1 are the values at ,which the reactor trips ore set fpr each para
meter. The Tri.p Setpoints have be.ens.elected to ensure that the reactor core 
and reactor coo 1 ant s.y5tern a re prevented fron, exceeding their Safety Limits 
during normal operation arid desig.n basis anticipated operational occurrences 
and to ~ssist in mitigating the consequences of accidents, Operation with a 
trip set less conservative tha•n its Trip Setpoint but within its specified 
Allowable Value is accept(lb1e on the basis that the differenGe 'between e.ach 
Trip Setpoint and the A1lowable Value is equal to or less than the drift 
allowance assumed for each trip in the safety analyse~. 

1. Intermediate Range MDnitor. Neutron Flux - H'igh 

The IRM system consists of 8 chambersj 4 in each of the reactor trip 
srs~e~s~ The IRM i~ a 5 ~eca~e 10 range instrument. The trip setpoint 9f 
d1v1sions of scale JS active ,n each of the 1-0 ranges. Thus as the IRM 1s 
ranged up to accommodate the increase in pow_er level, the trip setpoint is 
also ranged up. The IRM instrurnents provide for overl.ap with both the APRM 
and SRM systems. 

The most significant source of reactivity changes during the. power 
increase is due to control rod withdrawal. In order to ensure that the IRM 
provides the requ~r~d protection, a range of rod wjthdraw~l a~~idents have 
been analyzed. The results of these analyses are ,n Section !5..4 of the 

120 

FSAR. The most severe case involves an initial condition in which TMERMAL 
POWER is at approx:imatelt 1% of RAT~D THERMAL POWER'" Additi ona-1 conservati srn 
was taken in this analysis by assuming the !RM channel closest to the control 
rod bein~ w'ithdrawn is bypassed. The re'Sults of this analys.i s show that the 
reactor 1 s shutdown and peak power is limited to 21% of RATED THERMAL ,POW[R 
With the peak fuel enthal~y well below the fuel failure_threshold of 170 cal/gm. 
Based on t~is analysis, the IRM provides protection against local control rod 
errors and continuous withdrawal of control rods in sequence and provides backup 
prote'ction for the APRM. · 

2. Average Power Range Morii tor 

The APRM system is divided into four APRM .channels and four 2-0ut~Of-4 Voter 
channels. The four voter channels. are divided into two groups of two each, with 
each group of two providing in.puts to one RPS trip system. All four v9ters will 
trip ( faJT scram) when any two unbypassed AP·RM channe 1 s exceed their trip 
setpoints. · 

APRM trip Functions 2.a, 2.b, 2 .. c 1 . ·and 2.d are voted independently fr.om OPRM 
Upscale Function 2.f, Therefore, any Function 2.a, 2.b, 2.c, or 2.d trip from 
cgny two unbypassed A~RM chanri.e ls wi r1 result 1 n a full trip in each of the four 
voter channels, Similarly, a Fun.ct1on 2.f trip from any two unbyj;>as.sed APRM 
cblannels will result in a full trip from each of the four voter channels. 

For operation c1t 1 ow pressure and 1 ow f) ow du•ri ng STARTUP the APRM Neutron 
Flux,Upscale (Setdown) scram setting of 15% of RATED THERMAL P6WER provides adequate 
thermal margin between the setpoi nt and the Safety Limits. The. rnargi n accommodates 
the anticipated ma.neuvers associated with power pl ant startup. Effects of increasing 
pressure at zero or low void co.ntent are minor and cold water from sources available 
during startup is not much colder than that al ready in t.he system. Tempe.ra-

• 

• 

ture coeffici.ents are small a_nd control rod p.atterns are constra-ined .by the 
R~M. Of al1 the possible sources of react1vity_input, unif<;>rrn control rod • 
withdrawal is the most probable cause of sign1f1cant power incre~se. ·. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

Average Power Range Monitor . (Continued) 

Because the flux: distribution associated with uniform rod withdrawals does not 
involve high 1ocal peaks and because several rods must be moved to change power 
by a s i gn1f 1 cant amount, the rate of power r1 se is very s 1 ow. Genera.11 y the 
heat flux is in near equilibrium with the fi'ssion r<1te. In an assumed uniform 
rod withdrawal approach to the trip level, the rate of power rise is not more 
than 5% of RATED THERMAL POWER per minute and the APRM system would be more 
than adequate to assure shutdown before the power could exceed the Safety Limit. 
The 15% Neutron flux - Upscale (Setdown) trip remafns active until the mode 
switch is placed in the Run position. 

The APRM trip system 1s calibrated using heat balance data taken during 
steady state condftions. Fission chambers provide the basic input to the 
system and the.refore the monitors respond airectly and quickly to changes due 
to transient operation for the case of the Neutron Flux - Upscale setpoint; i.e., 
for a power increase, the THERMAL POWER of the fuel w111 be 1 ess than that 
indicated by the neutron flux due to the time constants of the heat transfer 
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint, 
a time constant of 6 ± 0.6 seconds is introduced into the flow-biased APRM in 
order to simulate the fuel thermal transient characteristics. A more conservative 
maximum value is used for the flow-biased setpoint as shown in Table 2.2.1-1. 

A reduced Trip Setpoint and Allowable Value is provided for the Simulated 
Thermal Power - Upscale Function, applicable when the plant is operating in 
Single Loop Operation (SLO) per LCO 3.4.1.1, In SLO, the drive flow values CW) 
used in t,he Trip Setpoint and Allowable Value equations is reduced by 7.6%. Hie 
7.6% value is established to conservatively bound the inaccuracy created in the 
core flow/drive flow correlation due to back flow in the jet pumps associated 
with the inactive recirculation loop. the lr1p Setpo1nt and Al lowable-v=a~lu~e~t=hu~s~.--
maintain thermal margins essentially unchanged from those for two-loop operation. 
The Trip Setpoint and Allowable Value equations for single loop operation are 
only valid for flows down to W = 7.6% .. The Trip Setpoint and Allowable Value do 
not go below 61.5% and 62.0% RATED THERMAL POWER, respectively. This is 
acceptable because back flow in the inactive recirculation loop is only a,n issue 
with drive flows of approximately 40% or greater (Reference 1). 

1he APRM setpoints were selected to provide adequate margin for the Safety 
Limits and yet allow operatfng margin that reduces the possibility of unneces
sary shutdown. 

The APRM channels also include an Oscillation Power Range Monitor 
(OPRM) Upscale Function. The OPRM Upscale Function provides compliance 
with GDC IO and GDC 12, thereby proYid1ng protection from exceeding the 
fuel MCPR Safety Limit due to anticipated thermal-hydraulic power 
oscillations. me OPRM Upscale Function receives input signals from th,e 
local power range monitors CLPRMs) within the rea.ctor core, which are 
combtned into "cells» for evaluation by the OPRM algorithms. 

References 2, 3 and 4 describe three algorithms for detecting thermal
hydraulfc instability related neutron flux oscillations: the per16d based 
detection algorithm, the amplitude based algorithm, and the growth rate 
algorithm. All three are implemented in the OPRM Upscale Function, but the safety 
analysis takes credit only for the period based detection algorithm. The 
remaini~g algorithms provide defense in depth a~d additional protection against 
unantic1 pated osci 11 ati ons. OPRM Upscale Funct, on OPERABILITY for Technical 
Specification purposes is based only -0n the period based detection ,algorithm. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

Average Power Range Monitor CCont1nued) 

The DPRM Upscale trip output shall be automatically enabled (not bypassed) 
when APRM 61mulated Thermal Power 1s ~ 29.5% and recfrculat1on drive flow is< 60% 
as indicated by APRM measured recircttlation drive flow. (NOTE: 60% recirculation 
drive flow 1s the recirculation drive flow that corresponds to 60% of rated core 
flow. Refer to TS Bases 3/4.3.1 for further discussion concerning the 
recirculation drive flow/core flow relationship.) Th1s 1s the operating region 
where actual thermal-nydraulic 1nstab111ty and related neutron flux osc1llat1ons 
may occur. See Reference 5 for additional discussion of OPRM Upscale trip enable 
regi,on limits. These setpoints, which are sometimes referred to as the "auto
bypass" setpoints, establish the boundaries of the OPRM Upscale trip enabled 
region. The APRM Simulated Thermal Power auto-enable setpoint has 1% deadband 
while the drive flow setpo1nt has a 21 deadband. The deadband for these 
setpoints is established so that it increases the enabled reg1on. 

An OPRM Upscale trip is tssued from an APRM chanrtel when the period based 
detection algorithm in that channel detects oscillatory changes 1n the neutron 
flux, indicated by the combined signals of the LPRM detectors 1n a cell, with 
period confirmations and relative cell amplitude exceeding specified setpoints. 
One or more cells in a channel exceeding the trip conditions w111 result in a 
channel trip. An OPRM Upscale. trip is also issued from the channel if either the 
growth rate or amplitude based algorithms detect osci 11 atory changes in the 
neutron flux for one or more cells in that channel, 

• 

There are four "sets" of OPRM re,lated setpoints or adjustment parameters: 
a) OPRM trip auto-enable setpoints for APRM s·imulated Thermal Power (29.5%) and • 
recirculation drive flow (601); b) period based detection algorithm (PBDA) 
confirmation cour:1t and amplitude setpoints; c) pertod based detecti-On algorithm 
tuning parameters; and d) growth rate algorithm (GRA) and amplitude based 
algorithm CABA) setpoints. 

The first set, the OPRM auto-enable region setpoints, are treated as 
nominal setpoint~ with no additional margins added as discussed in Reference 5. 
The settings, 29.5% APRM Simulated Thermal Power and 60% recirculatioh drive flow, 
are defined (limit values) in a note to Table 2.2.1-1. The second set, the OPRM 
PBDA trip setpoi nts, are, established in accordance with method al ogi es defined in 
Reference 4, and are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" parameters, are 
establish~d or adjusted in accordance with and contro1led by station procedures. 
The fourth set, the GRA and ABA setpoints, in accordance witti References 2 and 3, 
are es ta.bl i shed as nominal values only, and controlled by station procedures. 

3. Reactor Vessel Steam Dome Pressure-High 
High pressure in the nuclear system could cause a rupture to the nuclear 

system process barrier resulting in the release of fission products. A pressure 
jncrease while operating will also tend to ,ncrease the power of the reactor by 
compressing voids thus adding reactivity. The trip Will quickly reduce the 
neutron flux, counteracting the pressure increase. The trip setting is slightly 
higher than the operating pressure to permit normal operation without spurious 
trips. Tne setting provides for a wide margin to the maximum ,allowable design 
pressure and takes into account the location of the pressure measurement compared 
to the highest pressure that occurs in the system during a transient. This trip 
setpo1nt 1s effective at low power/flow conditions when the turbine stop valve 
and control fast closure trips are bypassed. For a turbine trip or load rejection 
under these conditions, the transient analysis indicated an adequate margin to 
the tnermal hydraulic limit. 
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LIMITING SAFffi SYSTEM SffiINGS 

BASE§ 
BEACIPB PROTECTION SYSTEM INSTRUMENTATION SEJPOINTS (Continued) 

4. Reactor Vessel Water LeyeJ-LQW 
The nactor vessel water level trip setpoint has been used in transient 

analyses dealing with coolant inventory i:lecrease. The SCl"III setting was chosen 
far enough below the nonu.1 operating level to avoid spurious trips but high 
enough above the fuel to assure that there is adequate protection for the fuel 
and pressure l imi~s. 

s. Main steam Line JsQ1at1on Valye-CJosure 
The 1111n steam line i.solation valve closure trip was ~rovidad to limit 

the uount of fhston product release for certain postlllatecf events. The MSIVs 
are closed autmaatically from measured parueters such as high steam flow, low 
reactor water level, high steam tunnel temperature, and low steam line pressure. 
The MSIYs elosun scram anticipates the. pressure and flux transients which 
could follow MSIV closurt and thereby protects reactor vessel pressure and 
fue 1 theraa 1 /hydraulic Safety L 1111 ts. 

6. DELETED 

7. QrvweJJ Pressure-High 

. High pressure in the d~ll could indicate a break 1n the primary p.ressure 
boundary systems or ! lass of dr.Ywell cooling. The reactor is tripped in order 
to mtnimize the poss1bility of fuel damage and reduce the amount of energy being 
added to the cooll.Jlt and to the priory containment. The trip setting was 
selected as low as possible without causing spurious trips. 

FEB 161995 
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• LI~ITING SAFffi SYSTEM SffiING 

BASES 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

8. Scram Dischar-ge Volume Water Level-High 

The scram discharge voll:Jllle recei.ves the water displaced t!>y the ·motion of 
the control rod drive pistons during a reactor scrani. Should this volume fill 
up to a point-where· there 1s insufficient volume to accept the displaced water 

- at pressures -below 65 _psig, control rod insertion wou1d be hindered:. The reactor 
is therefore tripped whe'1 the water level has reached a poi.nt high enough to 
1 ndi cate that it. 1 s indeed f i 111 ng up; but the vo l.ume is still greBtt enough. to 
acconaodate the water. from the movement of the rods. at p.ressures °bel:ow 65 ps tg 
when they are. tripped. The trip setpoint for each scram discharge volume is 
equivalent to· a contained volume of 25.45 gallons of water. 

9. Turbine -Stop Valve.-Closure 

The turbf ne stop valve closure trip anticipates the pressure, nelltron 
flux,. and hea~ flux increases that wo1.1ld i-esult fr.om closure of the &top 
valves. With. a trip setting of 5% of valve c~·osure from full ·open, the 
resultant increase in haat flux is such that adequate·thermal aargins are 
maintained durfng- the worst d•sign basis transient. 

• 10. Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 

• 

. mr--turbi_ne:~ contro 1 valve tni--c~ anti ci pab!rttrrpren~-· 
f1ux, and heat flux increue that could result froa fast closure of the turbine 
control valves due to load rejection ~ith or without coincident fail~re of the 
'turbine bypass valve$. The Reactor Protection System initiates a trip when fast 
closure of the control valves is initiated by the fast acting solenoid valves and 
in less than 30 milliseconds after the start of ~ontrol valve fast closure. This 
is achieved. by the action of the fast acting solenoid valves in rapidly reducing 
hydraulic trip oil pressure at the main turbine control valve actuator disc dump 
valves. This loss of pressure is sensed by pressure sw_itches whose contacts fo!'II 
the one-out-of-two--twf ce logic: input to the Reactor Protection System. Thfs. trip 
setting, a faster closure time, and a different valve characteristic froci that of 
the turbine stop valve, combine to produce transients which are very similar to 
that for the· stop valve. Relevant transient analyses are discussed ·1n. Section 
15. 2. 2 of the Final Safety Analy5is Report. 

11. Reactor Mode Switch Shutdown Position 

The reactor mode· sw1 tch Shutdown posit f on is a redundant channel to the 
automatic protective instrwaen~tion channels and. provides additional manual 
reactor trip capab111ty. 

12. Manual Scra111 
The Manual Scram is a redundant channel to the automatic protective 

i n~trumentati on channels, and prov1 des manual reactor trip capabi 1 ity . 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINT~ (Continued) 

REFERENCES: 
1. NEDC-31300, "Sing.le-Loop Operation Analysis for Limerick Generating 

Station, Unit l," August 1986. 

2. NED0-31960-A, "BWR Owners' Group Long-T~rm Stability Solutions 
Licensing Methodology," November 1995. 

3. NED0~31960-A, Supplement 1, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995. 

4. NE0.0-32465-A, "Reactor Stability Detect and Suppress .Solutions 
· Licensing Basis Methodology for Reload Applications," August 1996. 

5. BWROG Letter 96113, K. P. Donovan (BWROG) to L. E. Phillips CNRC), 
"Guidelines for Stability Option III 'Enable Region' (TAC M92882)," 
September 17, 1996. 
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. 3/4. O APPLICABI LITT 

Specifjcat1ori~ 3.0.1 throug~ 3.0.9 establish the general requirements applicable 
to Limiting Conditions for Operation. 1hese requirements are based on the 
requirements for Limiting Cond1ti ons for Operation stated ; n the Code of 
Fsderal Regulations, 10 CFR 50.,J6(c)(2); 

"L irniting Condi ti ohs for operation are the. 1 owest functional capability 
or performance leNels of equipment required for safe operation of the 
facility. When a limiti.ng condition far operation of a nuclear reactor 
is not met, the licensee shall sbut down the reactor or foll ow any 
remedial action permitted by the technical s.pec1fication until the 
condition can be met." 

SpecHic:ation ~.0.1 establishes the Applicability statement within each 
individual specification as the requirement for when (i.e., in whkh 
OPERATIONAL CONDITIONS or- other specified conditions) conformance to the 
Limiting Conditions for O~eration is required for safe operation of the 
facility. ihe ACHON requirements establ fah those remedial measures. that 
must be taken within specifted time limits when the requirements of a 
Limiting Condition for Operation are not met. The ACTIONS for not meeting a 
single LCO adequately manage any increase in p.~ant risk, provided any unusual 
external conditions (e.g., severe weather, offsite power instability) are , 
coJ7stdered, I.n addition,. the increased risk assoc, ated with simultaneous removal 
of mult1ple svuctures, systems, trains or components from s&rvice is assessed 
and managed fn accordance w1th 10 CFR 50.65(a)(4). 

There are two basie types of ACTION requirements. The first specifies the 
remedial measure·s that permit continued opera ti on of the fac'l l ity which is not 
further restricted by the time limits of the ACTION requirements. In this 
case, conformance to the ACTION requirements provides an acceptable level of 
'5afety for unl imite.d continued operation as long as the ACTION requirements 
cofitinue to be met. The second type of ACTION requ1re~ent s~ecifies a tim~ 
limit in which conformance to-the conditions of the Limiting Condition for 
Operation must be met, This ti.me limit is the all owabJ e outage time to 
restore an inoperable system or comp(c)nent to OPERABLE status or for restoring 
parameters within specified limits. If these actions are not completed within 
th€ allowable outage time limits, a shutdown is·required to place the facility 
in an OPERATIONAL CONDITION or othe.r speciifi ecf coridi ti 0n in whi oh -t.he s,pecifi -
cation no l'onger appri es. 

The specified time limits of the ACTION requirements ar€ applicable from the 
point of time it is identified that a Limiting Cond~tion for Operation is not 
rnet, The time limits of the· ACTION requirements are also applieable when a 
system or compon.ent is removed from service for surve'f1 lance testing or 
investigation of operational problems. Individual specifications may include 
a specified time limit for the completion of a Surveillance Requiremer:it when 
equipment is removed from service. In thi,s case, the allowable oqtage time 

, limits of the ACTION requir€ments are applicable when this limit expires if 
the surveillance has not been completed. When a shutdown is required to comply 
with ACTION requirements, the plant may have e,ntered an OPERATIONAL EONblJION 
ih which a new s.pecification becomes applicable. In this case, the time limits 
of the. ACTION requirements would apply from the point in time that the new 
specification becomes applicable if the requirements of the limiting Condition 
for Operation ar~ not met. 
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3/4. O APP UCABI LIH 

Speci{icatjon 3.0,2 esta!Jlishes that noncompllance with a specification exists 
when the requirements of the Limitinq Condition for Operation are not met and 
the associated ACTION requirements have not been impl ernented w-ithi n the 
specified time interval, unless otherwise specified. The purpose cf this 
speclfication is to clarify that Cl) implementation· of the ACTION requirements 
within the specified time 1nterval constitutes compliance with a specification 
a-nd (2) completion of the remedial measures of the AO ION requ'irernents is not 
required wh.en comp1iance with a LimH1rig Condi.tion of Operation i.s restored 
witnin the time, interval specified in the associated ~CTION requirements, 

Sped fj c9t1 on 3. O. 3 est:abl i shes tne shutdown ACTION requirements that must be 
1mplemented wheti a Umiting Condition for Operation is not met arid the condttion 
ts not specifically addressed by tbe associated ACTION requirements. The purpose 
of this specificat"ion i's to delineate the time limit.s for placing the unit i.n a 
safe shutdown CONDITION when plant operation cannot b€ maintained within the 
limits for safe operation definecl- by the L imitfog Conditions for Operatton and 
its ACTION requirement's. Planned entry into LCO 3.0.3 should be avoided. If it 
i~ not p,racticable to av,oid planned entry :Into LCO 3.0.3, plant risk should be 
as.sessed and managed in accord,mce with 10 CFR 5G .. 65(a)(4), and the planned entry 
into LCO 3.0.3 should have less effect on plant safety than other pr-actica.ble 
alternatives .. One hour is allowed to prepare for an orderly shµtc!own before 
i-niti~ting a change in plant.operation. this time permits the operator t6 
coordinate the reduction .in electrical generation with the load dispatcher to 
ensure the stc1bil ity and avai.1 abil Hy of the electrical grid. The• time limits 
specified to enter lower CONDITIONS of operatioD permit the shutdown to proceed 
in a controlled and orderly manner that is well within the specified maximu~ 
cooldow11 rate and within the cou1down capabilities of the facility assuming only 
the minimum required equipment is OPERABLE. Th,is reduces th,ermal stresses on 
components of the primary cool.ant sy~tem and the potential for a pl ant upset that 
could cnallenge. safety systems under conditi ans for which this specifi cati o,ri 
applies. 

If remedial measures permitting limited continued operation of the facility 
under the provisions of the ACTION requirements are completed, the shutdown 
may be terminated. The time limits 0f th.e ACTION requirements are applica_ble 
from the point in time there was a failure to meet a L1m1ting Condition for 
OperatiGn. Therefore, the shutdown may be termi n.ated if the ACTION requiie
~ent~ have been met, the ACTlON is no longer applicable, or time ltm,ts of the • 
ACTION requirements have not expired, .thus provioing an allowance for the 
completion of the required actions. 

The time limits of Specification 3,0.3 allow 37 hours for the plant to be tn 
COLD ~HUTDOWN when a shUtdQwn is req~ired during POWER operati6n. If the plant is 
fn a lower CONDITION of operation when a shutdown is required, the time limit for 
entering the next lower CONDITION of operatiolil applies. However, if a iower 
CONDIHON -Of c,peratfon is entered in less time. tirnn allowed, the tota1 ·allowable 
ti me to enter COLD SHUTDOWN, or. other OPERATIONAL CONDITION, is not reduced. For 
example. if STARTUP is entered in 2 hours, the time allowed "to enter HOT SHUTDOWN 
is the next 11 hours because the total time to enter HO:f SHUTDOWN 15 not redu.ced 
from the allowable nmit of 13 hours. Ther~fore, it remedial measures gre 
complete~ t~at would permit a return to POWER operationj a penalty is not incurred 
by having to enter a lower CONDITION of operation in less than the total time 
al lowed. · 
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The same, principle applies with regard to the a 11 owab le outage ti me limits of 
the ACTION requirements, if conipliance with the AffiON requirements for one 
specification results in entry into an OPERATIONAL CONDIDON or condition of 
operation for another specification in which the requirements of the Limiting 
Condition for Operation are not met. If the new specification becomes appli
cab 1 e in less time than specified, the difference may be added to the a 11 owab 1 e 
outage time 1imits of the second specification. However, the allowable outage 
ti.me limits of ACTION requfrements for a higher CONDffiON of operation may not 
be used to ex-tend the a 11 owab 1 e outage ti me that is app 1 i cab 1 e when a Limiting 
Condition for Operation is not met in a 1ower CONDIDON of operatfoh. 

The shutdown requi remettts of Speci fi cati10n 3 .0. 3- do not app 1 y in CONDIDONS 4 
and 5, because the ACTION requirements of individual specifications defi.ne the 
remed i a 1 measures t-0 be taken . 

Specification 3.0.4 establishes limitations on changes in OPERATIONAL CONDffiONS 
or other spedfied conqitions ir:I the Applicability when a Limiting Condition for 
Operation is r:iot met. It a 11 ows p 1 adng the unit in an OPERATIONAL CONDIDON or 
other specified condition stated in that Applicabi.lity (e.g., the Applicabi1ity 
desired to be entered) when unit conditions are such that the requirements of the 
Limiting Condition for Operation would not be met, in accordance with either 
Specificatiori 3.0.4.a., Specification 3.0.4.b, or Specification 3,,0.4.c. 

Speci fl cation 3. O. 4. a allows entry into an OPERATIONAL CONDmON or other 
specified condition in the App 1 i cabil i ty with the Li mi ting Condi ti on for 
Operation not met when the associated ACTION requirements to be entered following 
entry into the OPERATIONAL CONDIDON or other specified condition in the 
App 1 i cabi 1 i ty wi Tl permit continued operation within the MODE or other specified 
condition for ~rt unlimited period of time. Compliance with AffibNS that permit 
continued operation of the unit for an unlimited period of time in an OPERATIONAL 
CONDmOO __ or __ other specified cond5tfon_ proyides~an acceptable_ leve.l of safety_"for 
continued operation. This is without regard to the status of the unit before or 
after the OPERATIONAL CONDmON change. Therefore, in: such cases, entry into an 
OPERATIONAL CONDITION or other specified condition in the Applicability may be 
made and the Required Actions followed after entry into the Applicability. 

' 

For example, LCO 3.0.4.a. may be used when the Required Action to be entered states 
that an inoperable instrument channel must be placed in the trip condition within 
the Completion Time, Transition into a MODE or other specified condition in the 
Applicability may be made in accorda.11ce with LCO 3.0.4 and the channel is 
subsequent 1 y placed in the tripped condition within the Compl etiort Ti me, which 
begins when the Applicability is entered. If the instrument channel cannot be 
placed in the tripped condition and the subsequent default AITTON ("Required 
Actior:1 and associated Completion Time not met") a11ows the OPERABLE train to be 
placed in operation, use of LCO 3.0.4.a is· acceptable becatJse the subsequent 
ACTIONS to be entered following entry into the MODE include ACTIONS (place the 
OPERABLE train in operation) that permit safe plant operation for an unlimited 
period of time in the MODE or otl:i.er specified condition to be entered. 

Specification 3. O. 4. b a 11 ows entry into an OPERAnONAL CONDITION or other 
specified condition in the Applicability with the Umiting Condition for 
Operation not met after. performance of a ri.sk assessment addressing inoperable 
systems and components, consideration of the res1;11ts, d'etermi11atiqn of the 
acceptability of entering the OPERATIONAL CONDIDON or other specified condition 
in the. Applicability, and establishment of risk management actions, if 
appropriate. -
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The ri-sl< assessment may use quantitative, qualitative, or blended approaches, and 
the risk assessment wi11 be conducted using the plant program, procedures, and 
criteria iri place to implement 10 CFR 50 .. 65(a)(4L which requires that risk 
impacts of maintenance activities be assessed a11d managed. ihe risk assessment, 
for the purposes of Specification 3.0.4.b, must take. into account all inoperable 
Technical Spec.if;icat'ion equipment regardless of whether the equipment is included 
in the normal 10 CFR 50.65(a)(4) risk assessment scope. The risk assessmer:its 
will be conducted using the procedures and guidance endorsed by Regulatory Guide 
1.182, "Assessing and Managing Risk Before Maintenance Activities at Nuclear 
Power Plants." Regulatory Guide 1.182 endorses the guidance ir:i Section U of 
NlJMARC 93-01, .. Industry Guideline for Monitoring the Effectiveness of Maintenance 
at Nuclear Power Pl ants, '1 These elocuments address general guidance for conduct 
of the risk assessment, quantitative and qualitative guidelines for establishing 
risk management actions, and example risk manpgement actions .. These include 
actions to plan and conduct other activities in a manner that controls ·overalJ 
risk, increased risk awareness by shift and management personnel, actions to 
reduce the duration of the condition, actions to minimize th~ magnitude of risk 
increases (establishme~t of backup success paths or compensatory measures), and 
determination that the proposed OPERATIONAL CONDmON change is acceptable. 
Consideration should also be giv.en to the probability of completirig restoration 
such that the requirements of the Limiting Condition for Operation would be met 
prior to the expiration of the ACTION. requirement's specified time interval that 
would require exiting the Appl i cabi 1 i ty. 

Specification 3.0.4.b may be used with singl·e, or multiple systems and components 
unavailable. NUMARC 93-01 provides guidance relative to consideration of 
simultaneous unavailability of multiple systems and components. 

Toe results of the risk assessment shall be considered in determining the 
acceptability of entering the OPERATIONAL CONDmON or other specified condition 
in the Applicabiliry, and any corresponding risk management actions, The 
Specification 3.0,4.b risk assessments do not have to be documented. 

The Technical Specifications allow continue.cl operation·with equipment unavaila.Qle 
in OPERAl. ONAL C:ONDillON l for the duration of the s·pecified time interval. 
Since thi ·is allowable, ar:id since_in general ~hE: risk 1mpact•in that particular 
OPERATI L CONDIDON bounds the r, sk of trans1t1.on1ng , nto and through the 
applicable OPERATIONAL CONDIDONS or other specified conditfons in the 
Applicability of the Limiting Condition for Operation, the use,of the 
Specification 3.0,4.b allowance should be generally acceptable, as long as the 
risk is assessed and managed as stated above. However, there is a small subset 
of systems and components that have been detennined to be more impOrtant to risk 
and 1;,1se of the Specif-ication 3,..0.4.b anowance is prohibited. The Limiting 
Condition for Operations governing these system and compOnents contain Notes 
prohibiting the use of Specification 3.0.4.b by stating that 
Spedfi cation 3. 0 .4.b is not applicable. 

Spec_i fi cation 3. 0, 4. c a 11 ows entry into a OPERATIONAL CONDffiON or >0th er specified 
condition in the Applicability wi'th the Li m:h:i ng Condition for Operation not met 
based on a. Note in the Specification which ~tates Specification 3.0.4.c is 
appltcable. These specific allowaRces permit entry into OPERATIONAL CONDmONS or 
other specified conditions in the Applicability when the associated ACTION, 
requirements to be entered do not provide for- continued operation for an unlimtted 
period of time and a risk assessment has not been performed, This allowance ma,y 
apply to all the ACTION requirements or to a specific ACTION requirement of a 
Speci fi cati 01"1. The risk assessments performed to justify the use of 
Specificatior:i 3.0.4.b usually only consider systems and components.. For this 
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reason, Specificatfon 3 .. 0.4.c is typically applied to Specifications which 
describe values and pararn~ters (e.g., Reactor Coolant Specific Activity), ahd may 
be applied to other Specifications based on NRC plant-specific approval. 

The provisions of this Spedfi cation should not be interpreted as endorsi'ng the 
failure to exercise. the good practice of restoring systems or components to 
OPl:R.ABLE status before entering a11 associated OPERATIONAL CONDITION or other 
specified condition in the Applicabilhy. 

The provisions of Spec;i f-i cation 3. O. 4 shall not prevent changes in OPERATIONAL 
CONDTIIONS or other specified conditions in the Applicability that are required 
to comply with AITTON requirements. In addition, the provi,sions of Specification 
3.-0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other specified 
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conditions ih the Applicability that result from any unit shutdown. In this 
context, a unit shutdown is denned as a change i'n OPERATIONAL CONDITION or other 
specified condition in the Applicabi1ity associated with transitioning from 
OPERATIONAL CONDITION 1 to OPERATIONAL CONDIDON 2, OPERATIONAL CONDITION 2 to 
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4. 

Upon entry into an OPERATIONAL CONDITION or other specified condition ih the 
Appl i cabil i.ty with the Limiting Condition for Operation not met, Specification 
3.0.1 and Specification 3.0.2 require entry into the applicable Conditions and 
ACTION requirements until the Condition is resolved 1 unti1 the L-imhing Condition 
for Operat-ion is met, or until. the unit is not within the Applicability of the 
Technical Specification. 

Surveillances do not have to be performed on the associated inoperable equipment 
(or on variables outside the specified limits), as permitted by Specification 
4. O .1. Therefore, uti 1 i zir:lg Speci fi cation 3. 0. 4 is not a vio 1 ation of 
Specification 4. O .1 or Sped fi cation 4. 0. 4 for any Su rvei'l 1 ances that have not 
been performed on inoperable equipment. However, SRs must be met to ensure 
OPERABILITY prior to declaring the associated equipment OPERABLE (or variable 
within limits) and restoring compliance with the affected Limiting Condition for 
Operation. 

Specification 3.0.5 establishes the allo.vance for restoring equipment to service 
under administrative controls when it has been removed from service or declared 
inoperable to comply with ACTIONs. The sole purpose of this Specification is to 
provide an exception to Specifications 3.0.1 and 3.0.2 (e.g., to not comply with 
tbe app1-icable ACTION(s)) to allov.r the performance of required testing to 
demonstrate: 

a. The OPERABILITY of the equipment being returned to service, or 

b. The OPERABILITY of other equipment .. 

The administrative controls ensure the time the equipment i.s returned to service 
in conflict with the requirements of the ACTIONs is limited to the time necessary 
to perform the required testing to demonstrate OPERABILITY. This Spec:i fi cation 
does not provide time to perfonn any otber preventive or corrective mai.ntenance. 
LCO 3. O. 5 shou 1 d r:iot be used in l i e1:1 of other practicable. alternatives that comply 
with Required Actions and that do not require changing the MODE or other specified 
conditions in the Applicability in order to demonstrate equipment is ·OPERABLE. 
LCO 3.0.5 is not intended to b~ used repeatedly. · 

An example of demonstrating equipment is OPERABLE with the Required Actions not 
met is opening a manual valve that was closed to comply with Required Actions to. 
isolate a f1owpath with excessive Reactor Coolant System (RCS) Pressure Isolation 
Valve (PIV) leakage -in order to perform testing to demonstrate that RCS PIV 
leakage is now within limit. 
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Examples of demonstrating equipment OPERABILITY include instances in which it is 
necessary to take an inoperable channel or trip system out of a tripped condition 
that was directed by a Required Action, if there is no Required Action Note for 
this purpose. An exantple of verifying OPERABILITY of equipment removed from 
service is taking a tripped channel out of the tripped condition to permit the 
logic to funttiori and indicate the appropriate response during performance of 
required testing on the inoperable channel, 

Examples of demonstrating the OPERABILITY of other equipment are taking an 
inoperable channel or trip system out of the tripped condition 1) to prevent the 
trip function from m::curri ng during the perfonnance of required testing on another 
channel in the other trip system, or 2) to permit the logic to function and 
indicate the appropriate response during the performance of required testing on 
another channel in the same trip system. 

The administrative controls iri LCO 3.0.5 apply -in all cases to systems ,or 
components in Chapter 3 of the Technical Specifications, as long as the testing 
could not be conducted while complying with the Required Actions. This includes 
the realignment or repos.itioning of redundant or alternate equipment or trains 
previous·ly manipulated to CO!llply with AmONS, as well as equipment removed from 
service or declared inoperable to comp1y with ACTIONS. · 
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~/4.0 APPLICABILITY 

Specifkation 3.0.6 establishes an exception to Specifications 3.0.1 and 3.0.2 for 
supported systems that have a support ~ystem Limiting Condition for Operation 
specified in the Technical Specifications (TS). The exception to 5pecific:ation 
3.0.1 is provided because Specification 3 .. 0.1 would require that the AffiONs of 
the associated inoperable supported system Limiting Condition for Operation be 
entered solely due to the inoperability of the support system. This ex<:eption is 
justified because the actions that are required to ensure the plant is maintained 
in a safe condition are specified in the support system Limiting Condition for 
Operation's AmQNs. These ACTIONs may include entering the supported system's 
ACTIONs or may specify other ACTlONs. The exception to Specifitatiori 3.0.2 is 
provi decl because Speci.fi ca.ti on 3. O. 2 wo1;11 d consider not entering into the AffiONs 
for the supported system.within the specified time intervals as a TS 
noncompliance. 

Wher:t a support system is inoperable and there is a Limiting Condition for 
Operation specified for it in the TS, the supported system(s) are required to be 
declared inoperable if determined to be inoperable as a res.ult of the support 
system i noperabi 1 i ty. Hc,.vever, it is not necessary to ,er:iter into the supported 
systems 1 ACTIONs unless directed to do so by the supfX)rt system's ACTIONs. The 
potential confusion and ir:iconsistency of requirements related to the entry into 
multiple support and supported systems' Li,mitir:lg Condition for Operations'- ACTIONs 
are eliminated by providing all the actions that are necessary to ensure the plant 
is maintained in a safe condition in the support system's ACTIONs. 

However, there are instances where a support system's ACTION may either direct a 
supported system to be declared inoperable or direct entry into .ACTIONS for the 
supported system. This may occur immediately or after some specified delay to 
perform some other ACTION. Regardless of whether it is irrmediate or after some 
delay, when a supfX)rt system's AffiON directs a supported syst~ to be declared 
inoperable or directs entry irito ACTIONs for a supported system, the applicable 
AffiONs shall be entered in accordance with Specification 3'. O .1. 

Specifie:ation 6.17, "Safety Function Determination Program (SFOP)," ensures loss 
of safety function is detected and appropriate actions are taken. Upon entry _into 
Specification 3.0.6, an evaluation shall be made to determine if loss of safety 
function exists. Addi.tionally, other limitations, remedial actions, or 
compensatory actions may be identified as a result of the support system 
i nope-rabi l i ty and corresponding exception to entering supported system ACTlONs. 
The SFDP implements the requirements of Specifi catim1 3 .0.6 .. 

The following examples use Figure B 3.0-1 to illustrate loss of safety function 
condftions that may result when a TS support system is inoperable. In this 
figure, the fifteen systems that comprise Train A are independent and redundant to 
the fifteen systems that comprise Train B. To correctly use the figure to 
illustrate the SFDP provisions for a cross train check, the figure establishes a 
relationship between supfX)rt and supported systems as follows: the figure shows 
System 1 as a support system for System 2 and System 3; System 2 as a support 
system for System 4 and System 5; and System 4 as a support system for System 8 
and System 9. .Sped fi ca 11 y, a loss of safety function may exist when a support 
system is inoperable and: 

a. A system redundant to systern(s) supported by the inoperable support 
system is also inoperable (EXAMPLE B 3.0.6-1), 
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b. A system redundant to system(s) in turn supported by the inoperable 
supported system is also inoperable (EXAMPLE B 3,0.6-2), or-

e. A system redundar:it to support system(s) for the supported systems (a) 
and (b) above is also in~perable (EXAMPLE B 3.0.6~3). 

For the foll'owing examples, refer to Figure B 3.0-1. 

EXAMPLE B 3.0.6-1 
If System 2 o~Train A is inoperable and System 5 of Train B ,s inoperable, a 
loss of safety function exists 1 n ·systems 5, IO, and 11. 

EXAMPLE B 3.0.6-2-
If System 2 of Train A is inoperablej and System 11 of Train Bis inoperable, 
a loss of safety function exists in System 11. 

EXAMPLE B 3.0.6-3 
If System 2 of Train A is inoperable, and System 1 of Trafn Bis inoperable, a 
loss of safety function exists in Systems 2, 4, 5, 8, 9, 10 and 11. 

IBe.ltl I;! I.,._, r-· 8Y1'1em"' Sy1'Ulffl,4 

Syatain II, Syst.mll 

System 2' _$ywt■m2 _ 
-- ' 

1-'" I,_.;, 
,Bystam 5 Syat■m5 

Sy■tem11 Syst¥ffl11 

9y.tam1 Sya■m1 I.,. ... ,, Sysllltffl 12 

Sy.tam& , Systamll 

' Systtrm13 , System 13 

Systam3 Syn.ml 

·~em7 ,-·" Systpm7 1::: 3Yat'lin 15 

-'figure B 3,0-1 
Configuration of Trains and Systems 

If ah evaluation determines that a loss of safety functfon exists. the appropriate 
ACTIONS of tl'ie Limiting (ondttion fo.r 0peratioh in which the loss of safety 
function exists are required to be entered. This loss of saf~ty function does not 
require the assumption of additional single failures or loss of offstte power. 
Si nee operations are being restricted in accordance with the ACTION.s of the 
support system, any resulting temporary loss of redundancy or single failure 
protection fs taken into a~count. 
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When loss of s.afety functi o.n 1 s determined to •exist,· and the SFDP requires entry 
into the appropriate ACTIONs of the Umiting Condition for Operation in w.hich the 
l os-s of safety function exlsts, consi derat1on must be given to the specific type 
of function a:ffected. Where a. loss of fl!.lnction is solely due to a single 
Technical Specification support system (e.g., loss of automatic start due to 
inoperable instrumentation, or loss of pump sucti.on source due to 1ow tank lev.er), 
the appropriate Limiting Condition for Operation is the Limiting Condition for 
Operation for the suppo~t system. The ACTIONs fQr a support system Limiting 
CDhditfon for Operat,on adequately address the iffoperabilities of that system 
without rel 1ance on entering. its supparted system LimHing Condition for 
Operation. When the loss of. function is the result of, multiple support ~ystems, 
the appropriate Limiting Condition for Operation is th~ Limiting Condition for 
Operation for the supported system, 

Specification 3,0.7 - Not Used 

Specification 3.0,8 establishes conditions under which systems are considered to 
remain capable 0f performing their intende.cj safety fcrnction when ·associated 
snubbers are not capable 0,f providing their associated support function(s). 
This Specification states that the supported system is not considered to be 
i nope ra bl e solely dl.jae to one or more snub be r·s mot ca pab 1 e of pe rfo rmt ng t.hei r 
associated support function(s). This is. appropriate because a limited length of 
time is allowed for maintenance, testing, or repair of one or more snub.bers not 
capable of performing their associated support function(s) and appropriate 
compensatory measures are specified in the snubber requirements, which are 
located outside of the T~chnical Specifications {TSi under licensee control. 
l~e s)';JUbber requirements do not meet the criterta in 10 CFR 50.36(G}(.2)(i1), 
and, as such, are apprDpriat~ for contro'l by the licensee. 

1f the allowed time expires a:.nd the snubber(s) are unable to perform their 
associated support fvnction(s), the affected supported system's Limiting 
Condition for Operation must be declared not met and the as~ociated ACTION 
requirements shall be met in accordance with·Specificatton 3.0.1. 

Specification 3,Cl.8.a applies when one or more snubber-s are not capable of 
providing their associated support func;t1onCs) to a sin_gle train or sub,sy.stem 
of a mu1ti~le train or subsystem supported system or to a single train or 
subsystem supported system. Specification 3.0,8~a allows 72 hours to restore 
the snubber(s) b~fore declaring the supported system inoperable. The 72-hour 
Completion Time is reasonable based on the Tow probability of a seismic event 
conc1,1rrent with an .event tl:lat would require operation of the supported system 
occurring while the snubber(s) are not capable of performing their associated 
suppor-t functi·on and due to the avai 1 abll ity of the redundant train of the 
supported system. 

Specification 3.0.,8.b applies when one or more snubbers are not capable of 
providing their associated support funct1on(s) to more than one train or 
subsystem of a multiple train or subsystem supported system. Specification 
3.0.8.b a1lows 12 hours to restore the snubber(s) bef0re declaring the 
supported system inoperable. Th-e 12-hour Completion Time is reasonable based 
on the low probability of a seismic e.vent concurrent with an event that would 
requi-re operati o,n of the supported system occurring while tne snubber( s) are. 
not capable of performing their associated support function. 
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The following configuration restrictions shall be applied to the use of 
Specification 3.0.Bz· 

Cl) Specific~tion 3.0.8.a can only be used if one of the following two 
means of heat removal is available: 

a. At least one high pressure makeup path (e.g., using High Pressure 
Coolant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC) 
or its equivalent) and heat removal capability (e.g .• suppress-1 on 
pool c6oling), including a minimum set of supporting equipment 
required for success, not associated~ith the inoperable 
snubber(s), or ' 

b. At least one low pressure makeup path (e.g., Low Pressure Coolant 
Injection (LPCI) or Core Spray (CS)) and heat removal capability 
(e.g .. , suppression pool cooling or shutdown cooling), including a 
minimum set of supporting equipment required for success, not 
associated with the inoperable snubber(s). 

(2) Specification 3.0.8.b can only be used follo,wing verification that at 
least one succe.5,s, path exists, using e.qui pment not associated with the 
inoperable snubber(s), to provide makeup and core cooling needed to 
mitigate Los~ of Offsite Power (LOOP) accident sequences (i.e., 
initjated by a seismically-induced LOOP event with concurrent loss of·· 
all safety system trairrs supported by the out-of-service snubbers),. 

.Speci fi cation 3. 0. 8 only applies to the seismic function of snubbers; it 
does not apply to the non-sei5,mic functions of snubbers. Therefore., each use 
of Specificatfon 3.0.8 fo,r seismic snubbers that also ha.ve non-seismic 
functions requires confirmation that at least one train (or subsystem) of 
systems supported by the inoperable snubbers would remain capable of 
performing their required safety or support functions for postulated design 
loads other than seismic loads. In addition, a record of the design function 
of the inoperable snubber (i.e., seismic vs. non-seismic}, implementation 
and compliance with the configuration restrictions defined above, and the 
associated plant configuration shall be available on a recoverable basis for 
NRC inspection. 

Specification 3.0.8 requires that risk be assessed and managed. Industry and 
NRC guidance on the implementation of 10 CFR 50.65(a)(4) (i.e., the 
Maintenance Rule) does not address seismic risk. However, use of 
Specification 3.0.8 should be considered with respect to other plant 
maintenance activities, and integrated into the existing Maintenance Rule 
process to the extent possible so that maintenance on ahy unaffected train 
or subsystem is properly controlled, and emergent issues are properly 
addressed. The risk assessment need not be quantified, but may be a 
qualitative awareness of the vulnerability of systems and components when 
one or m9re snubbers are not able to perform their associated support 
function. 

Specjfi cati o,n 3. O. 9 establishes conditi ans. under which systems described in 
the Te-chnical Specifications are considered to remc1in OPc:RABLE when required 
barriers are not capable of providing their related support function(s). 

Barriers are doors, walls, floor p1ugs, curbs, hatches, installed s.tru,ctures 
or components, or other devices, not explicitly described in Technical 
Specffications, that support the perfdrmance of the safety function of systems 
described in the Technical Specifications. Th1s Limiting Condition for 
Operation states that the supported system is not considered to be tnoperable 

LIMERICK - UNIT 1 B 3/4 0-3f Associated with Amendment No. 247 



1='. __ -~_';:·;:·-:.;..:Jt,~:~:;_;-:J:,;:;-:·-: ___ ;~-:t"-\-.~,.~. ;@1i6;,.,,1R-fill'.'.i!w?-X'f;S~·,~;;;¥li~;41a&-Af#WHM 1i1iWB 

3/4.0 APPLICABILITY 

solely due to required barriers not capable of performing their related 
support funct1on(s) under the described conditions. limiting Cocdition for 
Operation 3.0.9 allows 30 day§ before declaring the supported system(s) 
inoperable and the Limiti-ng Conditiom for Operation associated with the 
supported system(s) not met. A maximum time is plac~d on each use of this 
allowance to ensure that as required barrier$ are found or are otherwise made 
unavailable, they are restored. However, the allowable duration may be less 
than the specified maximum time based on the risk assessment. 

If the ?ll6wed time expires and the barriers are unable to perform their 
related support function(s), the sup~orted sy~tem's Limiting Conditions for 
Operation must be declared not met and the Conditions and Required Actions 
entered in accordance with Limiting Condition for Operation 3.0.2. 

This provision does not apply to barriers which support ventilation systems or 
to fire barriers. The Technical Specifications for ventilation systems provide 
specific 'Conditions for inoperable barriers. Fire barriers are addressed by 
other regu1atory requirements and associated plant programs. This provision 
does not apply Hl parriers which are not required to support system 
OPERABILITY (siee NRC Regulatory Issue Summary 2'001-09, "Control of Hazard 
Barriers," dated April 2, 2,001). 

The provisions of Limiting Condition for Operation 3.0.9 are justified 
of the low risk associated with required barriers not bejng capable of 
performing th~ir related support function. This provision is based on 
consideration of t~e following initiating event categories: -

• Loss of coolant accidents~ 
• High energy line breaks; 
• Feedwater line breaks; 
• Internal flooding; 
• External flooding;" 
• Tur bi ne mi s s i l e e Je ct i on ; an d 
• Tornado or high wind. 

because 

The risk impact of the barriers which cannot perform their related support 
function(s) must be addressed pursuant to the risk assessment and management 
provision of the Maintenance Rule, 10 CFR 50.65 (a)(4), and the a~sociated 
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness 
of Maintenance at Nuc] ear Power Plants." Regulatory Gui de l. 160 enctors,es the 
guidance in Section 11 Of NUMARC 93-01, "Industry Guideline for Monttoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This guidancce provides 
for the consideration of dynamic plant configuration issues, emergent 
conditions, and other aspects pertinent to p1ant operation with the barriers 
unable to perform their related support funtti on ( s). These. consi derati ohs may 
result in risk management and other compensatory actions being -required during 
the period that barriers are unable to perform the1r relat!?d support 
function(s). 

Limiting condition for Operation 3.0.9 may be applied to one or more trains or 
subsystems of a SY$tem supported by barriers that cannot provide their related 
support function(s), prqvided that risk is assessed and managed (including 
consideration of the ~ffects on Large Early Release and from external events). 
If applied concurrently to more than one train or subsystem of a multiple 
train or subsystem supported system, the barriers supporting each of these 
trains or subsystems must provide their related support function(s) for 
different categories of initiating events. For example, Limiting Condit1o~ 
for Operation 3.0.9 may be applied for up to 30 days for more than 0ne train 
of a multiple train supported system if the affected barrier for one train 
protects against internal flooding and the aff~cted barrier for the other 
train protects agµinst tor·nado missiles. In this example, tne affected barrier 
may be the same physical barrier but serve different protection tunctio~s for 
each train. 
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3/4,0 APPLICABILITY , 

The HPCI and RCIC systems ar'E! single train systems for injecting makeup wc1ter 
into the reactor during an accident or trat:isfent event. For the purposes of 
Limfting Condition for Operation 3.0.9, the HPCI system, the RCIC system, and 
the ADS are considered independent subsystems of a single system and Limittng 
Condition. for Operation 3.o.g can be used on these single train systems in a 
manner similar to multiple train or subsystem systems. 

If during the time that Limiting Condition for Operation 3.0.9 is being used, 
the required OPERABLE train or subsystem becomes inoperable, it must be 
re~tored to OPERABLE status within 24 hours. Otherwise, the tratn(s) -0r 
subsy~tem(s) s~ppotted by barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated Umiti'ng Conditions 
for Operation declared not met. This 24 hour period pfovides time to respond 
to emergent conditions that would otherwise likely lead to entry into Limiting 
Condition for Operation 3.0.3 and a rapid plant shutdown. which is not 
ju.sti fi ed gi veh the low probabi 1 ity of an ini ti ati ng event which would require 
the barrier(s) not capable of performing their r-el.at"ed support functi.on(s). 
During this 24 hour period, the pl~nt risk associated with the existing 
conditions is assessed a.nd managed ih accordance with 10 CFR 50.65(a)(4). 
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~/4.0 APPLICABILITY 

Specif1catjon 4.0.1 through 4.0.5 e-stablish the general reqiJiremerH.s applicable 
to Surveillance Requirements. SR 4.0.2 and SR 4.0.3 apply in Section 6. 
Administrative Controls. only when invoked by a Section 6 specification. These 
requirements are ba&ed on the Surveillance Requirements stated in the Code of 
F e'd er al Reg u l at i o n,s 1 O C FR 5 0: 3 6 ( c ) ( 3 ) : 

'
1 Survefllance requirements are requirements relating to test, cali.bratidn,, 

or inspection to ens~re that the necessary quality of systems and components 
is maintained. that facility operation will be Within safety limits~ and that 
the limiting conditions of operation will be met." 

Specifjca,_ti on 4. 0-:1 cestabl i shes the requi reme.nt that SRs must be met duri rig the 
OPERATIONAL CONDITIONS o'r oth_er specified conc;iitioQ~ in' the Applicability for which 
the requirements cif the ~mt~ng Con~ition for Operation apply, unless otherwise 
specified in the i ndivi du'al SRs. This Speoifi cation is to ensure that 
S,urveill ances are performed to verify the OPERABILITY of systems and components, 
a lid th at v a r i a b'l es a r e with i n s p e c Hi e d 1 i m its . Fa i7 u re to 1TI e et a S u r veil l an c e 
within the specified Surveillance time interval and allowed extension1 in 
accordance with SpecHH:,ation 4.0.2, constitute,s a failure to meet the Limiting 
Condi ti on for Operat.i on. · 

Systems and components are assumed to be OPERABLE when the associated SRs h,ave · . 
been met. Nothing.in this SJ:JecificaUon, however, is to be rnnstrued as imp.lying 
that systems or components are OPtRA:BLE when: 

a. 

b. 

The systems or c0n1ponents ,are known to be inoperable, alth9ugh still 
meeting the SRs; or 

The requirements of the Surveillance(s~ are known to be not met 
between retjuired Surveillance performances. 

Surveillances, do not_ nave to be performed when the unit is in an OPERAnONAL 
CONDITION or other specified condition for which the·requirements of the 
assoC'iated Limiting Condition for o·peration are not applicable., unless otherwise 
specified. The SRs associated with a .Special Test Exception LimHing Condition 
for Operation are or:il y applicable when the Special Test Exce:pti on Li mi Ung 
Condition for Operijtion i~ ~sed as an allcwable e~ception to the requirements of a 
S.peci fi cation. 

Unplanned events may satisfy the requirements (including applicabJe acceptance. 
~riteria) for a given SR., In this case, the unplanned event may be credited as 
fulfilling the performance of the SR. This allow~nce includes those SRs whose 
performance is. n.ortna1ly precl udect in a given OPERl)TIONAL CONDITION or other 
speci fled condi.ti on. 

Surveillances, including Surveil1ances invoked by ACTION requirements, do not have 
to be performeci on inoperable equipment because the .ACTlONS define the remedial 
measure-s that apply. Survei 71 ances have to be met arid performed i.n accordance 
with Specification 4.Q.2, prior to returning equipment to OPERABLE status. 

LIMERJGK - UNIT 1 B 3/ 4 0-Jg Amendment No. ll.~.-±W. 
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3/4,0 APPLICABILITY 

Upon completion of maintenance, appropriate post maintenance testing ts requi.red 
to declare equipment OPERABLE. This includes ensuring applicable Surveillances 
are not failed and their most recent performance is in accordance with 
Specification 4.0.2. Post maintenance testing may not .be possible in the current 
OPERATIONAL CONDITION or other specifi.ed conditions in the Applicability due to 
the necessary unit parameter.s not having been establ 1 shed., In these, situati ans, 
the equipment may be considered OPERABLE provided testing ha.s been 5,atisfactorily 
completed to the extent possible and the equipment is not otherwise believed to be 
incapable of performing its function. This Will allow operation to proceed to an 
OfYERArIONAL CONDITION or other specffied conditi.on where othet r:iecessary post 
maintenance tests can be completed. 

Some examples of this process are: 

a. Control Rod Drive maintenance during refueling that requires scram 
testing at> 950 psi. However, if other appropriate testing is 
satisfactorily completed and the scram time testing of Specification 
4.1.3".2 is satisffed, the control rod can be considered OPERABLE. 
This allows startup to proceed to reach 950 psi to perform other 
necessary testing. 

,b. High pressure coolant injection CHPCI} maintenance during shutdown 
that tequ1res system functional tests at a specified pressure. 
Provided other appropriate testing ts satisfactorily completed, 
startup can proceed with HPCI considered OPERABLE. Thi$ allows 
operation to_ reach the specified pressure to complete the necessary 
post maintenance testing. 
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3/4.0 APPLICABILIJY 
BASES 

Speci:fjcation 4.0.2 estq.blishes the limit for which the specified time 
interval for Surveillance Requirements r:naY be exter:ided. It permits an 
allowable extensfon .of the normal surveillance interva1 to facilitate surveil
lal'lce scheduling and consideration of plant operating conditior:is that may not 
be suitable for conducting the surveiHance; e.~., transient conditions or 
other ongo,ng surveillance or maintenance activities. It also provides 
Aexibility to acconmodate the length of a fuel cycle for surveillances that 
are performed at each refueling. outage and are specified with an 24-month 
surveillance interval. It i.s not intended that this provision be used repeated1y 
to extend the surveillance intervals beyond that specified for surveillances that 
are not perfonned during refueling outages. Likewise, it is not the intent that 
REFUELING INTERVAL surveillances be performed during power operation unless it is 
consistent with safe pl ant oper,a.tion. The limitation of Specification 4. O. 2 is 
based on.engineering_judgment ~d the recogn~tion that_t~e ™?St probable result of 
any part1 cul ar wrve1 l lance be, ng performed 1 s the ver, fi cat, on of conformance 
with the Surveillance Requirements. This provision is sufficient to er:isure that 
the reliability ensured through surveillance activities is not significantly 
degraded beyond that obtalned from the specified surveillance interval. 

~-.,~ ,-__.,,. 
$pec,ification 4,0.3 establishes the flexibi'lity to defer declaring affected 
equipment inoperable or an affected variable outside the specified l,mits when a 
Surveillance has not been performed withir:i the specified Surveillance time interval · I 
and allowed exter:ision. A delay period of up to 24 hours or up to the li.rnit of the 
specified surveillance time fot~rval, whichever is g.reater, · applies from the point 
in time that it is qi.scovered that the Surveillance has not been performed 'ir:i 
accordance with Specification 4.0.2, and not at the time that the specified 
Surveillance time interval and allo.ved extension was not met. 

When a Section '6.8, ~Procedures and Programs,." specification states that the 
pr.ovisions of 5R 4.0.3 are applicable, i't permits. the flexibility to defer declaring 
the testing requirement not met in accordance with SR 4. 0. 3 when the testing has not 
been completed within the testing interval (including the allowance of SR 4.0.2 if 
invoked by the Section 6.8 specification). 

This de lay period provides. adequate ti me to perform Survei 11 ances that bave been 
missed. This delay period permits the performance of a Surveillance before 
COfllplying with ACTION requi r_ements or other remedial measures that might preclude 
performance of the Survei 11 ance. -I 

The basis for this delay period includes consideration of unit conditi.ons, adequate 
planning. availability of personnel, the ti.me requir'ed to perform the Surveillance, 
the safety significance of the delay in completing the required Surveillance, and 
the recognition that the most probable result of any particular Surveillance being 
pe_rformed is -the verification of conformance wi tM the requi rernents. When a 
Surveillance with a Surveillance time it1terval based not on time intervals, but 
upon specified :unit_ conditions, operating s'ituatfons., or requi reme1:1ts of 
regulations (e.g., prior to entering OPERATIONAL CONDmON 1 after each fuel 
1 oadi ng, or in accordance with 10 Cffi 50 f Appendix J , as modified by approved 
exemptions, etc.) is discovered to have not been performed when specified, 
Specification 4.0.3 allows for the full delay pe,riod of up to the specified 
Surveillance time interval to pe_rform the Surveillance. However, since there is 
not a time, interval specified, the missed S1:1rveil1am::e sho1:1ld be performed at the 
first reasonable opportunity. 

Specification 4.0..3 provides a time limit for, and allowances for the perfonnance of, 
Surveillances that become applicable as a consequence of OPERATIONAL CONDTTION changes 
tmposed by ACTION requirements. -
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3/4.0 APPLICABILIJY 

Specification 4.0.3 (Continued) 
SR 4.0.3 is ohly applicable if there is a reasonab1e expectatioh the associated 
equipment is OPERABLE or that vari ab 1 es are, within 1 i mi ts, and j t is expected that 
the Surveillanc~ will b~ met.when performe9. Many factors should be considered, 
such as the. period of time since the Surve1llar:ice was last performed, or whether 
the Surveillance, or a portioh thereof, has ever been performed, and any other 
indications, tests, or activities that might support the expectation that the 
Surveillanc:e will be met when performed. APl examp.le of the use of SR 4.0.3 would 
be a re 1 ay contact that was riot tested as required in accordance with a parti cu,l ar 
SR, but previous successful performances of the SR included the. relay contact; the 
adjacent, physically connected relay contacts were tested during the SR 
performance~ the subject relay contact has been tested ~Ya.nether SR; or historica.1 
operation of the subject relay contac:t has been successful. It is not sufficient 
to infer the behavior of the associated equipment from the performance of similar 
e<:iuipment. The rigor of determining whether there is a reasonable expectation a 
Surveillance wil.l be met when performed should increase based on the length of time 
since ·the last performance of the S1:1rveillance. If the Surveillance has been 
performed recent1y, a review of the Surveillance history and equipment performance 
may be sufficient to support a reasonable expectation toat the Surveillance will be 
met when performed. For Surveillances that have not been performed for a long 
period or that have never been performed, a rigorous. evall:1ation based on obj€ctive. 
evidence sh91;1ld provide a high degre~ of co~~dence th<!-t the equipment is OPERABLE. 
The evaluation should be documented in sufficient detail to allow a know~edgeable 
individual to understand the ba.sis for the determination. · 

Failwre to comply with specified Surveillance time intervals ahd allowed extensior:is 
for SRs is expected to be an infrequent ocrnrrence. Use of the delay peri,od 
established by Specification 4.9.3 is a.flexibility which is not iratended to be 
used repeatedly to extend Surveillance intervals. 
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3/4. 0 APPL.ICABI LITY 

While up tD 24 hours or the limit of the specified surveillanoe t1me interval is 
provided to perform tne missed Surveillance, it is expected that the mi sse.d 
Surveillance wi]l be ~erformed at the first reasonable opportunity. The determin-0° 
tion of the first reasonable opportwn1ty should include consideration of the impact 
on pl ant risk (from del ay1ng the Surveillance as well as any p1 ant configuration 
changes required or shutting the. pl ant down to perform the Surveillance) aind impact 
on any analysis ass,umptions; in addition to t:1nit conditions, planning, availab11ity 
of personnel, and the time required to perform the Surveillance. This risk impact 
should be managed through the program 1 n pl ace to implement 10 CFR 50. 65( a )(4) and 
its implementation guidance, NRC Regulatofy Guide 1.182, 'Assessing and Managing 
Risk Before Maintenance Activities at Nuclear Power Plants.' Th~s Regulatory Guide 
addresses consideration of temporary and aggregate risk impacts, determination of 
risk manafement a,cti an thresholds, .and risk management action up to •and incl ud-fng 
pl ant shutdown. The missed Survei11 ance shoal d be treated as an emergent condition 
as discussed in the Regulatory Guide. The risk evaluation may use quantitative, 
qualitative, or blended meth.ods. The degree of depth and rigor of the evaluation 
should be corrrnensurate witn the importance of the component. Missed Surveillances 
for important components should be ana1yzed quantit_atively. If the results of the 
risk evaluation determine the risk increase is significant, t~s evaluation should 
be used to determine the safest course of action. All missed Surveillances will be 
~laced in the Corrective Action Program. 

If a Surveillance is not completed within the allowed delay period., then trre 
equipment is considered inoperable or the variable iS considered outside the 
specified limits and the ACTlON requirements for the applicable Limiting Condition 
for Operation begin immediately upon expiration. of the delay period. If a 
Surveillance is failed within the delay period or the variable is outside the 
specified l·imits. then the equipment is inoperab1e and the Completion Times of the 
Required Actions for the applicable LCO Conditions begin irrnnediately upon the 
failure of the Surveillance. 

Completion of, the Surveilla,nce within the delay period allowed by th.is 
Speclfication, or withi~ the allowed times specified in the ACTION requirements. 
restores. compliance with Specification 4.0 .. 1. 

Specification 4.0.4 establishes the requirement that a17 applicable SRs must be 
met before entry into an OPERATIONAL CONDITION or other specified condHi on in the 
Applicability. . 

This Spec1 H cation ensures that sys.tern and component OPERABILITY requirements and 
vari ab'l e limits are met before entry into OPERATIONAL CONDITIONS er other 
specified conditi ans in the App7i cabil ity for which these systems and components 
ensure safe operation of the unit. The provisions of this Specification should 
not be interpreted as endorsing the failu:re to exercise the good practice of 

· res.taring systems or components to OPERABLE status before: entering an associated 
OPERATIONAL CONDITJON or other specified condition in the Applicability. 

A provi'sion 'IS incl ud'ed to all ow er:itry i r:ito an 0PERATIONAL CONDITION or other 
specified condition in the·Applicability when a Limiting Condition for Operation 
is not met due to a Surveillance not being met in accordance with Specification 
3. 0.4. . 

However, in certain circumstances, failing to meet an SR will. not re.si.jlt in 
Specification 4.0.4 restricting an OPERATIONAL CONDITION change or other specified 
cbndition change. When a system, subsystem, division, component, devic~, or 
variable is inoperable or ootside its specified limtts, the associated 
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3/4,0 APPLICA81LITf 

SR(s) are not required to be performed, per Specification 4.0.11., whic't'1 states that 
suryeil l ahces do not have to be performed, on foope'T'abl e equi prnent. When equipment 
is inoperable, Specification 4.0.4 does not apply to the associated. SR{s) since 
the reqoirement for the SR'(s) to be perlormed is removed. Therefore; failing to 
perform the SUJ'Veillance(s) within the specified survei1lance time interval does 
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS 
or other specified conditions of the Appll-cability. However, Since the Lim1ttng 
Condition for Operation i~ not met in this instance, Specification 3.0.4 will 
govern any rest_ri cti ons that may (or may n0t) appJ y to OPERATIONAL C.ONDITION or 
other specified condition changes. Specification 4.0 . .4 does not restrict changing 
0PtRATI0NAL CONDITION'S or other speciri ed condi tfons of the, Applicability when a · 
Survelllance has not been performed within the spec1fied Surveillance time 
interval, provided the requirement t~ declare the limiting Condition for Operation 
not met has been delQyed in accordahce with SpecifH:ation 4.0.3. 

Hle provisfons of SpecHication 4.0.4 shall not prevent entry ir:ito OPERATIONAL. 
C0NDI1IONS or Gther specified cofiditi ons in the App,l i cab1li ty that are requ.i red to 
comply With ACTION requirements. In addition, the provisions of Specification 
4.0.4 shc1ll not prevent changes in OPERATIONAL CONDITIONS or other spec.Hied 
conditions in the Appl'! cabil ity that result from any unit shutdown. In this 
context, ~ unit shutdown is defined a'S a -change in OPERATIONAL CONDITION or other 
specjf1ed.condit1on i~ the Applicab1lity associated with transitioning from 
OPERATIONAL CONDfrION 1 to OPERATIONAL tONiDrTION 2, OPERATIONAL CONDITION 2 to 
OPERATIONAL G0NDrrION J, .and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION: 4-. 

Specificatior:i 4,0,5 establishes the requirement that i.nservice inspection ,of ASME 
Code Cl ass 1, 2 and 3 components and i.riservi ce testing of ASME Code Class 1, 2 and 
3 pumps and valves shall be performed in .accordance with. a periodically updated 
version of Section XI of the ASME Boiler and Pre~surf Vesse1 Code and Addenda, and the 
ASME Code for- Operation and Maintenance of Nuc1ear Power Plants (ASME .OM Code) and 
applicable Addenda as requ1red by 10 CFR 50.55a. The prpvisions of st 4.0.2 and SR 
4.0,3 do. not apply to the INSERVICE TESTING PROGRAM unless there 1s a specific SR 
referencing usage of the program. -

Limerick Generating Station has received a license amendment to implernent 10 CFR 
50.69, "Risk-Informed Categorization and Treatment of Structures, Syst'ems and 
.Components for Nuclear Power Reactors,'' and may voluntarily cornpl y With the 
requirements of 10 CFR 50.69 as an alternative. to comp1ip!1ce with the following 
requirements for structl,ires, systems., and comrionents ( SSCs) that have a Risk~ 
Informed Safety Glass (RISC) of RI SC -3 , 

(1) The INSERVICE TESTING PROGRAM requirements of 10 CFR 50.55a(f), and 
(2) The 1nservi.ce inspection, and repair and replacement (with the except.ion of 

fracture toughness), requirements for ASME Cl ass 2 and Cla.s5 3 SSCs in: 10 CFR 
50.55a(g). -

Therefore, SSCs that have been categorized as RISC-3 in accordance with 10 CFR 
50.69 may be removed from the INSERVICE TESTING USTJ PROGRAM and the Inservice 
Inspection (ISl) Program in accordance with 10 CFR 50.69{b)(l)(v). 

RISC<5 SSCs with techntcal specification survei 77 ance requi rernents refetenci ng 
Techni.ca1 Spec1ficatiot1 4.0.5, which have been removed from the l:ST/ISI programs, 
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2J. The 
~SCs must co~tinue to meet the acceptance criteria ~pecified in associated technical 
specification $urveil7.ar:ice requirements, as applicable; however, the survei1lance 
frequency is determined as part of the alternative treatment. 
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3/4, 1 REACTIVITY CONTROL ,SYSTEMS 

3/4.1.1 SHUTDOWN MARGIN 

A suff1cient SHUTDOWN MARGIN ensures that (1) the reactor can be made 
subcritical from all operating conditions, (2) the reactivity transients 
assocfated with postulated accident conditions are controllable w1th1n 
acceptable limits, and (3) the reactor w111 be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdown condition. 

Since core reactivity values will vary through coire life as a function of 
fuel deplet1on and poison burnup, the demonstration of SHUTDOWN MARGIN will be 
pe-rformed in the cold, xenon-free cond.ition and shall show the core to be 
subcrtt1Cal by at least R + 0_38% 4 k/k or R + 0.28% 4 k/k, as appropr1ate. 
The 0.38% 4 k/k 1ncludes uncertainties and calculation biases. The value of R 
in units of% A k/k is the difference between the calculated value of minimum 
shutdown margin during the operating cycle and the calculated shutdown margin 
at the time of the shutdown margin test at the beginning of cycle. The value 
of R must be positive or zero a~d must be determined for each fuel loading cycle. 

Two different values are supplied in the Limiting Condition for Operation 
to provide for the different methods of demol:lstrati on of the SHUTDOWN MARGIN. 
The highest worth rod may be determined ana1ytically or by test. The SHUTDOWN 
MARGIN is demonstrated by ( an i nsequence) control rod withdrawal at the 
beginning of life fuel cycle condi.tions, and, if necessary, at any future time 
in the cycle if the first demonstration indicates that the required margin could 
be reduced as a function of exposure. Observation of subcriticality in this 
condition assures subcr1tical1ty with the most reactive control rod fully 
withdrawn. 

This reactivity characteristic ha.s been a basic assump41__on_i_n__t_he analysis 
of-plant perforrnan·ce arid ·can be. best demonslrated at the time of f_µel loading, 
but the margin must al so be determined a.nytime a control rod is incapable of 
insertion. 

3/4,1.2 REACTIVITY ANOMALIES 

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful 
check on actual conditions to the predicted conditions fs necessary, and the 
changes in reactivity can be inferred from these comparisons of core kettectfve 
Cke1,.). Since the comparisons are easily done, frequent checks are not an 
imposition on normal operations. A 1% change is larger than is expected for 
normal operation so a change of this magnitude should be thoroughly evaluat~d. 
A change as large as 1% would not exceed the design conditions of the reactor 
and 1s on the safe side Of the postulated transients. 
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REACTIVITY CONTROL SYSTEMS 
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3/4.1,3 CONTROL RODS 

The specification of this section ensure that (1) th:e minimum SHUTDOWN 
MARGIN is maintained, t2) the control rod insertion times are consistent with 
those used in the accident analysis, and (3) the potent1al effects of the rod 
drop accident are limited. The ACTION statements permit variations from the basic 
requirements but at the same time impose more restrictive criteria for continued 

, operation. A 1 imitation on inoperable rods is set s1:Jch that the, resuHant effect 
on total rod worth and scram snape wi 11 be kept to a minimum.. The requirements 
for the vari'ous scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a timely basis. 

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod irrnnovable because of excessive friction or 
mechanical il'lterference, operation of the reactor :is limited to a time period 
which is reascmable to determine the cause of the inoperability and at the same 
time prevent operation with a large number of inoperable control rods. 

Control ro~s that are inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfully~1nserted position are 
consistent with the SHUTDOWN MARGIN requi,rements. 

The number of control rods permitted to be i no13erab le could be, more than 
the eight allowed by the speci.fication, but the occurrence of eight inoperable 
rods cou1d be indicative of a generic problem and the reactor rrrust be shutdown 
for investigat,on and resolution of the problem. 

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less t_han the fuel' cladding 
safety limit during the limiting power transient analyzed in Sedion 15.2 of the 
FSAR. Th-is analysis shows that the negative reactivity rates re,Sulti ng from 
the scram with the average response ·of all the d.rives as given in the ,specifi-
cations, prov1ded the required protection and MCPR remains greater than the fuel 
cladding safety limit. The occurrence of scram times longer t~en those specified 
shoufd be viewed as an indication of a systemic problem With the rod drives and 
therefore the s.urvei 11 a nee i nterva1 is reduced in -0rder to prevent opera ti on of 
the reactor for long periods of time with a potentially serious problem. 

Scram time testing at zero ps.ig reactor coolant pressure is adequate to 
ensure that the control rod wj 11 perform its i.ntended sc;ram function during startup 
of the plant until scram time testing at 950 psig reactor coolant pre,ssure is performed 
prior to exceeding 40% rated core thermal power. 

The scram discharge vo 1 ume is required to be OPERABt.E 'so that it wi 11 be 
available when needed to accept discharge water from the control rods during a 
reactor •scram and wi 11 isolate the rea,ctor cool ant system from the containment 
when required. 

The OPERABILITY of a 11 SDV vent and drain va 1 ves ensures that the SDV vent and 
drain valves will close during a scram to contain reactor water discharged to the SDV 
pi pi,ng. The SDV has one common drain 1 i ne and one corrmon vent 1 i ne. Si nee the vent and 

,drain lines are provided with two valves in series, the single failure of one va,lve in 
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REACTIVITY CONTROL SYSTEMS 

I CONTROL RODS (Continued) 

the open position will not impair the isolation function of the system. Additionally, 
the v~lves are required to open on scram reset to ensure that a path is available for 
the SDV piping to ctr,ailil freely at other times. 

When one SDV vent or drain valve is inoperable in one or more lines, the valves 
must be restored to OPERABLE status within 7 days. The allowable outage time is 
reasonable, given the level of redulildancy in the lines and the low probability of a 
scram occurring while the valve(s) are inopel"able. The SDV is still i,solable since 
the redundant va1ve in the affected line is OPERABLE. During these periods, the 
single failure criterion may not be preserved, and a higher risk exists to allow 
reactor water out of the primary system during a scram. 

If both valves in a line are inoperable, the line must be isolated to contain 
the reactor coolant during a scram. When a line is isolated, the potential for an 
inadvertent scram due to high SDV level is increased. ACTION "e" is modified by a 
note("****") that allows periodic draining and venting of the SDV when a line is 
isolated. During these periods, the lir:te may be 1:misolated under administrative. 
contro.l. 1his a1lows any accumul,ated water ira the line to be d,rained, to preclude a 
reacto'r scram on. SDV high level. This is acceptable since· the administr.ative tontrols 
ensure tl:ie valve can be closed quickly, by a dedicated operator, if a scram occurs 
with the valve open. The 8 hour allowable outage time to isolate the line is based on 
the low probability of a scram occurring while the line is not isolated and the 
unlikelihood of significant CR□ seal leakage. 

Control 'rods with inoperable accumulators are declared inoperable a,nd 
Specification 3.I.3.I then applies.· This prevents a pattern of inoperable 

- -accumulators--that would result in 1ess ·recJCtivity ·insert-ion on- a scram-than 
has been analyzed even though control rods with inoperable accumulators-may 
still be inserted with normal drive water pressure. The drive water pressure normal 
operating range is specified in system ope~ating procedures which provide ranges for 
system alignment and control rod motion {exerc.ising). Operability of the 

-accumulator ensures that there is a means available to insert the control rods 
even under the most unfavorable depressuri z.ati on of the reactor.. A control rod is 
considered trippable tf it is capable of fully inserting as a result of a scram signal, 
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I REACTIVITY CONTROL SYSTEMS 

\.;_;:;·.1 
t.V CONTROL RODS <Continued) 

Contrpl rod coupling integrity is required to ensure compliance with the 
an,alysis of the rod drop acci'dent in the FSAR. The overtravel position feature 
provides the only positive means of determining that a rod is properly coupled 
and therefore this check must be performed prior to achi.eving criticality after 
completing CORE ALTERATIONS that could have affected the control rod coupling 
integrity. The subsequent check is performed as a .backup to the initial demon
stration. 

rn order to ensu·re that the. cm:1trol rod patterns can be foll owed and there
fore that other parilmeters are within the"ir limits, the control rod position 
indication system must be OPERABLE. 

The control rod housing support restricts the outward movemer:it of a control 
rod to less than 3 inches in the event of a housing failure. The amount of 
rod reactivity which could be added by this small amount of rod withdrawal is 
1 ess than a norma 1 withdrawa 1 increment and wi 11 not contribute to any damage 
to the primary coolant system. The support is not required when there is no 
pressure to act as a driving force to rapidly eject ad.rive housing. 

The required survei 11 ances are adequate. to determi.ne that the rods are 
OPERABLE and not so frequent as to cause excessive wear on the system components. 

3/4,1,4 CONTROL ROD RROGRAM CONTROLS , 
~ Control rod withdrawal and insertion sequences are established to assure 

- that the maximum ins.equence individual control rod or control ·rod segments which 
are withdrawn at any time during the fuel eye.le could not be worth enough to 
result in a peak fuel e.nthalpy greater than 280 ca1/gm in the event of a control 
rod drop accident. The specified sequences are characterized by homogeneous, 
scattered. patterns Df control rod withdrawal. Wheri THERMAL POWER is greater 
than 10% of RATED THERMAL POWER, there is no possible rod worth which, if 
dropped at the design rate of the velocity limiter, could result in a peak 
enthalpy of 280 cal/gm, Thus requiring the RWM to be OPERABLE when THERMAL 
POWER is less than or equal to 10% of RATED THERMAL POWER provides. adequate 
control. 

The RWM provides automatic supervision to as.sure that out-of
sequence rods will not be withdrawn or inserted. 

The analysis of the rod drop accident is presented in Section 15.4.9 of 
the FSAR and the techniques of the analysis are presented in a topical report. 
Reference 1, and two supplements, References 2 and 3. Additional pertinent 
analysis is also contained in Amendment 17 to the Reference 4 topica1 report. 

The RBM is designed to automatically prevent fuel damage in the event of 
erroneous rod withdrawa1 from locations of high power density over the range of 
powe•r ope,ratfon. Two channels are provided. Trippi.ng one of the channels will 
block err0neous rod withdrawal to prevent fuel damage. This system backs up the 
written sequence used by the operator for withdrawal of control rods. RBM OPERA
BILITY is required when the limiting condition described in Specification 3.1.4.3 exists. 
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REACTIVITY CONTROL SYSTEMS 

3/4.1.5 STANQSY LlOUID CONTROL SYSTEM 
The standby liquid control system provides a backup capability for bringing 

the reactor from full power to a cold, Xenon-fr.ee shutdown, assuming that the 
withdrawn control rods remain fixed in the rat~d power pattern. To meet this 
objective it is necessary to inject a q~antity of boron wh4ch produces a concen
tration of 660 ppm in the reactor core and other piping .systems connected to 
the r~actor vessel. To all ow for potential 1 eakage and improper mixing, this 
concentration is increased by 25%. 1he required concentrauan is achieved by 
having available a m1nimum quantity of 3.160 gallons of sodium pentaborate 
solution (ontainng a minimum of 3,754 lbs of sodium pentaborate ha.ving the 
requisite Boron°l0 atom% enrichment of 29% as determined from Reference 5. 
This quantity of solut1on is a net amount which is above the pump suctiDn 
shutoff level setpoint thus allowing for the portion which cannot be injected. 

The above quantities calculated at 29% Boron-10 enrichment have been 
demons.trated by arialysis to provide a Boron-10 weight equiva.lent of 185 1bs in 
the sodium pentaborate solution. Maintaining this Boron-ID weight in the net 
tank contents ensures a sufficient quantity of boron to bring the reactor to a 
cold, Xenon-free shutdown. 

The pumping rate 0f 37.0 gpm provides a negative reactivity insertion rate 
over the permissible solution volume range, which adequately compensates for the 
positive reactivity effects due to elimination of steam voids, increased water 
density from hot to cold, reduced doppler effect in uranium, reduced neutron 
leakage from boiling to cold, decreased control rod worth as the moderator cools. 
and xenon decay. The temperature requirement ensufes that the sodium pentaborate 
always remains tn solution. 

With redundant pumps and explbsive injection valves and with a highly 
reliable control rod scram system. operation of the reactur is permitted to 
continue for short periods of time with the system inoperable or for longer 
periods of time with one of the redundant components inoperable. 

The SLCS system consBts of three separate and independent pumps and 
explosive valves. Two of the separate and independent pumps and expfosive 
valves are required to meet the minimum requirements of this technical 
specification and, where applicable, satisfy the single failure cr-iterion. To 
ensure that SLCS pump discharge pressure does not exceed the SLCS relief valve 
setpoint during operation following an anticipated transient without scram (AnJS) 
event, no more than two pumps shQll be aligned for automatic operation in 
OPERATIONAL COKDITIONS 1, 2, and 3. This maintains the equivalent control capacity 
to satisfy 10 CFR 50.62 (Requirements for reduction of risk from anticipated 
transients without scram (ATWS). With three pu~ps aligned for automatic operat1on, 
the system is inoper~ble and ACTION statement (b) applies. 

The SLGS must have an equivalent control capacity of 86 gpm of 13% 
weight sodium pentaborate in order to satisfy 10 CFR 60.62. As part of the 
ARTS/MELLL program the ATWS analys1s was updated to reflect the new rod 
line. As a result of this it wa~ determined that the Boron 10 enrichment 
was required to be increased to Z9% to prevent exceed1ng a suppression poo1 
temperatllre of 190°F. This equivalency requirement is fulfil.led by having a 
system which satisfies the equation given 1n 4.1.5.b.2, 

The uppe: limit concentration of 13.8% has been establishe? as a 
reasonable l1m1t to prevent precipitation of sodium pentaborate 1n the event 
Of a loss of tank heating, which allow the solution to cool .. A SLCS Pump flowrate 
of 37.0 gpm (minimum) and a Sodium Penta.borate So1Ution concentration of 9% by 
weight (minimum) will require a Boron-10 enrichment of 49 atom% to be added to 
the tank. Tne decreased pump Jlowrate and increased solutio.n enrichment are 
acceptable because the results of the ATWS Rule Equation will remain > 1.0. 
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RtACTIVITY CONTROL SYSTEMS 

STANDBY LlOUID CONTROL SYSTEM (Continued) 

Surve-f 11 ance requf rements are established on a frequency that assures a. 
h'igh reliability of the system. Once the so1ution is established,. boron con
centration will not vary ~nless more boron or water is added, thus a check on 
the temperature _and volume assures that the solution is ava11 able for use. 

Replacement of the explostve charges in the valves will assure that these 
valves will not fail because of deterioration of the oharges. 

The Standby Liquid Control System also has· a post-OBA LOCA safety function 
to buffer Suppression Pool pH in order to mair:itain bulk pH above 7.0. The 
buffering of Suppression Pool pH is nece1ssary to prevent iodine re-evolution to 
satisfy the methodo1ogy for Alternatfve Source Term. Manual initiation is tlSed, 
and tile minimum amount of total boron requ•ired for Suppression Pool pH buffering 
is 256 lbs. Given that at lea.st 185 lbs of Boron-10 is maintained in the tank, 
the total belron in the tank wi 11 be .greater than 256 lbs for the range of 
enrichments from 29% to 62%. 

ACTI0N Statement (a) appJies only to OPERATIONAL CONDITIONS 1 and 2 because 
a siiigle pump ca·n satisfy both the reactor control function and the post-OBA LOGA 
functfon to control Suppression Pool pH since boron injection is not required 
until 13 hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDIHONS 
1, 2 and 3 to address the post-LOCA safety ft:mcti on of the S:LG system. 

1. C. J. Paone, R. C. Stirn: and J. A. Woolley, "Rod Drop Accident Analysis 
for Large BWR's, 1

' G. E. Topical Report NED0-10527, March 1972. 

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NED0-10527, July 
1972. 

3. J.M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, "Exposed Cores," 
Supplement 2 to NED0-10527, January 1973. 

4. Amendment 17 to Gene·ra1 Electric Licensing Topical Report NEDE-24011-P-A, 
"General E:lectric Standard Application for Reactor Fuel. 1

' 

5. "M'aximum Extended Load Line Limit and ARTS Improvement Program Analyses for 
Limerfck Gene-rating S-tation Units 1 and 2, 11 NEDC-32193P., Revision 2, October 
1993. 
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3/4.2 POWER DISTRIBUTION LIMITS 

3/4. 2. I AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

This s.pec:if1cation assures that the· peak cladding temperature (PCT) 
follo.wing the postulated design basis Loss-of-Coolan.t Accident (LOCA) will not 
exceed the limits specified in 10 CFR 50.46 and that the fuel design analysis 
limits specified- in NEDE-24011-P-A (Reference 2) will not be exceeded. 

Mechanical Design Analysis: NRC approved methods (specified in Refer
ence 2) are used to demonstrate that all fuel rods in a lattice operating at 
the bounding power history, meet the fuel design limits specified in Reference 2. 
No single fuel rod follows, or ts capable of following, this bounding power 
history. This bounding power history is usec as the 'basis for the fuel design 
analysis MAPLHGR limit. 

LOCA Analysis: A LOCA analysis is performed 1n accordance with 10 CFR 50 
Appendix K to demonstrate that the permissible planar power (MAPLHGR) limits 
comply with the ECCS 1 i111its specified in 10 CFR 50.46. The .analysis is performed 
for.the most limiting break size, break location, and single failure combination 
for the plant, using the evaluation model described in Reference 9. 

The MAPLHGR 1 imit as showm in the CORE OPERATING LIMITS REPORT is the most 
limiting composite of the fuel mechanical design anayls.1s MAPLHGR and the ECCS 
MAPLHGR l i,mi t. 

Only the most limiting MAPLHGR values are shown in the CORE OPERATING 
LlMITS REPORT for multiple lattice fuel. Compliance with the specific lattice 
MAPLHGR operating limits, which are available 1n Reference 3, is ensured by use 
of the process computer. 

As a result of no longer utilizing an APRM trip setdown requirement, additional . 
constrafnts are placed on the MAP~HGR limits to assure adherence to the: fuel-mechanical. 
design bases. These constraints are introduced through the HAPFAC(P) and MAPFAC(F) 
factors as defined in the COLR . 
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POWER DISTRIBUTION LIMITS 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPRs at steady-state 0peratin~ condit}Cir1s 
as specified 1n Specification 3.2.3 are derived from the established fuel 
cladding inte,g.rity MCPR(99.9%), and a1:1 analysis of abnormal operational 
transients. For any abnormal operating transient analysis evaluation with the 
initial condition of the reactor being at the steady-state operating limit, it 
is required that less than 0.1% of fuel rods in the tore are susceptible to 
transition boiling or that the resulting MCPR does not decrease be1ow the 
operating limit MCPR at any time during the transient ·assuming instrument trip 
setting given in SP'ecification 2.2. 

To assure that the fuel cladding integrity Safety Limit 1~ not exceeded 
during any anticipated abnormal operationa·1 transient, the most limiting tran
si ent.s nave been analyzed to determine which result in the largest reduction 
in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of 
flow, increase in pressure and power, positiv.e reactivity insertion, and 
cool ant temperaturce• decrease. 

The evaluation of a given transient begins wHh the system initia1 rara
meter.s shown in FSAR Table 15.0-2 that are input to a BWR system dynamic be.havior 
transient computer program. 'The codes used t.o evaluate tra,nsi ents are discussed 
~n Reference 2. 

MCPR(99.9%). i.s determined to ensure more than 99.9% of the fL11=:l rods in the 
core ar-e not susceptible to boning tr>ansitioh using a statistical model that 
combine.s all the uncertainties in op·eratin·g parameters and the procedures used to 
calculate cri.tical power. The probability of the occurrence of 1bojling transit:ion 
is determined ·using the approved Cri'tical Power correlatiom. Details of the 
MCPR(99.9%) calculation are given in Reference 2. Reference 2 also includes a 
tabulation of the uncertainties and the nominijl values MCPR99.9% statistical 
analysis. 

lhe MCPR operating limits are derived from the M'CPR(99.9%) value and the 
transient analysis and are.dependent on the operatjng core flow and pow~r state 
(MCPR(F), and MCPR(P), respectively) to ensure adherence to fuel design limits 
during the worst transient that occurs wlth moderate frequency ( Ref'. 6). fl'ow 
dependent MCPR limits CMCPR(F)) are. dete.rmined by steady state thermal hydraulic 
methods with key ph,ysics respons'e inputs benchmarked using the three dimensiona1 
BWR sirnulat©r code (Ref. 7) to analy,ze $low flow runout tr.ansients. 

Power dependent MCPR 1imits (MCPR(P)) are determined by app~oved transient 
analysis (Reference 2). Due to the sensitivity of the transient response to 
initial core flow levels at power levels below those at which the turbine stop 
valve closure ijnd turbine control valve fast closure scrams are bypassed, high and 
low flow MCPR(P), operating limits are provided for operating between 25% R1P and 
30% RTP. . 

The MCPR operating limits specified i~ the COLR (MCPR(99.9t) value, 
MCPR(F), and MCPR(P) values) are the result of the Design Basis Accident (OBA) and 
transient analysis. The operating limit MCPR is determined by the larger of the 
MCPR(F), and MCPR(P) limits, which are based on the MCPR(99,9%) limit specified in 
the COLR. 
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POWER DISTRIBUTION LIMITS 

I MINIMUM CRITICAL POWER RAT!2 (Continued) 

I 
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At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, 
the re.actor will be operating at minimum recirculation pump speed and the 
moderator void -eontent w111 be very small. For all designated control rod 
patterns which may be employed at thiS point, operating plant experience indi
cates that the resulting MCPR value is in excess of requirements by a considerable 
margin. During initial start-up testing of the plant, a HCPR evaluation will 
be made at 25% of RATED THERMAL POWER level with minimum recirculation pump 
speed. The MCPR margin will thus be demonstrated such that future HCPR evaluation 
below this power level w111 be shown to be unnecessary. The daily requirement 
for calculating MCPR when THERMAL POWER is greater than or equal to 251 of 
RATED THERMAL POWER 1s sufficient since power dtstrtbution shifts are very slow 
when there have not been significant power or control rod changes. The require
ment for calculating MCPR when a limiting control rod pattern is approached 
ensu.res that HCPR will be known foll owing a change in THERMAL POWER or power 
shape, rega.rdless of magnitude, that could place operation at a thermal limit. 

3/4.2.4 LINEAR HEAT GENERATION RATE 
This specification assures that the Linear Heat Generation .Rate (LHGR) in 

any rod is less than the design linear heat generation even if fuel pellet 
densiftcation is postulated. 

Reference: 

1. Deleted. 

2. "General Electric Standard App1ication for Reactor Fuel, 11 

NEDE--24011-P-A (late-st ap.pr-ovEfd revi sfon-). 

3. •sasis of MAPLHGR Technical Specifications for Litnerick Unit 1," 
NED0-31401, February 1987 (as amended}. 

4. Deleted 

5~ Increased Core Flow and Partial Feedwater Heating Analysis for 
Limerick Generating Station Unit 1 Cycle 1, NEDC-31323, October 1986 
including Errata and Addenda Sheet No. 1 dated November 6, 1986, 

6. NEDC-32193P, •Maximum Extended Load Line Limit and ARTS Improvement 
Program Analyses. for Limerick Generating Station Untts 1 and 2, n Revision 
2, October 1993. 

7. NED0-30130-A, _"Steady State Nuclear Methods," May 1985. 

8. NED0-24154, •Qualification of the One.-Oimensional Core Transient Model for 
Boning Water Reactors, "October 1978 .• 

9 . NEDC-32170P, •Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA 
Loss-of~Coplant Accident Analysis,• June 1993. 
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I 3/4,3 INSTRUMENTATION 

3/4,3,l REACTOR PROTECTION SYSTEM INSTRUMENTATION 
The reactor protection system automatically initiates a reactor scram to: 

a. Preserve the integrity of the fuel cladding. 

b. Preserve the integrity of the reactor coolant system. 

c. Minimize the energy which must be adsorbed following. a 
loss-of-coolant accident, and 

d. Prevent inadvertent criticality. 

This spec1ffcat1ori provides the ltmiting conditions for operation 
necessary to preserve the abflfty of the system to perform fts intended 
function even during periods when instrument channels may be out of service 
because of maintenance. When necessary, one channel may be made inoperable 
for brief intervals to conduct required surveillance. 

The reactor protection system is made -up of two independent trip systems. 
There are usually four channels to monitor each parameter with two channels in each 
trip system. The outputs of the channels in a trfp system are combined in a logic so 
that either channel will trip that trip system. The tripping of both trip systems 
will produce a reactor scram. The APRM system. is dfvi ded 1 nto four APRH channels and 
four 2-0ut-Of-4 Voter channels. Each APRH channel provides inputs to each of the 
four voter channels. The four voter channels are divided into two groups of two 
each, with each group -0f two providing inputs to one RPS trip system. The system is 
designed to a 11 ow one APRM channel, but no voter channels, to be bypassed. 

The system meets the intent of IEEE-279 for nuclear power plant protection 
systef!ls. Survei 11 ance i nterva 1 s a re determ1 ned in accordance with the Survei 11 ance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEDC-30851P-A, urechnical Specification Improvement Analyses for BWR 
Reactor Protectf on System• and NEOC-32410P-A, •Nuc.l ear Measurement Analysis and 
Control Power Range Neutron Monitor CNUMAC PRNH) Retrofit Pl us Option III Stabil 1ty 
Trip Function.• The bases for the trip settings of the RPS are discussed in the 
bases for Speciffcatfan 2.2.1. 

The APRM Functions include five Functions accomplished by the four APRM 
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accomplished by the four 
2-0ut-Of-4 Voter channels (Function 2.e>. Two of the five Functions accomplished by 
the APRM channels are based on neutron flux onl:y (Functions 2.a a,nd 2.c), one 
Function is based on neutron flux and recirculation drive flow (Function 2.b) and 
one is based on equipment status (Function 2.d). The fifth Function accomplished by 
the APRM channels 1s the Oscillation Power Range Monitor (OPRM) Upscale trip 
Function 2.f, which is based on detecting oscillatory characteristics in the neutron 
flux. The OPRH Upscale .Functicm is also dependent on average neutron flux 
(Simulated Thermal Power) and recirculation drive flow, which are used to 
automatically enable the output trip. 

The Two-Out-Of-Four Logic Module includes 2-0ut-Of-4 Voter hardware and the 
APRM Interface hardware. The 2-0ut-Of-4 Voter Function 2.e votes APRM Functions 2.a, 
2.b, 2.c, and 2.d independently of ~unction 2.f. This voting is accomplished by the 
2-0ut-Of-4 Voter hardware in the Two-Out-Of-Four Logic Module. The vote.r includes 
separate outputs to RPS for the two independently voted sets of Functions, each of 
which 1s redundant (four total outputs). The analysis in Reference 2 took credit for 
this redundancy in the justification of the 12-hour allowed out-of-service time for 
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3/4. 3 TNSTRUMENTATI'ON 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTAUON (continued) 

Action b, so the voter Function 2 .. e mu:,,t be declared inoperabie H any of its 
functionality is inoperable. The voter Function 2.e does n·ot need to be declared 
inoperable due to any failure affecting only the APRM Interface hardware portion of 
the Two-Out-Of-Four Logi~ Modul~. 

Three of the four APRM channels and all four of the voter channels are 
required to 0e OPERABLE to ensure that na single faiJure will preclude a scram on a 
valid signal. To provide adequ~te coverage of the entire core~ consistent w1th the. 
d.esign bases for the APRM Functions 2.a, 2,b, and 2.c, at least 20 LPRM inputs, with 
crt least three LP'RM inputs from each of the four axial levels ,at whi•ch the LPRMs are 
located, must be operable for each APRM channel. In addition, po more than 9 lPRMs 
may be bypass.ed between AP.RM calibr~t1ons (weekly ·gain aojustments). For the_O~RM 
Upscale Function 2.f, LPRMs are assigned to "cells'' of 3 or 4 detectors. A minimum 
of 23 cells (Reference 9), each with a minimum of 2 OPERABLE LPRMs, must be OPERABLE 
for each A?RM channel for the OPRM Upscale Function 2.f to be OPERABLE. in that 
channel. LPRM gain sett1ngs are determined from the local flux profiles measured by 
the TIP system. This estab]1sf:les the relative lo'cal flux_ profile for appropriate 
representati v.e input tG the APRM System .. The 2000 EFPH frequency is based on 
operating exper1ence with LPRM sensitivity changes. 

References 4, 5 and 6 describe three algorithms for detecting thermal~ _ 
hydraulic- instability related neutron flux oscillations:· the period based detection 
algorithm, the amplitude based ftlgorithm, and the growth rate algor1thm. All three 
are implemented 1n the OPRM Upscale Function, but the safety analysis takes credit 
only for the period based detection algorithm. The remaining algorithms provide 
defense in depth and .additi anal protection ~gai nst .un_anti ci pated oscil l at1 ons. OPRM 
Upscale 'Funct1on OPE8,ABIUTY. for Technical Specif1cation purposes is b.ased only on 
the period based detection algorithm. 

An OPR.M Upscale trip is issued from an APRM channe·1 when the period based 
detection algorithm in that channe1 detects oscillatory changes in the neutron flux, 
i nd1. cated by the combined signals of the LPRM detectors in any ce 11 , with period 
confirmations and relative cell amplitude exceeding specified setpoints. One or more. 
c;ell s in .a channel exceecti ng the trip condHi Qns wHl result in a channel trip,. An 
OPRM Upscale trip ts also issued from the channel if either the growth r.ate or 
amplitude based algorithms detect growing oscillatory changes i.n the neutron flux for 
one or more cells in that channel. · 

The OPR_M Upscale Function 1s required to be OPERABLE wh€.n the plant is at 
~ 25% RATED THERMAL POW,ER. The. 25% RATED THERMAL POWER 1 evel 1 s selected. to provide 
marg1n tn the u·nlikely event that a reactor power increase trans.tent occurring while 
the pl ant is operating be1ow 29 .5% RATED THERMA.L POWER causes a power increase to or 
beyond the 29.5% RATED THERMAL POWER OPRM Upscale trip auto-ena,ble point without 
operator action. This OPERABI UTY requirement assures that the OPRM Upscale trip 
automatic-enable function will be OPERABLE when required. 

Actions a, band c define the Actionls) required when RPS channe1s are · 
discovered to be. inoperable. For those Actions, separate entry condition is allowed 
for each inoperable RPS channel. Separate entry means that the allowable time 
clock(s) for Actions a, b or c start upon discov-ery of inoperabil.ity for that 
specific channel. Restoration of ah inoperable RPS channel satisfies only the act1on 
s,tatements for that parUcular channel. Action statement(s) for remaining inoperable 
channel(s) must be met accarding to their original entry time .. 

A Note h'as been provided to modify the Act.i ans when Fun ct i ona l Unit 2. b and 
2.c channels are inoperable due to failure of SR 4.3.1.1 a_nd gain adjustments are 
n,ecessar,y. The Note allows entry into assoc1ated Actions to be delayed for up to 
2 hours if tbe APRM i~ 1ndicating a lower power value than the calculated power 
Ci .e., the gain adjustment fa.ctor CGAF) is high (non-c·omervativ-e)). The GAF for 
any channei is defined as the power value determined by the heat balance divided 
by the APRM reading for tha.t channel .. Upon completion of the gain adjustment, or 
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3/4,3 INSTRUM~NTATION 

3/4, 3, 1 REACTOR PROTECTION SYSTEM INSTRUMENTATION ( continued) 

expiration of the allowed time, the channel must be returned to OPERABLE status 
or the applicable Actions taken. This Note is based on the time required to 
perform gain adjustments on multiple channels. 

Because of the diversity of sens9rs available to provide trip signals and the 
redundancy of the RPS design; an allowable out of service time of 12 hours has been 
shown to be acceptable CNEDC-30851P-A and NEDC-32410P-A) to permit restoration of any 
inoperable channel to OPERABLE status. However, this out of service time is only 
acceptable provided that the associated Function's (identified as a "Functional Unit" 
in Table 3.3.1-1) inoperable channel is in one trip system and the Function stilJ 
maintains RPS trip capabll ity. Alternative1y, an allowable out-of-serv1 ce time can be 
determined in accordance Wi.th the Risk Informed Completion Time Program. 

The requirements of Action a are intended to ensure that appropriate actions 
are taken if multiple, inoperable, ijntripped channels within the same trip system for 
the same Function result in the Function not maintaining RPS trip capability. A 
F'tmction is considered to be maintaining RPS trip capabtlity when sufficient channels 
are OPERABLE or in tr·ip (or the associated trip system is in trip), such that both 
trip systems w11l generate a trip signal from the given Function on a va11d s1gnal. 
For the typical Function with one-out-of-two taken twice, logic, including the IRM 
Functions and A?RM Fur:iction 2.e (trip capability as'5ociated with APRM Functions 2.a, 
2.b, 2.c, 2-d, and 2.f are discusse.d below), thts would, require both trip systems to 
have one channel OPERABLE or in trip (or the associated trip system in tri.p). 

For Function 5 (Main Steam Iso'lation VaTve--Closure), thiS would require both 
trip systems to have each channel associated with the MSIVi 1n three main steam lines 
(not necessarily the same main steam lines for both trip systems,) OPERABL!: or in trip 
(or the associated trip system in trip). 

For ·Function-9 (Turbine ·stop Valve-Closure); this wo-uld-require both trip 
systems to have three channels, each OPERABLE or in trip (or the assoc-rated trip 
system in trip). 

The completion time to satfSfy the requirements of Action er is intended to 
allow the operator time to evaluate and repair any discovered fnoperabilities. The 1 
hour Cornplet'ion Time is acceptable because it minimizes risk While allowing time for 
restor~tfon or tripping of channels. Alternatively, the completion tfme can be 
determined in accordance with the Risk Inforrnecl Completion Time Program. 

With trip capability matntatned, i.e., Action a satisfied, Actions band c as 
applicable must still be satisfied. If the inoperable channel cannQt be restored to 
OPERABLE status within .the allowable. out -of service time, Action b requires that the 
channel or the associated trip system must be placed in the tripped condition. 
Placing the inoperable channel in trip (or the associated trip syst~m in trip) would 

_conservatively compensate fbt the inoperabtlity, restore capability to accommodate a 
single failure, and allow operation to c0ntinue. 

As noted, placing the trip system in trip is not ~pplicabJe to sat1sfy Action 
b for APRM functions 2.a, 2,b, 2.c, 2:,d~ or 2.f. Inopera6i'lity of one requir-ed APRM 
channel affects both tri.p systems. For that condition, the Action b requirements can 
only be satis,fied by p·lacing the inoperable APRM channel in trip. Restoring 
OPERABILITY or placing the fnoperable APRM channel in trip are the only actions that 
will r'e.store capability to aceommodate a single APRM channel failure. Inoperability 
of more than one required APRM channel of the same trip function results in loss of 
trip capability and the requirement to satisfy Action ·a. 

LIMERICK - UNIT 1 B 3/4 3-lb Amendment No. 141,177, 
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3/4,3 INSTRUMENTATION 

3/4.3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

The requirements of Actio,n e must be satisfied when, for any one or more 
Functions, at ·least one required channel 1s inoperable in each trip system. In this 
condition., provided at least one channel per trip system is OPERABLE, normally the 
RPS still mai.ntair:is trip capability for that Functi.on., but cc1nnot accommodate ~ 
single failure in either trip system (see addHional bases discussion above related 
to loss of trip capability and the requirements of Action a, and specia1 c:ases for 
Functions 2. a, 2. b, 2. c, 2. d, 2. f, 5 and 9), 

. The requirements of Action c 1imit the time the RPS s~ram logic, for any 
Functioh, woUld not accbmmodate si11gle faflure in both tip systems (e ... g., 0ne,-out
of-one and one-out--0f·-one arrangement for .a typical four channel Functi or:i). The. 
reduced rel1ability of this logic arrangement ~as not evaluated in NEDC-30851P-A for 
the 12 hour Completion Time,. WHM n the 6 hour al 1 owance, the associated F1:mcti on 
must have a11 required ·channels OPERABLE or in trip {or .any combi.nation) in one trip 
system. 

Completing the actio~s requi~ed by Action c restores RPS to a reli~bility 
level equivalent to that evaluated in NEDC-30851P-A, which justifi~d a 12 hour 
allowable out of service time as all owed by Action b. To satisfy the requirements of 
Action c, the trip system in the more degraded state should' be placed in trip or, 
alternatively, all the inoperable channels in that trip system should be placed in 
trip (e.g., a trip system with two ihoperable channels could be in a more degraded 
state than a trip system with fciur inoperable channels if the two 1n6perable Channels 
are in the same Functt<:in while the four inoperable char:rnels are all in different 
Functions). The decision of which tr1p system is in the more degraded state should 
be based on prudent judgment and take into account current plant conditions (1 .e., 
what OPERATIONAL CONDITION the plant is ln). If this ·action would result in a scram 
or RPT, 1t is permi ss-i bl e to pl ace the other tr1 p system or its 1 noperabl e channels 
1n trip. 

The 6 hour allowable out of service time is jud.ged acceptable based on the 
remaining capability· to trip, the diversity of the sensors available to provide the 
trip signals, the low prob.ability of extensive numbers of inoperabi1ities affecting 
all diverse Functions, and the low probability· of an event requiring the initiation 
of a scram. 

As noted, Action c is not .applicable for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2 .. f. 
Inoperabil ity of an APRM channel affects both trip systems and ·; s not associated with 
a specific trip system as are the APRM 2-0ut-Of-4 voter and other non-APRM channe1s 
for which Action c applies. ror an inoperable APRM channel, the req1:.1irements of 
Action b can only be satisfied by tripping the i noperab1 e A.PRM channel . Restoring 
OPERABILITY or pla-cing the inoperable APRM channel in trip are the only actions that 
will restore capab11 i ty to accommodate a single APRM channel failure. 

If it is not desired to place the channel (or trip sys:tern} in trip t.o satisfy 
the requirements of Action a,, Action b or Action c (e.g .. ,, as in the case where 
plac.ing the inoperable channel in trip wou1d result in a full seram). Action d 
requires that the. Action defined by Table 3.3.1-1 for the appltcable Function be 
initiated immediately upon expiration of the allowable out of service time. 

Table 3.3.1-1, Function 2.f, references Action 10, which defines the action 
requ 1 red 1f OPRM Upscale trip capability is not ma1 nta i ned'. Act ion lOb is required 
to address identified equipment failures. Action 10a is to address common mode 
vendor/industry identified· issues that render all four OPRM channels inoperable at 
once. For thi·s condi'tion ,. References 2 and 3 justifi.ed use of alternate methods to 
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3/4.3 INSTRUMENTATION 

3/4,3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

detect and suppress oscillations for a limited perfod of time, up to 120 days. The 
alternate methods are procedural1y established consistent with the guidelines 
identified in Reference 7 requ1ring manual operator action to scram the plant 1f 
certain predefined events occur. The 1.2-hour allowed complet1on time to implement 
the alternate methods is based on engineering judgment to allow orderly transition 
to the alternate methods while 1 imiting the period of tim.e during which no automatic 
or alternate detect and suppress trip capability i-s formally in place. The 120-day 
pe.riod during which use of alternate methods is allowed is intended to be an outs,de 
limit to allow for the case where design changes or extensive analysi.s might be. 
required to unde.rstand or correct .some unanticipated characteristic of the 
instability detection algorithms or equipment. The evaluation of the use of 
alternate methods concluded, based on engineering judgment, that the likelihood 
of an instability event that could not be adequately hahdl ed by the al tern ate 
methods during the 120~day period was neglig1bly small. Plant startup may 
continue while operating within th-e allowed completion time of Action._ 10a. The 
primary purpose of this is to allow an orderly completion, without undue impact 
o_n_QJa11t. of)er::atton. of design and verification.activities. in the-event- of a 
required design change to the OPRM Upscale function. This exception is not 
intended as an alternative to restoring inoperable equipment to OPERABLE statt1s 
in a timely manner. 

Action 10a is not intended a"hc:l was not evaluated as a routine alternative 
to returning faiJ ed or inoperable equipment to OPERABLE status. Correction of 
routine equipment failucre or inoperabflity is expected to b.e accomplished within 
the completion times allowed for LCD 3.3.1 Action a or Action b, as applicable. 
Action lOb applies when routine equipment OP[RABILITY cannot be restored withtn 
the allowed completion times of LCD 3.3.1 Actions a orb, or if a common mode 
OPRM deficiency cannot be corrected and OPERABILITY of the OPRM Upscale Ft.tnctfon 
restored within the 120-day all owed -completion time of Action 10a. · 

The OPRM Upscale trip output shall be automatically enabled (not-bypassed) 
when APRM Simulated Thermal Power is~ 29.5% and re,circulation drive flo,w is < 60% 
as indicated by APRM measured recirculation drive flow. NOJE: 60.% recirculati,dn 
drive flow is the recirculation drive flow that corresponds to 60% of rated core 
flow, This is the operating region where actual thermal-hydraulic! tnsta.bility 
and related neutron flux oscillations may occur. As rioted in Table 4.3.1.1-1, 
Note c, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includ,e:; 
confirming that the auto-enable (not-byp.as.sed) setpoints are correct. Other 
surveillances ensure that the APRM Simulated Thermal Power properly corre1ates 
with THERMAL POWER {Table 4.3.1.1-1, Note' d} ar:id that recirctllation drive flow 
prQperly correlates with core flow (Table 4.3.1.1-1, Note g), 

If any OPRM Upscale trip auto-enable setpoint ii exceeded and the OPRM 
Upsca.le trip is not enabled, Le., the OPRM Upscale trip is bypassed when APRM 
Simulated Thermal Power is 2: 29.5% and recirctiT-'ation dr-ive flow is< 60%, then 
the affected channel is considered inoperable for the OPRM Upscale Function. 
Alternative~y. the OPRM Upscale trip auto-enable setpoint(s) may be adjusted to 
pl ace the channel 'In the enabTed condition (not--bypassed). If the OPRM Upscale 
trip is placed ih the enableq condition, the. surve.illance requirement is met and 
the channel is considered OPERABLE. 

LIMERICK - UNIT 1 B 3/4 3-ld Amendment No .. 4-7-7, 
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3/4.3 LNSTRUMENTATION 

3/4, 3, l REACTOR PROTECTION SYSTEM INSTRUMENTATION C continueu) 

As rroted in Table 4.3 .• 1.1-1, Note g, CHANNEL CALIBRATION for the AP.RM 
5-irriul'ated Thermal Power - Upscale Function 2.b and the DP~ Upscale Function 2.f, 
includes tl;Je recirculation drive fl.ow input function. The APRM Simulated Thermal 
P(Jwer - Upscale Function and the OPRM Upscale Function both require a v.al'id drive 
f1ow signal. The APRM Simulated Th.ermal Power - Upscale Function uses drive flow 
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to 
automatically enable or bypass the. OPRM tJpscale.trip output to 8.PS. A CHANNEL 
CALIBRATION of the APRM reci rcul at1 on drive fl ow input functfon requ1 res both 
calibrating the drive flow transmitters and establishing a valid drive flow/ 
core flow relationship. The drive flow/ core flow relationship is established 
once per refuel cycle, Whfle operating w4thin 10% of rated core flow and within 
10% of RATED THERMAL. POWER, Plant operational experience. has shown that this 
flow correlation methodtilogy is consistent with the guidance and intent in 
Refer·ence 8. · Changes throughout the cycle. in the dri've f1 ow / core fl ow 
re 7 at i onshi p clue. to the changing therma 1 hydr.aun c opera ti. ng cnndi tidns of the 
core are. accounted for in the marg'ins included in the ba.ses or analyses used to 
establi.sh the setpoints for the APRM Simulat€d Ther:mal Power - Upscale Function 
and the OPRM Upscale Function. 

For the Slmulated Thermal Power - [jpsca1e Function (Function 2.b), the CHANNEL 
CALIBRATION surveillance requirement is modified by two Notes .. The first Note requires 
evaluation "of cha·nnel performance for the condition where th.e as-found setting for the 
channe.l setpoint is outside its as-foUtld tolerance but conservative with respect to the 
All owabl-e Yal ue. .Eval uatfon Gf channel performance wi 11 ver·Hy that the channel will • 
continue to behave in accordance with safety analysis as·s.umptions and the channel ~ 
performance asscUmpti'ons in the setpoint• methodology. The p,urpose of the assessment is to W 
ensure confidenc~ in the channel performance prior to returning the channel to service. 
For channels determined to be OP,ERABLE but degraded 1 after returning the channel to 
service th€ performance of these Channels will be evaluated under the. plant Corrective 
Action Program. Entry into the Corrective Action Program wil1 ensure required review and 
documentation of the condition. The second Not! requires that the as-left setting for 
the channel be within the as-left tolerance of the Tri'p Setpoint. The as.-left and as-
found tolerances, as applicable, will be applied to the surveillance procedure setpoint. 
This will ensure that sufficient margin to the Safety Limit and/or Analytical Limit ts 
m~ti ntai ned, If the as-1 eft channel .setting cannot be returned to a setting within the 
as-left tolerance of the Trip Setpoint, then the channel shall be declared inoperable. 
The as-left tolerance fo.r this function is calculated using the square-root-sum-of-
squares of the reference accuracy and the measurement and test• equipment error C,i ncl uding 
readability). The as-found tolerance for this function is calculated using the square
root-sum-of-sqt:1ares of the reference accuracy, instrument drift, and the measurement and 
test equipment error (including readability). 

To ensure that the APRMs are accurately indicating t~e true core average power, 
the APRMs are adjusted to the reactor power calculated from a heat balance :if the 
heat balance calculated reactor power exceeds the APRM channel output ,by more fhan 2% 
RTP. 

This surveillance does not preclude making APRM channel adjustments, if 
desired, when the hei;lt balance calculated reactor power is l'ess than the APRM· channel 
output. To provide close agreement between the APRM indicated power and to preserve 
operatin~ marg1n, the APRM channels are normally ad~usted to within+/- 2% 0f the 
heat balance calculated reactor p0wer. However,, this i;lgreernent is not re.quired for 
OPERABILITY when APRM output indicates a higher reactor power than the heat balance 
calculated reactor power. 

LIMERICK - UNJT 1 Amendment No. -14-l-,-±-7+,-±-SB-, 
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUM~NTATION Ccont1nuedl 

As. noted 1n Table 3.3.1-2, Note i'*", the redundant outputs from the 2-0ut
Of-4 Voter channel are considered part of the same channel, but the OPRM and APRM 
outputs are considered to be separate channels, so N = 8 to determine the 
interval between tests for application of Specification 4.3.1.3 (REACTOR 
PROlECTION SYSTEM RESPONSE TIME). The note. further requires that testing of OPRM 
and APRM outpllts s ha 11 be alternated. 

Each test of an OPRM or APRM output tests each of the redundant outputs 
from the 2-0ut-Of·4 Voter channel for that function, and each of the 
corresponding relays in the RPS. Consequently, each of the RPS relays i's tested 
every fourth cycle. This testing frequency is twice the frequency justified by 
References 2 and 3. 

Automatic reactor trip upon receipt of a high-high radiation signal from 
the Main Steam Line Radiation Monitoring System was removed as the result of an 
analysis performed by Ge.r:ieral Electric in NED0-31400:A.. The NRC appro\(.ed the 
;,esults of this analysis as documented in the SER (1 etter to George J. Beck, BWR 
Owner's Group from A.C. Thadani, NRC, dated May 15, 1991). 

The measurement of response time at the frequencies specif1ed in the 
Surveillance Frequency Control Program provides assurance that the protective 
functions associated with each channel are completed within the time lfmit assumed in 
the safety analyses. No credit was taken for those channels with response times 
indicated as not applicable except for the APRM Simulated Thermal Power - Upscale and 
Neutron Flux - Upscale trip functions and the. OPRM Upscale trip function (Table 
3.3.1-2, Items 2.b, 2.c, and 2.f). Response time may be demonstrated by any series 
.of sequential, overlappin.g or total channel test measurement, provided .such tests 
demonstrate the total channel response time as defined. Sensor response time 
verifi cafl ori may be demonstrated by either ( 1) i npl ace, onsite or off site test 
measurements, or (2) utilizing replacement- sensors with cert Hied response times. 
Response time testing for the sensors as noted in Table 3.3.1-2 is not required based 
on the analysis in NED0-32291-A. Response time testing for the remaining channel 
components is required as noted. For the digital electronic portions of the APRM 
functions, performance characteristics that determine response time are checked by a 
combinat1on of automatic self-test, calibration activities, and response time tests 
of the 2-0ut-Of-4 Voter (Table 3.3.1-2, Item 2.e). 
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INSTRUMENTATION 

BASES 

3/4.3.2 l~OLATION ACTUEfflON INSTRUMENTUION 
This specification ensures the eff€ctiveness of the instrumentatton used to 

mitigate the consequences of accidents by prescribing the OPERABILITY trip setpoints 
and response times for i~olation of the reactor syste~s. When necessary, one channel 
may be inoperable for br1ef intervals to conduct requHed surveillance. 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and_maintenance outage times have been determined in 
accordance with NEDC-30851P, Supplement 2, "Technical Specification Improvement 
Analysis for BWR Instrumentation Common to RPS and ECCS Jnstrumentation" as approved by 
the NRC and documented in the NRC Safety Evaluation Report (SER)_(letter to O.N: Grace 
from C.E. Rossj dated January 6, 19~9) and NEDC-31677P-A, "Techn1cal Specification 
Improvement Analysis for BWR IsolatJon Actuati6n Instr4mentation," as approved by the 
NRC and documented in the NRC SER Cl etter to S. D. Floyd from C. E. Rossi dated June 18, 
1990). 

Automatic closure of the MSIVs upon receipt of a high-high radiation signal fforn 
the Main Steam Line Radiation Monitoring System was removed as the result of an 
an-0ly~is perfor:med by General E1ectric in NED0-31400A. The NRC approved the results 
of this analysis as doe::umented i.n the SER (letter to George J. Beck, BWR Owner's Group 
from A.C. Thadani, NRC, dated May 15, 1991). 

Some of the-trip settings may have tolerances exp1icitly stated where both the 
high and low values are critical and may have a substantial effect ,on safety. The 
setpoints of other instrumentation1 wh~re only the hjgh or low ead of the setting ~ave 
a direct bear1ng, on safety, are e5:cabl1shed at a level away from the normal operating 
range to prevent inadvertent actuation of the systems involved. 

Except for the MSIVs, the safety analy~i~ does not address individual sensor 
response times or the response times of the logic systems to which the sensors 
are connected. For D.C. operated valves, a 3 second delay is assumed before tbe valve 
starts to.move. For A.C. operated valves, it is assumed that the A.C. power supply is 
lost and 1s restored by startup of the emergency {iiesel generators. In this event, a 
time ·of 13 seconds is assumed before the valve starts to move. In addition to tbe 
pipe break, the failure of the D.C. Operated valve is assumed; thus the s.ignal delay 
( sensor response) is concurrent with the 10-second di ese1 startup and the 3 second 
1oad center loa9ing delay. The s9fety analysis consid~rs an allo11.able_inventory loss 
1n each case which in turn detfrm,ne~ the val~e speed 1n conjunction with th~ 13-
second delay. It foll9ws that checR1ng the valve speeds and the 13-second time for 
emerg~ncy pow-er establishment wi1l establish the response time for the isolation 
functions. 

Resfunse time testing for sensors are r;iot required based on the analysis in 
NED0_3229 -A. Response time testing of the remaining channel components is 
required as noted in Table 3.3.2-3. -

Operation with a tr1ip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the difference 
between ea~h.Tri[) Setpoint and the Allow9bl~ Value is an allowance for.instrument 
dr1ft spetifica]ly allocated for each trip 1n the safety analyses. Primary 
conta1nment is9lation valves that are aduated ~y_the_isolati9n signal~ specified in 
Technical Spec1fication Table 3.3.2-1 are i{lent1f1ed 1n Technical Requirements 
Manual TabTe 3.6.3-1. 

The opening of a containment isolation valve that was locked or sealed closed to 
~atisfy Technica1 Specificatjo~ 3.3.? Action statements, may be reopen~d on an -.. 
intermittent basis under adm1n1strat1ve controls. These controls consist of stat1on1ng 
a dedicated individual at the controls of the valve, who is in continuous communication 
with the control room. In this way 1 the penetration can be rapidly isolated when a 
need for primary cont.ainmen_t isolation is indicated. 

3/4. 3. 3 EMERGENCY CORE COOLING SYSTEM ACTUATION rNSTRUMENTATION 

•• 

•• 

. . . The em~rgency cpre cooling system actuation i'n_strumentati on is provided to 
initiate actions to mitigate the consequences of acc1dents that are beyond the • 
ab111 ty of the operator to control._ Tlii s sP,eci fi cati o~ provides the OP~RABI LITY • 
requirements, trip setP,oints and-r:esponse t1~es that will ensure effectiveness ~ 
of the systems to provide the des1gn protection. Although the instruments are 
listed by system, in some cases the same instrument may be used to send the 
actuation signal to more than one system at the same time. 
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INSTRUMENTATION 

BASES 

3/4.3.3 EMERGENCY CORE COOLI.NG ACTUATION INSTRUMENTATION CContjnued) 

Surveillance intervals are determined fo accordance with the St1rvei 11 ance 
Frequency Control Program and maintenance outage ti~es have been determined in 
accordance with NEDC-30936P, Parts 1 and 2, "Technical Specification Improvement 
Methodology (with Demonstration for BWR ECCS Actuation Instrumentation)," as 
approved by the .NRC and documented in the SER (letter to D. N, Grace from A. C. 
Thc1dani dated December 9, 1988 (Part 1) and letter to D. N. Gr·ace from C. E, 
Rossi dated December 9, 1988 (Part 2)). 

Successful operation of th.e required safety f.tmcti ons of the Emergency Core 
Cooling Systems (ECCS) is dependent upon the availabi11ty of adequat~ power for 
energizing various components such as pt.;mp motors, motor operated valves, and the 
associated control components. If the loss of power instrumentation detects that 
voltage levels are too 1 ow, the buses are disconnected from the off site power 
sources and connected to the onsite diesel generat0r_ (DG) power sources. The loss 
of power·relays in each channel have sufficient overlapping detection 
characteristics and fUnctionality to permit operation subject ~o the conditions in 
Action Statement 37. Bases 3/4.8.1, 3/4.8.2, and 3/4,8,3 provide discussion 
regardi~g parametric bounds for determining operability of the offstte sources, 
Those Bases assume that the loss of power relays are operable. With an inoperable 
127Z-11XOX relay, the. grid voltage is monitored to 230kV (for the 101 Safeguard 
Bus Source) or 525kV (for the 201 Safeguard Bus Source) to increase the margin for 
the operation of the 1272-llXOX relay. · 

Operation with a trip set less conservative than its Trip Setfoint but within 
Hs specified Allowable Value is acceptable on the basis that the fl fference 
between each Trip Setpoint and the Allowable Value is an allowance for 
instrument drift specifically allocated for each trip in the safety analyses. 

3/4.3.3.A REACTOR PRESSURE VESSEL CRPY2 WATER INVENTORY CONTROL (WIC) INSTRUMENTATION 
The RPV contains penetrations below the top of the active fuel <TAF). that 

have the potential to drain the reactor coolant inventory to beldw·the TAF. If the 
water l eveLsho_ul_d droR be] ow the TAF., the ,abi l Hy to r-emove -decay heat 1-s- · - ~ --
reduced, -which could lead to elevated cl a"ddi ng tempera tu.res and cl ad perforation. 
Safety Limit 2.1.4 requires th~ RPV water level to be above the top of the active 
irradiated fuel at all times to prevent such elevated cladding temperatures. -

Technical Specifications are required by 10 CFR 50.36 to include limiting 
safety system settings (LSSS) for variables that have significant safety 
functions. LSSS ar~ defined by the regulatiorr as "W,here a LSSS is specified for a 
variable bn which a safety limit has been placed, the setting must be chosen so 
that automatic protective actions wi 11 correct the abnormal situation before a . 
Safety Limit (SL) 1s exceeded." The Analytical Limit ts the limit of the process 
variable at which a s·aJety action is inittated to ensure that a SL is not 
exceeded, Any automatic protection action that occurs on reaching the Analytical 
Limit therefore ensures that the SL is not exceeded. However, in practice, the 
actual settings for automatic protection channels must be chosen to be more 
conservative than the Analytical Limit to account for instrument loop 
uncertainties related to the. setting at which the automatic protective action 
wot1ld actually occur. The_ act_ual settings for the automatic: isolation chanr:1els 
are the same as th0se established for the same functions in OPERATIONAL CONDITIONS 
1, 2, and 3 in Table 3.3.2-2, "ISOLATION ACTUATION INSTRUMENTATION SETPOINTS~" . 

With the. unit in OPERATIONAL CONDITION 4 or 5, RPV water i nvento.ry control 
is not required to mitigate any events or accidents evaluated in the safety 
analyses. RPV water inventory central is required in OPERATIONAL CONDITIONS 4 and 
5 to protect Safety Limit 2.1.4 and the fuel cladding barrier to preven.t the 
release of radioactive material should a draining event occur. Under the 
deftnition. of DRAIN TIME, some penetration flow paths may be excluded from the 
DRAIN TIME calcu1ation if they will be isolated by valves that will close 
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3/4,3,3,A RPV WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

automatically without offsite power prior to the RPV water level being equa1 to 
the TAF when actuated by RPV water level isolation in:strwmentat'ion. 

The purpose of the RPV Water Inventory Control Instrumentation is to 
support the requirements of LCO 3.5.2, "Reactor Pressure Vessel (RPV) Water 
Inventory Control (WIC)," and the d'efinitio,n of DRAIN 'TIME. There are functions 
that are requfred for manual initiation or operation of the ECCS injection/spray 
,subsystem required to be OPERABLE by LCO 3.5.2 and other functions that support 
automatic isol~tion of Residual Heat Removal (RHR) subsystem and Reactor Water 
Cleanup ( RWCU) system penetratfon flow path( s) on low RPV water level. 

The RPV Water !rwentory Control Instrume·ntation supports operation of the 
Core Spray System (CSS) and the Low Pressure Coolant Injectt,on (LPCO system. The 
equipment involved with each of these s.ystems is descr-i bed in the Bases for LCO 
3.5.2. 

A dout1e-ended guillotine break of the Reactor Coolant System (RCS) is not 
postulated in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, 
reduced piping stresses, and ductile piping systems. Instead, an event is 
postulated jn which a single operator error or iriitiating event allows, draining of 
the RPV water inventory through a single penetration flow path with the highest 
flow rate., or the sum Of the drain rates through multiple penetrati.on flow paths 
susceptible to a comrnon mode failure, e.-g., seismic event, loss of normal power, 
or s1ngle human error. It is assumed, based on engineering judgment, that while in 
OPERATIONAL CONDITIONS 4 and 5, one 1ow press,Ure ECCS i nject1_on/spray subsystem 
can be manually initiated to maintaib adequate reactor vessel water level. 

As discussed in References 1, 2, 3, 4, and 5, operating experience has 
shown RPV water inventory to be significant to public health and safety. 
Therefore, RPV Water Inventory Control satisfies Criterion 4 of IO CPR 
50. 36{ C )( 2 )(ii ) . -

Permissive and interlo.ck setpoints are generally considered as nominal 
values without regard to measurement accuracy. 

The specific Applicable Safety Analyses, LCO, and Applicabiltt~ discussions 
are listed below on a Function-by-Function basts. 

Core Sprijy System - Reactor Vessel Pressure - Low cpermissivel and Low Pressure 
Coolant Injection Mode of RHR System - Injection Valve Differential Pressure - Low 
(Permiss1ve) 

The low reactor y,essel pres.sure signal for Core Spray and the injection 
valve Jow differential pressure signal fo,r LPGI are. used as permissives for the 
low pressure ECCS injection/spray subsystem manual injection functions. These 
functions ensure that, prior to open1ng the inject,on valves of the low presS1.lre 
ECCS subsystems, the reactor pressure has fallen to a value below these 
subs,Ystems' maximum design pressure. Wh·ile 1t is assured during OPERATIONAL 
CONDITIONS 4 and 5 that the reactor v,essel pressure will be below the ECCS maxi mum 
design p,ressure, the Reactor Vessel Pressure~ Low signal and the Injection Valve 
Differential Pressure - Low signal are assumed to be OPERABLE and capable of 
permitting initiation of the ECCS. -

The Reactor Vessel Press,Ure - Low ~ignals are initiated from four pressure 
transmitters that sense the reactor vessel pressure. The transmitters are 
connected to four trip units. The outputs Of the trip units are connected to 
relays whose contacts are arranged in a one-out-of-two taken twice logic. 
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3/4.3.3,A RPY WATER INVENTQRY CONTROL CWICl INSTRUMENTATION (Continued) 

The InJection Valve Differential Pressure - Low signals are initiated from 
four differential pressure transmitters (one per valve) that monitor the 
differential pressure across each LPCI inject1on valve. 

The Allowable Values are low enough to prevent overpressuring the equipment 
in the low pressure ECCS. The instrument charmels of the Reactor Vessel Pressure 
- Low and Injection Valve Differential Pressure~ Low Functions are required to be 
OPERABLE in OPERATIONAL CONDHIONS '4 and 5 when ECCS manual i n1ti ati on is required 
to be OPERABLE by LCO 3. 5. 2. 

Manual Ini ti ati on 

The Manual Initiation push button channels introduce signals into the 
appropriate ECCS logic to provide manual initiation capability. There is one push 
button for each of the CSS and LPCI subsystems (i.e., four for CSS and fbur for 
LPCI). 

There is no Allowable Value for this Function since the channels are 
mechanical1y actuated based solely on the position of the push buttons. A channel 
of the Manual Initiation Function (one channel per subsystem) is required to be 
OPERABLE in OPERATlONAL CONDITIONS 4 and 5 when the associated ECCS subsystems are 

- required to be OPERABLE per LCD 3. 5. 2. 

RHB System I sol ati on - Reactor Vessel Water Level Low - Level 3 

The definition of DRAIN TIME allows crediting the clos'}ng of penetration 
flow paths that are capable of being isolated by valves that will close 
automattcal1y without offsite power prior to the RPV water level being equal to 
the TAF when actuated by RPV water level isolation instrumentation. The Reactor 

. Vessel W'ater Level Low - Level 3 Function associated with RHR System tsol ati on may 
be credited for automatic isolation of penetration flow paths associated with the 
R.HR System. 

Reactor Ves.sel Water Level Low - Level 3 signals are initiated from four 
level transmitters that sense the difference between the pressure due. to a 
constant c?lumn of wa~er (reference leg~ and the pressure due to the actual w~ter 
level (variable leg) in the vessel. While four channe1s (two channels per trip 
system) of the Reactor Vessel Water Level Low - Level 3 Function are avaihble, 
0nly two channels (all in the same trip system) are required to be OPERABLE. 

. The Reactor Vessel Water Level Low - Level 3 Allowable Value was chosen to 
be the same as the Primary Containment Isolation Jnstrumentat1on Reactor Vessel 
Water Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to 
cool the fuel may be threatened. 

The Reactor Vessel Water Level Low - Level 3 Function is only required to 
be OPERABLE when automat1c isolation of the associated penetration f1ow path is 
credited in calculating DRAIN TIME. This Fu~ction isolates the Group 2 valves. 

Reactor Water Cleanup (RWCtJ} System Iso1,at1on - Reactor Vessel Water Level -
Low, Low - Level 2 

The de.finition of DRJ'l.IN TIME allows crediting the closing of penetration 
flow paths that are capabTe of being 'isolate.ct by valves that will close 
automatically without offsite power prior to the RPV water level being equal to 
the TAF when actuated by RPV w~ter level isolation instrumentation. The Reactor 
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3/4,3,3.A RPY WATER INVENTORY CONTROL CWICl INSTRUMENTATION (Continued) 

Vessel Water Level - low, Low - Level 2 Function associated with RWCU System 
isolation may be credited for automatic isolation of penetration flow paths 
associated with the RWCU System. Reactor Vessel Water Level - LDW I Low - Level 2 
stgna1s are initiated from fo~r 1evel transmitters that sense the difference 
between the, pres.sure due to a constant column of water (reference leg) and the 
pressure due to the actual water level (variable leg) in the vessel. While four 
channels (two channels per trip system) of the Reactor Vessel Water Level, - Low, 
Low - Level 2 Function are available, only two channels (all in the same trip 
system) are required to be OPERABLE.. 

The Reactor Vessel Water Level - Low, Low - Level 2 Allowable Value was 
chosen to be the same as the Primary Containment Isolation rnstrumentation Reactor 
Vessel Water Level - Low, Low Level 2 Allowable Value (Table 3.3.2-2), since the 
capability to tool the fuel may be threatened. 

The Reactor Vessel Water Level - Low, Low Level 2 Function ,is only requ1Ted 1 

to be OPERABLE when automatic isolatton of the associated penetration flow path is 
credited in calculating DRAIN TIME. This Function isolates the Group 3 valves. 

Actions 
A note has been provided to modify the ACTIONs related to RPV Water 

Inventory Control instrumentation channels.. The ACTlONs for inoperable RPV Water 
l:nventori Control instrumentat'ion channels provide appropriate compensatory 
measures for each inoperable RPV Water Inventory Control instrumentation channel .. 

ACTION a. directs taking the appropr1 ate ACTION referenced in Table 3. 3 .3 .A-1. 
The applicable ACTION referenced in the table 1s Function dependent. 

RHR System Shutdown Cooling Mode Isolation, Reactor Vessel W.ater Level low -
Level 3, and Reactor Water Cleanup System Isolati.on, Reactor Vessel Water Level -
Low, Low - Level 2 functions are applicable when automatic isolation of,the 
assoc1ated penetration flow path is credited. in calculat,ng DRAIN TIME. If the 
instrumentation is inoperable, ACTION 38 directs an immediate declaration that the 
associated penetration flow path(s) are incapable of automatic isolation and 
calculation of DRAIN TIME. Th.e calculation cannot credit automatic isolation of 
the affected penetration flow paths. 

Low reactor vessel pressure signals are used as permissives f.or the low 
pressure, ECCS injection/spray subsystem manual injection functions. If the 
permissive is inoperable, manual initiation 0f ECCS is prohibited. Therefore, the 
permissive must be placed in the trip condition within 1 hour. With the pe,rmissive 
in the trip condition, manual Jnitiation may be performed. Prior to placing the. 
permis.sive in the tripped condition, the oper.ator tan take manual control of the 
pump and the injection valve tc inject water into the RPV. 

The allowed outage time of 1 hour is intended to allow the operator time to 
evaluate any discovered inope.rab11it1es and to place the channel 1n trip. 

The 24-hcur allowed outage time was chosen to allow time for the operator to 
evaluate and repair any discovered inoperab1lities. The allowed outage time is 
appropriate given the ability to manually start the ECCS pumps and open the 
injection valves and to manually ensure the pump does not overheat. 

With the ACTION and associated all owed outage ti me of ACTION 39 or 40 not 
met, the associated low pressure ECCS injection/spray subsystem may be incapable 
of performing the intended function, and must be declared inoperable immediately. 

I 
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3/4.3.3.A RPV WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction in Prima·ry Coolant Inventory 
in Boiling Water Reactors During Shutdowh and Startup," November 1984. 

2. Information Notice 86-74, "Reductton of Reactor Coolant Inventory Because of 
Misalignment of RHR Valves," Au~ust 1986. 

3 .. Generic Letter 92.-04, "Reso1l'.ltion of the Issues Related to Reactor Vessel 
Water Level Instrumentat1 on i'n BWRs Pursuant to 10 CFR 50. 54( f)," August 
1992 .. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentation in BWRs,h May 1993. 

5. Informatio~ No.tice 94-52, "Inadvertent Containment Spray and Rea·ctor Vessel 
Draindown at Millstone 1," July 1994, 

3/4. 3 ,4 RECIRCULATION PUMP TRIP ACTUATION. INSTRUMENTATION 

The anticipated transient without scram (ATWS) recirculation pump trip 
system p,rovides a means of limiting the consequences of the unliKely occurrence 
of a failure to scram during an anticipated transient. The response of the 
plant to this postulated event fa 11 s whhi n the. envelope ,of study events in 
General Electric Company Topical Report 'NED0-10349, dated Ma.rch 1971, NE00-
2A222, dated December 1979, and Section 15.8 of the FSAR. 

The end-of•cycle recirculation pump trip (EOC-RPT) system ts a supplement to 
the r,eactor trip. During turbine trip and genera.tor load rejection events, the 
E0C-RPT will reduce the like~ihood of reactor vessel level decreasing to level 
2. Each EOC-RPT system trips both recirculation pumps, reducing coolant f1ow in 
order to reduce the void coll apse in the core d.uri ng two of the m0st limiting 
pressurization events. The two events for which the EOC-RPT protective feature 
will function are c1 osure of the turbine st.op valves and fast closure of the 
turb-fne control valves. 

A fast closure sensor from each of two turbine control valves provides input 
to the 'E0C-RPT sys-tern; a fast ·closure sensor from each of the other two turbine 
control valves provides input to the. second EOC-RPT system. Sfmilarly, a 
position swttch for each of two turbine stop valves provides input to one E0C-
RPT system; a position switch from each of the other two stop valves provides 
input to the other EOC-RPT system. Fo,r e,ach E0C-RPT system, the sensor relay 
contacts are arranged to form a 2-out-of-2 logic for the fast closure of turbine 
control valves and a 2-out-of-2 logic for the turbine stop valves. The 
opera ti on of either logic will actuate the EOC-RPJ system and trip both 
recirculation pu~ps. 
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3/4, 3, 4 REGI RCUl,,ATION PUMP TRIP ACTUATION I NSTRUMENTAUON (Continued) 

Each EOC-RPI system may be manually bypassed by use- of a keysw1tch which is 
administratively controlled. The manual bypa.sses and the a.utomatic Operating 
Bypass at less than 29.5% of RATED iHERMAL POWER are annunciated in the control I 
room. 

The EOC•RPT sys,tem response time is the ttme assumed, in the analysi-s between 
initiatioA of valve motion and complete suppre~sion of tne electrtc arc, i.e., 
175 ms. Included in this time are: the response ttme of the sensor, the tfme 
anotted for br,eaker arc suppression, and the respor:1se time of the system lo9i'c. 
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3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION (Continued) 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Pr-ogram and maintenance outage times have been determined in 
accordance with GENE-770-06-1, wsases for Changes to Surveillance Test Intervals and 
Allowed Out-of-Service Times for Selected Instrumentation Techntcal Specifications,~ as 
approved by the NRC and documented in the SER (letter to R.D. Binz, IV, from C,E. Rossi 
dated July 21, 1992). 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is alTl allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 

3/4,3.5 REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION INSTRUMENTATION 

The reactor core fs.olation cooling system actuation instrumentation is 
provided to initiate actions to assure adequate core cooling in the event of 
reactor isolation from its primary heat sink and the loss of feedwater flow to 
the reactor vessel. lhis instrumentation does not provide actuation of any of 
the emerg,ency core cooling equipment. 

Surve.illance intervals are determine.ct in accordance with the Surveillance 
Frequency Control Program and maintenance 0utage times have been specified in accordance 
with recommendations made by GE in thei. r letter to the BWR Owner rs Group dated August 7, 
1989, SUBJECT: "Clarification of Technical Specification changes given in ECCS Actuation 
Instrumentation Analysis,h 

Operabon with-~ -trip set less- conservative than it-S Trip Setpoint- but 
~ithin its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the All•owable Value is an allowance 
for instrument drift specifically allocated fo.r each trip in the safety 
analyses. 

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION 

The control rod block functions are provided consistent with the 
requirements of the specifications in Section 3/4.1.4. Control Rod Program 
Controls and Section 3/4.2 Power Distribution Limits and Section 3/4.3 
Instrumentation. The trip logic is arranged so that a trip in any one of the 
inputs will result in a control rod block. 

Surveillance intervals are ijetermined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in accordance 
with NEDC-30851P. Supplement 1, ~Technical Specification Improvement Analysis for BWR 
Control Rod Block Instrumentation," as approved by the NRC and documented in the SER 
(letter to D. N. Grace from C. E. Ross1 dated September 22, 1988). 

Operation with a trfp set less conservative than its Trip Setpoint but 
wit hi r:, its spe.cifi ed Allowable Value is acceptable on th,e basis that the 
difference between each Trip Setpoint and the Allowable Value is an allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 
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3/4, 3, 7 MONITORING I NSTRUMENTA-TION 

3/4,3.7,1 RADIATION MONITORING INSTRUMENTATION 

The OPERABILITY of the radiation monitoring instrumentation ensures that: 
(1) the radiation levels are continually measured in the areas served by the 
individual cha,nnels., and (2) the alarm or automatic action is initiated when the 
radiation level trip setpoint is exceeded, and (3) sufficient information is 
available on selected plant parameters to monitor and' assess these variables 
following an accident. This capability is consistent with 10 CFR Part SQ, 
Appendix A, General Design Criteria 19, 41, 60, 61, 63, and 64. 

The surveillance interval for the Mafn Control Room Normal Fresh Air Supply 
Radiation Monitor is determined in accordance with the Surveillance Frequency Control 
Program. 

3/4.3,.7,2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE lJ.fSAR. 

3/4,3.7,3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4,3.7,4 REMOTE SHUTDOWN SYSTEM INSTRUMENTATION AND CONTROLS 

The OPERABILITY of the remote shutdown system instrumentation and controls 
ensures that suffi'cient capability is available to permit shutdown and maintenance of 
HOT SHUTDOWN of the un1t from locations outside of the control room. This capability 
is required in the event control room habitability is lost and is consistent with 
General Design Criterion 19 of 10 CFR Part 50, Appendix A. 

3/4,3.7,5 ACCIDENT MONITORING INSTRUMENTATION 

The OPERABILITY .of the accident monitoring i.nstrumentation ensures that 
sufficient information is availab1e on selected plant parameters to ·monitor and 
assess important variables following an accident. This capability is consistent with 
the recommend.ations of Regulatory Guide 1.97, "Instrumentation for Light Water ·cooled 
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident," 
December 1975 and NUREG-07.37, "Clarification of TMI Action Plan Requirements," 
November 1980. 

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 2, requires two 
GPERABLE channels of Reactor Vessel Water Level mon1toring from each of two 
overlapping instrumentation loops to ensure monitoring of Reactor Vessel Water Level 
over the range of -350 inches to +60 fnches. Each channel is comprised of one 
OPERABLI:: Wide Range Level instrument loop (-150 inches to +60 inches) and one OPERABLE 
Fuel Zone Range instrument loop (-350 inches to -100 inches). Both instrument loopsj 
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide 
sufficient overlap to bound the required range as described in UFSAR Section 7.5. 
Action 80 is applicable if the required number of instrument loops per channel (Wide 
Range and Fuel Zone Range) is not maintained. · 
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3/4.3.7,5 ACCIDENT MONITORING INSTRUMENTATION (contin_ued) 

Table 3.3.7.5-1, Accident Monitorfng Instrumentation~ Item 13, requires two 
O~ERABLE channels of Neutron Flyx monitoring from each of three overlapping 
instrumentation 1 oops to ens1:1re monitoring of Neutron Fl crx over the range of 10-si; to 
100% full power. Each channel is compri sect of one OPERABLE SRM oo-9% to 10·3% power), 
one OPERABLE IRM (10-4% to 40% power) and one OPERABLE .APRM (0% to 125% power). All 
three instrument loops, SRM, IRM and APRM, are required by Tech. Spec. 3.3 .. 7,5 to 
provide sufficient o~erlap to bound the required range as described in UFSAR Section 
7.5. Action 80 is ~ppl1cable if the required number Of instrument loops per channel 
(SRM, IRM, and APRM) is not maintained. 

3/4,3,7,6 SOURCE RANGE MONIIQRS 

The source range monitors provide the operato.r with i riformati on of the status 
of the neutron level in the core at very low power levels during sta.rtup and shutdown. 
At these power levels, reactivity additions shal1 not be made without this flux level 
information available to the operator. When the intermediate range monitors are on 
scale, adequate information is available without t~e SRMs and they can be retracted. 
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3/4.3.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.3.7,8 (Deleted) - INFORMATION F'ROM THIS SECTION RELOCATED TO THE TRM. 

3/4.3.7.9 (Deleted) -· INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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3/4.3.7.10 (Deleted) 

3/4,3,7.11 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE 0DCM. 

3/4,3.7,12 (Deleted} - INFORMATION FROM THIS SECTION REL0CATl:D TO THE 0DGM AND 
THE TRM. 

3/4.3.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4,3.9 FEEDWATER/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION 

The feedwater/main turbine trip system actuation instrumentation is 
provided to initiate action of the feedwater system/main turbine trip system 
in the event of failure of feedwater controller under maximum demand. 

REFERENCES: 
1. 

2. 

NEDC-30851P-A, "Techni ca 1 Specification Improve:rnent Ana 1 ys.es for 
BWR Reactor Protection System," March 1988. 

NEDC-32410P-A, "Nuclear Measure.ment Analysis and Control Power 
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III · 
Stability Trip Function," October 1995. 

3. NEDC-32410P-A. Supplement 1, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus 
Option III Stability Trip Function," November 1997. 

4. NED0·31960=A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

5. NED0-3196O-A, Supplement l, "BWR Owners' Group Long-Term Stability 
Solutions licensing Methodo1ogy," November 1995. 

6. NED0~32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," August 1996. 

7. letter, L.A. England (BWR0G) to M. J. Virgil-fa, qBWR Owners' 
Group Gu1delines for Stability Interim Corrective A~tion," June 6, 
1994. 

8. GE Service Information Letter No. 516, "Core Flow Measurement - GE 
BWR/3, 4, 5 and 6 Plants." July 26, 1990. 

9. GE Letter NSA 00-433, Alan Chung (GE) to Sujit Chakraborty (GE), 
"Mini mum Number of Operable OPRM Cells for Option I II Stability at 
limerick 1 & 2," May 02, 2001. 
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3/4.4.REACTOR COOLANT SYSTEM 

3/4. 4 .1 REC IRCU LATI ON SYSTEM 

The impact of single recirculation loop operation upon p1ant safety is 
a5se,ssed and shows that singlerloop operation is permitted if the MCPR(99.9%) 
is increased as noted in the COLR, APRM scram and control rod block setpoints 
are adjusted as noted in Ta.b1es 2.2.1-1 and 3.3.6-2, respectively, 

An inoperable jet pump is not, in itself 1 a sufficient reason to declare 
a recirculation loop inoperi!bl·e, but it does, ir:1 case of a des1gn-basis-acci·dent, 
increase the blowdown area and reduce the capability of ref1ooding the care; thus, 
the requirement for shutdown of the facility with a jet pump i no.perab"l e. Jet pump 
failure ca11 be detected by monitoring jet pump performance on a presGr1bed 
schedule for significant degradation. 

Additional1y, surveillanee on the pump speed of the operating recirculation 
·1oop is imposed to exclude the possibility of excessive internals vibration. 
The surve'il lance on di ffere,nti al temperatures below 30% RATED THERMAL POWER or 
50% rated recirculation loop flow is to mitigate the undue thermal stress on 
vessel nozzles, recirculatia,n pump and vessel bottom head during the extended 
operation of the single recirculation loop mode. 

Surveillance of recirculation loop flow, total core fl9w, and diffuser-to
l0wer plenum differential pressure is designed to detect significant degradation in 
jet pump performance. that precedes jet pump failure. This surveillance is required 
to be performed only when the loop has forced recirculation flow since surveillance 
checks and mea.suren,~nt_s can_orily be performed c;lu.ring._jet_ pufDp_ op_era_tion. _ T_he jet_ 
pump f~ilure of concern is a complete mixer displacement due to jet pump beam 
failure. Jet pump plugging is also of concern since it adds flow resistance to the 
reci rcul ati on loop. Significant degradaUon is indicated if the specified criteria 
confirm unacceptable-deviations fr.om establBhed patterns or relationships. Since 
refueling activities (fuel assembly replacement or shuffle, as well as any 
modifications to fuel support orifice size or core plate bypass flow) can affect 
the relationship between core flow, jet pump flow, and recirculation loop flow, 
these relationships may need to be re-established each cycle. Similarly, i,r:1itial 
entry into extended single loop operation may als9 requite establishment of these 
relationships. During the initial weeks of operation under such conditions, while 
base-lining new '1esta_blished patterns," engineering judgment of the daily 
survei"llance results is used to detect significant abnormalities which cauld 
indicate a jet pump failure. 

The recirculation pump speed operating characteristics (pump flow and loop 
flow vers.us pump speed) are dete,rmined by the' flow resistance from the loop 
suction through the jet pump no.zz1es. A change in th-e relationship indicates a 
plug, flow restriction, loss in pump hydraulic performance, leakage, or new flow 
path between the recirculation pump discharge and jet pump nozzle. For this 
criterion, the pump flow and loop flow versus pump speed relationship must be 
verified. 
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REACTOR COOLANT SYSTEM 

3/4,4, 1 REGJRCULATfON SYSTEM Ccont1 nued) 

Ind1v1dual jet pumps in a recirculation loop normally do not have the same 
flow. The· unequal flow is due to the drive flow man1fo1d,. which does not distribute 
f1ow e(Jually to al1 risers.· The flow {or jet purtlp diffuser to lower plenum 
differential pressure) pattern or· relationsh1p of one jet pump to the loop average 
is repeatable. An appreciable change 1n this relat1onsh1p is. an 1ndtcation that 
·increased {or reduced) resistan,ce has occurred.i.n one of the jet pumps. This may be 
indicated by an 1ncrea,se ih the relative flow for a jet pump tnat has experienced 
beam craEki. · 

The deviations from normal are co11sidered 1ndicat1\le of a potentia.l problem 
1n the recirculation drive flow or je:t pump system. Nol"lTiaJ flow ranges, and 
establtshed jet pump now- and differential pressure patterns are esta.bl 1shed by 
plotting h1~torica1 data. · 

Rec1rcu1at1on pump speed 11Ji'smatch 11m1ts, are 1n compliance w1th the .ECCS 
LOCA analys1s design cr1terta for two recirculation loop operation. The limits· 
.w111 ensure an adequate core ·flow. coastdown from either rec1 rcul at1on 1 oop,. ' 
following a LOCA. In the case where-the mismatch limits cannot be maintained, 
during two loop operation, continued operation is permitted in a single recir
cul atfon lo.op fl}Ode.. . 

In order to prevent cmdue· stress on the vesse1 nozzles and bottom head region, 
the. rec1rcµlat1on loop temperatures shall be w1th1n S0°F of each other:"c pr'lor to 
stijrt,up.9'f ar, idle loop .. The loop te:mperator:-e mu.st also.be within SO°'F of tfle 
reac~tor pressure··iess.ef 'coolant temperatVre. to. p'feveo~· thermal' shoc.k fo t't:ie· · ,, 
r.ecirculation pump and ,recfrculijtign r.iozzles; Sud~en equanz.ation of a temperature 
difference> 145°F between the reactor vessel bottom head coolant and the coolant 
1n the upper regien of "the reactor ve'ssel by increasfng core fl ow rate wou1d cause 
undue stres-s 1 n the reactor vesse 1 bottO!ll head •. 

3/4.A.e -sAFETY/RELI'EE VALVES 

The safety valve funGtion of the safety/relief valves operates to prevent 
the reactor cao.lal'.lt system from be1ng pressurized above the Sa.fety Ltm1t of 
1325 ps1g 1n accordance with the ASHE Code. A total of 12 OPERABLE s.afety/ 
reHef vaJ.ves is required to 11m1t reactor pressure to within ASME HI a·11ow
able valµes for the worst case upset transient . 

. iiemons'fraHon'ofthe sa.fety/relfef v:ah1e-rift"s'ettfhgs \iti1l occur only' 
durif:19 shutdo)iln. The safety/relief va1ves will be remov.ed and either set 
pressure tested or replaced 'W1 th· spares which have been prevf ous·1 y set pres
sure tested .and stored in accordance with manufacturers recO!mnendat1ons at the 
frequency specified in the Surve11Tance Frequency Control Program. 
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REACTOR COOLANT SYSTEM 

3/4,4,3 REACTOR COOLANT SYSTEM LEAKAGE 
3/4, 4 ,.3 .1 LEAKAGE DETECTION SYSTEMS 
BACKGROUND 
UFSAR Safety Design Basis (Ref. 1), requires means for detecting and, to the extent 
practical.z. 1dentUying the location of the source of Reactor Coolant System (RCS) 
PRESSURE ijQUNDARY LEAKAGE. Regulatory Gai de 1. 45, Revision O, (Ref. 2) describes 
acceptable methods for selecting leakage detection systems. 

Limits on leakage from the reactor coolant pressure boundary (RCPB) are required so 
that appropriate action can be taken before the integrity of the RCPB 1s impaired (Ref. 
2). Leakage detection systems for the RCS are provided to alert the operators when 
leakage rates above normal background levels are detected and also to su_pply 
quantitative measurement of leakage rates. In addition to rneeting the OPERABILITY 
requirements, the monitors are typically set to prov1 de tne most sensi.ti.ve response 
without causing an excessive number of spurious alarms. 

Systems for quantifying the leakage are necessary to provide prompt and quant1tat1ve 
information to the operators to permit them to take 1mmedi.ate corrective action. 
Le_akage· from the RCPB tnsi de the drywe1 l, i.S detected by at 1 east one of f9ur (4) 
independently monitored variables which include drywell sump flow monitoring 
eguipment with the required RCS leakage detection instrumentation (i.e., the drywell• 
fToor drain sump flow monitoring system, or, the drywell equJpment drain sump 
monitoring system with the drywell floor drain sump overflowing to the drywell 
equipment drain sump), drywell gaseous radioactivity drywell unit cooler condensate 
fTow rate and drywell pressure/temperature levels. the primary means of quantifying 
leakage in the drywell is the drywell sump monitoring system for UNIDENTIFIED LEAKAGE 
and the drywell equipment drain tank flow monitoring system for IDENTIFIED ~EAKAGE. 
IDENTIFIED leakage is not germane to this Tech Spec and the associated drywell 
equipment drain tank flow monitoring system is not included. 

The drywell floor drain sump flow monitor1ng system monitors UNIDENTIFIED LEAKAGE 
collected in the floor dra1n sump, .. UNIDENTIFIED LEAKAGE consists of leakage from RCPB 
components inside tne ctrywell whkh are not normally subject to leakage -and otherwise 
routed to the drywell equipment drain sump. The primary containment floo•r drain sump 
has transmitters that SURPlY level indication to the main control room via the plant 
moni'toring system. The floor drain sump level transmitters are associated with 
High/Low leve.l switches that open/close the sump tank drain valves a,lltomatically. The 
level instrument Rrocessing un1t calculates an average leak rate (gpm) for a given 
measurement perioa which resets wheneve:r the s1:1mp drain valve closes. The level 
processing unit provides an alarm to the main control room each time the average leak 
rate changes by a predetermined va.lue since the last time the alarm was reset. For the 
drywell fl oar drain sump fl ow monitoring system, the set point bas1 s 1s a 1 gpm c.hange 
in UNIDENTIFIED LEAKAGE. 

An alternate to the drywell floor drain suIT1p flow monitoring system for quaritify1ng 
UNIDENTIFIED LEAKAGE is the drywell equipment drain sump monitoring system, if the 
drywell fT9or drain sump is overflowing to the drywell equipment drain sump. In this 
configuration1 the d.rywell equipment drain SUIT\P collects all leakage 1nto the drywell 
equipment drain sump and the overf1ow from the drywell floor .drain sump. T~erefore, 
if the drywell floor ct.rain sump is overflowing to the drywell equipment drain sump, 
the drywell equipment drain sump monitoring s,ystem can be used to quantify 
UNIDENTIFIED LEAKAGE. In th1 s condition, all leakage measured b.}' the dryw.ell 
equipment drain sump monitoring system is assumed to be UNIDENTIFIED LEAKAGE. The 
leakage determination process, including the transition to and use of the alternate 
method is described in station procedures. The alternate method would only be used 
when the drywell floor drain sump flow monitoring system is unavailable. 

In addition to th~ drywell sump monitoring system described above, the discharge of 
each sump is monitored by a,n independent flow element. The measured flow rate from 
the flow element is integrated and recorded. A main control room alarm is also 
pr9vided to indicate an excessive sump discharge rate measured vta the flow element. 
This system. referred to as the "drywell floor drain flow totalizer", is not credited 
for drywell floor drain sump flow monitoring system operability. 
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REACTOR COOLANT SYSTEM 

BACKGROUND CCont1nuedl 
The primary containment atmospheric gaseous radioactivity monitoring system 
continuously monito,rs the primary cont~inment atmospher.e for gaseous radioactivity 
levels. A sudden increase of radioactivity, which may be attributed to RCPB steam or 
reactor water leakage, is annunciated in the main control room. 

Condensate from the eight drywell air coolers is routed to the drywell floor clrai'n sump 
and is monitored by a series of flow transmitters that provide indication and alarms in 
the main control room. The outputs from the flow transmitters are added together by 
surrming units to provide a total continuous condenspte drain flow rate·. The high flow 
alarm setpoint is based on condensate drain• flow rate in excess of 1 gpm over the 
currently identified preset leak rate. The drywell air cooler coridensate flow rate 
monitoring system serves as an added indieator,. but not quantifier, of RCS UNIDENTIFIED 
LEAKAGE (Ref. 4). -

The drywell temperature and pressure monitoring systems provide an indirect metl:lod for 
detecti,ng RCPB leakage.. A temperature and/or pressure rise in the drywell above normal 
leveJs may be indicative of a reactor coolant or steam leakage (Ref. 5). 

APPLICABLE SAEEIY ANALYSES 
A threat of significant compromise to the RCPB exists if the barrier contains a crack 
that is l.arge enough to propagate rapidly. Le_akage rate limits are set low enough to 
detect the leakage emitted from a single crack in the RCPB (Refs, 6 and 7). 

A control room alarm allows the operators to evaluate the significance of the indicated 
leakage and, 1f necessar'y shut down the reactor for further investigation and 
corrective action. The allowed leakage rates are well below the rates predicted for 
critkal crack_sizes (Ref. 7), Therefore, these actions provide adequate responses 
before a sign1ficaRt break in the RCPB can occur. 

RCS leakage detection instrumentation satisfies Criterion 1 of the NRC Policy 
Statement. 

LIMITING CONDITION FOR OPERATION < LCOl 
This LCO requires instruments of diverse monitoring principles to be OPERABLE to 
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in time to 
allow actions to place the plant in a safe condition, when RCS leakage indicates 
possible RCPB degradation. 

Tbe LCO requires four instruments to be OPERABLE. 

The required instrumentation to quantify UN IDENTIFIED LEAKAGE from the RCS consists of 
either t~e clrywell floor drain sump flow monitoring system, .or, the drywell equipment 
drain sump monitoring system with the drYWell .floor drain sump overflowing to the 
drywell equipment drain sump .. For either system to be considered operable, tne flow 
monitoring_ portion oft.he system must be operable. T_he identification of an increase 
in UNIDENTIFIED LEAKAGE w111 be delayed by the time required for the UNIDENTIFIED 
LEAKAGE to travel to the drywe11 floor drain sump and 1t may take longer than one hour 
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and 
magnitude of the leakage. This sensitivity is acceptable for containment sump monitor 
OPERABILITY. 

The reactor coolant contains radioactivity that, when released to the primary 
cont&inment, can be detected by the gaseous primary containment atmos~heric 
radioactivity monitor. A radioactivity detection system is included for monitoring 
gaseous activlties because of its sensitivity and rapid response to RCS leakage, but it 
has recognized limitations. Reactor coolant radioactivity levels will be Tow during • 
initial reactor startup and for a few weeks thereafter, until activated corrosion 
products ha,ve been formed. and fi ss-ton products appear from fuel element cladding p 
contamination or cladding defects. If there are few fuel element cladding defects and v;_[) 
low levels of activation products, it may not be possible for tne gaseous primary 
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REACTOR COOLANT SYSTEM 

LIMITING CONDITION fOR OPERATION (LCO) (Continued) 
containment atmospheric radioactiv1ty monitor to detect a 1 gpm focrease within 1 hoor 
during normal operation. However, the gaseo.us primary containment atmospheric 
radioactivity monitor is OPERABLE when it is capable of detecting a 1 gpm increase in 
UNIDENTIFIED LEAKAGE within 1 hour given an RCS activity equivalent to that assumed, in 
the design calculations for the monitors (Reference 9). 

The LCO is satisfied when monitors of diverse measurement means are available. Thus, 
the drywell floor drain sump monitoring system 1n combination with a gaseous primary 
containment atmospheric radioactivity monitor, a pr1mary containment air cooler 
condensate flow rate monitoring system, and a primary containment pressure and 
temperature monitoring system pro~1des an acceptable minimum. 

APPLIC,4/B I LUY 
In OPERATIONAL CONDITIONS 1, 2, and 3, leakage detection systems are required to be 
OPERABLE to support LCO 3.4.3.2. This applicabtlity is consistent with that for LCO 
3.4.3.2. 

ACTIONS 

A. Wi.th the primary containment atmosphere gaseous moni.toring system i,noperab1e, grab 
samples of the primary containment atmosphere must be taken and analyzed to provide 
periodic leakage information. [Provided a sample is obtained and analyzed once every 
12 hours, the plant may be operated for up to 30 days to allow restoration of the 
radioactivity monitoring system. The plant may continue operation since other forms 
of drywell leakage dete~ti on are available. J 

The 12 hour interval provides periodic information that is adequate to detect 
leakage. -- The 30 day Completion Time.-fGr Restoration recogni-zes other forms of
leakage detection are available. 

B. With required drywell sump monitoring system inoperable, no other form of .sampling 
can provide the equivalent informat1on to quantify leakage at the required 1 
gpm/hour sensitivity. However, the primary containment atmospheric gaseous monitor 
[and the primary containment atr cooler condensate flow rate monitor] will provide 
indication of changes in leakage. 

With required drywell sump monitoring system inoperable, drywell condensate flow 
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED 
LEAKAGE and total leakage being determined every 8 hours (Ref. SR 4.4.3.2.1.b) 
operation may continue for 30 days. To the extent practical, the surveillance 
frequency change asso.ci ated with the drywell condensate fl ow rate monitoring 
system, makes up for the loss of the drywell floor drain monitoring system which had 
a normal surveillance requirement to monitor leakage every 8 hours. Also note that in 
this instance, the drywell floor drain tank. flo.w totalizer will be used to comply 
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION is 
acceptable, based on operating experience, considering the multiple forms of 
leakage detection that are still available. 

C. With the required primary containment a.ir coole,r condensate flow rate monitoring 
system inoperable, SR 4.4.3.1.a must .be performed every 8 hours to provide periodic 
information of activity in the primary containment of more frequent interval than 
the routine frequency of every 12 hours. The 8 hour interval provides periodic 
information that is adequate to detect leakage and recognizes that other forms of 
leakage detection are available. The required ACTION has been clarified to state 
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REACTOR COOLANT SYSTEM 

ACTlONS <Continued) 
that the add1t1onal surveillance requirement 1s not applicable if the required 
~rimary containment atmosphere gaseous radioactivity monitoring system is also 
inoperable. Gons1stent with SR 4.0.3, surveillances are not reqL:Jir€d to be 
performed on inoperable equipment. In this case, ACTION Statement A. and E. 
requirements apply. 

D. With the primary containment pressure and temperature monitoring system 
1noperable, operation may continue for up to 30 days given the system's indirect 
cilpability to detect RCS leakage, However, other more limiting. Tech Spec 
requ1rements associated with the primary containment pressure/temperature 
monitoring system will still apply. 

E. W1th both the primary containment atmosphere gaseous radioactivity monitor and the 
primary containment afr cooler ~ondensate flow rate monitor inoperable, the only 
means of detecting leakage is the drywell floor drain sump monitor a.nd the drywell 
pressure/temperature instrumentation. This condition does not provide the required 
diverse means of leakage detection. The required ACTION is to restore either of the 
inoperabl~ monitors to OPERABLE status withi~ 30 days to regain the intended leakage 
detection diversity. The 30 day Completion Time ensures that the plant will not be 
operated in a degraded config11.1ration for a lengthy time period. While the primary 
containment atmosphere gaseous radioactivity monitor 1s INOPERABt..E, primary 
containment atmospheric grab samples will be taken and analyzed every 12 hours since 
ACTION Statement A. requirements also apply. 

F. With the d:rywell floor drain sump monitoring system inoperab"le and the drywel1 unit 
coolers condensate flow rate monitoring system inoper~ble, one of the two remaining 
means of detecting leakage is the primary containment atmospheric gaseous radiation 
monitor. The. primary containment atmospheric gaseous ra.di at ton monitor typically 
cannot detect o 1 gpm leak within one hour when RCS activity is low. Indirect 
methods .of monitoring RCS leakage must be implemented. Grab samples of tt:ie primary 
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by 
administrative means must be performed every 12 hours to provide alternate periodic 
information. -

Administrative means of monitoring RCS leakage include monitoring and trending 
parameters that may indicate an increase in RCS leakage. There are diverse 
alternative mecha'nisms from which appropriate indicators may be selected based on 
plant condit1ons. It is not necessary to utilfze all of these methods, but a 
method or methods st"lould be selected considering the current plant cond1t1ons and 
historical or expected sources of UNIDENTIFI~D LEAKAGE. The administrative methods 
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump 
temperature indicator, drywell equipment drain tank bi temperature 1ndicator, and 
dry~ell equipment drain tank flow indicator. These indications., coupled with the 
atmosph~ric grab samples, are sufficient to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

In addition to the primary containment atmospheric gaseous radiation monitor and 
indirect methods of monitoring RCS leakage, the.primary containment pressure and 
temperature monitoring system is also ava1lable to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 
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REACTOR COOLANT SYSTEM 

ACTIONS (Co0tinued) 

The 12 hour interval· is sufficient to detect increasing RCS leakage. The Required 
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status 
to regain·the intended leakage detection diversity. The 7-day Completion Time 
ensures that the plant will not be operated in a degraded configuration for a 
1 engthy ti me period. 

G. If any required ACTION of Conditfons A, B, C, D, E or F cannot be met within th.e 
asso.dated Completion Time., the plant mµst be brought to an OPERATIONAL CONDITION 
in which the LCO does not apply. To achieve this status, the plant must be brought 
to at least HOT SHUTDOWN within 12 hoCTrs and CO~D SHUTDOWN within the next 24 · 
hours. The allowed Completion Time.s are reasonable, based on operating experience, 
to perform the. ACTIONS in a.n orderly manner and without cha Tl enging pl ant systems·. 

SURVEI LLANc'E REOUIREMENJS 

·SR 4.4.3.1.a 
This SR i.s for the performance of a CHANNEL CHECK of the .req1:1ired primary containment 
atmospheric monftoring system. The check gives reason~ble confidence that the channel 
is operating properly. 

SR 4.4.3.1.b 
This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the required RCS leakage 
detection instrumentation. The test ensures that the monitors can perform the·i r 
function in the desired manner. The test also verifies the alarm setpo1nt and relative 
accuracy of the 1nstrument string. 

SR 4.4,3.1.c 
Tne SR is for the performance of a CHANNEL CALIBRATION of required 1 eakage dete.ct1on 
instrumentation channels. The cal fbrati on veri ftes the accura_c,y_.o.f the instrument 
string, including the in'struments 7ocated inside containment. 

SR 4 , 4 • 3 • 1. d 
This SR provides a routine chec:k of primary containment press.Ure arrd temperature for 
indirect evidence of RCS leakage. 

REFERENCES 

1. LGS LIFSAR, Sec.ti on 5. 2. 5 .1.. 
2. Regulat0ry Guide 1.4-5, ·Revision 'O, "Reactor Coolant Pressure Boundary Lea~age 
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3~ LGS UFSAR, Section 5~2.5.2.1.3. 
4. LG_S UFSAR, Section 5,2.5.2.1.4. 
5. LBS UFSAR, Section 5.2.5.2.J.1(2.), 
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REACTOR CQOLANl SYSTEM 

3/4.4,3.2 OPERATIONAL LEAKAGE 
The allowable leakage rates from the reactor coolant system have been based on the 

predicted ,and experimentally observ~d behavior of cracks in pipes. The normally 
expected background 1 eakage due to equipment design and the detection capability of the· 
instrumentation for determining system leak.age was also oonsider·ed. The evidence 
obtained from experiments suggests that for leakage somewhat greater .than that 
specified for UNIDENTIFIED lEAKAGE the probability is small that the imperfectior, or 
crack associated with such leakage would grow rapidly. However, in all cases, if the 
1 eakage rates excee·d the values specified or the leakage is located and known to be 
PRESSURE BOUNDARY LEAKAGE, the reactor will be shutdown to a1 low further i nvesti gati on 
and correc:ti ve action. The limit of 2 gpm increase in UNIDENTIFIED LEAKAGE over a 24-
hour period an,d the monitoring of drywell floor drain sump and dry'f.'.ell equipment drain 
tank flow rate at least once every eight (8) hours conforms ',-{1th NRC staff positions 
specifi.ed 1 n NRC Generic Letter 88-01, ''NRC Position on IGSCC in BWR Austen Hi c 
Stainless Stee,l Piping," as revised by NRC Safety Evaluation dated March 6, 1990. The 
ACTION requirement for the 2 gpm increase, in UNIDENTIFIED LEAKAGE nmit ensures that 
such leakage is identified or a plant shutdown is initiated to allow further 
investigation and corrective action. Once identified, reactor operation may continue 
dependent upon the impact on total leakage. 

The function of Reactor Coolant.System Pressure Isolation Valves (PrVs) is to 
separate the high press·ure Rea.ctor Cool ant System from an atta·ched l 0w pressure system. 
The ACTION requirements fo:r pres.sure isolation valves are used in conjunction with the 
system spe,cifications for which PIVs are listed 1n the Technical Requfrements Manual 
and with primary containment isolation valve requirements to ensure tha~ plant 
operation is appropriately 1imited. 

The Surveillance Requirements for the RCS pressure isolation valves provide added 
assurance of valve integrity thereby reducing the probability of gross valve failure 
and consequent intersystem LOCA. Leakage from the .RCS pressure isolation valves i.s 
not included in any other allowable operational leakage specified in S~ction 3.4.3.2. 

3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM 
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3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM 

3/4.4.5 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant ensure that 
the 2 hour thyroid and whole body dos.es resulting from a main steam line failure 
outside the containment during steady state operation will not exceed small 
fractions of the dose guidelines of J.O CFR Part 100. The values for the limits on 
specific activity represent interim limits based upon a parametric evaluation by 
the NRC of typical site locations. These values are conservative in that specific 
site parameters, such as SITE BOUNDARY location a.nd meteorolog.ical conditions, 
were not considered in this evaluation. 

The ACTION statement permitting POWER OPERATION to continue for limited time 
periods with the primary coolant's specific activity greater tha.n 0.2 microcurie 
per gram DOSE EQUIVALENT I-131, but less than or equal-to 4 microcuries per gram 
DOSE EQUIVALENT I-131, accommodates pos.si.ble iodine spiking phenomenon which may 
occur following changes in the THERMAL POWER. This action is modified by a ~ate 
that permits the~use of the provisions of Spec.ification 3:0.4.c. This allowance 
permits entry into the applicable OPERATIONAL CONDITION CS) while relying on the 
ACTION requirements. Operation with specific activity levels exceeding 0.2 
microcurie per gram DOSE EQUIVALENT 1-131 but less than or equal to 4 microcuries 
per gram DOSE EQUIVALENT 1-131 must be restricted since these activity levels 
increase the 2-hour thyroid dose at the SITE BOUNDARY following a postulated steam 
line rupture. 

Closing the main steam line isolation valves prevents the release of activity 
to the environs should a steam line rupture occur outside containmerrt. The 
surveillance requirements provide adequate assura,nce that excessive sped fi c 
activity levels in the reactor coolant will be detected in sufficient time to take 
corrective action. 

3/4 .4. 6 PRESSURE/TEMPERATURE LIMITS 
All components in the reactor coolant system are designed to withstand the 

effects of cyclic loads due to system temperature and pressure changes. These 
cyclic loads are introduced by normal load transients, reactor trips, and startup 
and shutdown operations. The various categories of load cycles used for design 
purposes are provided in Section 3.9 of the FSAR. During startup and shutdown, 
the rates of temperature and pressure changes are limited so that the maximum 
s.pecified heatup and cooldown rates are consistent with the design assumptions and 
satisfy the stress limits for cyclic operation. 
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I REACTOR COOLANT SYSTEM 

PRESSURE/TEMPERATURE LIMITS (Continued) 

The operating lim1t curves of Figure 3.4.6.1-1 are derived from the fracture 
toughness requirements of 10 CFR 50 Appendix G and ASME Code Section XI, 
Appertdi x G. The curves ar-e based on the RT lllT and stress 1 ntens1ty factor 
itiformation for the reactor vessel components, Fracture toughness limits and 
the basis for compliance are more fully discussed in FSA'R Chapter 5, Para
graph 5.3.1.5, "fracture Toug~r:iess.~ 

The reactor vessel materials have been tested to determine their initial 
RT110r, The results of these tests a're shown in Table B 3/4.4.6.-1. Reactor 
ope.ration and resultant fast neutron,£ greater than 1 MeV, irradiation will 
cause an increase ir:i the RTHOT. Therefore, an adjusted reference temperature, 
based ~pon the fluence, nickel content and copper content of the matertal 
in question, can be predicted using Bases Figure B 3/4.4.6-1 and the recoITBTienda
tfons of Regulatory Guide 1.99, Revision 2,. "Radiation Embrittlement of Reactor 
Vessel Materials.N The pressure/temperature limit curves, Figure 3.4.6.1-1, 
include a shift in RTNOT for conditions at 32 EFPY. The A, Band C limit ,curves are 
predicted to be bounding for all areas of the RPV until 32 EFPY. In addition, an 
intermediate A curve was previously provided for 22. EFPY. However, Unit 1 
exceeded 22 EFPY during Cjcle 14. Therefore, the A22 curve identified in Tech. 
Spec. Figure 3.4.6.1-1 (Pressure/Temperature Curves) can no longer be used when 
performin~ the Reactor Vessel Pressure Test for Unit 1. 

The pressure-temperature limit lines shown in Figures 3.4.6.1-1, curves 
C, and A, for reactor criticality and for inservice leak and hydrostat~c testing 
have been prov1 ded to assure. compl 1 ance wi.th the mini mum temperatuire requirements 
of_Append1x G to 10 CFR P~rt 50 for reactor--criticality-a,r:id for inserv1c--e-leak 
a~d hydrostatic testing. 
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. 3/4,4,Z MA(N STEAM LINE rsQL,ATION VALVES 
Ooubte isolation valves are provided on each of the main stea111 lines to 

mfofmi ze the potent1.a1 1 eakage paths from the c;ontai nmen:t 1 n case of a. line br-eak. 
Only one .valVe 111 each line h requ1.red. to .r1111nta1n the 1ntegr1ty of the 
containment, however, single failure cons1d6rat1on$ require that two va1ves be 
OPERABLE. lhe, surveillance requ1 rements ~·re based on th& operating hhtory of 
th1stype valve. The maximum closure time has been selected to contain fhsion 
products and to ensure the core 1s not uncovered followiog line breaks. The 
minimum closure time 1s, consistent with the asst;unpt1ons 1n the safety analyses to 
prevent pressure surges. 

J/4.4,B CDELEIED> 

314,4,9 RESIDUAL HEAT REMOVAL 

The RHR system is requ1red to remove decay heat and sensible heat in order to 
maintain the tempe.rature of the reactor coolant. RHR shutdown cooling is comprised of 
four (4) subsystems which make two (2) loops. E'.ach loop consists of two (2) motor 
driven pumps, a heat exchanger, and associated p1ping and valves. Both loops. have a 
convnon suction from the same rectrculat1ort loop. Two (2) redundant, manually 
c;ontrolled shutdown cooling subsystems of the RHR System can provide the required decay 
t:ieat remQval capability. Each pump discharges the reactor coolant, after it has been 
cooled by circulation througt'l,the respect1Veheat exchan~ers, to the reactor v1a the 
associated, recirculation loop or to the reactor via the low pressure coolant injection 
pathway. Tne RHR heat exchangers transfer heat to the RHR Service Water System. The 
RHR shutdown cooling mode is manually controlled. 

An OPERABLE RHR shutdown cooHng subsystem cons.ists of an RHR pump, a heat 
exchanger, va 1 ves, pfpi ng, 1 nstruments, and controls to ensure an OPERABLE fl ow patt,. 
In HOT SHUTDOWN cond1tfon, the requirement to maintain OPERABLE two (2) independent RHR 
shutdown cooling subsystems means that each subsystem considered OPERABLE must be 
as.soc1 ated ·with a different heat exhanger 1 oop, i . e. • the "A" RHR heat exchanger with 
the ,A" RHR pump or the "G" RHR pump, .aw1 the "B" RHR heat ·exchanger with the "B" RHR 
pump .or the "D" RHR pump are two (2) fndependent RHR shutdown cool 1ng subsystems. Only 
one ( 1) .of the two C 2) RHR pumps associated wfth each RHR heat excChanger loop is 
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REACTOR COOLANT S¥STEM 

3/4.4.9 RESIDUAL HEAT REMOVAL (Continued) 

required to be OPERABLE for that independent subsystem to be OPERABLE. During COLD 
SHUTDOWN and REFUELING cond,tions, however, the subsystems not only have a common 
suction source, but are al1owed to have a common heat exchanger and common discharge 
piping. To mee.t the LGO of two (2) OPERABLE subsystems, both pumps in one Cl) loop or 
one (1) pump in each of the two ( 2) loops must be OPERABLE. Si nee the pi pirig and heat 
exchangers are passive components, that are assumed not to fail, they are allowed to 
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (r'emote or local) in the shutdown 
cooling mode for removal of decay heat. Operation (either continuous or intermittent) 
of one (1) subsystem can maintain and reduce the reactor coolant temperature as 
required. However, to ensure adequate core flow to allow for accurate average reactor 
coolant temperature monitoring, nearly continuous operation is required. Management 
df gas voids is important to RHR Shutdown Cooling System OPERABILITY. 

Alternate decay heat removal methods are avai 1 able to operators. These alternate 
methods of decay heat removal can be verified available either by calculation {which 
includes a review of component and system availability to verify that an alternate 
decay heat removal method is available) or by demonstration, and that a method of 
coolant mixing be operat1ona1. Decay heat removal capability by ambient losses can be 
considered in evaluating alternate decay heat removal capability. 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Preventing and managfng ga~ intrusion and 
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems 
and may a1so prevent water hammer, pump cavitation, and pumping of non-condensab1e, gas 
into the reactor vessel. This surveill a nee verifies that the RHR Shutdown Cc □ l i ng 
System piping is sufficiently filled with water prior to ihitially ~lacing th~~ystem-in 
opera ti on during reactor shutdown. The RHR Shutdown Cooling System is OPERABLE when it 
is suffi ci entl y fi 11 ed with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
whose use is typically preceded by system piping flushes that disturb both the RH.R pump 
suction and discharge piping. RHR Shutdown Cooling System is flushed and manually 
aligned for service usin§ system operating procedures that ensure the RHR shutdown 
cooling suction and discharge flbw paths are sufficiently filled with water. In the 
event that RHR Shutdown Cooling is required for emergency service, the system operating 
procedures that align and start the RHR System. in shutdown cooltng mode include the 
flexibility to eliminate piping flushes while maintaining minimum requirements to ensure 
that the suction and discharge flow paths are sufficiently filled with water. The RHR 
Shutdown Cooling System survei 11 a nee is met through. the performance of the operating 
procedures that initially place the RHR shutdown cooling sub-system in service. 

This surveillance requirement is modified by a Note·anowing sufficjent time (12 
hours) to align the RHR System for Shutdown Cooling operation after reactor dome pressure 
is less than the RHR cut.in permissive set point. 
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BELTLINE 
COMPONENT 
Plate 

Weld 

WELD SF.F>Ji I.D. 
OR MAT'L TYPE 

HEAT/SLAB 
OR 

HEAT/LOT 
SA-533 Gr. B,CL. 1 · C 7677-1 

AB {Field Weld) 640892/ 
J424B27AE 

NQlEs: * Based on 110% of original rated power. 

BASES TASLE B 3/4.4.6-1 
REACTOR VESSEL TOUGHNESS* 

START.ING 
~ ,u Hi cii RTio:no {Of} 

.11 .5 +20 

.09 1.Q -60 

MTimr **(OF} 

+35 

+58 

MIN.UPPER 
SHELF 

(L!fl-LBS} 

NA 

NA 

+89 

+54 

** 'I'hese values at"e given only for the benefit of calculating the end-of-life (F.oL/32 EFPY) R'l'lm-

NON-BELTLINE 
COMPONfflr 
Shell Ring 

Bottom Head Dome 

Bottom Head Torus 

Top Head Dama 

Top Head Torus 

Top Head Flange 

Vessel Flange 

Feed;water Nozzle 

Weld 

LPCI Nozzle*** 

Closure Studs 

Ml''L TYPE OR 
Wl.P SN I,D. 

SA 533, Gr. B, CL. 1 

SA-508, CL. 2 

Non-Beltline 

SA,-508, CL. 2 

SA-540, Gr. B-24 

HEAT/SLAB OR 
HEAT/wr 

C7711-1 

C7973-1 

C7973-l 

A6834-1 

B1993-1 

123B195-289 

2V1924-302 

Q2Q22W-412 

Al.1 

Q2Q25W 

All 

HIGHEST STAATJ;OO 

R'l'MDl' (°F} 

+20 

+12 

+12 

+10 

+10 

+10 

-20 

-20 1 

-12 

-6 

Meet requirements of 45 ft-lbs 
and 25 mils Lat. Exp. at +l0°F 

·: l 
Note: *** The design of the LPCI nozzles results in their experiencing an EOL fluence in excess of 

1:01
' N/Cm2 which predicts an EOL (32 EFPY) RTim of +41 °F. 
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3/4. 5 EMERGENCY CORE COOLING SYSTEM 

3/4.5.1 ECCS - OPERATING 

The core spray system (CSS), together with the LPCI mode of the RHR system. 
is provided to assure that the core is adequately cooled following a loss-of
coolant accident and provides adequate core cooling capacity for ~ll break 
sizes up to and including the double-ended reactor recirculation line break, 
and for smaller breaks following depressurization by the ADS. Management of gas 
voids is important to ECCS injection/spray subsystem OPERABILITY. 

The CSS is a primary source of emergency core cooling after the reactor 
vessel is depressurtzed and a source for flooding of the core in case· of 
accidental draining. 

The surveillance requirements provide adequate assurance that the CSS will 
be OPERABLE when required. Although all active components a re testable and 
full flow can be demonstrated by recirculation through~ test loo~ during 
reactor operation, a complete functional test requires reactor shutdown. 

The low press,ure coolant injection {LPCI) mode of the RHR system is 
provided to assure that the core is adequately cooled following a loss-of
coolant accident. Four subsystems, each with one pump, provide adequate core 
flooding for all break sizes up to and including the do.uble-ended reactor 
recirculation line break, and for small breaks following depressurization by 
the ADS. 

The surveillance requirements provide adequate assurance that the LPCI 
system will be OPERABLE ~hen required. Although all active components are 
testable and fu11 flow can be demonstrated by recirculation through a test 
loop during reactor operation, a complete functional te.st requires reactor 
shutdown. 

The high pressure coolant injection (HPCI) system is provided to assure 
that the reactor core is a.dequately cooled to limit fuel. clad temperature in 
the event of a small break in the reactor coolant system and lass of coolant 
which does .not result in rapid depressuri zati on of the reactor vesse.l . The 
HPCI system permits the reactor to be shut down while maintaining suff1cient 
reactor vessel water level inventory until the vessel is depressurized. The 
HCPI system continues to operate until reactor vess.el pressure is below the 
pressure at which. CSS opera ti on or LPCI mode. of the RHR system ope.ration 
maintains core cooling. 

The capacity of the system is selected to provide the required core cooling. 
The HPCI pump is designed to deliver greater than or equal to 5600 gpm at reactor 
pressures .between 1182 and 20G pstg and is capable of del 1 veri ng at least 5000 gpm 
between 1182 and 1205 psig. In the system's normal alignment, water from the 
tondens:ate storage tank is used instead o,f injecting water from the suppression 
pool into the reactor, but no credit is taken in the safety analyses for the 
condensate storage tank water. 

LIMERICK - UNIT 1 Amendment No.~. ±J-7 
E'CR 00 00177 

Associated with Amendment No.~. 227 



H1i!5+k01Zitiitit¼N♦ititJ§1 IA4i§C4Gt•1itt5MtiSl\4!,,:15U t·½:v"!D ~'/~ j , ,-~' L31t1'1-' 'ix ~f r:@¢11!'.!Vtt I { fi,j, tti¾m:?·,:&5'1'"!t1t"! Kti C i2'G1ffi /t 2'.1#t: $&.1$tl :~, 

EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATf:NG CCoritinued) 

With the HPCI system inoperable, adequate core cooling is assured by the 
OPERABILITY of the redundant and diversified automatic depressurization system 
and both the CS and LPG! systems. In addition, the reactor core isolation 
cooling (RCIC) system, a system for which no credit is tak'en in the safety 
analysis, will automatically prov,de makeup at reactor gperating pressures on 
a reactor low water level condition. The HPCI out-of-service period of 14 days 
is based on the demonstrated OPERABILITY of redundant and diversified low 
pressure core cooling systems and the RCIC system. The HPCI system, and one LPCI 
subsystem, and/or one CSS :;;ubsys.tem out•-of-servi Ce per1 od of 8 hours ensures that 
sufficient ECCS, comprised of a minimum of one CSS subsystem, three LPCI subsystems, 
and all of the ADS will be available to 1) provide for safe shutdown of ihe 
facility, and 2) mitigat~ and control qCcident conditions within the facility. 
Alternativ~ly, the out-of-service times described above can be determined in . 
accordance with the Risk Informed Completion Time P'rograrrr. A Note prohibits the 
application of Specification 3.0.4.b to air1 inoperable HPCI subsystem. There is an 
increased risk assoctated with entering an OPERATIONAL CONDITION ar other specified 
condition in the Applicability with an inoperable HPCI subsystem and the provi.sions 
of Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability with the Limiting Condition for Operation 
not met after performance of a risk assessment addressing inoperable systems and 
components, should not be applied in this circumstance. 

The surveillance requirements provide adequate assurance that the HPCI 
system wi11· be OPERABLE when required. Although all active components are 
te.stab1 e and full fl ow can be demonstrated by reci rcul ati on through a test 1 oop 
during reactor operation, a complete functional test with reactor vessel · 
injection requires reactor shutdown. 

During plant startup, when the HPCI surveillance test is being performed, HPCI 
is required to be tested within 12 hours of changing modes. The intent of this 
requirement is to verify operabi,lity prior to reaching any significant power. If HPCI 
is not successfully demonstrated operable within the 12-hour period, the reactor steam 
dome pressure must be reduced to less than 200 psig within the following 72 hours. 
The intent of the action is to hold pressure at a point where sufficient steam is 
available to test-the pump; it ~oes not permit power ascension to continue. 

The ECCS injection/spray subsystem flow path piping and comp~nerits have the 
potential to, develop voids and pockets of entrained g,ases. Preventing and managing 
gas intrusion and accumulation is necessary for proper operatton of the ECCS 
injection/spray subsystems c1nd may also prevent a water hammar, pt;1mp cavitation, and 
pumpfng of nonconden·sible. gas into the reactor vessel. 

Se:l ection of ECCS injection/spray subsystem locations susceptible to gc1s 
accumulation is based on a review of system de-sign information. including piping and 
instrumentation drawings, isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system walk downs to validate the 
system high points and to confirm the locati.on and orientation of important 
components that can become sources of gas or could otherwise cause gas to be trapped 
or diffic1:1lt to remove during system maintenance or restDration. Susceptible 
1 ocati ons depend on pl a,nt and system ,configuration, such as stand-by versus operating 
con di ti ons. 

The ECCS i nject1 on/spray subsystem is OPERABlE wheri it is ~uffi ci ently fi 77 ed 
with water. Acceptance criteria are established for the volume of accumulated gas at 
susceptible Tocati ons. If accumulated gas is discovered that exceeds the acceptance 
criteria for the susceptible location (or the volume Of accumulated gas at one or 
more susceptible locations exceeds an acceptance criteria for gas volume at the 
suction or discharge of a pump), the Surveillance is not met. Accumulated gas should 
be eliminated or brought within the acceptance criteriB ljmits. EGCS injection/spray 
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EMERGENCY CORE CODLING SYSTEM 

ECCS - OPERATING (Continued) 

subsystem locations susceptible to gas accumulation are monitored and, if gas is 
found, the gas volume is compared to the acceptance criteria for the location. 
Susceptible locations in the same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for locations that are 
inaccessible due to radiological or environmental conditions, t.he plant 
configuration. or personnel safety. For these locations alternative methods (e.g., 
operating parameters, remote monitoring) may be used to monitor the susceptible 
1ocation. Monitoring is not required for susceptible locations where the maximum 
potential accumulated gas void volume has been evaluated and determined to not . 
challenge system OPERABILITY. The accuracy of the method used for monitoring the 
suscepttble locations a.nd trending of the results should be sufficient to assure 
system OPERABILITY during the Survei 11 ance interva 1 . 

S1:.1rveil 1 ance 4. S .1. a .1. b is modified by a Note which exempts system vent fl ow 
paths opened under administrative control. The administrative control should be 
.proceduralized anci int1ude stationing a dedicated individual at the system vent flow 
path who is in continuous communication with the operators in the control room. This 
individual will have a method to rapidly close the system vent flow path if directed. 

Upon failure of the HPCI system to function properly after a small break 
loss-of-coolant accident, the automatic depressurization system (ADS) automa
tically causes selected safety/relief valves to open, depressurizing the r.eactor 
so that fl ow from the 1 ow pressure core cooling systems can enter the core in 
time to limit fuel cladding temperature to less than 2200°F. ADS is conserva
tively required to be 'OPl:Rl\BLE whenever reactor vesse.l pressure exceeds 100 psig. 
This pres.sure is .substantially below that for which the low pressure core cool
ing systems can provide adequate core cooling for events requiring ADS. 

ADS automatically controls five selected safety-relief valves. The safety 
analysis assumes all five are operable. The allowed out-of-service time for one 
valve for up to fourteen days i~ determined in a Similar manner to other ECCS 
subsystem out-of-service time allowances. Alternatively, the allowed out-of
service time can be determined in accordance with the Risk Informed Completion 
Time Program. 

Verification that ADS accumulator gas supply header pressure is ~90 psig 
ensures adequate gas pressure for reliable ADS operation. The accumulator on each 
ADS valve provides pneumatic pressure fo~ valve actuation. The design pneumatic 
supply pressure requirements for the accumulator are such that, following a 
failure of the pneumatic supply to the accumu1ator at le~st two valve actuations 
can occur with the drywell at 70% of desig'n pressure, The ECCS safety analysis 
assumes only one actuation to achieve the depressur"fzation requ.ired for operation 
of the low pressure ECCS. This minimum required pressure of ~90 psig is p~ovided 
by the PCIG supply. 
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EMERGENCY CORE COOLING SYSTEM 

3/4, 5, 2 - REACTOR PRESSURE VESSEL < RPV) WATER lNVENJORY CONTROL CW.IC) 

Background: 

The RPV contains penetrations below the·top of the active fuel (TAF) that have 
the potential to drain the reactor coolant inventory to below the· TAF. If the water 
level should drop below the TAF, the ability to remove decay heat is reduced, which 
could lead to elevated cladding temperatures and clad perforat1on. $.afety Limit 
2.1.4 requires the RPV water level to be above the top of the active irradiated fuel 
at all times to prevent such elevat€d claddi1 n9 temper.atur,es. 

Applicable Safety Analysis: 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is 
not required to mitigate any events or accidents evaluated in the safety analyses. RPV 
water inventory control is required 1n OPERATIONAL CONDITIONS 4 and 5 to protect 
Safety Limit 2.1.4 and the fue'l c'ladding barrier to prevent the release of radioactive. 
material to the environment should an unexpected draining event occur. 

A double-ended guillotine break of the Reactor Coolant System (RCS) is not 
postulated in OPERATIONAL CONDITIONS 4 and 5, due to the, redu-ced RCS ,pressur¢, redt1ced 
piping stresses, and ductile piping systems. Instead, an event is corisid,ered in which 
single operato,r error or i ni ti ati ng eyent allows draining of the RPV water inventory 
through a single ,penetration flow path with the highest flow rate, or the sum of the 
drain rates through multiple penetration flow paths susceptible to a common mode 
failure, e.g., seismic event (except when r1sk is assessed and managed in ~ccordance 
with LCD 3.0.8), loss of normal power, or single human error. It is assumed, based on 
engineering Judgement, that whi 1 e in OPE.RATIONAL CON"DITIONS 4 and 5, one 1 ow pressure 
ECCS injection/spray subsystem can maintain adequate rea.ctor vessel water lev,el, 

As discussed in References 1, 2, 3, 4, and 5, o~erating ~xperience has shown RPV 
water inventory to be significant to public health and safety. Therefore, RPV Water 
Inventory Control satisfies Criterion 4 of 10 CFR 50.36Cc)(2)(ii). -

Limiting Cond1tion for Operation: 

The RPV water level must .be controlled in OPERATIONAL CONDITIONS 4 and 5 to 
ens,Ure that if an une,xpected draining event should occur, the reactor coolant w,ater 
level remains above the top of the active irradiated fuel as required by Safety Limtt 
2.1.4. 

The Limiting Condition for Operation (LCO) ·requires the DRAIN TIME of RPV water 
inventory to the TAF t.o be ~ 3.6 hours. A DRAIN TIME of 36 hours is cons; dered 
re.asonable to identify and initiate action to mitigate unexpected draining of reactor 
coolant. An event that could cause loss of RPV water inventory and rest:Jlt in the RPV 
water level reaching the TAF in greater than 36 hours does not represent a significant 
challenge to Safety Limit 2.1.4 and can be managed as part of normal plant operation. 

One low pressure ECCS injection/spray subsystem is required to be OPERABLE and 
capable of being manually start€d to provide defense-in-depth should an unexpected 
draining event occur. A low pressure ECCS inJection/spray subsystem consists of either 
one Core Spray System (CSS) subsystem or one Low Pressure Coolant Injection (LPCI) 
subsystem. Each GSS subsystem consists af two motor driven pumps, piping, and valves to 
transfer water from the suppression pool or condensate storage tank (CST) to the RPV. 
Each LPCI subsystem consists of one motor driven pump, piping, and valves to transfer 
water from the suppression pool to the RPV. 

I TM!:'OTr\V _ Ill.ITT 1 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIG2 (Continued) 

The LGO is modified by a note which allows. a required LPCI subsystem. to be 
considered OPERABLE during alig:nment and operation fo.r decay heat removal if capable of 
being manually realigned (remote or local) to the LPCI mode and is not otherwise 
inoperable. Alignment and operation for decay heat removal includes when the required 
RHR pump is not operating or when the system is realigned from or to the RHR shutdown 
cooling mode. This allowance is necessary since the RHR System may be required to 
operate in the shutdown cooling mode to remove decay he~t and sensible heat from the 
reacter. Because of the restrictions on DRAIN TIME, sufficient time will be available 
following an unexpe.cted draining event to rnanuall y align and 1niti ate LPCI subsystem 
operation to maintain RPV water inventory prior to the RPV water level reaching the 
TAF. 

Applicability: 

RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5. 
Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR PRESSURE 
VESSEL CRPV) WATER INVE'.NTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3.5.2, REACTOR 
PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC). RPV water inventory control is 
required to protect s.afety Limit 2.1.4 which is applicable whenever irradiated fuel is 
in :the reactor vessel. 

Actions,: 

Action a. - If none of the required low pressure ECCS injection/spray subsystems 
are OPERABLE, one subsystem must be restored to OPIRABLE status within 4 hours. In this 
cond.ition, the LCO controls on DRAIN TIME rn:lnimize. the possibility that an unexpected 
draining event could necessitate the use of the ECCS injection/spray subsystem; 
however, the defense-in-depth provided by the ECGS injection/spray subsystem is lo~t_. 

--The 4-hour allowed outage tirne·for restoring the required low pressure 'ECCS _ 

• ~ 

injection/spray subsystem to OPERABLE status is b'ased on en·gi neeri ng judgment that 
considers the. LCO controls on DRAIN TIME and the low prob.ability Of an unexpected 
draining event that would result in loss of RPV water inventory. 

If the 1noperable ECCS injection/spray subsystem is not restored to OPERABLE 
status within 4 hours, action must be initiated 1mmed1ate1y to establish a method of 
water injection capable of operating _without offsite electrical power. The method of 
water injection includes the necessary instrumentation and controls, water sources, and 
pumps and valves needed to add water to the RPV or refueling cavity should an 
unexpected draining event occur. The method of water injection may be manually 
in1t1ated and may consist of one or more systems or subsystems, and must be able to 
access water inventory capable of maintaining the RPV water level abOve the TAF for 
~ 36 hours. If rec1rculation of 1njected water would occur, it may be credited in 
determin1ng the necessary water volume. 

Action b. - Deleted 

Action c. - With the DRAIN TIME less than 36 hours but greater than or equal to 8 
hours, compensatory measures should be taken to ensure the ability to implement 
mitfgat1ng actions should an unexpected dra1ning event occur. Should a draining event 
lower the reactor coolant level to below the TAF, there is potent1al for damage to the 
re!ctor fuel cladding and release of radioactive material. Additional actions are taken 
to ensure that radioactive material will be contained, diluted, and processed prior to 
being released to the environment. 

LIMERICK -. UNIT 1 B 3/4 5-3b Associated with Amendment No. 227 
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EMERGENCY CORE CODLING SYSTEM 

RPY WATER INVENTORY CONTROL <WIC) (C.ontinued) 

The secondary conta1nment prov1des a c-ontrolled volume -fn wh1ch fission products 
can be cbnta1ned, d1luted, and processed prior to release to the environment, 
Ver1f1cation of the capability to establish SECONDARY CONTAINMENT INTEGRITY in less 
than the DRAIN TIME is requ1Fed. The required verification confirms actions to 
establish SECONDARY CONTAINMtNT INTEGRITY are preplanned and necessary materials are 
available. SECONDARY CONTAINMENT INTEGRITY is considered established when one .Standby 
Gas Treatment (SGT) subsystem is capable of maintain1ng a neg.at1ve pressure. 1n the 
sieconda ry conta1 n·ment wHh respect to the environment\ Ver Hi cation that SECONDARY 
CONTAINMENT INTEGRITY can be established must be performed within 4 hours. The required 
ver1fication is an administrative activity and does not require manipulation or test1ng 
of equipment. 

Secondary conta1nment penetration flow paths form a part of SECONDARY CONTAINMENT 
INTEGRITY, Verification of the capability to isolate each secondary containment 
penetration fl ow path in J e.ss than the 0RAIN TIME i's required. The required 
verification confirms actions to isolate. secondary containment penetration flow paths 
are preplanned and necessary materials are available. Power operated valves are not 
required to receive automatic isolation signals if they can be closed manually within 
t.he required ti me. Veri fi cation that s.e.condary containment pe11etrati on fl ow paths can 
be isolated must be performed within 4 hours. The required verification is an 
administrative activity and does not require manipulation or testing of equipment. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pres·sure with respect to the environment and filter gaseous rel eases. 
Verification of the capability to place one SGT st:Jbsystem in operation in less than the 
DRAIN TIME is req-uired. The required verification confirms actions to place tl SGT 
subsystem 11:1 operation are preplanned and necessary materials are available. 
Verificat1on that a SGT subsystem can be placed in operation must be performed within 4 
hours. The required verification is an administrative activity and does not require 
manipulation or testing of equipment. 

Action d. - With the DRAIN TIME 1ess than 8 hours, mitigating actions are 
implemented in case an unexpected draining event should. occur. Note that if the DRAIN 
TIME is 1 ess than 1 hour, the required Action e. to restor.e DRAIN TIME to 36, hours or 
greater ts also applicable. 

Immed.iat.e action to establish an additional method. of water injection augmen_ting 
the ECCS injection/spray s1:1bs.ystem required by the LCO is re.quired. The additional 
method of water injection includes the neces.sary instrumentation and controls, water 
sources, and pumps and valves needed to add water to the RPV or refu.el i ng cavity should 
an .unexpected dr.ai ni ng .event occur. The note states that either the E-CCS injection/ 
spray subsystem or the addit'fonal m·ethod of water injection must be capable of 
operating without offsite electrical power-. The additional method of water injection 
may be manually initiated and may con~ist of one or more systems or subsystems. The 
additional method of water inject1on must be able to access water inventory capable of 
being 1njected to maintain the RPV water level above the TAF for~ 36 hours. The 
additional method of water injection and the ECCS injection/spray subsystem may share 
all or part of the same water sources. If recirculation Of in,jected water would occur 1 

it may be credited in determining the required water volume. 

Should a draining event lower the reactor coolant level t0 below the TAF, there 
is potential for damage to the reactor fuel cladding and release of radioactive 
material. Add1tional actions are taken to ensure that radioactive material w.111 be 
contained, diluted, and processed prior to being released t0 the environment. 

LIMERICK - UNII 1 B 3/4 5-3c Associated with Amendment No. 227 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIG) CGonttnued) 

The secondary containment provides. a control volume. into which fiS-sion products 
can be contained. diluted, and processed prtor to release to the environ~ent. Actions 
to i mmedi a tel y establish SECONDARY CO:NTAI NM ENT INTEGRITY a re require.ct. With SECONDARY 
CONTAINMENT INTEGRITY established, one SGT subsystem is capable of maintaining a 
negative pressure in the secondary containment with respect to the environment. 

The secondary containment penetrations form a part of SECONDARY CONTAINMENT 
INTEGRITY. Actions to immediately verify that each secondary containment penetration 
flow path is isolated or to verify that it can be manually isolated from the control 
room are required. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pressure with respect to the environment and fi1ter gaseous releases. Actions 
to immediately verify that at least one SGT subsystem is capable of being placed in 
operation are required. The required verification is an administrative activity and 
does not require manipulation or testing of equipment. 

Action e. - If the ACTIONs and associated allowed outag.e times are not met or if 
the DRAIN TlME is less than 1 hour, actions must be initiated immediately to restore 
the DRAIN TIME to ~ 36 hours. In this condition, there may be i nsuffi ci ent time to 
respond to an unexpected draining event to prevent the RPV water inventory from 
reaching the TAF. Note that ACTIONs are also applicable when DRAIN TIME is less than 1 
hour. 

Surveillance Requirements: 

Survei 11 ance Requirement ( SR) 4. 5. 2 .1 veri fi e,s that the DRAIN TIME of RPV water 
inventory to the TAF is~ 36 hours. The period of 36 hours is considered reasonable to 
identify and initiate action to .mitigate draining of reactor coolant. Loss of RPV water 
inventory that would result in the RPV w~ter level teaching the TAF in greater than 36 
hou.rs does·not represent a significant c·hallenge to Safety" Limit 2.1.4 an·d can be·. 
managed as part of normal·plant operation. · · 

The definition of DRAIN TIME states that realistic cross-sectional areas and 
drain rates are used in the calculation. A realistic drain rate may be determined using 
a single, step-w1se, or integrated calculation considering the changing RPV water level 
during a draining event. For a control rod RPV penetration flow path with the control 
rod drive mechanism removed and not replaced with a blank flange, the realistic cross
sectional area is based on the control rod blade seated in the control rod guide tube. 
If the control rod blade will be rafsed from the penetration to adjust or verify 
seating of the blade, the exposed cross-sectional area of the RPV penetration flow path 
is used. 

The definition of DRAIN TIME excludes from the calculation those penetration flow 
paths connected to an intact closed system, or isolated by manual or automatic valves 
th'at are locked, .sealed, or otherwise secured in the closed position, blank flanges, or 
other devices that prevent flew of reactor coolant through the penetration flow paths. 
A blank flange or other bolted dev1 ce must be. connected with a sufficient number of 
bolts to pre~ent draining in the event of an Operating Basis Earthquake. Normal or 
expected leakage from closed systems or past isolation devices is permitted. 
Determination that a system is intact and c:lose'Ci or isolated must consider the status 
of branch lines and ongoing plant maintenance and testing activities. 

The Residual Heat Removal (RHR) Shutdown Cooling Sy~tem is only considered an 
intact closed syst.em when misalignment issues C Refe.rence 6) have been precluded by 
functional valve interlocks or by isolati.on devices, such that redirection o.f RPV water 
out of an RHR subsystem is precluded. Further,, the RHR Shutdown Cooling System is only 
considered an intact closed system if its controls have not bee.n transferred to Remote 
Shutdown, wh•ich disables the interlocks and i.solation signals. 

LIMERICK - UNIT 1 B 3/4 5-3d Associated with Amendment No. 227 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWICl (Continued) 

The exclusion of penetration flow paths from the determination of DRAIN TIME must 
consider the potential effects of a single operator error or initiating event on items 
supporting maintenance and testing (rigging, scaffolding, temporary shielding, piping 
pl_ugs, snubber rtemoval, freeze seals, etc.). If failure of such items could result and, 
would cause a draining event from a closed system or between the RPV and the isolation 
device, the penetration fl ow path may not be excluded f ram the DRAIN TIME cal cu lat ion. 

TS 4.0.1 requires SRs to be met between performances. Therefore, any changes in 
plant conditions tliat would c;.hange the DRAIN TIME requires that a new DRAIN TIME be 
determined. 

S Rs 4 . 5 . 2 . 2 a nd 4 . 5 . 2 . 3 - The mi. n i mum w ate r 1 eve 1 of 16 feet re q u i r e d f o r t h e 
suppression pool is periodically verified to ensure that the suppression pool will 
provide adequate net positive suction head CNPSH) for the CSS subsystem or LPCI 
subsystem pumps, recirculation volume, and vortex prevention. With the suppression pool 
water level less than ttie required limit, the required ECCS inject1oti/spray subsystem 
is inoperable unless aligned to an OPERABLE CST. 

The required CSS subsystem is OPERABLE if 1t can take .suction from the CST, and 
the CST water 1 evel is sufficient to provide the requ1 red NPSH fo,r the CSS pumps. 
Therefore, a verification that either the suppression pool water level is greater than 
or equal to 16 feet O inches or that a CSS subsystem is aligned to take suction from 
the CST and the CST contains greater than or equal to 135,000 available gallons of 
water, equivalent to a level of 29 feet O·inches, ensures that the CSS subsystem can 
supply the required makeup water to the RPV. 

SR 4.5.2.4 - The flow path piping has the potential to develop voids and pockets 
of entrained ai.r. Maintaining the pump discharge lines of the required ECCS 
injection/spray subsystems ful1 of water ensures that the ECCS subsystem will perform 
properly. This may also prevent a water hammer following an ECCS initiation signal .. One 
acceptable method of ensuring that the lines are full is to vent at th,e hig.h points. 

SR 4.5.2.5 - Verifying the correct alignment for manual, power operated, and 
automatic valves in the required ECCS subsystem flow paths provides a$surance that the 
proper flow path will be available for ECCS operation. This SR does not apply to valve·s 
that are locked, sealed, or otherwi~e secured in position, since these valves were 
verified to be 1n the correct position prior to locking, sealing, or securing. A valve 
that receives an in1t1ation signal is allowed to be in a nonaccident position provided 
the valve will automatically reposition in the proper stroke time. This SR does not 
require any testing or valve manipulation: rather, it involves verifi.cation that those 
va1ves capable of potentially bei11g mispositioned are in the correct position. Th1s SR 
does not apply to valves that cannot be inadvertent1y misaljgned, such as check valves. 

SR 4.5.2.6, - Verifying that the required ECCS injecti.on/spray subsystem can be 
manually started and operate for at least 10 minutes demonstrates that the subsystem is 
available to mitigate a draining €vent. Testing the ECCS injection/spray subsystem 
through the recirculation full flow test line is necessary to avoid overfilling the 
refueling e,avity. The minimum operating time of 10 minutes was based on engineering 
judgement. 

SR 4.5.2.7 - Verifying that each valve credited for automatically isolating a 
penetration flo\ll path actuates to the isolation position on an actual or simulated RPV 
wate.r level isolation signal is required to prevent RPV water inventory from dropping 
below the TAF should an unexpected draining event occur, 

LIMERICK - UNIT 1 B 3/4 5-3e Assoc1ated With Amendment No. ??7 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWICl (Continued) 

SR 4.5.2.8 - The required tees subsystem is required to actuate on a manual 
initiation signal. This surveillance verifies that a manual initiation signal will 
cause the required CSS subsystem or LPCI subsystem to start and operate as 
designed, including pump startup and actuation of all automatic valves to their 
required positions. lhi.s SR is modified by a note. that excludes vessel 
injection/spray during the surveillance. Since all active components are testable 
and full flbw can be demonstrated by recirculation through the test line, coolant 
injection into the RPV is not required during the surveillance. 

The Surveillance Frequencfes in the above SRs are controlled under the 
Surveillance Frequency Controlled Program. 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory 

2. 

3. 

4. 

5. 

6. 

in Boi 1 i ng Water Reactors During Shutdown a.nd Startup," November 1984. -

Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of 
~isalignment of RHR Valves," August 1986. 

Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel 
Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 
1992. 

NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentatioi;i in BWRs," May 1993. 

Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel 
Dr,aindown at Millstone l," July 1994. 

General Electric Service Information Letter NQ. l88, "RHR Valve Misalignment 
During Shutdown Cooling Operation for ~WR 3/4/5/6," February 1983. 

LIMERICK - UNIT 1 Associated with Amendment No. 227 



EMERGENCY CORE COOLING SYSTEM 

3/4.5.3 SUPPRESSION CHAMBER 

The suppression chamber is required to be O?ERABLE as part of the ECCS to 
enSu•re that a sufficient supp1y of water is avai 1 a.bl e to the HPCI, CS and 
LPCI systems in the event of a LOCA. This limit on suppression chamber minimum 
w a te r v o 1 um e en s u r e s t h a t s u ff i c i en t w. a t e r i s a v a i 1 a b 1 e to p e rm i t r e c i r cu 1 a t i on 
cooling flow to the core. The OPERABILITY of the suppression chamber 1n 
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1. 

LIMERICK - UNIT 1 B 3/4 5-4 Amendment No.~ 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWICl (Continued) 

SR 4.5.2.8 - The required ECCS subsystem is required to actuate 6n a manual 
initiation signal. This surveillance verifies that a manual initiation signal will 
Cguse the required CSS subsystem or LPCI subsystem to start and operate as 
de.signed, including pump startup and actuation of all automatic valves to their 
required positions. This SR is modified by a note that excludes vessel 
injection/spray during the surveillance. Since all active components are testable 
and full fl ow can be demonstrated by reci rcul ati on thraugh the te.st line, cool ant 
injection into the RPV is not required during the surveillance. 

The Surveillance Frequencies in the above SRs are controlled under the 
Surveillance Frequency Controlled Program. 

REFERENCES 
1 .. Information Notice 84-81. ~Inadvertent Reduction in Primary Coolant Inventory 

2. 

3. 

4. 

5. 

6. 

in Boiling Water Reactors During Shutdown and Startup," November 19B4. 

Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of 
Misalignment of RHR Valves," August 1986. 

Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel 
Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 
1992. 

NRC Bulletin 93-03~ "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentation in BWRs," May 1993. 

Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel 
Draindown ~t Millstonel," July 1994. 

General Electtic Service Information Letter No. 388, "RHR Val~e Misalignment 
During Shutdown Cool'lng Operation for BWR 3/4/5/6," Feoruary 1983. 

LIMERICK - UNIT 1 B 3/4 5-3f Associated wtth Amendment No. 227 



EMERGENCY CORE COOLING SYSTEM 

3/4.5.3 SUPPRESSION CHAMBER 
The suppression chamber 1s required to be OPERABLE as part of the ECCS to· 

ensure that a sufficient supply of water is available to the HPCij CS and 
LPCI systems in the event of a LOCA. This limit on suppressfon chamber minimum 
water volume ensures that sufficient water is available to permit recirculation 
cooling flow to the core. The OPERABILITY of the suppression chamber fn 
OPERATIONAL CONDITION lj 2, or 3 is also requ1red by Specification 3.6.2.1. 

LIMERICK - UNIT 1 B 3/4 5-4 Amendment No.~ 
Associated with Amendment ~. 227 
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3/4. 6 CONTAINMENT SYSTEMS 

3/4.6.1 PRIMARY CONTAINMENT 

3/4.6.1.1 PRIMARY CONTAINMENT INTEGRITY 

PRIMARY CONTAINMENT INTEGRITY ensures that the release of radioactive mate
rials from the containment atmosphere will be restricted to those leakage paths 
and associated leaK rates assumed in the safety analyses. This restriction,. 
in conjunction with the leakage rate limitation, will limit the SrfE s·ouNDARY 
radiation doses to w1thin the limits of 10 CFR Part 100 during accident conditions. 

3/4,6.1,2 PRIMARY CONTAINMENT LEAKAGE 

The limitations on primary containment l eal(.age rates ensure that the total 
containment l ea.kage volume wi 71 not exceed the value calculated in the safety 
analyses at the design basis LOCA maximum peak containment pressure of 44 psig, Pa. As 
a,n added conservatism, the measured overall integrated leakage rate (Type A Test) is 
further limited to less than or equal to 0,75 la during performance of the periodic 
tests to account for possible degradation of the containment leakage barriers between 
leakage tests. 

Operating experience with the main steam line isolation valves has 
indicated that degradation has occasionally occurred in the leak tightness of 
the valves; therefore the special requ1rement for testing these va1ves. 

The surveillance testing for measuring leakage rates is consistent with 
the Primary Containment Leakage Rate Testing Program. 

Limerick has an approved 71 cens-e amendment to imp1 ement 10 CFR 50. 69, "Risk
Inforrned Categorization and Treatment of Structures, Systems and Components for Nuclear 
Power Reactors", and may voluntarily comply with the treatment requirements of 10 CFR 
50.69 as an alternative to compliance with the Type Band ·Type C leakage testing 
requirements of 10 CFR 50, Apperfdtx J for Risk-Informed Safety Classification (RISC) 
RISC-3 or RISC-4 penetrations and va1 ves meeting the following criteria: 

A. Containment penetrations that are either 1-inch nominal size or less, or 
continuously pressurized. . 

B. Contatnment 1solation valves that meet one or more of the following criteria. 
1. The valve is required to be open under accident conditions to prevent or 

mitigate core damage events; 
2. The valve is normally closed and ir:1 a physically closed, water-filled system; 
3. The valve is in a physically closed system whose piping pressure rating 

exceeds the containment design pres.sure rating and is not connected to the 
reactor coolant pressure boundary; or 

4. The valve is 1-inch nominal size or Tess. 

RISC-3 penetrations ·and valves that meet the criteria above may be removed from 
- the scope of the Primary Containment Leakage Rate Testing Program, as implemented by 

Technical Spec1fications 3.6.1, 4.6.1 and 6.8.4.g. Alternative Treatment will be_ 
implemented in accordance with the requirements Df 10 CFR 50.69(d). 

LIMERICK - UNIT 1 B 3/4 6-1 Amendment No. JJ-, +G-e-,. -W+. ~ 
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3/4.6 CONTAINMENT SYSTEMS 

3/4.6.1.3 pgIMARY CONTAINMENT AIR LOCK 

The limitations on closure and leak rate for the primary containment air 
lock are requ.i red to meet the restrict ions on PRIMARY CONTAINMENT INTEGRITY 
and the Primary Containment leakage Rate Testing Program. Only one closed door in 
the air lock is required to mainta1n the integrity of the containment. 

3/4.6.1.4 MSIV LEAKAGE ALTERNATE DRAIN PATHWAY 

Calculated doses resulting from the maximum leakage allowances for the 
main steamline isolation valves in the postulated LOCA situations will not 
exceed the criter1a of 10 CFR Part 100 guidelines, provided the main steam line 
system from the isolation valves up to and including the turbine condenser remains 
intact. Operating experience has indicated that degradation has occasionally 
occurred in the leak tightness of the MSIVs such that the specified leakage 
requirements have not always been continuously maintained. The requirement for 
the MSIV Leakage Alternate Drain Pathway serves to reduce the offsite dose. 

LIMERICK - UNIT 1 B 3/4 6-la Amendment No.~.~. -W, ~ 
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CONTAINMENT SYSTEMS 

3/4,6.1.5 PRIMARY CONT(\INMENI STRUCTURAL INTEGRITY 

This limitation ensures that the structural integrity of the containment 
will be maintained comparable to the original design standards for the life of 
the unit. Structural integrity is required to ensure that the containment will 
withstand the maximum calculated pressure in the event of a LOCA. A visual 
inspection in accordance with the Primary Containment Leakage Rate Testing 
Program is sufficient to demonstrate this capability. 

3/4.6,1.6 DRYWELL AND SUPPRESSION CHAMBER INTERNAL PRESSURE 

The limitations on drywell and suppression chamber internal pressure ensure 
that the calculated contairiment peak pressure does not exceed the design 
pressure. of 55 psig during LOCA conditions or that the external pressure differ
ential does not exceed the design maximum external pressure differential of 
5.0 psict ... The limit of - 1.0 to+ 2.0 psig for initial containment pressure 
wil] limit the total pressure to :,; 44 psi g which is less than the design 
pressure and is consistent with the safety analysis. 

3/4, 6, L 7 DRYWELL AVERAGE AIR TEMPERATURE 

The limitation on drywell average air temperature ensures that the con
tainment peak air temperature does not exceed the design temperature of 340°F 
during steam line break conditions and is consistent with the safety analysis. 

3/4,6,1.B DRYWELL AND SUPPRESSION CHAMBER PURGE SYSTEM 

The drywell and suppr~ssion chamber purge supply and exhaust isolation 
valves are required to be clo~ed during plant operation except as required for 
inerting, deinerting, pressure control, ALARA or air quality considerations for 
personnel entry, or Surveillances that require the valves to be open. Limiting 
the use of the drywell and suppress ton chamber purge system to specific criteria 
is imp:osed to protect the integrity of the SGTS filters. Analysis indicates 
that should a LOCA occur whfle this pathway is being utilized, the associated 
press11re surge through the. (18 or 24") purge lines will adversely affect the 
integrity of SGTS. This condition is not· imposed on the 1 and 2 inch valves used 
for pressure control since a surge through these lines does not threaten the 
operability of SGTS. 

Surveillance requirement 4.6.1.8 ensures that the primary containment purge 
valves are closed as required or, if open, open for an allowable reason. If 
a purge valve is open in vfolation of this SR, the valve is consfdered inoperable. 
The S~ is modified by a Note statjng that primary containment purge valves 
are only required to be closed in OPERATIONAL CONDITIONS 1, 2 and 3. The SR 
is al so modified by a Note stating that the SR i s-·not required to be met when 
the purge valves are open for the stated reasons. The Note states that these 
valves may be opened for inerting, deinerting, pressure control, ALARA.or air 
quality considerations for personnel entry, or Surveillances that require the 
valves to be open. The 18 or 24 inch purge valves are capable of closing in 
the environment following a LOCA. Therefore, these valves are allowed to be 
open for limited periods of time. 
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CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS 

The specifications of this section ensure that the primary containment 
pressure will not exceed the design pressure of 55 psig during primary system 
blowdown from full operating pressure. Management of gas voids is important to 
Suppression Pool Cooling/Spray Subsystem OPE RABI urv. 

The suppression chamber water provfdes the heat sink for the reactor coolant 
system energy release following a postulated rupture of the system. The 
suppression chamber water volume must absorb the associated decay and structural 
sensible heat released during reactor coolant system blowdown from 
rated conditions. Since all of the gases in the drywell are purged into the 
suppression chamber air space during a loss-of-coolant accident, the pressure 
of the suppression chamber air space must not exceed 55 psig. The design volume 
of the suppression chamber, water and air, was obtained by considering that the 
total volume of reactor coolant fs discharged to the suppression thamber and 
that the drywell volume is purged to the suppression chamber. 

Using the minimum or maximum water volumes given in this specification, 
suppression pool pressure during the design basis accident is below the design 
pressure. Maximum water volume of 134 1 600 ft 3 results in a downcomer submergence 
of 12'3" and the minimum volume of 122.120 ft 3 results in a submergence approximately 
2'3'' less. The majority of the Bodega tests were run with a submerged length of 4 
feet and with complete condensation. Thus, with ~espect to the downcomer submergence, 
this specification is adequate.. The maximum temperature at the end of the 
blowdown tested during the Humboldt £ay and Bodega Bay tests was 170 9 F and this 
is conservatively taken to be the limit for complete condensation of the reactor 
coolant, alth.ough condensation would occur for temperature above 170°F. 

Should it be necessary to make the suppression chamber inoperable, this shall 
only be done as specified in Specification 3.5.3. 

Under full power operating conditions, b1owdown through safety/relief valves 
assuming an initial suppression chamber water temperature of 95°F results in a 
bulk water temperature of approximately 140°F immediately following blowdown 
which is below the 190°F bulk temperature limit used for complete condensation 
via T-quencher devices. At this temperature and at~ospheric pressure, the 
available NPSH exceeds that required by both the RHR and core spray pumps. thus 
there is no dependency on containment overpressure during the accident injection 
phase. If both RHR loops are used for containment cooling, there is no dependency 
on containment overpressure for post-LOCA operations. 

LIMERICK - UNIT 1 B 3/4 6-3 Amendment No. J.J., f;/.. 1 ¼, +G-e-, 
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CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS (Continued) 

RHR Suppression Pool Cooling/Spray subsystem piping and components have the 
potential to develop voids and pockets of entrained gceJses. Preventing and managing 

- -

gas intrusion and accumulation is necessary for proper operation of the RHR 
sup~ression pool subsystems and may also prevent water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cooling/Spray subsystem locations susceptible 
to gas. accumula.t1on is based ,on a review of syst~m design information, including 
piping and instrumentation drawings, isometric drawings, plan and elevation drawings, 
and calculations. The design review is supplemented by system walk downs to validate 
the system hJgh points and to confirm the location and orientation of important 
components that can become sources of gas or could otherwise caus~ gas to be trapped 
or difficult to remove during system maintenance or restoration. Susceptible 
locations depend.on plant and system configuration. such as stand-by versus operating 
conditions, 

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are established for the volume 
of accumulated gas at susceptible locations. If accumulated gas is discovered that 
exceeds the acceptance criteria for the susceptible location (or the volume of 
accumulated gas at one or more susceptible locations exceeds an acceptc:rnce criteria 
for gas volume at the sucti.on or discharge of a pump), the Surveillance is not met. 
Accumulated gas shoald be eliminated or brought wtth1n the acceptance criteria 
limits. 

RH:R Suppression Pool Cooling/Spray subsystem locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is compared to the 
acceptance criteria for the location. Susceptible loc~tions in the same system flow 
path which are sDbject to the same gas intrusion mechanisms may be verified by 
monitoring a representative subset of susceptible-locations. Monitoring may not be 
practical for locations that are inaccessible due to radiological ,or environmental 
conditionsj the plant configuration, or personnel safety. For these locations 
alternative.methods {e.g., operating parameters, remote monitoringt may be used to 
monitor th·e susceptible location. Manitoring is not required for susceptible 
locations where the maximum potential accumulated gas void volume ha~ been evaluated 
at-1d dete.rmi ned to not cha l l'enge system OPERA'BI LITY. The accuracy of the method used 
for monitoring the susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during the Surveillance i nterva 1 . 

One of the surveillance requirements for the suppression pool cooling (SPC) 
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate 
3 10,000 gpm while operating in the SPC mode with flow through the heat 
exchanger and its associated closed bypass valve, ensuring that pump performance 
has not degraded during the cyc1 e and that the fl ow path is operable. This test 
confirms one point on the pump design curve and is indicative of overall 
performance. Such inservice inspections confirm component operability, trend 
performance and detect incipient failures by indicati·ng abnormal performance. The 
RHR heat exchanger bypass valve is used for adjusting flow through the heat 
exchanger, and is not designed to be a tight shut-off valve. With the bypass 
valve closed, a portion of the total flow still travels through the bypass, which 
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CONTAINMENT SYSTEMS 

;/4.6.2 DEPRESSURIZATION 
'BASES 

SYSTEMS (Continued) 

can affect overall heat transfer. 'However, n·o heat transfer performance 
requirement of the heat exchanger is intended by the current Technical 
Specification surveillance requirement. This is confirmed by the lack of any flow 
requirement for the RHRSW system in Technical Specifi,cations Section 3/4.7.L 
Verifying an RHR flowrate through the heat exchanger does not demonstrate heat 
removal capability in the absence of a requirement for RHRSW flow. LGS does 
perform heat transfer testing of the RHR heat exchangers as part of its response 
to Generic Letter 89-13, which verified the commitment to meet the requirements of 
GDC 46. 

Experimental data indicate that excessive steam condensing loads can be 
avoided if the peak local temperature of the suppression pool is maintained below 
200°F during any period of relief valve operation for T-quencher devices. 
Specifications have been placed on the envelope of reactor operating conditions so 
t'hat the reactor can be depressurized in a timely manner to avoid tne regime of 
potentially high suppression chamber loadings. 

Because of the large volume and thermal capacity of the suppression pool, 
the volume and temperature normally changes very slowly and monitoring these 
parameters daily is sufficient to establish any temperature trends. By requiring 
the suppression pool temperature to be fre.quently recorded during periods of 

I 
significant heat addition, the temperature trends will be closely followed so 
that appropriate action can be taken. 

' 
In addition to the limits on temperature of the 5uppression chamber pool 

I 

water. operating procedures define the action to be taken in the event a safety-
relief valve inadvertently opens, or sticks open. As a minimum th,is action shall 
include: 0) use of .all available mea.ns to close the valve. (2) inHiate suppres
sion pool water cooling, (3) initiate reactor shutdown, and (4) if other- safety
relief valves are used to depressurize the reactor, their discharge shall be 
separated from that of the stuck-open safety/relief valve to assure mixing and 
uniformity of energy insertion to the pool. 

During a LOCA, pote.ntial leak paths between the drywell and suppression chamber 
airspace could result in excessive containment pressures. since t~e steam flow into 
the airspace would bypass the heat sink capabilities of the chamber. Potential sources 
of bypass leakage are the suppression chamber-to-drywell vacuum breakers (VBS), 
peneirations in the diaphragm floor, and cracks in the diaphragm floor and/or liner plate and 
downcomers 1ocated in the suppression chamber airspace. The containment pressure 
response to the postulated bypass leakage can be mitigated by manually actuating the 
suppression chamber sprays. An analysis was performed for a design bypass leakage area of 
A/.Jk equal to 0.0500 ft 2 to verify that the operator has sufficient time to initiate the 
sprays prior to exceeding the containment design pressure of 55 psig. The limit of 10% of 
the design value of 0.0500 ft 2 ensures that the design basis for the steam bypass analysis 
is met. 
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BASES 

DEPRESSURIZATION SYSTEMS (Continued) 

The drywell -to~suppressi on th amber bypass test at a differential pressure of at 
least 4.0 psi verifies the overall bypass leakage area for simulated LOCA conditions is 
less than the specified limit. For those outages where the drywell-to-suppression chamber 
bypass leakage test in not conducted, the VB leakage test verifies that the VB leakage area 
is less than the bypass limit, with a 76% margin to the bypass limit to accommodate the 
,remaining potential leakage area through the passive structural components. Previous 
drywell-to-suppressiicin chamber bypass test data indicates that the bypass leakage through 
the passfve structural components will be much less than the 76% margin. The VB leakage 
limit, combined with the negligible passive structural leakage area, ensures that the 
drywell-to-sLlppress.ion chamber bypass leakage li.mit is met for those outages for which 
the drywel'l -to-suppression chamber bypass· test is not scheduled. 

3/4,6 •. 3 PRIMARY CONTAINMENT ISOLATION VALVES 

The OPERABILITY of the primary containment isolation valves ensures, that 
the containment atmosphere will be. isolated from the outside environment in 
the event of a release of r~dioactive material to the containment atmosphere 
or pressurization of the containment and is consistent with the requirements 
of GOC 54 through 57 of Appendix A of 10 CFR Part SO, Containment isolation 
within the time limits specified for those isolation valves desi.gned to close 
automatically ensures that the release of radioactive material to the environ
ment will be consistent with the assumptions used in the analyses for a LOCA. 

The scram ~ischarge volume vent and drain valves serve a dual function, one of 
which is primary containment isolation. Since the other safety functions of the scram 
discharge volume vent and drain valves would not be available if the normal PCIV 
actions were taken, actions are provided to direct the user to the scram discharge 
volume vent and drain operability requirements contained in Specification 3_.1.3.1. 
However, since the scram dischargevo1Ullle vent and drain valves are PCIVs, the 
Surveillance Requirements of Specification 4.6.3 still apply to these valves. 

The opening of a containment isolation valve that was lock·ed or sea1ed cfosed 
to sati.sfy Technical Specification 3.6.3 Action statements, may be reopened on an 
intermittent basis under admi ni strati ve controls. These contra 1s consist of stationing 
a dedi.cated individual at the controls of the valve, who is in continuous corrmunication 
with the control room. In 1;;hf s way, the penetration can be rapidly iso1 ated when a need 
for primary containment isolation is indicated. 

Primary containment isolation valves governed by this Technical Specification 
are identified in Table 3.6.3-1 of the TRM. 

This Survei 11 ance Requirement requires a demonstration that a representative 
s.ample of .reactor instrument lfne excess flow check valves (EFCVs) is OPERABLE by 
verifying that the valve actuates to the· isolation position on a simulated ir:istrument 
line break signal. The representative sample consists of an approximately equal number 
of EPCVs, such that each EFCV is tested in accordance with the Survei 11 ance Frequency 
Control Program. In addition, the EFCVs in the sample are representative of the various 
plant configurations, models, sizes, and operating environments. This ensures that 
any potenti~lly co1T1TI9n pro~lem with a specific type or_application_of EF'CV is detected 
at the earliest possible time. This Surveillance Requirement provides assurance that 
the instrumentation line EFCVs will perform so that predicted radiological consequences 
wi 11 not be exceeded during a postulated i nstrurnent line break event. Furt~ermore, any 
EFCV failures will be evaluated to determine if additional testing in the test interval 
is warranted to ensure overall reliability is maintained. Operating experience has 
demonstrated that these components are highly reliable and that failures to isolate are 
very infrequent. Theref9r~, testing ?fa representative sample was concluded to be 
acceptable from a reliability standpoint. For some EFCVs, this Surveillance can be 
performed with the reactor at power. 
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CONTAINMENT SYSTEMS 

BASES 

3/4.6,4 VACUUM RELIEE 

VaGuum relief valves are provided to equalize the pressu.re between the 
suppression chamber and drywell. 1his system will maintain the structural 
integrity of the primary containment under conditions of large differential 
pressures. 

The vacuum breakers between the suppression chamber and the drywell must 
not be inoperable in the open position since this would allow-bypassing of the 
suppression pool in case of an accident. Two pairs of va1ves are required to 
protect containment structural integrity. There are tour pairs of valyes 
(three to provide minimum redundancy) so that operation may continue for up to 
72 hours or in accordance with the Risk Informed Completion Time Program With no 
more than twg pairs of vacuum breakers inoperable in the closed position. 

Each vacuum breaker va1ve's position indication system is of great enough 
sens.it1Vity to ensure that the maximum steam bypass leakage coefficient of 

A 
,.ff = 0 .05 ft2 

for the vacuum r.el1ef system (assuming one valve fully open) will not be exceeded. 
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CONTAINMENT SYSTEMS 

3/4.6.5 SECONDARY CONTAINMENT 

Secondary containment is designed to minimize any ground level release of 
radioactive material which may result from ijn accident. The Reactor Enclosure 
and associated structures provide secondary containment during normal operation 
when the drywell is sealed and in service. At other times the drywel l may be 
open and. when required, secondary containment integrity is specified. 

Establishing and maintaining a vacuum in the reactor enclosure secondary 
containment with the standby gas treatment system in accordance with the 
Survei 11 ance Frequen·cy Control Program, along with the survei 11 ance of the doors, 
hatches, dampers and valves, is adequate to ensure that there are no violations of 
the integrity of tbe secondary containment. 

The OPERABILITY of the reactor enclosure recirculation system and the standby 
gas treatment systems ensures that sufficient iodine removal capability will 
be available in the event of a LOCA. The reduction in containment iodine 
inventory reduces the resulting SITE BOUNDARY and Control Room radiation doses 
associated wi.th containment leakage. The operation of these systems and 
resultant iodine removal capacity are consistent with the assumptions used in the 
LOCA analysis. Provisions have been made to continuously purge the filter 
plenums with instrument air when the filters are not in use to prevent buildup 0f 
moisture on the adsorbers and the HEPA filters. 

As a result of the Alternative Source Term (AST) project, secondary 
containme.nt integrity of t,he refueling area is not required during certain 
conditions when handling irradiated fuel or during CORE ALTERAHONS and alignment 
of the Standby Gas Treatment System to the_refueling area is not.required. The 
controi room.dose ana1ysis for the Fuel Handling Accident (FHA) is based on 
unfiltered releases from the South Stack and therefore, does not require the 
Standby Gas Treatment System to be aligned to the refueling area. 

However, when handling RECENTLY IRRADIATED FUEL,, se.condary containment 
integrity of the refueling area is required and alignment of the Standby Gas 
Treatment Syste~ to the refueling area is required. The AST fuel handling analysis 
does not include an accident involving RECENTLY IRRADIATED FUEL or an accident 
involving draining the reactor vessel. 

The Standby Gas Treatment System is required to be OPERABLE when handling 
irradiated fuel, handling RECENTLY IRRADIATED' FUEL and during CORE ALTERATIONS. 
Fuel Handling Accident releases from the North Stack must be filtered through the 
Standby Gas Treatment System to maintain control room doses within regulatory 
limits. The OPERABILITY of the Standby Gas Treatment System assures that releases, 
H made through the North Stack, are filtered prior to release. 
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CONTAINMENT SYSTEMS 

SECONDARY CONTAINMENT (Continued) 

Surveillances 4.6.5.1.1,a and 4.6.5.1.2.a are each modified by a footnote (*) 
which states the surveillance is not required to be met for up to 4 hours if an 
analysis demonstrates that one. standby g.as treatment- subsystem •remains ca.pable of 
establishing the required secondary containment vacuum. Use of the footnote is 
expected to be infreq~ent but may be necessitated by situations in which secondary 
containment vacuum may be less than the required containment vacuum, such as, but 
not limited to, wind gusts or failure or change of operating normal ventilation. 
subsy~tems. These conditions do not indicate any change in the leak tightness of 
the secondary containment boundary. The analysis should consider the actual 
conditions (equipment configuration. temperature, atmospheric pressure, wind 
conditions, measured secondary containment vacuum, etc.) to determine whether, if 
an accident requiring s.ec:ond.ary containment to be OPERABLE were to ocq1r, one train 
of standby gas treatment could establish the a.ssumect secondary containment vacuum 
within the time assumed in .the accid.ent analysis. If so, the surveillance may be 
considered met for a period up to 4 hours. The 4-hour limit is ~ased on the 
expected short duration of the situations when the footnote would be applied. 

Surveillances 4.6.5.Ll.b.2 and 4.6.5.1.2 . .b.2 require verifying that one 
secondary containment personnel access door in each access opening is closed 
w~ich provides adequate assurance t~at exfiltration from the secondary 
containment will not occur . .An access opening contains at least one inner and 
one outer door. The 9ntent is to not breach the secondary containment, which is 
achieved by maintaining tlie inner or 01.1ter personnel access door closed. 
Surveillances 4.6.5.1.1.b.2 and 4.6.5.1.2.b.2 provide an allowance for brief, 
inadvertent, simultan~ous openings of redundant secondary containment personnel 
access doors for normal entry and exit conditions. 

Although the safety analyses ijssumes that t~e reactor enclosure secondary 
containment dra•w down time wi 11 take 930 seconds, these survei Tl ant:e require
ments specify a draw down time of 916 seconds. This 14 second difference is 
due to the diesel generator starting and sequence loading delays which is not 
part of this surveillance requirement. 

The reactor enclosure secondary containment draw down time analyses assumes 
a starting point of 0.25 inch of vacuum water gauge and worst case SGTS dirty 
filter.flow rate of 2800 cfm. The surv,eillance requirements satisfy this as
sumption by starting the drawdown from ambient conditions ~nd connecting the 
adjacent re.actQr enclosure and refueling .area to the SGTS. to spli.t the exhau.st 
flow between the three zones .and verifying a minimum flow r,ate of 2800 cfm from 
the test zone. This simulates the worst case flow alignment and verifies ade
quate flow 1s available to drawdown the test zone within the required time. 
The Technical Specification Surveillance Requirement 4.6.5.3 .. b.3 is intended 
to be a multi-zone a1r ba1ance verifica.tiol1 with'Dut isolating any test ton€. 
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CONTAINMENT SYSTEMS 

SECONDARY CONTAINMENT (Continued) 

The SGTS fans are sized f0r three zones and therefore, when aligned to a 
single zone or two zones, will have excess capacity to more quickly drawdown 
the affected zones. There is no maximum flow limit to individual zones or 
pairs of zones and the air balance and drawdown time are verified when all 
three zones are connected-to tfte SGTS. 

The three zone air balance verification and drawdown te·st will be done 
after any major system alteration, which is any modification which will have 
an effect on the SGTS 1'1 owrate such that the ability of the SGTS to drawdown 
the reactor enclosure to greater than or equal to 0.25 inch of vacuum water 
gage in less than or equal to 916 seconds could be affected. 

~ 
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CON1A1NMENT SYSTEMS 

3/4.6.5 SECONDARY CONTAINMENT <Continued) 

Tire field· test's_ for bypass leakage across the SGTS charcoal adsorber and 
HEPA filter banks are performed at a flow rate of 5764 ± lOS cfm. The laboratory 
analysis performed on the SGT$ carbon samples will be tested a.ta velocity of 66 
fpm based on· the· system residence time. 

The SGT$ ff 1 ter train pressure drop is a function of air fl ow rate and 
filter conditions. Surveillance testing is performed using either the SGTS or 
dryw~ll purge .fans to provide operating convenience. 

Each reactor- enclosure secondary containment zone and refueling area 
secondary con~ainment zone is tested independently to verify the design leak 
tightness. A de~gn leak tightness of 2500 cfm or less for each reactor 
enclosure-and 764 cfm or less for the ref~eling area at a 0.25 inch of vacuum 
water gage wi,11 ensure that containment integrity is maintained at an 
acceptable level if all zones are connected to the SGTS at the same time. 

The Reactor Enclosure Secondary Containment Automatic Isolation Valves 
and Refueling Area Secondary Containment Automatic Isolation Valves can be 
found in the UFSAR. 

I 
I 

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary 
containment post-draw down leakage rate of 2500 cfm and certain post-accident 
X/0 values._ While the post-accident X/Q values represent a statistical inter
pretation of .historical meteorological data, the highest ground level wind 
speed which can be associated with these values is 7 mph (Pasquill-Gifford \ 
stabi 1 ity Cl ass G for a ground level re 1 ease). Therefore, the survei 11 ance 
requirement assu"res that the rea-ctor enclosure secondary containment is verified 
under meteorolog.ical conditions consistent.with the assumptfons utilized i'n the 
design bas.is analysis. Reactor Enclosure Seconda,r_y Containment leakage tests that 
are successfully"performed at wind speeds in excess of 7 mph would also satisfy 
the· 1 eak rate surve111 ance requirements, since it shows compliance with more 
conservati~e test conditions. 

3/4,6.6· PRIMARY CONTAINMENT ATMOSPHERE CONTROL 
The primary containment atmospheric mixing system is provided to ensure 

adequat~ mixing of the containment atmosphere to prevent localized accumulations 
of hydrogen and oxygen from exceeding the lower flarrmability limit during post
LOCA conditions. 

All nuclear reactors must be designed to withstand events that generate 
hydrogen either due to the zirconium metal water reaction in th~ core or due to 
radiolysis. The primary method to control hydrogen is :to inert the pl'imary 
containment. With the primary containment inert, that is, oxygen concentration 
<4.0 volume percent -(v/o), a combustible mixture cannot be present in the primary 
containment for any h;Ydrogen concentration. The capability to ine,rt the primary 
containment and maintain oxygen <4 •. 0 v/o works together with Drywell Hydrogen 
Mixing System to provide redundant and diverse methods to mitigate events that 
produce hydrogen. 
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3/ 4. Z PLANT SYSTEMS. 

3/4.7.1 SERVICE WATER SYSTEMS - COMMON SYSTEMS 

Th·e OPERABILITY of the service water systems ens.ures that sufficient cooling 
capacity is available for continued operation of safety-related equipment during 
normal and accident conditions. The redundant cooling capac1ty of these systems, 
ass.urning a sirlgle failure, is consistent with the assumptions used in the accident 
conditions within acceptable limits. 

The RHR and ESW systems are common to Units 1 and 2 and consist of two 
independent subsystems each with two pump.s. One pump per subsystem (loop) is 
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2 
s,afeguard bus. In order to ensure adequate onsite power source.s to the systems 
during a loss of offsite power event, the inoperabil1ty of these supplies are 
restricted in system ACTION statements. 

RHRSW is a manually operated system used for core and containment heat 
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each 
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiting 
opera ti on with 1 ess than three OPERABLE RHRSW pumps with OPERABLE Diesel 
Generators, each unit is ensured adequate heat removal capability for the 
design scenario of LOCA/~OOP on one unit and simultaneous safe shutdown of the 
other unit. 

Each ESW pump provides adequate flow to the cooling loads iR its 
associated loop. With only two divisions of power required for LOCA 
mitigation of one unit and one division of power required fo.r safe shutdown of 
the other unit, one ESW pump provides sufficient capacity to fulfill design 
requirements. ESW p1:1mps are automatically started upon start of the 
associated Giesel Generators. Therefore, the allowable out of service times 
for OPERABLE ESW pumps and their associated Diesel Generators is limited to 
ensure adequate cooling during a loss of offsite pow.er event. Alternatively, 
the allowable out-of-service times can be determined in accordance with th~ 
Risk Info•rmed Completion Time Program. 

LIMERICK - UNIT 1 B 3/4 7-1 Amendment No. u,. 
Associated with Amendment 240 



PLANT SYSTEMS 

3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM· COMMON SYSTEM 

The OPERABILITY of the control room emergency fresh air supply system 
ensures that the control room wi11 remain habitable for occupants during and 
following an uncontrolled release of radioactivity, hazardous chemicals, or 
smoke. Constant purge of the system at 1 cfm 1s sufficient ta reduce the buildup 
of moisture on the adsorbers and HEPA f1 lters. The OPERABILITY of this system 
in conjunction with control room design provisions is based on limit1ng the 
radiation exposure to personnel occupying the control room to 5 rem or less 
Total Effective Dose Equivalent. This limitation 1s consistent with the 
requirements of 10 CFR Part 50.67, Accident Source Term. 

Since the Control Room Emergency Fresh Air Supply System is not credited 
for filtration 1n OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is 
only required to support the Chlorine and Toxic Gas design basis isolation 
requirements .. 

The Control Room Envelope (CRE) _is the area Within the confines of the CRE 
boundary that contains the spaces that control room occupants inhabit to control 
the unit during normal and accident conditions. This area encompasses the tontrol 
room, and other noncritical areas including adjacent support officesr toilet and 
utility rooms. The CRE is protected during normal operation, natural events, and 
accident c:ond1ticms. The CRE boundary is the combination ·of wans, floor., 
ceiling, ducting, valves, doors, penetrations and equ1pment that physically form 
the CRE. The OPERABI_LITY of the CRE boundary must be ma1ntained to ensure that 
the. i nl eakage of unfiltered air into the CRE wi 11 not exceed the i nleakage 
assumed in the licensing basis 1!iflalys1s of design basis accident CDBA) 
consequences to CRE occupants. The CRE and 1ts boundary are defined in the 
Control Room Envelope Hab'ftabil ity Program .. 

In addition, The CREFAS System provides protection from smoke and hazardous 
chemicals to the CRE occupants. The analysis. of hazardous chemical releases 
demonstrates that the taxi.city limits are not exceeded 1n the CRE following a 
hazarcClous chemical release (Ref. 1). The eva.luation of a smoke cha1lenge 
demonstrates that 1t wi 11 not result in the i nabi l 1ty of the CR£ occupants to 
control the reactor either from the control room or from the remote shutdown 
panels (Ref. 2). 

In order for the CREFAS subsystems to be considered OPERABLE, the CRE 
boundary must be maintained ·Such that the CRE occupant dose from a large 
radioactive r~lease does not exceed the calculated dose in the licensing basis 
consequence analyses for DBAs, and that CRE occupants are protected from 
hazardous c~emicals and smoke. 

The LCO is modified by a Note allowing the CRE boundary to be opened 
intermittently under administrative controls. This Nate only applies to openings 
in the CRE boundary that can be rapidly restored to the design condition, ·such as 
d0ors, hatches, floor plugs, and access panels. For entry and exit through 
doors 1 the adrnHlistratlve control of the opening is performed by the p~rson(s) 
entering or exiting the area. For other openings, these controls should be 
pr1ceduralized and consist of stationing a dedicated individual at the opening 
who is in continuous corrmunication with the operators i'n the CRE. This individual 
w1ll have a method to rapidly close the opening and to restore the CRE boundary 
to a condition equivalent to the design condition when a need for CRE isolation 
is indicated. 

0• 
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PLANT SYSTEMS 

3/4.7,2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

If the unfiltered inleakage of potentially contaminated air past the CRE 
boundary and into the CRE can·result in CRE occupant radiological dose greater 
than the calculated dose of the licensing basis analyses of OBA consequences 
(allowed to be up to 5 rem TEDE), or inadequate protection of CRE occupants from 
hazardous chemicals or smoke, the CRE: boundary is inoperable. Actions must be, 
taken to restore an OPERABLE CRE boundary within 90 days .. 

During the period that the CRE boundary is considered inoperable, action 
must··be initiated immediately to implement mitigating actions to les·sen the 
effect on CRE occupants from the potential hazards of a radiological or chemical 
event or a challeng,e from smoke. Actions must be taken within 24 hours to verify 
that in the event of a OBA, the mitigating actions will ensure that CRE occupant 
radiological exposures will not exceed the calculated dose of the licensing basis 
analyses of OBA consequences, and that CRE occupants are protected from hazardous 
chemicals and smoke. These mitigating actions (i.e., actions that are taken to 
offset the consequ.ences of the. in:operabl e CRE boundary) Shaul d be preplanned for 
implementation upon entry into the condition, regardless of whether entry is 
intentiona.l or unintentional. The 24 hour Comp.letion Time is reasonable based on 
the low probability ,of a OBA occurring during thi? time period, and the use of 
mitigating actions. The 90 day_ Completion Time is rea,sonab7e based on the 
determinatiDn that the mitigating actions will ensure protection Of CRE occupants 
within analyzed limits whils limiting the probability that CRE occupants will 
have to implement protective measures that may adversely affect their ability tci 
control the reactor and maintain it in a safe shutdown condition in the event of 
a OBA. In addition, the 90· d~y Completion Time is a reasdr'lable time to diagnose, 
plan and possibly repair, and test most problems with the CRE boundary. 

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing. for 
unfiHered··air inleakag1=·past -the CRE boundary and i·nto the GRE. ·Th.e details of· 
the test~rig are specHied in the Gontro1 Room Envelope Habitahility Program. 

- . 

The CRE is considered habitable when the radiological dose to CRE occu~ants 
calculated in the licensing basis analyses of OBA consequences is no more than 5 
rem Total Effective Dose Equivalent and the CRE occupants are protected from 
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the ~nfiltered air 
inleakage into the CR~ is no gr.eater than the flow rate assumed in the licensing 
basis analyses of OBA consequences. When unfiltered a·ir inleakag~.-')J? greater 
than the assumed flow rate, Required Action 3.7.2.a.2 must b~ entered. Required 
Action 3.7.2.a.2.c allows time to restore the CRE boundary to OPERABLE status 
provided mitigating actions can ensure that the CRE remains within the licensing 
basis habitability 1 i mits for the occupants foll owing a11 accident: Compensatory 
measures are discussed in Regulatory Guide 1.196, Section C.2.7.3, (Ref. 3) which 
endorses, with exceptions, NEI 99-03j Section 8.4 and Appendix F (Ref. 4). These 
compensatory measures may also be used as mitigating actions as required by 
Required Action 3.7.2.a.2.b. Temporary analytical methods may also be used as 
compensatory measures to restore OPERABILITY (Ref. 5). Options for restoring the 
CRE boundary. to 0PERAB~E. status incl u_de changing the 1 H:ensi ng basts OBA 
consequence analysis, repa.ir1ng the CRE bo.undary, or a combination of these 
actions. Depending upon the nature of the problem and the corrective action, a 
full scope inleakage test may not be necessary to establ1sh•that the CRE boyndary 
has beerr restored to OPERABLE sta:tus. · 
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PLANT SYSTEMS 

3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

REFERENCES 
l. UFSAR Section 6, 4 

2. UFSAR Section .9.5 

3. Regulatory Guide 1.196 

4. NEI -99-03, "Control Room Hab1tabil Hy Assessment Gui dance," June 
2001. 

5. .Letter from l:ric J. Leeds (NRC) to James ·W, Davis (NE!) dated 
January 3.0, 2004, "NEI Draft °White Paper, Use of Getieri c Letter 
91-18 Process and Alternative Source Terms in the Context of Control 
Room Habitability." (ADAMS Accession No. ML040300694). 

3/4. 7. 3 REACTOR CORE ISOLATION COO LI NG SYSTEM 

The reactor core isolation cooling (RCIC) system is provided to assure 
adequate core coo1ing in the event of reactor isolation from its primaty heat 
sj nk and the loss of fe.edwater fl ow to the_ reactor vessel without requiring 
actuation of any of the emergency core cooling system equipment. The RCIC 
system is conservatively required to be OPERABLE whenever reactor pressure ex
ceeds 150 psig. This pressure is substantially below that for which low 
pressure core cooling systems can provide adequate core cooling. Management 
of gas voids is important to RCIC System OPERABILITY. 

The RCIC system specifications are applicable .during OPERATIONAL CONDITIONS 
1, 2, and 3 when reactor vessel pressure exceeds 150 psig because RCIC is the 
primary non-1:CCS source of emergency core cooling .when the r€actor is 
pressurized. 

With the. RCIC system inoperable, adequate core cooling is assured by the 
OPERABILITY of the HPCI system and justifies the specified 14 day out-of-service 
period. Alternatively, out-of-service time can be determined in accordance with 
the Risk Infbrmed Completion Time Program. A Note prohibits the application of 
Specification 3.0.4.b to an inoperable RCIC system. There is an increased risk 
associated with entering an OPERATIONAL CONDITION or other specified condition 
in the Appli.cability with an inoperable RCIC subsystem a.nd the provisions of 
Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability with the Limiting Condition for 
Operation not met after performance of a risk assessment addressing inoperable 
systems and components, should not be applied in this circumstance. 

The surveillance requirements provide adequate assurance that RCIC will 
be OPERABLE when required. Although all active components are testable and 
full flow can be demonstrated by recirculation during reactor operation, a 
complete fi:mctfonal test requires reac_tor shutdown. 

During plant startup, when the RC.IC survei 11 an.ce test i.s being performed, 
RCIC is required to be tested within 12 hours of changing modes. The intent of 
this requirement is to verify operability prior_ to reaching any significant power. 
If RCIC is not successfully demonstrated operable With1n the 12"hour period, th€ 
reactor steam dome pressure must be reduced to less than 150 p.si g w1 thin .the 
following 72 hours. The intent of the action is to hold pressure at a point where 
sufficient steam is available to test the pump; it does not permit power ascension 
to continue, 

LIMERICK - UN'IT 1 ·s 3/4 7-Ic Amendment No. ~.40,~,~.J-gg 
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PLANT SYSTEMS 

3/4.7.3 REACTOR CORE ISOLATION COOLING SYSTEM .(Continued) 

The RCIC System flow path piping and components have the potential to 
develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary for proper operation of the required RCIC 
System and may also prevent water hammer1 pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas ~ccumulation is based 
on a review of system design information, including piping and instrumentation 
drawings, isometric drawings, plan and elevation drawings, a'nd calq:1lations. The 
de.sign review is supplemented by system walk downs to validate the system high 
points and to confirm the location and orientation of important compo~ents that 
can become sources of gas or coul ct othe,rw1 se cause gas to be trapped or difficult 
to remove during system maintenance or restoration. Susceptible locations depend 
on plant and system configuration, such as stand-by versus operating conditions. 

The RCIC ~ystem is OPERABLE when it is sufficiently filled with water. 
Acceptance criteria are established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the 
acceptance criteria for the susceptible location (or the volume of accumulated gas 
at one or more susceptible locations exceeds an acteptance criteria for gas volume 
at the suction or discharge of a pump), the Surveillance is not met. Accumulated 
gas should be eliminated or brought within the acceptance criteri.a limits . 

. RCIC System l ocati ans susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume ts compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. M.onitori'ng may not be practical for locations 
that are inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. for these locations alternative methods 
(e.g., operati.ng parameters. remote m0nitoring) may be used to monitor the 
susceptible location. Manitoring is not required for susceptible locations Where 
the maximum potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The accuracy of the method used 
for monitoring the susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during the Surveillance interval. 

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent f1ow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent 
flow path who is in continuous communication with the operators in the control 
room. This individual will have a method to rapidly clos@ the system vent flow 
path if directed. 
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I PLANT SYSTEMS 

3/4,7.4 DELETED 
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PLANT SYSTEMS 

3/4.7.5 SEALED SOURCE CONTAMINATION 

The lim1tations on removable contaminati.on for sources requiring leak testing, 
including alpha emitters~ is based on 10 CFR 70.39(c) limits for plutonium. This 
limitation will ensure that leakage from byproduct, source, and special nuclear 
material sources will not exceed allowable intake values. Sealed sources are 
classified 1nto three groups according to their use, ~ith surve111ance 
requirements ,commensurate with the p.robab11 ity of damage to a source in that 
group. Those sources which are frequently handled are required to be tested more 
often than those which are not. Sealed sources which are continuously enclosed 
within a shielded mechanism, i.e., sealed sources within radiation monitoring 
devices, are considered to be stored and need not be tested unless they are 
removed from the shielded mechanism. 

LIMERICK~ UNIT 1 B 3/4 7-3 Amendment No. M, -B-1-, ~. 
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PLANT SYSTEMS 

3/4 7,6 (Deleted} - INFORMATION. FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.7,7 (Deleted} - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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PLANT SYSTEMS 

BASES 

3/4 7.8 MAIN TURBINE BYPASS SYSTEM 

The required OPERABILITY of. the ma1:n turbine bypass system is consistent with the 
assumptions of the. feedwater control1er failure. analysis 1n the cycle specific 
transient analysis~ · · 

The main turbine bypass system is required to be OPERABLE to limit peak pressure 
in the main steam lines and·to DJaintain reactor pressure within acceptable limits 
during events that cau.se rapid pressurization such that theSafety Limit MCPfl is 
not exceeded. With the main turbine bypass system tnoperable, continued operation 
i.s based -0n the cycle specific transient analysis which has been performed for the 
feedwater controller fo.ilure, maximum demand with bypass failure. 

LIMERICK - UNIT 1 B 3/4 7-5 Amendment No. 52 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

3/4.8,1. 3/4.8,2, and 3/4.8.3 A.C. SOURCES, D.C. SOURCES. and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The. OPERABILITY of the A.C. and D.C. power sources arid associated distribution 
systems during operation ensures that suffi ci.ent power w1l l be available to supply 
the safety-related equipment required for (1) the safe shutdown of the facll1ty and 
(2) the mitigation and control of accident conditions within the facility. The 
minimum specified independent and redundant A.C. and D.C. power sources and. 
distribution systems satisfy tne requirements of General Design Criterion 17 of 
Appendix A to 10 CFR Part SO. ~ 

An offsite power source consists of all breakers, transformers, switches, 
interrupting devices, cabling, and controls required to transmit power from the 
offsite transm1ssion network to the onsite Class lE emergency bus or :buses. The 
determination of the OPERABILITY of an offsite source of power is dependent upon grid 
and plant factors that, when taken together, describe the design basis calculation 
requirements for voltage regulation. The combination of these factors ensures that 
the offsite source{s), which provtde power to the plant emergency buses, will be fully 
capable of supporting the. equipment requt red to a chi eve and maintain safe shutdew.n 
during postulated accidents and transients. 

The plant factors consist of the status of the Startup Transformer (#10 and 
#20) load tap changers (LTCs), the status of the Safeguard Transformer (#101 and #201) 
load tap changers CLTCs), and the alignment of emergency buses on the Safeguard Buses 
(101-Bus and 201-Bus). For an offsite source to be considered operable, both of its 
respective LT Cs (#10 AND #101 for the sour-ce to the 101-Bus, #20 AND #201 for the 
source to the 201-Bus) must be in se~vice, and in automatic. For the third offsite 
source (from 66 kV System) to be considered operable, the connected Safeguard 
Transformer (#101 o.r #201) LTC mµ_st be in service and in automatic. There 1s a 
dependency between the alignment of the emergency buses and the al1owable post 

.contingency voltage drop percentage. 

The grid factors consist of actual grid voltage levels Creal time) and the post 
trip contingency voltage drop percentage value. 

The minimum offsite source voltage levels are established by the voltage 
regulation calculation. The transmission system operator (TSO) wlll notify LGS when 
an 9greed upon limit is approached. 

The post trip contingency percentage voltage drop is.·a calculated value 
determi ne·d by the TSO that would occur as a result of the tripping of one of the 
Limerick generators.. The TSO will notify LGS when an agreed upon limit is exceeded. 
The voltage regulation calcu1ation establishes the acceptaole percentage voltage .drop 
based upon plant configuration; the acceptable value is dependent upon p1ant 
configuration. 

Due to the 20 Source being derived from the terti.ary of the 4A and 48 
transformer, its operability is influenced by both the 230 kV system and the 500 kV 
system. The 10 Source operability is only influenced by the 230 kV system. 

LIMERICK - UNIT 1 B 3/4 8-1 Amendment No.~.~. -±'4 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES ~· -=--~=-=z__,.-=-=---=---====-=~~~ 
3/4.8.1. 3/4.8.2, and 3/4.8.3 A.C. SOURCES. D,C. SOURCES, and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The anticipated post trip contingency voltage drop for the 66 kV Source 
(Transformers 8A/8B) is calculated to be less than the 230 kV and 500 kV systems. 
This is attributed to the electrical distance between the output of the Limerick 
generators and the input to the 8A/8B transformers. Additionally, the Unit Auxiliary 
Buses do not transfer to the 8A/8B transformers; this provides margin to the 
calculated post trip contingency voltage drop limit. 

There are various means of hardening the 10 and 20 Sources to obtain additional 
margin to the post trip contingency voltage drop limits. These means include, but are 
not limited to, source alignment of the 4 kV buses, preventing transfer of 13 kV 
buses, limiting transfer of selected 13 kV loads, and operation with 13 kV buses on 
the off site sources. The specific post tr1 p contingency voltage drop percentage 
limits for these alignments are identified in the voltage regulation calculation, and 
controlled via plant procedures. There are also additional restrictions that can be 
applied to these lim1ts in the, event that an LTC is taken to manual, or if the bus 
alignment is outside the Two Source rule set. 

LGS unit post trip contingency voltage drop percentage calculations are 
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a 
primary and backup·system. LGS will be notified if the real time contingency analysis 
capability of PJM is lost. Upon receipt of this notification, LGS •is to request PJM 
to provide a11 assessment of the current condition of th~ grid based ·on the tools that 
PJM has available. The determination of the operability of the offsite sources would 
consider the assessment provided by PJM and whether th? current condition of the grid 
is bound.ed by the grid studies previously performed for LGS. 

Based on specific design analysis, variations to any of these parameters can 
be determined., usually at the sacrifice of another parameter, based on plant 
conditions. Specifics regarding these variations must be contro11ed by p1ant 
procedures or by operab11ity determinations, backed by specific design calculatiQns. 

The ACTION requirements specified for the lev~ls of.degradation of the 
power sources provide restr1ction upon continued facility operation commensurate 
with the leve1 of degradation. The OPERABILITY of the power sources are con
sistent with the initial eondition assumptions of the safety analyses and are 
based upon maintaining at l~ast two of the onsite A.C. and the corresponding 
D.C. power sources and associated distribution systems OPERABLE during accident 
conditions coincident wHh an assumed loss-of-offsite power and single failure 
of the other onsite A.C. or D.C. source. At 1east two onsite A.C. and their 
corresponding D.C. power sources and distribution systems providing power for 
at least two ECCS divisions Cl Core Spray loop, 1 LPCI pump and 1 RHR pump in 
suppression pool cooling) are required for design basis acc1dent mitigation as 
discussed in UFSAR Table 6.3-3. 
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314.8 ELECTRICAL POWER SYSTEMS 

A.C, SOURCES, o,c. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Onsite A.C. operability requirements for common systems. such as RHRSW and ESW 
are addressed in the appropriate system specification action statements. 

A,C. Sources 

As required by Spec1fication 3.8.1.1, Action e, when one or more diesel 
generators are inoperable, there is an additional ACTION requirement to verify 
that all required systems, subsystems, trains, components, and de.vices, that 
depend on the remaining OPERABLE d1esel generators as a source of emergency power, 
are also OPERABLE. The LPCI mode of the RHR system is considered a four train 
system, of which only two trains are required. The verification for LPCI is not 
required until two diesel generators are inoperable. This requirement is intended 
to provide assurance that a loss-of-offsite power event will not result in a 
c9mplete loss of safety function of critical systems during the period when one or 
more of the diesel generators is inoperable. The term verHy as used in this 
context means to administratively check by examining logs or other information to 
determine if certain components ·are out-of-service. for mai,ritenance or other 
reasons. It does not mean to·perform the surveillance requirements needed to 
d~monstrate the OPERABILITY of the component. 

Specification 3.8.1.1, Action i, prohibfts the application of Specification 
3.0.4.b to an inoperable diesel generator. There is an increased risk associated 
with entering an OPERATIONAL CONDITION or other specified condition in the 
Applicability with an inoperable diesel generator subsystem and the provisi'ons of 
Specification 3.0.4.b, which a1low entry into an OPERATIONAL CONDITION or other 
spec-ified- _condition in the- Applicabirity with the Limiting ·Condition for Operat-ion 
not met after performance of a risk assessme.nt addressing inoperable systems and 
components, should not be applied in this circumstance. 

If it can be determined that the cause of the inoperable EOG does not exist on 
the remaining operable EDGCs), based on a common-mode evaluation, then the EOG start 
test CSR 4.8.1.1.2.a.4) does not have to be performed. If it cannot otherwise be 
determined that the cause of the initial inoperable EOG does not exist on the 
remaining EDG(s), then satisfactory performance of the start test suffices to prov1de 
assurance of continued operability of the remaining EOG(s). If the cause of the 
initial inoperabflity exists on the remaining operable EDG(s), the EDG(s) shall be 
declared inoperable upon discovery and the appropriate action statement for multiple 
inoperable EDGs shall be entered. In the event the inoperable EOG is restored to 
operable status prior to completing the EOG start test (SR 4.8.1.1.2.a.4) or common
mode failure evaluation as required 1n Specification 3.8.1.1, the plant corrective 
action program shall continue to evaluate the common-mode failure possibility. 
However, this continued evaluation 1s not subje(t to the time constraint imposed by 
the action statement. The provisions contained in the inoperable EOG action 
requirements that avoid unnecessary EOG testing are based on Generic Letter 93·05, 
"Line-Item Technical Specifications Improvement to Reduce Surveillance Requirements 
for Testing During Power Operati o.n," dated September 27, 1993, 
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3/4,B ELECTRICAL POWER SYSTEMS 

A.C. SOURCES, D,C, SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

The time, voltage, and frequency acceptance criteria specified for the EOG 
single largest post-accident load rejection test (SR 4.8.1,1.2.e.2) are derived 
from Regulatory Gui de 1. 9, Rev. 2, December 1979, recommendations. The test is 
acceptable if the EOG speed does not exceed the nominal (synchronous) speed plus 
751 of the difference between nominal speed and the overspee<:I tr"ip setpoint, or 
115% of nomi na 1 , wl:11 chever is 1 ower. Thi.s computes to be 66. 5 Hz for the LGS 
EDGs. The RHR pump motor rep.resents the single largest post-accident load. The 
1.8 seconds specified is equal to 60S of the 3-second load sequence interval 
associated with sequencing the next load following the RHR pumps 1'n response to an 
undervoltage on the electrical bus concurrent with a LOCA. This provides 
assurance that EOG frequency does not exceed predetermtned 1 im1ts a.fld that 
frequency stability is sufficieRt to support proper load sequencing following a 
rejection of the 1argest single load. 

o,c. Sources 

W1th one division with one or two battery chargers inoperable Ce.g., the 
voltage limit of 4.8.2.1.a.2 is not maintained), the ,ACTIONS provide a tiered 
response that focuses on returning th'e battery to the :fully charged state and 
restoring a fully qualified charger to OPERABLE status in a reaso11able time period. 
Action a,.1 requires that the battery terminal voltage be restored to g.reater than 
or equal to the minimum established float voltage w1thin 2 hours. This time 
provides for returning the inoperable cnarger to OPERABLE status or providing an 
alternate means of restoring battery terminal voi.tage to greater than or equal to 
the minimum established float vo1tage. Restoring the battery terminal voltage to 
greater than or equal to the minimum established float voltage provides good 
assurance thatj within 18 hours, the battery will be restore·d to its fully charged 
condition (Action a.2) from any discharge that might have occurred due to the 
charger inoperab1lity. 

A discharged battery having terminal voltage of at least the minimum 
established fl oat voltage i ndica,tes that the battery is on the exponential charging 
current portion (the second part) of its recharge cycle. The time to return a 
battery to its fully charged state under this condition 1s simply a function of the 
amount of the previous discharge and the recharge charact~ristic of the battery. 
Thus the,re is .good assurance of fully recharging the battery within 18 hours, 
avoiding a premature shutdown with its own attendant risk. 

If established battery terminal float voltage cannot be restored to greater 
than or equal to the minimum established float voltage within 2 hours, and the 
charger is not operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of maintaining established. battery 
terminal float voltage does not pro~ide assurance that it can revert to and o~erate 
properly in the current 11mit mode that is necessary during the recovery period 
following a battery discharge event that the DC system 1s d.esigned for. 

LIMERICK - UNIT 1 B 3/4 8-lc ~CR 00 009J7~ ~CR 99 00fi82L 
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3/4.8 ELECTRICAL POWER SYSTEMS 

I A,C, SOURCES. O,C, SOURCES, and ONSITE ewrn DISIR!BUUON SYSTEMS (Continued) 

I 

, 

If the charger is operating in the current limit mode after 2 hours that is an 
indication that the battery is partia1ly discharged and its capacity margins will be 
reduced. The time to return the battery to its fully charged condition in this case is a 
function of the battery charger capacity, the amount of loads on the associated DC 
sys.tern, the amount of the previous discharge, and the recharge characteristic of the 
battery. The charge time can be extensive, and there is not adequate assurance that it 
can be recharged within 18 hours (Action a.2). 

Action a.2 requires that the battery float current be verified for Divisions 1 and 
2 as~ 2 amps, and for Divisions 3 and 4 as,::: 1 amp. This indicates that, if the ba.ttery 
had been discharged as the result of the inoperable battery charger, it has now been 
fully recharged. If at the expiration of the initial 18 hour period the battery float 
current is not within limits this indicates there may be additional battery problems. 

Action a.3 lfm1ts the restoration time for the inoperable battery Charger to 7 
days or in accor,dance with the Risk Informed Completion Time Program. This action is 
applicable if an alternate means of restoring battery terminal voltage to greater than or 
equal to the minimum established float voltage has been used (e.g., balance of plant 
non-£1 ass lE battery charger). The 7 days reflects a reasonable time to effect 
restoration of the qualified.battery charger to OPERABLE status. Alternatively, the 
allowable out-of-service time can be determined in accordance with the Risk Informed 
Completion Time Program. 

With one or more cells in one or more batteries in one division< 2.07 V, the 
battery cell is degraded. Per Action b.1, within 2 hours, verification of the required 
battery charger OPERABILITY is made by monitoring the battery terminal voltage 
(4.8.2.1.a .. 2) and of the overal1 battery state of charge by monitoring the battery float 
charge cu.rrent (4.8.2.1.a.1). This assures that there is still sufficient battery 
capacity to perform the intended function. Therefore, with one or more cells in one or 
more batteries< 2.07 V, continued operation is permitted for a limited period up to 24 
hours. 

Division 1 or 2 with float current> 2 amps, or Division 3 or 4 with float current 
> 1 amp, indicates that a partial discharge of the battery capacity has occurred. This 
may be due to a temporary loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some loss of capacity. Per Action 
b.2, within 2 hours verification of the requ•ired battery charger OPERABILITY is made by 
monitoring the battery termin~l voltage. 

Since Actions b.1 and b.2 only-spec1fy "perform," a failure of 4.8.2.1.a.1 or 
4.8.2.1.a.2 acceptance criteria does not result in this Action not being met. However, 
if one of the Surveillance Requirements is failed the appropriate. Action(s), depending on 
the cause of the failures, is also entered. 

If the Action b.2 condition is due to one or more cells in a low voltage condition 
but still greater than 2,07 V and float voltage 1s found to be satisfactory, this is not 
indication of a s.ubstant1ally discharged battery and 18 hours is a reasonable time prior 
to declaring the battery inoperable. 

With one or more batteries in one division with one or more cells electrolyte 
level above the top of the plates, but below the minimum establi&hed design limits (Le., 
greater thgn minimum level indi.cation mark), the battery still retains sufficient 
capacity to perform the intended function. Per Action b.3, within 31 days the minimum 
estaolished design limits for electrolyte level must be re-established. 

LIMERICK - UNIT 1 B 3/4 8-ld ECR 00 00937, EGR 99 00682, 
Amendment No. -1-M, 

Associated with Amendment 240 
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3/4.8 ELECTRICAL POWER SYSTEMS 

A,C. SOURCES, D,C. SOURCES, and ONSTTE POWER DISTRIBUTION SYSTEMS (Continued} 

With electrolyte level below the top of the plates there is .a potential for dryout 
and plate degradation. Action b.3 addresses this potential (as we11 as provisions in 
Specificatton 6.8.4.h, "Battery Monitoring and Maintenance Program"). Within 8 hours 
level is re.quired to be restored to above the top of the plates. The Action requirement 
to verify that there ts no leakage by visual inspection and the Specification 6.8.4.h 
item to initiate action to equalize and test in accordance with manufacturer's 
recommendation are taken from Annex n of IEEE Standard 450-1995. They are performed 
fo1lowing the restoration of the electrolyte leve1 to above the top of the plates. Based 
on the results •Of the ma.nufacturer' s recommended tes.ting the battery may have to be, 
declared inoperable and the affected cell(s) replaced. 

Per Action b.4, with one or more batteries in one division with pt1ot cell 
temperature less than the minimum established design limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte temperature limits the 
current and power available. Since the battery is sized with margin, while battery 
capacity 'is degraded, sufficient capacity exists to perform, the intended function and the 
affected battery is _not required to be considered i r10perable solely as a result of the 
pil at ce·l 1 temperature not met. 

Per Action b.5, with one or more batteries in more than one division with batte-ry 
parameters not within limfts there is not sufficient assurance that battery capacity has 
not been affected to the degree that the batteries can stn l perform their required 
functionj given that multiple divisions are involved. With multiple divisions involved, 
this potential could result in a total loss of functi.on on multiple systems that rely 
upon the batteries. The longer restoration times specified for battery parameters -0n one 
division not Within limits are therefore not approp~iate, and the parameters must be 
restored to within limits on all but one division within 2 hours. 

When any battery parameter 1s outside the allowances of Actions b.1, b.2, b.3, 
b.4, or b.5. sufficient capacity to supply the maximum expected load requirement is not 
ensured and a 2 hour restoration tim~ is appropriate. Additionally, discovering one or 
more batteries in one division with one or more battery cells float voltage less than 
2. 07 V and fl oat current greater than limits indicates that the battery capacity may not 
be sufficient to perform the intended functions. The battery must therefore be restored 
with1n 2 hours. 

The OPERABILITY of the mintmum specified A.C. and D.C. power sources and 
associated distribution systems during shutdown and refueling ensures that Cl) the 
f~cility can be maintained 1n the shutdown or refueling condition for extended time 
periods and (2) sufficient instrumentation and control capability is available for 
monitoring and maintain1ng the unit status. 

The surve111 ance requirements for demonstrating the OPERABILITY of the di,esel 
generators are in accordance with the recommendations of Regulatol".Y Gt:Jide 1.9, 
"SelecUon of Diesel Generator Set Capacity for Standby Power Supplies," March 10, 
1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby Diesel Generators," 
Revision 1, October 1979 and Regulatory Guide 1.Hl8, 

LIMERICK - UNIT 1 B 3/4 8-le (CR 00 009&7, ~CR 99 00§82, 
Amendment No. -1-§4 
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ELECTRICAL POWER SYSTEMS 
BASES 

A,C. SOURCES, D.C, SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

"Periodic Te.sting of Diesel Generator Units Used as Onsite Electric Power 
Systems at Nuclear Power Plants," Revision 1, August 1977 except for 
para.graphs C.2.a(3), C.2~c(l), C.2.c(2), C.2,d(3) and C.2.d(4~, and the pedodic 
testing wi 11 be performed in accordance with the Survei 11 ance Frequency Control Program. 
The exceptions ta Regulatory Guide 1.108 allow for gradual loading of diesel generators 
during testing and decreased surveillance. test frequencies (in response to Generic Letter 
84-15). The single largest post-accident load on each diesel generator is the RHR pump. 

The Surveillance Requirement for removal of accumulated water from the fuel oil 
storage tanks is for preventive maintenance. The presence of water does not 
necessarily represent failure of the Surveillance Requirement, provided the 
accumulated water is removed during performance of the Surveillance. 
Accumulated water in the fuel oil storage tanks constitutes a collection of water 
at a level that can be consistently and reliably measured. The mini.mum level at 
which accumulated water can be consistently and reliably measured in the fuel 
oil storage tank sump is 0.25 inches. Microbiological fouling is a major cause of 
fuel oil degradation. There are numerous bacteda that can grow in fuel oil and 
cause fouling, but all must have a water environment in order to survive. 
Removal of accumulated water from the fuel storage tanks once every (31) days 
eliminates the necessary environment for bacteri.al survival. This is the most 
effective means of controlling microbiological fouling. In addition, it eliminates 
the potential for water entrainment in the fuel oil during DG operation. Water may 
corne from any of severar sources, including condensation, ground wate.r, rain 
water, contaminated fuel oil, and from breakdown of the fuel oil by bacteria. 
Frequent checking for and removal of accumulated water minimizes fouling and 
provides data regarding. the watertight integrity of the fue.l oil system. The 
Survei Hance - Frequencies a re es tab l i s_hed by Reg Lil atory ~ui de 1.137. -

The surveillance requirements for demonstrating the OPERABILITY of the 
units batteries are in accordance with the recorrmendations of IEEE Standard 450-
1995, "IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications.R 

Verifying battery float current while on float charge (4.8.2.1.a .. l) is used to 
determine the state of charge of the battery. Float charge is the condition in 
which the charger is supplying the continuous charge required to overcome the 
internal losses of a battery and maintain the battery in a charged state. The float 
current requirements are based on the fl oat current , ndi cati ve of a charged battery. 

Use of float current to determine the state of charge of the battery is consistent 
with IEEE Standard 450-1995. 

This Surveillance Requirement (4.8.2.1.a.1) states the float current 
requirement is not required to be met when battery terminal voltage is less than the 
minimum established float voltage of 4.8.2.1.a.2. When this float voltage js not 
maintained, the Actions of 3.8.2.1 Action a., provides the necessary and appropriate 
verifications of the battery condition. Furthermore, the float current li~its are 
established based on the float voltage range and is not directly applicable when 
this vo1tage is not maintained, 

LIMERICK - UNIT 1 B 3/4 8-2 Amendment No. 4-Q, +J., m, -UJ, :J..e.4,186 
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ELECTRICAL POWER SYSTEMS 

BASES 

A.C, SOURCES. D.C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Verifying, per 4.8.2.1.a.2, battery terminal voltage while on float charge for 
ihe batteries helps to ensure the effectiveness of the battery chargers, which 
support the ability of the batteries to perform their intended function. Float 
charge is the condition in which the charger is supplying the continuous charge 
required to overcome the internal losses of a battery and maintain the battery in a 
fully charged state while supplying the continuous steady state loads of the 
associated DC subsystem. Ot1 fl oat charge, battery c,eTl s ,wi 11 receive, ade,quate 
current to optimally charge the battery. The voltage requirements are based on the 
minimum float voltage established by the battery manufacturer (2.20 Vpc, average, or 
132 Vat the battery terminals). This voltage maintains the battery plates in a 
condition that supports maintaining the grid life, (expected to be approximately 20 
years). -

Surveillance Requirements 4.8.2.1.,b.l and 4.8.2.1.c require verification that 
the cell float voltages wre equal to or greater than 2.07 V. 

The limit specified in 4.8.2.1.b,2 for electrolyte level ensures that the 
plates suffer no physical damage and maintains adequate electron transfer 
capability. 

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature 
is greater than 9r equal to the minimum established design limit (i.e., 60 degrees 
Fahrenheit). Pilot cell electrolyte temperature is maintained above this 
temperature to assure the battery can provide the required current and voltage to 
meet the design requirements. Temperatures lower than assumed i~ battery sJzing 
calculations·act to inhibit or reduce battery capacity. --

Surveillance Requirement 4.8.2.1,d.1 verifies the design capacity of the 
battery chargers. Accardi ng to Regulatory Gui de 1.32, the battery charger supply is 
recommended to be based on the largest combined demands of the various steady state 
loads and the, charging capacity to restore the battery from the design minimum 
charge state to the ful1y charged state, irrespective of the statu,s of the unit 
during these demand occurrences: The minimum required amperes and duration ensures 
that these requirements can be satisfied. 

Surveillance Requirement 4.8.2.1.d.1 requires that each battery charger be 
capable of supplying the amps listed for the specified charger a.t the minimum 
established float voltage for 4 hours. The ampere requirements are based on the 
output rating of the chargers. The voltage requirements are based on the charger 
voltage level after a response to a lass of AC power. This time period is -
sufficient for the charger temperature to have stabilized and to have been 
maintained for at least 2 hours. 

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's 
capability, as found, to satisfy .the design requirements (battery duty cycle) of the 
DC e1ectrical power system. The discharge rate and test length corresponds to the 
design duty cycle requirements as specified in the UFSAR. 

LIMERICK - UNIT 1 B 3/4 8-2a Amendment No. m, U4J86 
ECR 97 01067 
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_BA_sE_S -----------=-==-,-------=--=---=@ 
A.C, SOURCES, D,C. SOURCES, And ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

A battery performance discharge test (4.8.2.1.e and f) is a test of constant 
current capacity of a battery, normally done in the as found condition, after having 
been in serv1.ce, to detect any change 1n the capacity determined by the acceptance 
test. The test is intended to determ1ne overall battery degradation due to age a11d 
usage. Degradation (as used in 4.8.2.1.f) is indicated when the battery capacity 
drops more than 1oi from its capacity on the previous performance test, or is below 
90% of the manufacturer's rating. 

Ei the'r the battery performance discharge test or the mod1 fi ed performance 
discharge test is acceptable for satisfying 4.8.2~La and 4.8.2.l~f; however, only 
the modi fi.ed performance discharge test may be used to satisfy the battery service 
test requirements of 4.8.2.1.d.2. · 
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ELECTRICAL POWER SYSTEMS 

3/4.8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICE$ 

. The RPS Electric Power Mon1tor1ng System 1s provided to 1·solate the RPS bus 
from the RPS/UPS inverter or an alternate power supply in the event of 
overvoltage, undervoltage, or underfrequency. This system protects the loads 
connected to the RPS bus from unacceptable voltage and frequency conditior:is. The 
essential equipment powered from the RPS buses includes the RPS logic, scram 
solenoids, and valve isolation logic. 

The Allowable Values are derived from equipment design limits, corrected for 
calibration and instrument errors. The trip setpoints ~re then determined~ 
accounting for the remaining instrument errors (e:.g., drift). The trip setpo1nts 
deriveq 1n this manner p.rovide adequate protectfon and include allowances for 
inst rumentat 1 on unce,rta 1 nt i es, ca 11 oration to 1 erances, and instrument drift. 

The Alfowable Values for the instrument settings are based on the RPS 
providing power within the design ratings or the associated RPS components (e~g,, 
RPS 1ogic, scram solenoids).· The most 11mit1ng voltage requirement and assocMted 
11 ne 1 asses determ1'ne• the settings of the el e.ctric power mon1 tori ng instrument 
channels. 

LIMERICK - UNIT 1 B 3/4 8~3 Amendment No. U, 9-6, ,B..a-se-& 
LtP 11/18/98,, .l-J4 

Associated with Amendment No. 209 
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3/4.9 REFUELING OPERATIONS 

. 
3/4.9.1 REACTOR MOOE SWITCH 

Locking the OPERABLE Nactor IIOda switch in the· Shutdown or Refue1 position, 
as specified, ensures that tbe restrictions on ~ntJ"ol rod withdrawal and refueling 
platform movement during the refueling operations are prope~ly activated. These 
conditions reinforce the refueling procedures and reduce the p~ility of 
inadvertent criticality, damage to reactor internals or fuel uslllblies, and 
exposure- of p~rsonnel to excessive radioactivity. 

3/4.9.2 INSTRUMENTATION 

The OPERABILITY- of-- at least two IOUT'CI range 110nitors ensUNs that redundant 
monitoring capability is available to datact changes in the reactivity cond1tion 
of the co.re. The ■ini11L111 count rate is not requil'ed when sixtetn ~ fewer fuel 
usemblies are in the cote. During I typi.cal care reloading, two, three or four 
irradiated fuel assemblies will be loaded .. 1dj'acent ta each SfiM to pf'oduce gnater 
ttaan the 11:ln:imum requim count rate. load1.ng 1aqu1ncu an selected to provide 
for a continuous multiplying aed1ua to be established between tne required oper
able SR!-ls and the location of the core alteration. This enhances the ability 
of the SRMs to respond to the loading of uch fuel usably. l>uring I r:ore un
loading, the last fuel to be l"ellOVed 1s that fuel adjacent to the SRMs. 

3/4.9.3 CONTROL ROD POSmON 

The requirement that all control rads be inserted during other CORE 
ALTERATIONS ensures that fuel will not be loaded into a ce11 without a control 
rod. 

3/4.9.4 DECAY TIME 

The mini- requirement far reactor subcriticality pMor to fuel -,vement 
ensures that sufficient ti.-e hu elapsed ta allow the rldh,acthe decey of the 
shart lived fission products. This decay ti• is consistent with the usmp· 
ticns used in the accident analyses. · 

.3/4. 9. 5 COfMJNICATIOHS 

The requirement for comunications capability ensures that refueling station 
personnel can be prallptly infcrnd of significant changu fn the facility status 
or core reactivity cand1t1on during movaent of fuel within ~ reactor pressun 
vessel. 

M111!17 
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REFUELING OPERATIONS 

BASES { Contrnuect) 

3/4.9.6 8EFUELING PLATFORM 

The OPERABILITY requirements ensure that (1) the refueling platform will 
be used for handling control rods and fue.l assemblies within the reactor pressure 
vessel, (2) each hoist has sufficient load capacity for handling fuel assemblies 
and control _rods, (3) the core internals and pressure vessel are protected from 
excessive lifting force in the event they are i~advertently engaged during 
lifting operations, and (4) inadvertent criticality will not occur due to fuel 
being 1oaded into a unrodded cell. 

Inadvertent critica1ity is prevented by the refueling interlocks that block 
unacceptable operation~ (e.g., loading fuel into a cell with a control rod withdrawn 
or withdrawal of a rod from the core while the grapple is over the core and loaded 
with fuel). The hoist loaded values identified in Sections 4.9.6.lb and 4.9.6.lc 
support the refueling interlock logic by ensuring that the hoist fuel loaded switches 
function with a load lighter than the weight of a single fuel assembly in water. 
Load va1 ues represent fuel (load) on the grapple. The values of 485 +/- 50 pounds 
and 550 + 0, -115 pounds are both less than the weight of a single fuel assembly in 
water attached to the grapple. These 1 oad values ensure that as soon as a ftiel 
ass~mbly i.s grappled and lifted, the-refueling 'interlocks (control rod block and 
bridge motion interlock) are enforced as required. The hoist load weighing system is 
compensated for mast weight to ensure that lifting of components other than fuel 
assemblies (e.g., b•lade guides) do not cause inadvertent control rod blocks or bridge 
motion stops. 

3/4 .. 9. 7 CRANE TRAVEL - SPENT FUEL STORAGE POQL 

The restriction on movement of l cads in excess of the nominal weight of a 
fuel assembly and associated lifting device over other fuel assemblies in the 
s.torage pool .ensure.s that in the event this l0a_d is dropped 1) the activity 
release will be limited to that contained in a single fuel assembly, and 2) any 
possible distortion of fuel in the storage racks will not result tn a cr1tital 
array. This assumption is consistent with the activity release assumed in the 
safety analyses. 

3/4.9.8 and 3/4.9.9 WATER LEVEL - REACTOR VESSEL and WATER LEVEL~ SPENT FUEL 
STORAGE PQOL 

The restr-tctions on mtnimum water level ensure that sufficient water depth 
is available t.o remove 99% of the c1ssumed 10% iodine gap activity released 
from the rupture of an irradiated fuel assembly. This minimum water depth is 
consistent with the assumptions of the acd dent analysis. 

3/4.9,10 CONTROL ROD REMOVAL 

Thes~ specifications ensure that maintenance or repair of control rods or 
control rod drives wi 11 be perforIT1€d under conditions that 1 i rnit the probability 
of inadvertent criticality. The requirements for simultaneous removal of more 
than one control rod are more stringent since the SHUTDOWN MARGIN specification 
provides for the core to remain subcritical with only one control rod fully 
withdrawn. 

LIMERICK - UNIT 1 B 3/4 9-2 Amendment No. ECR 06-00389 
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REFUELING OPERATIONS 

BASES ccantinµedl 

3/4.9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 

Irradiated fuel in the shutdown reactor core generates heat during the decay of 
fission products and increases the temperature of the reactor coolant. This decay heat 
mu~t be removed by the RHR system to maintain adequate reactor coolant temperature. 

RHR shutdown cooling is comprised of four (4) subsystems which make two (2) 
loops. Each loop consists of two (2) motor driven pumps, a heat exchanger 1 and 
associated piping and valves. Both loops have a common suction from the same 
recirculation loop. Two (2) redundant, manually controlled shutdown cooling subsystems 
of the RHR system provide decay heat removal. Each pump discharges the reactor 
coolant, after circulation through the respective heat exdanger, to the reactor via 
the associated recirculation loop. The RHR heat e~changers transfer heat to the RHR 
Service Water System. 

An OPERABLE RHR ~hutdown cooling subsystem consists of one (1) OPERABLE RHR pump, 
one Cl) heat exchanger, and the associated piping and valves. The requirement for 
having one Cl) RHR shtltdown cooling subsystem OPERABLE. ensures that 1) suffiei ent 
cooling capacity is available to remove decay heat and maintain the water in the 
reactor pressure vessel below 140°F, and 2) sufficient coolant circulation would be 
available through the reactor core to assure accurate temperature indication. 
Management of gas voids is important to RHR Shutdown Cooling Subsystem OPERABILITY. 

The requirement to have two (2) RHR shutdown cooling subsystems, OPERABLE when 
there is 1 ess than 22 feet of water above the reactor vessel flange ensures that a 
single failure of the operating loop will not result in a complete loss of residual 
heat removal capability. With the reactor vessel head removed anrj 22 feet 
of water above the reactor vessel flange, a large heat sink is available for 
core cooling'. Thus, in the event of a failure of the operating RHR subsystem, adequate 
time is provided to initiate alternate methods capable of decay he-at removal or 
emergency procedures to cool the core. 

Ta meet the LCO of the two ( 2) s,tJbsysterns OPERABLE when there is 1 ess than 22 
fe,et of water above the reactor vessel flange, both pumps in one ( U 1 oop or one ( 1) 
pump in each of the two (2) loops must be OPERABLE. The two (2) subsystems have a 
common suction source and are allowed to have a common heat exchanger and common 
distharge piping. Additionally, each shutdown cooling subsystem can provide the 
required decay heat removal capability; however, ensuring operability of the other 
shutdow~ cooling subsystem provides redundancy. 

The required cooling capacity of an a1ternate method of decay neat removal should 
be ensured by verifying its capability to maintain or reduce reactor coolant 
temperature either by calculation (which incl,udes a review of component and system 
availability to verify that an alternate decay heat removal method is available) or by 
demonstration. Decay heat removal capabi,lity by ambient losses can be Gonsidered in 
evaluating alternate decay heat removal capability. 

LIMERICK - UNIT 1 B 3/4 9-2a Amendment No . .g.g., 4+, -l-1--9-, 
ECR 01 00386, ECR 06 00389, 

Associated with Amendment 216 
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REFUELING OPERATIONS •• 
3/4,9,11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued) 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Prevent1ng and managing gas intrusion and 
accumulation js necessary for prope~ operation of the RHR shutdown cooling subsystems 
and may al'so prevent water hammer, pump cavitation, and pumping of non-condensible gas 
into the reactor vessel. This suryejllance verifies that the RHR Shutdown Cooling 
System piping is sufflciently fi1led with water prior to placing the system in 
operation when in OPCON 5. The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
that is aligned for service using system o~erating procedures that ensure the RHR 
shutdown cooling suction and discharge flow paths are s.ufficiently filled with water. 
An RHR Shutdown Cooling sub-~ystem that is already in operation at the time of entry 
into the APPLICABILITY is OPERABLE. For an idle RHR Shutdown Cooling subsystem, the 
surveillance is met through the performance of the operating procedures that plai::e the 
RHR Shutdown Cooling subsystem in service. 

With the required decay heat removal subsystem(s) inoperable and the required 
alternate method(s) of decay heat removal not available in accordance with Action "a", • 
additional actions are required to minimize any potential fission product release to • 
the environment. This includes ensuring Refueling Floor Secondary Containment is 
OPERABLE; one Cl) Standby Gas Treatment subsystem is OPERABLE; and Secondary 
Containment isolation capability (i.e.,, or;ie (1) Sec;,ondary Containment isolation valve 
and associated i.nstrumentation are OPERABLE or otber acceptabl.e administrative controls 
to assure isolation capability) in each associated penetration not isolated that is 
assumed to be isolated to mitigate radioactive releases. This may be performed as an 
administrative check, by examining logs or other information to determine whether the 
comppnents are out of service for maintenance or other reasons. lt ts not necessary 
to perform the Surveillances needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is ill'operable, then it must be restored to OPERABLE 
status. In this case, the surveillance may need to be performed to restore the 
component to OPERABLE status. Actions must continue until al 1 .required components are 
OPERABLE. 

If no RHR subsystem is in operation, an alternate metbod of coolant circulation is 
required to be established within one Cl} hour. The Completion Time is modified such 
that one (1) hour is applicable separately for each occurrence involving a loss of 
coolant circulation. 

LIMERICK - UNiT 1 B 3/4 9-3 •• Amendment No. -±-1--9-, · 
EGR 06 00389, 
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3/4.10 SPECIAL TEST EXCEPTIONS 

3.4.10.1 PRIMARY CONTAINMENT INTEGRITY 

The requi remel1t for PRIMARY CONTAINMENT INTEGRITY is not applicable during 
the period when open vessel tests are being performed during the low power 
PHYSICS TESTS. 

3 /4 • 10 • 2 ROD WORTH MJ N IM I Z ER 

In order to perform the tests required in the technical specifications 

,we 

it is necess'ary to bypa.ss the sequence restraints on control rod movement. The 
additional surveillance requirements ensure that the specifications on heat 
generation rates and shutdown margin requirements are not exceeded during the 
period when these tests are being performed and that individual rod worths do 
hot exceed the values assumed fn the safety analysis. 

3/4.10.3 SHUTDOWN MARGIN DEMONSTRATIONS 

Performance of shutdown margin demonstrations with the vessel head removed 
requires additional restrictions in order to ensure t~at criticalfty does not 
occur. These additional restrictions are spectfied in this LCO. 

'3/4.10.4 RECIRCULATION LOOPS 

This special test exception permits reactor criticality under no flow 
conditions and ts req,ui red to perform certain startup and PHYSICS TESTS while 
at low THERMAL POWER levels. 

3/4.10.5 OXYGEN CONCENTRATION 

Relief from the oxygen concentration specifications. is necessary in order 
to provide access to the primary containment during the initial startup and 
testing phase of operation. Without this access the startup and test program 
could be restricted and delayed. 

3/4.10,6 TRAINING STARTUPS 

This special test exception permits training startups to be performed with 
the reactor vessel depressuri zed at 1 ow THERMAL POWER and temperature whi 1 e 
controlling RCS temperature with one RHR subsystem aligned in the shutdown 
cooling mode in order to 'minimize contaminated water dischcJrge to the 
radioactive waste disposal system. 

3/4.10.7 RESERVED - CURRENTlY NOT USED 
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3/4.10 SPECIAL TEST EXCEPTIONS 

.3/4.lO~B INSERVICE LEAK AND HYDROSTATIC TESTING 

This special test exception permits certain reactor coolant pressure tests to be 
performed in OPERATIONAL CONDITION 4 when th'e metal 1 urgi cal characteristics of '!;he 
reactor pressure vessel (RPV) or plant temperature control capabilities dnring these 
tests require the pressure testing at temperatures greater than 20010 F (normally 
corresponding to OPERATIONAL CONDITION 3). The additionally imposed OPERATIONAL 
CONDITION 3 requirements for SECONDARY CONTAINMENT LNTEGRITY provide conser1;1ati srn in 
response to an operational ev€nt. 

Invoking the req~rement for Refueling Area Secondary Containment Integri~y along 
with the requirement for Reactor Enclosure Secondary Containment Integrity applies 
the requi:rements for Reactor Enclosure Secondary Containment Integrity to an 
extended area encompassing Zones 1 and 3, Core alterations and f~el handling are 
prohibited 1n this secondary containment configuration. Drawdown and 1nleakage testing 
performed for the combined zone system alignment shall be considered adequate to 
demonstrate integrity of the combined zones. 

Inservi ce hydrostatic testing cH7d 1 nservi ce leak pressure tests required by Section 
XI of the American Society of Mecha.ni cal Engineers (ASME) Boil er and Pressure Vessel 
Cod'e are performed priOJ' to the reactor going critical after a refueling outage. The 
minimum temperatures Cat the required pressures) allowed for these tests are 
determined from the RPV pressure and temperature (P/T) limits required by LCO 3.4.6, 
Reactor Coolant System Pressure/Temperature Limits. These limits are conservatively 
based on the fracture toughness of the reactor vesse1, taking into account 
anticipated vessel neutron fluence. With increase.ct reactor fluence over time, the 

"minimum allowable vessel temperature increases at a given pressure. 
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RADIOACTIVE EFFLUENTS 

3/4 . .11,1,3 (Deleted) .- INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.11.1,4 LIQUID HOLDUP TANKS 

The tanks listed in this specification include all those outdoor radwaste 
tanks that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and surrounding area 
drains connected to the liquid radwaste treatment system. 

Restricting the quantity of radioactive material contained in the specified 
tanks provides assurance that in the event of an uncontrolled release of the 
tanks' contents, the resulting concentrations would be less than 10 ttmes the 

- limits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potable 
water supply and the nearest surfate water supply in an UNRESTRICTED AREA. 

3/4.11.2,1 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 
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RADIOACTIVE EFFLUENTS 

3/4,11,2.5 (Deleted) - INFORMATION FROM TH'IS SECTION RELOCATED TO THE TRM. 
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RADIOACTIVE EFFLlJENl] 

1 
_BAS_Es ________________________ .__ _____ _ 

3/4.11.2 .• 6 MAIN CONDENSER 

Restricting the gross radioactivity rate of noble gases from the main condenser 
provides reasonable assurance that the total body exposure to. an individual at the 
exclus10n area boundary w111 not exceed a small fraction of the l 1m1ts of 10 CfR Part 
100 1.n the event this effluent 1s inadvertently discharged directly to the 
environment without treatment. This specification implements the requirements of 
General Design Criterta 60 and 64 of Appendix A to 10 CFR Part 50. 

3/4 11.2.7 1 3/4 11.3, and 3/4 11.4 (Deleted) - INFORMATION FROM THESE SECTIONS 
'RELOCATED TO THE ODCM OR PCP. 

I 

LIMERICK - UNIT' 1 B 3/4 11-5 Amendment No .48 
JAM O 2 1991 



- WM'.Mtt!i l:l!ll1ll!I: &J nswseu MiMNi-tMH s; AM+ +&a;w 

•• 

P}'>[;E INTENI'ICNALLY LEFT BIANK 

•• 

•• 



• 
• 3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING 

BASES 

Section 3/4.12. (Deleted) 

......... 

THE INFORMATION FROM THIS SECTION HAS BEEN 
RELOCATED TO THE ODCM. BASES PAGE B 3/4 12-2 
HAS BEEN INTENTIONALLY OMITTED. 
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Recirculation Loops Operating 

B 3.4.1 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 Recirculation Loops Operating 

BASES 

BACKGROUND The Reactor Coolant Recirculation System is designed to 
provide a forced coolant flow through the core to remove 
heat from the fuel. The forced coolant flow removes more 
heat from the fuel than would be possible with just natural 
circulation. The forced flow, therefore, allows operation 
at significantly higher power than would otherwise be 
possible. The recirculation system also controls reactivity 
over a wide span of reactor power by varying the 
recirculation flow rate to control the void content of the 
moderator. The Reactor Coolant Recirculation System 
consists of two recirculation pump loops external to the 
reactor vessel. These loops provide the piping path for the 
driving flow of water to the reactor vessel jet pumps. Each 
external loop contains one variable speed motor driven 
recirculation pump, an Adjustable Speed Drive (ASD) to 
control pump speed and associated piping, jet pumps, valves, 
and instrumentation. The recirculation loops are part of 
the reactor coolant pressure boundary and are located inside 
the drywell structure. The jet pumps are reactor vessel 

• 
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The recirculated coolant consists of saturated water from 
the stea~ separators and dryers that has been subcooled by 
incoming feedwater. This water passes down the annulus 
between the reactor vessel wall and the core shroud. A 
portion of the cool ant flows from the vessel, through the 
two external recirculation loops, and becomes the driving 
flow for the jet pumps. Each of the two external 
recirculation loops discharges high pressure flow into an 
external manifold, from which individual recirculation inlet 
lines are routed to the jet pump risers within the reactor 
vessel. The remaining portion of the coolant mixture in the 
annulus becomes the suction flow.for the jet pumps. This 
flow enters the jet pump at suctton inlets and is 
accelerated by the driving flow. The drive flow and suction 
flow are mixed in the jet pump throat section. The total 
flow then passes through the jet pump diffuser section into 
the area below the core (lower plenum), gaining sufficient 
head in the process to drive the required fl ow upward 
through the core. The subcooled water enters the bottom of 
the fuel channels and contacts the fuel cladding, where heat 
is transferred to the coolant. As it rises, the coolant 

B 3.4-1 Revision No. 118 
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• BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY ANALYSES 

Recirculation Loops Operating 
B 3.4.1 

begins to boil, creating steam voids within the fuel channel 
that continue until the coolant exits the core. Because of 
reduced moderation, the steam voiding introduces negative 
reactivity that must be compensated for to _maintain or to 
increase reactor power. The recirculation flow control 
allows operators to increase recirculation flow and sweep 
some of the voids from the fuel channel, overcoming the 
negative reactivity V•oid effect. Thus, the reason for 
having variable recirculation flow is to compensate for 
reactivity effects of boiling over a wide range of power 
generation Ci .e., 65 to 100% of RTP) without having to move 
control rods and disturb desirable flux patterns. 

Each recirculation loop is manually started from the control 
room. The ASD provides regulation of individual 
recirculation loop drive flows. The flow-in each loop is 
manually controlled. 

The operation of the Reactor Coolant Recirculation System is 
an initial condition assumed in the design basis loss of 
coolant accident (LOCA) (Ref. 1). During a LOCA caused by a 
recirculation loop pipe break, the intact loop is assumed to 
provide coolant flow during the first few seconds of the 

• 
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the reci rcul ati on pump in the broken loop cea.ses to pump 
reactor coolant to the vessel almost immediately. The pump 
in the intact loop coasts down relatively slowly. This pump 
coastdown governs the core flow response for the next 
several seconds until the jet pump suction is uncovered. 
The analyses assume that both loops are op~rating at the 
same flow prior to the accident. However, the LOCA analysis 
was reviewed for the case with a flow mismatch between the 
two loops, with the pipe break assumed to be in the loop 
with the higher flow. While the flow coastdown and core 
response are potentially more severe in this assumed case 
(since the intact loop starts at a lower flow rate and the 
core response is the same as if both loops were operating at 
a lower flow rate), a small mismatch has been determined to 
be acceptable based on engineering judgment. The 
recirculation system is also assumed to have sufficient flow 
coastdown characteristics to maintain fuel thermal margins 
during abnormal operational transients, which are analyzed 
in Chapter 14 of the UFSAR. 

B 3.4-2' Revision No. 118 
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• BASES 

APPLICABLE 
SAFETY ANALYSES 

( c'ont i nued) 

Recirculation Loops Operating 
B 3.4.1 

Plant specific LOCA and average power range monitor/rod 
block monitor Technical Specification/maximum extended load 
line limit analyses have been performed assuming only one 
operating recirculation loop. These analyses demonstrate 
that, in the event of a LOCA caused by a pipe break in the 
operating recirculation loop, the Emergency Core Cooling 
System response will provide adequate core cooling (Refs. 2, 
3, 4, 7, and 8). The Maximum Extended.Load Line Limit 
Analysis Plus (MELLLA+) operating domain has not been 
anulyzed for single recirculation loop operation. 
Therefore, single loop operation is prohibited in the 
MELLLA+ operating domain (Ref. 9). 

The transient analyses of Chapter 14 of the UFSAR have also 
been performed for single recirculation loop operation 
(Ref. 5) and demonstrate sufficient flow coastdown 
characteristics to maintain fuel thermal margins during the 
abnormal operational transients analyzed provided the MCPR 
requirements are modified. During single recirculation loop 
operation, modification to th~ Reactor Protection System 
(RPS) average power range monitor (APRM) instrument 
setpoints is also required to-account for the different 

• 

relationships between recirculation drive flow and reactor • 
core flow. The MCPR limits and APLHGR limits (power-

--------------= efl e e Rt-A-P-L-H G R-mu--=l--t-4--j3+i-e-r-s,-MA-P-F-ACP, a..A d--f---+-0w-=-d e.p e.n dent ____ _ 
APLHGR multipliers, MAPFACf) for single loop operation are 
specified in the COLR. The APRM Simulated Thermal Power-
High Allowable Value is in LCD 3.3.1.1, "Reactor Protection 
System (RPS) Instrumentation," 

• 
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BASES 

APPLICABLE 
SAFETY ANALYSES 
(co.ntinued) 

LCO 

Recirculation Loops Operating 
B 3.4.1 

Recirculation loops operating satisfies Criterion 2 of the 
NRC Policy Statement. 

Two recirculation loops are normally required to be· in 
operation with their flows matched within the limits 
specified in SR 3.4.1.1 to ensure that during a LOCA caused 
by a break of the piping of one recirculation loop the 
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• BASES 

LCO 
(continued) 

Recirculation Loops Operating 
B 3.4.1 

assumptions of the LOCA analysis are satisfied. 
Alternatively, with only one recirculation loop in 
operation, modifications to the required APLHGR limits 
(power- and flow-dependent APLHGR multipliers, MAPFACP and 
MAPFACf, respectively of LCO 3.2.1, "AVERAGE PLANAR LINEAR 
HEAT GENERATION RATE (APLHGR)"), MCPR limits (LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)") and APRM Simulated 
Thermal Power-High Allowable Value (LCO 3.3.1.1) must be 
applied to allow continued operation consistent with the 
assumptions of Reference 5. Single loop operation is 
prohibited in the MELLLA+ operating domain per Reference 9. 

The LCO is modified by a Note which allows up to 12 hours 
before having to put in effect the required modifications to 
required limits after a change in the reactor operating 
conditions from two recirculation loops operating to single 
recirculation loop operation. If the required limits are 
not in compliance with the applicable requirements at the 
end of this period, the associated equipment must be 
declared inoperable or the limits "not satisfied," and the 
ACTIONS required by nonconformance with the applicable 
specifications implemented. This time is provided due to 
the need to stabilize operation with one recirculation loop, 
including the procedural steps necessary to limit flow in 

• 
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t o fully implement and confirm the required limit 

APPLICABILITY 

PBAPS UN IT 3 

modifications. 

I 

In MODES 1 and 2, requirements for operation of the Reactor 
Coolant Recirculation System are necessary since there is 
considerable energy in the reactor core and the limiting 
design basis transients and accidents are assumed to occur. 

In MODES 3, 4, and 5, the consequences of an accident- a re 
reduced and the coastdown characteristics of the 
recirculation loops are not important. 

(continued) 
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Recirculation Loops Operating 
B 3 .4.1 

THIS PAGE LEFT BLANK INTENTIONALLY 

(The contents of this page have been deleted) 
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• BASES (continued) 

ACTIONS Ll 

Recirculation Loops Operating 
B 3.4.1 

With the requirements of the LCO not met, the recirculation 
loops must be restored to operation with matched flows 
within 24 hours. A recirculation loop is considered not in 
operation when the pump in that loop is idle or when the 
mismatch between total jet pump flows of the two loops is 
greater than required limits. The loop with the lower flow 
must be considered not in operation. Should a LOCA occur 
with one recirculation loop not in operation, the core flow 
coastdown and resultant core response may ~ot be bounded by 
the LOCA analyses. Therefore, only a limited time is 
allowed to restore the inope~abJe loop to operating status. 

Alternatively, if the single loop requirements of the LCO 
are applied to operating limits and RPS setpoints, operation 
with only one recirculation loop would satisfy the 
requirements of the LCO and the initial conditions of the 
accident sequence. Note that s1ngle loop operation is 
prohibited in the MELLLA+ operating domain per Reference 9. 

• 

• The 24 hour Completion Time is based on the low probability 
of an accident occurring during this time period, on a 
reasonable time to complete the. Required Action, and on 

____________ ___,:..f---e.q-U~Ol'.l-1-t.O+i.!l-Q-----ey-Op~S-a..iloW--l+l-g---o-b+..up-lr-------
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C ha nges in core flow conditions to be quickly detected. 

This Required Action does not require tripping the 
recirculation pump in the lowest flow loop when the mismatch 
between total jet pump flows of the two loops is greater 
than the required limits. However, in cases .where large 
flow mismatches occur, low flow or reverse flow can occur in 
the low flow loop jet pumps, causing vibration of the jet 
pumps. If zero or reverse flow is detected, the condition 
should be alleviated by changing pump speeds to re-establish 
forward flow or by tripping the pump. 

conti 
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Recirculation Loops Operating 
B 3.4.1 

ACTIONS Ll 
(continued) 

The MELLLA+ operating domain is not analyzed for single 
recirculation loop operation. Therefore, single loop 
operation is prohibited in the MELLLA+ operating domain 
(Ref. 9). Action shall be taken to immediately exit the 
M-ELLLA+ domain in order to return to operation at an 
analyzed condition. However. it is expected that plant 
design limitations will preclude operation in the MELLLA+ 
domain with a single recirculation loop. 

Ll 

With no recirculation loops in operation or the Required 
Action and associated Completion Time of Condition A or B 
not met, the plant must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the plant must 
be brought to MODE 3 within 12 hours. In this condition, 
the recirculation loops are not ~equired to be operating 
because of the reduced severity of DBAs and minimal 
dependence on the recirculation loop coastdown 
characteristics. The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 

_______________ f'-'r_._a.wm-1-1.f_...11'-'-J-LJ -P a..,_,w,...e__.r___._c ..... aLLin_._.d---'--'"it i .on_s__j n an a rd er l y rn an n er and wit b a 11 t 
challenging plant systems. -

(continued) 
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BASES (cohtinued) 

SURVEILLANCE 
REQUIREMENTS 

SR 3.4,1.1 

Recirculation Loops Operating 
B 3.4.1 

This SR ensures the recirculation loops are within the 
allowable limits for mismatch. flt low core flow (i.e., 
< 71.75 X 106 lbm/hr), the MCPR requirements provide larger 
margins to the fuel cladding integrity Safety Limit such 
that the potential adverse effect of early boiling 
transition during a LOCA is reduced. A larger flow mismatch 
can therefore be allowed when core flow is< 71.75 X 
106 lbm/hr. The recirculation loop jet pump flow, as used 
in this Surveillance, is the summation of the flows from all 
of the jet pumps associated with a single recirculation 
loop. 

The mismatch is measured in terms of core flow. (Rated core 
flow is 102.5 X 106 lbm/hr. The first limit is based on 
mismatch$ 10% of rated core flow when operating at< 70% of 
rated core flow. The second limit is based on mismatch s 5% 
of rated core flow when operating at c 70% of rated core 
flow.) If the flow mismatch exceeds the specified limits, 
the loop with the lower flow is considered not in operation 
and operation in the MELLLA+ domain is prohibited per 
Reference 9. The SR is not required when both loops are not 
in operation since the mismatch limits are meaningless 

• 
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Frequency after both loops a re in opera ti on. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued) 
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Jet Pumps 
B 3.4.2 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 Jet Pumps 

BASES 

BACKGROUND The Reactor Coolant Recirculation System is described in the 
Background section of the Bases for LCO 3.4.1, 
•Recirculation Loops Operating,• which discusses the 
operating characteristics of the system and how these 
characteristics affect the Design Basis Accident (DBA) 
analyses. 

The jet pumps are reactor vessel internals and in 
conjunction with the Reactor Coolant Recirculation System 
are designed to provide forced circulation through the core 
to remove heat from the fuel. The jet pumps are located in 
the annular region between the core shroud and the vessel 
inner wall. Because the jet pump suction elevation is at 
two-thirds core height, the vessel can be reflooded and 
coolant level maintained at two-thirds core height even with 
the complete break of the recirculation loop pipe that is 
located below the jet pump suction elevation. 

• 

Each reactor coolant recirculation loop contains ten jet • 
pumps. Recirculated coolant passes down the annulus between 
the reactor vessel wall and the core shrou~. A portion of 
the coolant flows from the vessel, through the two external 
recirculation loops, and becomes the driving flow for the 
jet pumps. Each of the two external recirculation loops 
discharges high pressure flow into an external manifold from 
which individual recirculation inlet lines are routed to the 
jet pump risers within the reactor vessel. The remaining 
portion of the coolant mixture in the annulus becomes the 
suction flow for the jet pumps. 'This flow enters the jet 
pump at suction inlets and is accelerated by the drive flow. 
The drive flow and suctio~ flow are mixed in the jet pump 
throat section. The total flow then passes through the jet 
pump diffuser .section into the area below the core {lower 
plenum), gaining sufficient head in the process to drive the 
required flow upward_ through the core. 

APPLICABLE Jet pump .OPERABILITY is an implicit assumpt.ion in the design 
SAFETY ANALYSES basis loss of coolant accident (LOCA) analys.is evaluated in 

Reference I . 

(continued) 
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Jet Pumps 
B 3.4.2 

The capability of reflooding the core to two-thirds core 
height is dependent upon the structural integrity of the jet· 
pumps. If the structural system, including. the beam holding 
a jet pump in place, fails, jet pump displacement and 
perfonnance degradation could occur, resulting in an 
increased flow area through the jet pump and a lower core 
flooding elevation. This could adversely affect the water 
level in the core during the reflood phase of a LOCA as well 
as the assumed blowdown flow during a LOCA. 

Jet pumps satisfy Criterion 2 of the NRC Policy Statement. 

The structural failure of any of the jet pumps could cause 
significant degradation in the ability of the jet pumps to 
allow reflooding to two-thirds core height during a LOCA. 
OPERABILITY of all jet pumps is required to ensure that 
operation of the Reactor Coolant Recirculation System will 
be consistent with the assumptions used in the licensing 
basis analysis (Ref. I). 

In MODES l and 2, the jet pumps are req·ui red to be OPERABLE 
since there is a large amount of energy in the reactor core 
and since the limiting DBAs are assumed to occur in these 
MODES. This is consistent with the requirements for 
operation of the Reactor Coolant Recirculation System 
(LCO 3.4.1). 

In MODES 3, 4, and 5, the Reactor Coolant Recirculation 
System is not required to be in operation, and when not in 
operation, sufficient flow is not available to evaluate jet 
pump OPERABILITY. 

A. I 

An inoperable jet pump can increase the blowdown area and 
reduce the capability of reflooding during a design basis 
LOCA. If one or more of the jet pumps are inoperable, the 
plant must be brought to a MODE 1n which the LCD does not 
apply. To achieve this status, the plant must be brought to 
MODE 3 within 12 hours. The Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an .orderly manner and without 
cha 11 engi ng pl ant systems. _..,.,'....,. 

(continued) 
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SR 3.4.2.1 

Jet Pumps 
B 3.4.2 

This SR is designed to detect significant degradation in jet 
pump performance that precedes jet pump failure (Ref. 2). 
This SR is required to be perfonned only when the loop has 
forced recirculation flow since surveillance checks and 
measurements can only be performed during jet pump 
operation. The jet pump failure of concern is a complete 
mixer displacement due to jet pump beam failure. Jet pump 
plugging is also of concern since it adds flow resistance to 
the recirculation loop. Significant degradation is 
indicated if the specified criteria confirm unacceptable 
deviations from established patterns or relationships. The 
allowable deviations from the established patterns have been 
developed based on the variations experienced at plants 
during normal operation and with jet pump assembly failures 
(Refs. 2 and 3). Each recirculation loop must satisfy one 
of the performance criteria provided. Since refueling 
activities (fuel assembly replacement or shuffle, as well as 
any modifications to fuel support orifice size or core plate 
bypass flow} can affect the relationship between core flow, 
jet pump flow, and recirculation loop flow, these 
relationships may need to be re-established each cycle. 

• 

Similarly, initial entry into extended single loop operation • 
may also require establishment of these relationships. 
During the initial weeks of o eration under sue · · 
wile base 1n1ng new •established patterns," engineering 
judgement of the daily surveillance results is used to 
detect significant abnormalities which could indicate a jet 
pump failure. 

The recirculation pump speed operating characteristics (pump 
flow and loop flow versus pump speed} are determined by the 
flow resistance from the loop suction through the jet pump 
nozzles. A change in the relationship indicates a plug, 
flow restriction, loss in pump hydraulic performance, 
leakage, or new flow path between the recirculation pump 
discharge and jet pump nozzle. For this criterion, the pump 
flow and loop flow versus pump speed relationship must be 
verified. 

Individual jet pumps in a recirculation loop normally do not 
have the same fl ow. The unequal fl ow is due to the drive 
flow manifold, which does not distribute flow equally to all 
risers. The flow (or jet pump diffuser to lower plenum 
dif;ferential pressure) pattern or relationship of one jet 

( cont i nued) 
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SR 3,4.2.1 (continued) 

Jet Pumps 
B 3.4.2 

pump to the loop average is repeatable. An appreciable 
change fn this relationship is an indication that increased 
(or reduced) resistance has occurred in one of the jet 
pumps. This may be indicated by an increase in the relative 
flow for a jet pump that has experienced beam cracks. 

The deviations from normal are considered indicative of a 
potential Rroblem in the recirculation drive flow or jet 
pump system (Ref. 2). Normal flow ranges and established 
jet pump flow and differential pressure patterns are 
established by plotting historical data as discussed in 
Reference 2. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 allows this 
Surveillance not to be performed until 4 hours after the 
associated recirculation loop is in operation, since these 
checks can only be performed during jet pump operation. The 
4 hours is an acceptable time to establish conditions 
appropriate for data collection and evaluation. 

-------------7Nrro~t~e-----,2 allows this SR not to be performed until 24 hours 
after THERMAL POWER exceeds 22.6% of RTP. During low flow 
conditions, jet pump noise approaches the threshold response 
of the associated flow instrumentation and precludes the 
collection of repeatable and meaningful data. The 24 hours 
is an acceptable time to establish conditions appropriate to 
perform this SR. 

REFERENCES 

0 
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UFSAR. Section 14.6.3. 

2. GE Service Information Letter No. 330, "Jet Pump Beam 
Cracks,» June 9, 1980. 

3. NUREG/CR-3052, "Closeout of IE Bulletin 80-07: BWR 
Jet Pump Assembly Failure,» November 1984. 

4. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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SRVs and SVs 

B 3.4.3 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 Safety Relief Varves (SRVs) and Safety Valves (SVs) 

BASES 

BACKGROUND The ASME Code requires the reactor pressure vessel be 
protected from overpressure duri,ng upset conditions by 
self-actuated safety valves. As part of the nuclear 
pressure relief system, the size and number of SRVs and SVs 
are selected such that peak pressure in the nuclear system 
will not exceed the ASME Code limits for the reactor coolant 
pressure boundary (RCPB). 

The SRVs and SVs are located on the main steam lines between 
the reactor vessel and the first isolation valve within the 
drywel l. The SRVs can actuate by either of two modes: the 
safety mode or the depressurization mode. In the safety 
mode, the pilot disc opens when steam pressure at the valve 
inlet expands the bellows to the extent that the hydraulic 
seating force on the pilot disc is reduced to zero. Opening 
of the pilot stage allows a pressure differential to develop . 
across the second stage disc which opens the second stage 
disc, thus venting the chamber over the main valve piston. 

-~-------------H-H-5--C a-U--S-€--S-a~~-e-r-ent+a-1--a-e-NJ s--s-----t--h-evaT\fe 
piston which opens the main valve. The SVs are spring 
loaded valves that actuate when steam pressure at the inlet 
overcomes the spring force holding the valve disc closed. 
This satisfies the Code requirement . 

PBAPS UNIT 3 

. 
Each of the 11 SRVs discharge steam through a discharge line 
to a point below the minimum water level in the suppression 
pool. The three SVs discharge steam directly to the 
drywell. In the depressurization mode, the SRV is opened by 
a pneumatic actuator which opens the second stage disc. The 
main valve then opens as described above for the safety 
mode. The depressurization mode provides controlled 
depressurization of the reactor coolant pressure boundary. 
All 11 of the SRVs function in.the safety mode and have the 
capability to operate in the depressurization mode via 
manual actuation from the control room. Five of the SRVs 
are allocated to the Automatic Depressurization System 
(ADS). The ADS requirements are specified in LCO 3.5.1, 
"ECCS-Operating." 

(continued) 
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SRVs and SVs 
B 3.4.3 

APPLICABLE The overpressure protection system must accommodate the most 
SAFETY ANALYSES severe pressurization transient. Evaluations have 

determined that the most severe transient is the closure of 
all main steam isolation valves (MSIVs), followed by reactor 
scram on high neutron flux (i.e., failure of the direct 
scram associated with MSIV position) (Refs. 1, 4 and 5). 
For the purpose of the analyses, 12 SRVs and SVs are assumed 
to operate in the safety mode. The analysis results 
demonstrate that the design SRV and SV capacity is capable 
of maintaining reactor pressure below the ASME Code limit of 
110% of vessel design pressure (110% x 1250 psig = 
1375 psig). This LCO helps to ensure that the acceptance 
limit of 1375 psig is met during the Design Basis Event. 

From an overpressure standpoint, the design basis events are 
bounded by the MSIV closure with flux scram event described 
above. Reference 2 discusses additional events that are 
expected to actuate the SRVs and SVs. Although not a design 
basis event, the ATWS analysis demonstrates that peak vessel 
bottom pressure is less than the ASME Service Level C limit 
of 1,500 psig. 

SRVs and SVs satisfy Criterion 3 of the NRC Policy 
Statement. 

co-~-----r"Nhe safety function ot any combination of 12 SRVs and SVs 
are required to be OPERABLE to satisfy the assumptions of 
the safety analysis (Refs. 1, 2, 4 and 5). Regarding the 
SRVs, the requirements of this LCO are applicable only to 
their capa~ility to mechanically open to relieve excess 
pressure when the lift setpoint is exceeded (safety mode). 

· PBAPS UNIT 3 

The SRV and SV setpoints are established to ensure that the 
ASME Code limit on peak reactor pressure is satisfied. The 
ASME Code specifications require the lowest safety valve 
setpoint to be at or below vessel design pressure 
(1250 psig) and the highest safety valve to be set so that 
the total accumulated pressure does not exceed 110% of the 
design pressure for overpressurization conditions. The 
transient evaluations in the UFSAR are based on these 
setpoints, but also include the additional uncertainties of 
+ 3% of the nominal setpo1nt to provide an added degree of 
conservatism. 

Operation with fewer valves OPERABLE than specified, or with 
setpoints outside the ASME limits, could result in a more 
severe reactor response to a transient than predicted, 
possibly resulting in the ASME Code limit on reactor 
pressure being exceeded. 

(continued) 
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APPLICABILITY 

ACTIONS 

SRVs and SVs 
B 3.4.3 

In MODES -1, 2, and 3, all required SRVs and SVs must be 
OPERABLE, since considerable energy may be in the reactor 
core and the limiting design basis transients are assumed to 
occur in these MODES. The SRVs and SVs may be required to 
provide pressure relief to discharge energy from the core 
until such time that the Residual Heat Removal (RHR) System 
is cap'able of dissipati.ng the core heat. 

In MODE 4, decay heat is low enough for the RHR System to 
provide adequate cooling, and reactor pressure is low enough 
that the overpressure limit is unlikely to be approached by 
assumed operational transients or accidents. In MODE 5, the 
reactor vessel head is unbolted or removed and the reactor 
is at atmospheric pressure. The SRV and SV function is not 
needed during these conditions. · 

A,1 and A.2 

With less than the minimum number of required SRVs or SVs 
OPERABLE, a transient may result in the violation of the 
ASME Code limit on reactor pressure. If the safety function 
of one or more required SRVs or SVs is inoperable, the plant 
must be brought to a MODE in which the LCO does not apply. 

• 

• To achieve this status, the plant muSL-b.e---hf:ough-t--to-MOD~E-3-----
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach required plant conditions from full 
power conditions in an or~erly manner and without 

-challenging plant systems. 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

SR 3.4,3.1 

This Surveillance requires that the required SRVs and SVs 
will open at the pressures assumed in the safety analyses of 
References 1 and 2. The demonstration of the SRV and SV 
safety lift settings must be performed during shutdown, 
since this is a bench test, to be done in accordance with 
the INSERVICE TESTING PROGRAM. The lift setting pressure 
shall cpr,respond to ambient conditions of the valves at 
nominal operating temperatures and pressures and be verified 
with insulation installed simulating the in-plant condition. 
The SRV and SV setpoint is± 3% for OPERABILITY. Prior to 
placing new or refurbished valves into service, the valve 
openings setpoints must be adjusted to be within± 1% of 
thei r nomi na 1 setting. ,, 

Cconti nued) 
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REFERENCES 
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SRVs and SVs 
B 3.4.3 

SR 3.4.3.2 

The pneumatic actuator of each SRV valve is stroked to 
verify that the second stage pilot disc rod is mechanically 
displaced when the actuator strokes. Second stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The total amount of movement of the second stage 
pilot rod from the valve closed position to the open 
position shall meet criteria established by the SRV 
supplier. If the valve fails to actuate due only to the 
failure of the solenoid, but is capable of opening on 
overpressure, the safety function of the SRV is considered 
OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

UFSAR, Chapter 14. 

NEDC-32988-A, Revision 2, Technical Justificat on 
upport isk-Informed Modification to Selected Required 

End States for BWR Plants, December 2002. 

G-080-VC-413, "Reactor Vessel Overpressure Protection,» 
GE Hitachi Nuclear Energy, 26A8321, Revision 1~ 

G-080-VC-468, "Peach Bottom U'nits 2 & 3 Two Safety 
Relief Valves Out-of-Service Evaluation," GE Hitachi 
Nuclear Energy, 004N6240-P, Revision 1. 
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RCS Operational LEAKAGE 
B 3.4.4 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Operational LEAKAGE 

BASES 

BACKGROUND 

PBAPS UNIT 3 

ihe RCS includes systems and components that contain or 
transport the coolant to or from the reactor core. The 
pressure containing components of the RCS and the portions 
of connecting systems out to and including the isolation 
valves define the reactor coolant pressure boundary (RCPB). 
The joints of the RCPB components are welded or bolted. · 

During plant life, the joint and valve interfaces can 
produce varying amounts of reactor coolant LEAKAGE, through 
either nonnal operational wear or mechanical deterioration. 
Limits on RCS operational LEAKAGE are required to ensure 
appropriate action is taken before the integrity of the RCPB 
is impaired. This LCO specifies the types and limits of 
LEAKAGE. This protects the RCS pressure boundary described 
in 10 CFR 50.2, 10 CFR 50.SSa(c), and the UFSAR (Refs. 1, 2, 
and 3). 

The safety significance of RCS LEAKAGE from the RCPB varies 
widely depending on the source, rate, and duration. 
Therefore, detection of LEAKAGE in the primary containment 
is necessary. Methods for quickly separating the identified 
LEAKAGE from the unidentified LEAKAGE are necessary to 
provide the operators quantitative infonnation to pennit 
them to take corrective action should a leak occur that is 
detrimental to the safety of the facility or the public. 

A limited amount of leakage inside primary containment is 
expected from auxiliary systems that cannot be made 100% 
leaktight. Leakage from these systems should be detected 
and isolated from the primary containment atmosphere, if 
possible, so as not to mask RCS operational LEAKAGE 
detection. 

This LCO deals with protection of the RCPB from degradation 
and the core from inadequate cooling, in addition to 
preventing the accident analyses radiation release 
assumptions from being exceeded. The consequences of 
violating this LCO include the possibility of a loss of 
coolant accident. 

(continued) 
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BASES (continued) 

RCS Operational LEAKAGE 
B 3.4.4 

APPLICABLE The allowable RCS operational LEAKAGE limits are based on 
SAFETY ANALYSES the predicted and experimentally observed behavior of pip~ 

cracks. The nonnally expected background LEAKAGE due to 
equipment design and the detection capability of the 
instrumentation for determining system LEAKAGE were also 
considered. The evidence from experiments suggests that, 
for LEAKAGE even greater than the specified unidentified 
LEAKAGE limits, the probability is small that the 
imperfection or crack associated with such LEAKAGE would 
grow rapidly. 

The unidentified LEAKAGE flow limit allows time for 
corrective action before the RCPB could be significantly 
compromised. The 5 gpm limit is a small fraction of the 
calculated flow from a critical crack in the primary system 
piping.. Crack behavior from experimental programs (Refs. 4 
and 5) shows that leakage rates of hundreds of gallons per 
minute will precede crack instability. 

• 

The low limit on increase in unidentified LEAKAGE assumes a 
failure mechanism of intergranular stress corrosion cracking 
(IGSCC) in service sensitive type 304 and type 316 
austenitic stainless steel that produces tight cracks. This 
flow increase limit is capable of providing an early warning • 
of such deterioration. 

LCD 

PBAPS UNIT 3 

No applicable safety analysis asswnes the total LEAKAGE 
limit. The total LEAKAGE limjt considers RCS inventory 
makeup capability and drywell floor sump capacity. 

RCS operational LEAKAGE satisfies Criterion 2 of the NRC 
Policy Statement. 

RCS operatiQnal LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

No pressure boundary LEAKAGE is allowed, since it is 
indicative of material degradation. LEAKAGE of this 
type is unacceptable as the leak itself could cause 
further deterioration, resulting in higher LEAKAGE. 
Violation of this LCO could result in continued 
degradation of the RCPB. LEAKAGE past seals and 
gaskets is not pressure boundary LEAKAGE. 

{continued} 
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b. Unjdentjfjed LEAKAGE 

RCS Operational LEAKAGE 
B 3.4.4 

The 5 gpm of unidentified LEAKAGE is allowed as a 
reasonable minimUII detectable amount that the 
containment air monitoring and drywell sump level 
monitoring equipment can detect within a reasonable 
time period. Violation of this LCO could result in 
continued degradation of the RCPB. 

c. Total LEAKAGE 
The total LEAKAGE limit is based on a reasonable 
minimum detectable amount. The limit also accounts 
for LEAKAGE from known sources (identified LEAKAGE). 
Violation of this LCO indicates an unexpected amount 
of LEAKAGE and, therefore, could indicate new or 
additional degradation in an RCPB component or system. 

d. Unidentified LEAKAGE Increase 

An unidentified LEAKAGE increase of> 2 gpm within the 
previous 24 hour period indicates a potential flaw in 
the RCPB and must be quickly evaluated to determine 
the source and extent of the LEAKAGE. The increase is 
measured relative to the steady state value; temporary 
chan es in LEAKAGE rate as a result of transient 
con itions e.g., star up are not cons1 ered. As 
such, the 2 gpm increase limit is only applicable in 
MODE 1 when operating pressures and temperatures are 
established. Violation of this LCO could result in 
continued degradation of the RCPB. 

In MODES 1, 2, and 3, the RCS operational LEAKAGE LCO 
applies, because the potential for RCPB LEAKAGE is greatest 
when the reactor is pressurized. -

In MODES 4 and 5, RCS operational LEAKAGE limits are not 
required since the reactor is not pressurized and stresses 
in the RCPB materials and potential for LEAKAGE are reduced. 

(continued) 
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ACTIONS A..J. 

RCS Operational LEAKAGE 
B 3.4.4 

With RCS unidentified or total LEAKAGE greater than the 
limits, actions must be taken to reduce the leak. Because 
the LEAKAGE limits are conservatively below the LEAKAGE that 
would constitute a critical crack size, 4 hours is allowed 
to reduce the LEAKAGE rates before the reactor must be shut 
down. If an unidentified LEAKAGE has been identified and 
quantified, it may be reclassified and considered as 
identified LEAKAGE; however, the total LEAKAGE limit would 
remain unchanged. 

B.1 and B.2 

• 

An unidentified LEAKAGE increase of> 2 gpm within a 24 hour 
period is an indication of a potential flaw in the RCPB and 
must be quickly evaluated. Although the increase does not 
necessarily violate the absolute unidentified LEAKAGE limit, 
certain susceptible components must be detennined not to be 
the source of the LEAKAGE increase within the required 
Completion Time. For an unidentified LEAKAGE increase 
greater than required limits, an alternative to reducing 
LEAKAGE increase to within limits (i.e., reducing the • 
leakage rate such that the current rate is less than the 

______________ " __ 2----tJgpm__in_craasLin.---±he_pra¥-ious-24-hours" l i m:i-"t-;-e-i-the.~b-y---
i sol at i ng the source or other possible methods) is to 

0 
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evaluate service sensitive type 304 and type 316 austenitic 
stainless steel piping that is subject to high stress or 
that contains relatively stagnant or intennittent flow 
fluids and determine it is not the source of the increased 
LEAKAGE. This type piping is very susceptible to IGSCC. 

The 4 hour Completion Time is reasonable to properly reduce 
the LEAKAGE increase or verify the source before the reactor 
must be shut down without unduly jeopardizing plant safety. 

C.l and C.2 

If any Required Action and associated Completion Time of 
Condition A or Bis not met or if pressure boundary LEAKAGE 
exists, the plant must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours and to MODE 4 within 

(continued) 
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RCS Operational LEAKAGE 
B 3.4.4 

C , 1 a n d C , 2 • ( cont i n u ed ) 

36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant safety systems. 

SR 3,4,4,1 

The RCS LEAKAGE is monitored by a variety of instruments 
designed to provide alarms when LEAKAGE is indicated and to 
quantify the various types of LEAKAGE. Leakage detection 
instrumentation is discussed in more detail in the Bases for 
LCO 3.4.5, "RCS Leakage Detection lnstrumentation." Sump 
level and flow rate are typically monitored to determipe 
actual LEAKAGE rates; however, any method may be used to 
quantify LEAKAGE within the guidelines of Reference 6. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

10 CFR 50.2. 

10 CFR 50.55a(c). 

UFSAR, Section 4.10.4. 

GEAP-5620, "Failure ·Behavior in ASTM Al06B Pipes 
Containing Axial Through-Wall Flaws," April 1968. 

NUREG-75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless Steel Piping of 
Boiling Water Reactors," October 1975. 

Regulatory Guide 1.45, May 1973. 

Generic Letter 88-01, "NRC Position on IGSCC in BWR 
Austenitic Stainless Steel Piping," January- 1988. 
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RCS Leakage Detection Instrumentation 

B 3.4.5 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.5 RCS Leakage Detection Instrumentation 

BASES 

BACKGROUND UFSAR Safety Design Basis (Ref. 1) requires means for 
detecting and, to the extent practical, identifying the 
location of the source of RCS LEAKAGE. Regulatory -
Guide 1.45, Revision 0, (Ref. ·2) describes acceptable 
methods for selecting leakage detection systems. 

Limits on LEAKAGE from the reactor coolant pressure boundary 
(RCPB) are required so that appropriate action can be taken 
before the integrity of the RCPB is impaired (Ref. 2). 
Leakage detection systems for the RCS are provided to alert 
the operators when leakage rates above normal background 
levels are detected and also to supply quantitative 
measurement of leakage rates. In addition to meeting the 
OPERABILITY requirements, the monitors are typically set to 
provide the most sensitive response without causing an excessive 
number of spurious alarms. The Bases for LCO 3.4.4, "RCS 
Operational LEAKAGE," discuss the limits on RCS LEAKAGE 
rates. 

Systems for separating the LEAKAGE of an identified source 

• 

• from an unidentified source are necessary to provide prompt 
---------------';'-a -'--'-n d"'---;--"lrntit.a ti v e i n f O-r-ma-t..-1--o A------t 0------t--A-e-- f:l e-r-a--t-e-r-s--t-c,--p e-rrn-tt--ttremm--

t o take immediate corrective action. 

PBAPS UN IT 3 

LEAKAGE from the RCPB inside the drywell is detected by at 
least one of two independently monitored variables, such as 
sump level changes and drywell gaseous radioactivity levels. 
The primary means of quantifying LEAKAGE jn the drywell is 
the drywell floor drain sump monitoring system. 

The drywell floor drain sump monitoring system monitors the 
LEAKAGE collected in the floor drain sump. This 
unidentified LEAKAGE consists of LEAKAGE from control rod 
drives, valve flanges or packings, floor drains, the Reactor 
Building Closed Cooling Water System, and drywell air 
cooling unit condensate drains, and any LEAKAGE not 
collected in the drywell equipment drain sump. 

An alternate to the drywell floor drain sump monitoring 
system is the drywell equipment drain sump monitoring 
system, but only if the drywell floor drain sump is 
overflowing. The drywell equipment drain sump collects not 
only all leakage not collected in the drywell floor drain 
sump, but also any overflow from the drywell floor drain 
sump. Therefore, if the drywell floor drain sump is 

B 3.4-24 Revision No. 93 
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RCS Leakage Detection Instrumentation 
B 3.4.5 

overflowing to the drywell equipment drain sump, the drywell 
equipment drain sump monitoring system can be used to 
quantify LEAKAGE. In this condition, all :LEAKAGE measured 
by the drywell equipment drain sump monitoring system is 
assumed to be unidentified LEAKAGE. 

The floor drain sump level indicators have switches that 
start and stop the sump pumps when required. If the sump 
fills to the high high level setpoint, an alarm sounds in 
the control room, indicating a LEAKAGE rate into the sump in 
excess of 50 gpm. 

A flow transmitter in the discharge line of the drywell 
floor drain sump pumps provides flow indication in the
control room. The pumps can also be started from the 
control room. 

The primary containment air monitoring system continuously 
monitors the primary containment atmosphere for airborne 
gaseous radioactivity. A sudden significant increase of 
radioactivity, which may be attributed to RCPB steam or 
water LEAKAGE, is annunciated in the control room. 

A threat of significant compromise to the RCPB exists if the 

• 

I 

• b a r r i e r co 1'.l-ta-:1-r+s-----i]-c-r-a-&k-th a-t-----=!-s----t-a--1'-§ e-€ n e u g-h-to--prupag-a-i-·~--
r a pi d l y. LEAKAGE rate limits are set low enough to detect 
the LEAKAGE emitted from a single crack in the RCPB (Refs. 3 
and 4). The allowed LEAKAGE rates are well below the rates 
predicted ·for critical crack s-i zes (Ref. 6). Therefore; 
these actions prov{de adequate response before a significant 
break in the RCPB can occur .. 

RCS leakage detection instrumentation satisfies Criterion 1 
of the·NRC Policy Statement.· 

This LCD.requires instruments of diverse monitqring principles 
to be OPERABLE to provide confidence that small amounts of 
unidentified LEAKAGE are detected in time to allow actions to 
place the plant in a safe condition, when RCS LEAKAGE indicates 
possible RCPB degradation. 

The LCO requires two instrument,~ to be OPERABLE. 

The drywell sump monitoring system is required to quantify 
the unidentified-LEAKAGE from the RCS. Thus, for the system 
to be considered OPERABLE, the system must be capable of 
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, RCS Leakage Detection Instrumentation 
B 3.4 .. 5 

measuring reactor coolant leakage. This may be accomplished 
by use of the associated drywell sump flow integrator, flow 
recorder, or the pump curves and drywell sump pump dut time. 
The system consists of a) the drywell floor drain sump 
monitoring system, orb) the drywell equipment drain sump 
monitoring system, but only when the drywell floor drain 
sump is overflowing. The identification of an increase in 
un~dentified LEAKAGE will be delayed by the time required for 
the unidentified LEAKAGE to travel to the drywell sump and it 
may take longer than one hour to detect a 1 gpm increase in 
unidentified LEAKAGE, depending oh the origin and magnitude of 
the LEAKAGE. This sensitivity is acceptabte .for containment 
sump monitor OPERABILITY. 

• 

The reactor coolant contains radioactivity that, when released 
to the primary containment, can be detected by the gaseous 
primary containment atmospheric radioactivity monitor. Only one 
of the two detectors is required to be OPERABLE. A 
radioactivity detection system is included for monitoring 
gaseous activities because of its sensitivities and rapid 
responses to RCS LEAKAGE, but it has recognized limitations. 
Reactor .coolant radioactivity levels will be low during initial 
reactor startup and for a few weeks thereafter, until activated 
corrosion products have been formed and fission products appear • 
from fuel element cladding contamination or cladding defects. 

______________ _______...I_,_f------"--t h._,_,e.._,r_,_e,___,a r__e_few fu e J e J eme n t cl a ct ct i n g ct ef.e ct.s----.-a+1cJ__:J-0~ . ...,,_u+--+--

a ct i vat ion products, it may not be possible for the gaseous 

APPLICABILITY 

PBAPS UN IT 3, 

primary containment atmospheric radioactivity monitor to detect 
. a 1 gpm increase within 1 hour during normal operation. 
However, the gaseous primary containment atmospheric 
radioactivity monitor is OPERABLE when it is capable of 
detecting a 1 gpm increase in unidentified LEAKAGE within 1 hour 
given an RCS activity equivalent to that assumed in the design 
cilculatio~s for the monitors (Reference 6) .. 

The LCO is satisfied when monitors of diverse measurement means 
are available. Thus, the drywell sump monitoring system, in 
combination with a gaseous primary containment atmospheric 
radioact1vity monitor provides an acceptable minimum. 

In MODES 1, 2, and 3, leakage detection systems are required 
to 'be OPERABLE to support LCO 3.4.4. This Applicability is 
consistent with that for LCO 3.4.4. 

(continued) 
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ACTIONS 
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A.l. A,2. and A,3 

RCS Leakage Detection Instrumentation 
B 3.4.5 

With the drywell sump monitoring system inoperable, the only 
means of detecting LEAKAGE is the primary containment 
atmospheric gaseous radiation monitor. The primary containment 
atmospheric gaseous radiation monitor typically cannot detect a 
1 gpm leak within one hour when RCS activity is low. In 
addition, this configuration does not provide the required 
diverse means of leakage detection. Indirect methods of 
monitoring RCS leakage must be implemented. Grab samples of the 
primary containment atmosphere must be taken and analyzed and 
monitoring of RCS leakage by administrative means must be 
performed every 12 hours to provide alternate periodic 
information. The definition of grab sample would not preclude 
using installed ac~urate instrumentation to take a grab sample 
(which can be defined as a single measurement at a discrete 
point in time). A TS, TRM, or ODCM Rtquireo Action/ Required 
Compensatory Measure requiring a grab sample be taken may 
include the use of installed available instrumentation that, 
although potentially inoperable, still provides a valid process 
measurement at a specific point in time. 

Administra.tive means of monitoring RCS leakage include 
monitoring and trending parameters that may indicate an increase 
in RCS leakage. There are diverse alternative mechanisms from 
which appropriate i~dicators may be selected based on plant 
conditions. It is not necessary to utilize all 

---------------,m,~m:Js, but a method or methods should be selected considering 

~ 
PBAPS UNIT 3 

the current plant conditions and historical or expected sources 
of unident1fied leakage. The administrative methods are drywell 
pressure and temperature, Reactor Recirculation System pump seal 
pressure a~d temperature and motor cooler temperature 
indications, end Safety Relief Valves tailpipe temperature. 
These indications, coupled with the atmospheric grab samples, 
are sufficient to alert the operating staff to an unexpected 
increase in unidentified LEAKAGE. 

The 12 hour ir.terval is sufficier.t to ~etect increasing RCS 
leakage. The Required Action provides 7 days to restore another 
RCS leakage monitor to OPERABLE status to regain the i~tended 
leakage detection diversity. The 7 day Corr.pletion Time ensures 
that the plant will not be operated in a degraded conf~guration 
for a lengthy time period. 

B,1 and B.2 

W1th the gaseous primary containment atmospheric monitoring 
channel inoperable, grab samples of the primary con~ainment 
atmosphere must be taken and analyzed for gaseous 
radioactivity to provide periodic leakage information. 
Provided a sample is obtained.and analyzed once every 
12 hours, the plant may be operated for up to 30 days to 
allow restoration of the required monitcr. 

B 3.4-26a Revision No. 148 
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RCS Leakage Detection Instrumentation 
B 3.4.5 

B.1 and B.2 (continued) 

The 12 hour interval provides periodic information that is 
adequate to detect LEAKAGE. The 30 day Completion Time for 
restoration recognizes that at least one other form of 
leakage detection is available. 

C.l and C.2 

If any Required Action and associated Completion Time of 
Condition A or B cannot be met, the plant must be brought to 
a MODE in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and MODE 4 within 36 hours. The allowed Completion 
Times are reasonable, based on operating experience, to 
perform the actions in an orderly manner and without 
challenging plant systems . 

.D....1 

With all required monitors inoperable, no required automatic 
means of monitoring LEAKAGE are available, and immediate 
plant shutdown in accordance with LCO 3.0.3 is required. 

SR 3.4.5.1 

This SR is for the performance of a CHANNEL CHECK of the 
required primary containment atmospheric monitoring system. 
The check gives reasonable confidence that the channel is 
operating properly. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program . 
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REFERENCES 
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RCS Leakage Detection Instrumentation 
B 3.4.5 

SR 3,4,5,2 

This SR is for the performance of a CHANNEL FUNCTIONAL TEST 
of the required RCS leakage detection instrumentation. The 
test ensures that the monitors can perform their function in 
the desired manner. The test also verifies the alarm 
setpoint and relative accuracy of the instrument string. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.4,5,3 

This SR is for the performance of a CHANNEL CALIBRATION of 
required leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument string. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

6. 

UFSAR, Section 4.10.2. 

Regulatory Guide 1.45, Revision 0, "Reactor Coolant 
Pressure Boundary Leakage Detection Systems," May 1973. 

GEAP-5620, "Failure Behavior in ASTM Al06B Pipes 
Containing Axial Through-Wall Flaws," April 196a. 

NUREG-75/067, "Investigation and Evaluation of 
Cracking in Austenitic Stainless Steel Piping of 
Boiling Water Reactors," October 1975. 

UFSAR, Section 4.10.4. 

UFSAR, Section 4.10.3.2. 
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B 3.4 .. 6 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Specific Activity 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

During circulation, the reactor coolant acquires radioactive 
materials due to release of fission products from fuel leaks 
into the reactor coolant and activation of corrosion 
products in the reactor coolant. These radioactive 
materials in the reactor coolant can plate out in the RCS, 
and, at times, an accumulation will break away to spike the 
normal level of radioactivity. The release of coolant during 
a Design Basis Accident (DBA) could send radioactive 
materials into the environment. 

Limits on the maximum allowable level of radioactivity in 
the reactor coolant are establish~d to ensure that in the 
event of a release of any radioactive material to the 
environment during a DBA, radiation doses are maintained 
within the limits of 10 CFR 50.67 (Ref. 1). 

This LCD contains the iodine specific activity limits. The 
iodine isotopic activities per gram of reactor coolant are 
expressed in terms of a DOSE EQUIVALENT I-131. The 
allowable level is intended to limit the maximum 2 hour 
radiation dose to an individual at the site boundary to we 
within the 10 CFR 50.67 limit as modified in Regulatory 
Guide 1.183, Table 6. 

Analytical methods and assumptions involving radioactive 
material in the primary coolant are presented in the UFSAR 
(Ref. 2). The specific activity in the reactor coolant (the 
source term) is an initial condition for evaluation of the 
consequences of an accident due to a main steam line break 
(HSLB) outside containment. No fuel damage is postulated in 
the MSLB accident, and the release of radioactive material 
to the environment is assumed to end when the main steam 
isolation valves (MSIVs) close completely.· 

This HSLB release forms the basis for determining offsite 
doses (Ref. 2). The limits on the specific activity of the 
primary coolant ensure that the maximum 2 hour TEDE doses at 
the site boundary, resulting from an HSLB outside 
containment during steady state operation, will not exceed 
the dose guidelines of 10 CFR 50.67 as modified in 
Regulatory Guide 1.183, Table 6. 

(continued) 
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RCS Specific Activity 
B 3.4.6 

The limits on specific activity are values from a parametric 
evaluation of typical site locations. These limits are 
conservative because the evaluation considered more 
restrictive parameters than for a specific site, such as the 
location of the site boundary and the meteorological 
conditions of the site. 

RCS specific activity satisfies Criterion 2 of the NRC 
Policy Statement. 

The specific iodine activity is limited to~ 0.2 µCi/gm DOSE 
EQUIVALENT I-131. This limit ensures the source term 
assumed in the safety analysis for the MSLB is not exceeded, 
so any release of radioactivity to the environment during an 
MSLB is well within the 10 CFR 50.67 limits as modified in 
Regulatory Guide 1.183, Table 6. 

In MODE 1, and MODES 2 and 3 with any main steam line not 
isolated, limits on the primary coolant radioactivity are 
applicable since there is an escape path for release of 
radioactive material from the primary coolant to the 
environment in the event of an MSLB outside of primary 
containment. 

In MODES 2 and 3 with the main steam lines isolated, such 
limits do not apply since an escape path does not exist. In 
MODES 4 and 5, no limits are required since the reactor is 
not pressurized and the potential for leakage is reduced. 

A.1 and A.2 

When the reactor coolant specific activity exceeds the LCO 
DOSE EQUIVALENT I-131 limit, but is~ 4.0 µCi/gm, samples 
must be analyzed for DOSE EQUIVALENT I-131 at least once 
every 4 hours. In addition, the specific activity must be 
restored to the LCO limit within 48 hours. The Completion 
Time of once every 4 hours is based on the time needed to 
take and analyze a sample. The 48 hour Completion Time to 
restore the activity level provides a reasonable time for 
temporary coolant activity increases (iodine spikes) to be 
cleaned up with the normal processing systems. 

(continued) 
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ACTIONS A.1 and A.2 (continued). 

RCS Specific Activity 
B 3.~.6 

A Note permits the use of the provisions of LCO 3.0.4.c. 
This allowance permits entry into the applicable MODE(S) 
while relying on the ACTIONS. This allowance is acceptable 
due to the significant conservatism incorporated into the 
specific activity limit, the low probability of an event 
which is limiting due to exceeding this limit, and the 
ability to restore transient specific activity excursions 
while the plant remains at, or proceeds to, power operation. 

8.1. 8.2.1. 8.2.2.1. and 8.2.2.2 

If the DOSE EQUIVALENT I-131 cannot be restored to s 0.2 
µCi/gm within 48 hours, or if at any time it is> 4.0 
µCi/gm, it must be determined at least once every 4 hours 
and all the main steam lines must be isolated within 
12 hours. Isolating the main steam lines precludes the 
possibility of releasing radioactive material to the 
environment in an amount that is more than a small fraction 
of the requirements of 10 CFR 50.67 as modified in 
Regulatory Guide 1.183, Table 6, during a postulated HSLB 
accident. 

-------------~.tternatively, the plant can be placed in HODE 3 within 
12 hours and in MODE 4 within 36 hours. This option is 
provided for those instances when isolation of main steam 
lines is not desired (e.g., due to the decay heat loads). 
In MODE 4, the requirements of the LCO are no longer 
applicable. 

PBAPS UNIT 3 

The Completion Time of once every 4 hours is the time needed 
to take and analyze a sample. The 12 hour Completion Time 
is reasonable, based on operating experience, to isolate the 
main steam lines in an orderly manner and without 
challenging plant systems. Also, the allowed Completion 
Times for Required Actions B.2.2.1 and 8.2.2.2 for placing 
the unit in HODES 3 and 4 are reasonable, based on operating 
experience, to achieve the required plant conditions from 
full power conditions in an orderly manner and without 
challenging plant systems. 

(continued) 
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PBAPS UN IT 3 

SR 3.4.6.1 

RCS Specific Activity 
B 3.4.6 

This Surveilla~ce is performed to ensure iodine remains 
within limit during normal operation. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

This SR is modified by a Note that requires this 
Surveillance to be performed only in MODE 1 because the 
level of fission products generated in other MODES is much 
less. 

1. 

2. 

10 CFR 50.67. 

UFSAR, Section 14.6.5. 
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 Residual Heat Removal (RHR) Shutdown Cooling System-Hot Shutdown 

BASES 

BACKGROUND Irradiated fuel in the shutdown reactor core gen.erates heat 
during the decay of fission products and increases the 
temperature of the reactor cQolant. This decay heat must be 
removed to reduce the temperature of the reactor coolant to 
s 212°F. This decay heat removal is in preparation for 
performing refueling or maintenance operations, or for 
keeping the reactor in the Hot Shutdown condition. 

The RHR System has two loops with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and valves. There are two RHR shutdown cooling 
subsystems per RHR System loop. Both loops have a corranon 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 

• 

transfer he~t to the High Pressure Service Water (HPSW) • 
System. Any one of the four RHR shutdown cooling subsystems 

____________ __.,_an_pro'l..icfe_the_requir:e!Ldacay_M_a_Lr_emoY.aJ_f_unct.ton. 

0 

APPLICABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling mode is not required for mitigation of any· 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core damage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one shutdown cooling subsystem must be in operation. An 
OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and valves. The two subsystems have a 
common suction source and are allowed to have coRJTion 
discharge piping. Since piping is a passive component that 

(continued) 
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

is assumed not to fail, it is allowed to be common to both 
subsystems. Each shutdown cooling subsystem is considered 
OPERABLE if it can be manually aligned (remote or local) in 
the shutdown cooling mode for removal of decay heat. In 
MODE 3, one RHR shutdown cooling subsystem can provide the 
required cooling, but two subsystems are required to be 
OPERABLE to provide redundancy. Operation of one subsystem 
can maintain or reduce the reactor coolant temperature as 
required. However, to ensure adequate core flow to allow 
for accurate average reactor coolant temperature monitoring, 
nearly continuous operation is required. Mariagement of gas 
voids is important to RHR Shutdown Cooling System 
OPERABILITY. 

Note 1 permits both required RHR shutdown cooling subsystems 
and recirculation pumps to be shut down for a period of 
2 hours in an 8 hour period. Note 2 allows one required RHR 
shutdown cooling subsystem to be inoperable for up to 
2 hours for performance of Surveillance tests. These tests 
may be on the affected RHR System or on some other plant 
system or component that necessitates placing the RHR System 
in an inoperable status during the performance. This is 
permitted because the core heat generation can be low enough 
and the heatup rate slow enough to allow some changes to the 

--------------uH-R-s-u b-systems-o-r--ot-h e I ope r at i orrs-req aiTTTI-g-Rrl R-tto 
interruption and loss of redundancy. 

APPLICABILITY 

PBAPS UNIT 3 

In MODE 3 with reactor steam dome pressure below the RHR 
shutdown cooling isolation pressure Ci .e., the actual 
pressure at which the RHR shutdown cooling isolation 
pressure setpoint clears) the RHR Shutdown Cooling System 
must be OPERABLE and shall be operated in the shutdown 
cooling mode to remove decay heat to reduce or maintain 
coolant temperature. Otherwise, a recirculation pump is 
required to be in operation. 

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System in the shutdown cooling mode is not 
allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping. 
Decay heat removal at reactor pressures greater than or 
equal to the RHR shutdown cooling isolation pressure is 
typically accomplished by condensing the steam in the main 
condenser. 
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APPLICABILITY 
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ACTIONS 

RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

Additionally, in MODE 2 below this pressure, the OPERABILITY 
requirements for the Emergency Core Cooling Systems (ECCS) 
(LCO 3.5.1, "ECCS-Operating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal in MODES 4 and 5 are 
discussed in LCO 3.4.8, "Residual Heat Removal (RHR) 
Shutdown Cooling System-Cold Shutdown"; LCO 3.9.7, 
"Residual Heat Removal (RHR)-High Water Level"; and 
LCO 3.9.8, "Residual Heat Removal (RHR)-Low Water Level." 

A Note has been provided to modify the ACTIONS 
related to RHR shutdown cooling subsystems. Section 1.3, 

• 

--------------~C~a~m~p~J~eti~es, specifies once a Candit~i~a~n~b~a-~s~b~ee~n~-----
entered, subsequent divisions, subsystems, components or 

n 
V:.::;)j 
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variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable shutdown cooling subsystems provide appropriate 
compensatory measures for separate inoperable shutdown 
cooling subsystems. As such, a Note has been provided that 
allows separate Condition entry for each inoperable RHR 
shutdown cooling subsystem. 

A.1. A.2. and A.3 

With one required RHR shutdown cooling subsystem inoperable 
for decay heat removal, except as permitted by LCO Note 2. 
the inoperable subsystem must be restored to OPERABLE status 
without delay. In this condition, the remaining OPERABLE 
subsystem can provide the necessary decay heat removal. The 

C d 
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

A.I, A,2, and A.3 (continued) 

overall reliability is reduced, however, because a single 
failure in the OPERABLE subsystem could result in reduced 
RHR shutdown ;-0oling capability. Therefore, an alternate 
method of de·c·ay heat removal must be provided. 

With both required RHR shutdown cooling.subsystems 
inoperable, an alternate method of decay heat removal must 
be provided in addition to that provided for the initial RHR 
shutdown cooling subsystem inoperability. This 
re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCO. The I hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 
removal capabilities. 

The required cooling capacity of the alternate method should 
be ensured by verifying (by calculation or demonstration) 
its capability to maintain or reduce temperature. Decay 
heat removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include {but are not limited to) 

• 

the Condensate/Main Steam Systems and the React9r Water • 
Cleanup System. 

However, due to the potentially reduced reliability of the 
alternate methods of decay heat removal, it is also required 
to reduce the reactor coolant temperature to the point where 
MODE 4 is entered. 

B.l, 6.2, and 8.3 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, 
reactor coolant circulation by the RHR shutdown cooling 
subsystem or recirculation pump must be restored without 
delay. 

Until RHR or recirculation pump operation is re-established, 
an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 
circulation for monitoring coolant temperature. The I hour 
Completion Time is based on the coolant circulation function 
and is. modified such that ·the I hour is app l icab le 
separately for each occurrence involving a loss of coolant 

(continued) 
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

B.l, B,2. and B.3 (continued) 

circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the reactor coolant is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem or recirculation 
pump), the reactor coolant temperature and pressure must be 
periodically monitored to ensure proper function of the 
alternate method. The once per hour Completion Time is 
deemed appropriate. 

SR 3.4.7.1 

This Surveillance verifies that one required RHR shutdown 
cooling subsystem or recirculation pump is in operation and 
circulating reactor coolant. The required flow rate is 

• 

determined by the flow rate necessary to provide sufficient • 
decay heat removal capability. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
rogra-m. 

This Surveillance is modified by a Note allowing sufficient 
time to align the RHR System for shutdown cooling operation 
after clearing the pressure setpoint that isolates the 
system, or for placing a recirculation pump in operation. 
The Note takes exception to the requirements of the 
Surveillance being met Ci .e., forced coolant circulation is 
not required for this initial 2 hour period), which also 
allows entry into the Applicability of this Specification in 
accordance with SR 3.0.4 since the Surveillance will not be 
"not met" at the time of entry into the Applicability. 

SR 3.4,7.2 

RHR Shutdown Cooling (SOC) System piping and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

(continued) 
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RHR Shutdown Cooling System-Hot Shutdown 
B 3.4.7 

SR 3.4.7.2 (continued) 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

• 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas· volume in • 
the RHR SOC piping on the discharge side of a pump), the 

U ~-l-a-1:i.c e-:i-S--+1 0-t-m g.t__,____J--i--t-M-a-GGU m u-la-te 0---g-a-S-:f-'r------r~ 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determined by subsequent evaluation 
that the RHR Shutdown Cooling System is not rendered 
inoperable by the accumulated gas (i.e., the system is 
sufficiently filled with water), the Surveillance may be 
declared met. Accumulated gas should be eliminated or 
brought within the acceptance criteria limits. Since the 
RHR SOC piping on the discharge side of the pump is the same 
as the Low Pressure Coolant Injection piping, performances 
of surveillances for ECCS TS may satisfy the requirements of 
this surveillance. For the RHR SOC piping on the suction 
side of the RHR pump, the surveillance is met by virtue of 
the performance of operating procedures that ensure that the 
RHR SOC suction piping is adequately filled and vented. The 
performance of these manual actions ensures that the 
surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 

(continued) 
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SR 3,4.7.2 (continued) 

intrusion mechanisms may be verified by monitoring a 
representative subset of susceptible locations. Monitoring 
may not be practical for locations that are inaccessible due 
to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locaitions 
alternative methods (e.g., operating parameters, remote 
monitoring) may be used to monitor the susceptible location. 
Monitoring is not required for susceptible locations where 

the maximum potential accumulated gas void volume has been 
evaluated and determined to not challenge system 
OPERABILITY. The accuracy of the method used for monitoring 
the susceptible locations and trending of the results should 
be sufficient to assure system OPERABILITY during the 
Surveillance interval. 

The SR may be met for one RHR SOC subsystem by virtue of 
having a subsystem in service in accordance with operating 
procedures. 

This SR is modified by two Notes. Note 1 that states the SR 
is not required to be performed until 12 hours after reactor 

• 
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Table 3.3.6.1-1. In a rapid shutdown, there may be 
insufficient time to verify all susceptible locations prior 
to entering the Applicability. 

Note 2 to the Surveillance recognizes that the scope of the 
surveillance is limited to the RHR system components. The 
HPSW system components have been determined to not be 
required to be in the scope of this surveillance due to 
operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

None. 
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 Residual Heat Removal {RHR) Shutdown Cooling System-Cold Shutdown 

BASES 

BACKGROUND Irradiated fuel in the shutdown reactor core generates heat 
during the decay of fission products and increases the 
temperature of the reactor coolant. This decay heat must be 
removed to maintain the temperature of the reactor coolant 
s 212°F. This decay heat removal is in preparation for 
performing refueling or maintenance operations, or for 
keeping the reactor in the Cold Shutdown condition. 

• 

The RHR System has two loops_with each loop consisting of 
two motor driven pumps, two heat exchangers, and associated 
piping and ·valves. There are two RHR shutdown cooling 
subsystems per RHR System loop. Both loops have a conrnon 
suction from the same recirculation loop. The four 
redundant, manually controlled shutdown cooling subsystems 
of the RHR System provide decay heat removal. Each pump 
discharges the reactor coolant, after circulation through 
the respective heat exchanger, to the reactor via the 
associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water (HPSW) • 
System. Any one of the four RHR shutdown cooling subsystems 

------~------~n-prav4de------the-reques-t-ed-dee-ay-heat-remev-a=I---funet--i-o . 

0 

APPL! CABLE Decay heat removal by operation of the RHR System in the 
SAFETY ANALYSES shutdown cooling 1110de is not required for mitigation of any 

event or accident evaluated in the safety analyses. Decay 
heat removal is, however, an important safety function that 
must be accomplished or core dauiage could result. The RHR 
Shutdown Cooling System meets Criterion 4 of the NRC Policy 
Statement. 

LCO Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and when no recirculation pump is in operation, 
one RHR shutdown cooling subsystem must be in operation. An 

PBAPS UNIT 3 

'OPERABLE RHR shutdown cooling subsystem consists of one 
OPERABLE RHR pump, one heat exchanger, a HPSW pump capable 
of providing cooling to the heat exchanger, and the 
associated piping and valves. The two subsystems have a 
co111T1on suction source and are allowed to have conmen 
discharge piping. Since piping is a passive component that 
is, assumed not to fail, it is allowed to be corranon to both 

(continued} 
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RHR Shutdown Cooling System-Cold Shutdown 
B 3.4.8 

subsystems. In MODE 4, the RHR cross tie valve 
(MO-3-1O-O2O) may be opened (per LCO 3.5.2) to allow pumps 
in one loop to discharge through the opposite recirculation 
loop to make a complete subsystem. In addition, the HPSW 
cross-tie valve may be opened to allow an HPSW pump in one 
loop to provide cooling to a heat exchanger in the opposite 
loop to make a complete subsystem. Additionally, each 
shutdown cooling subsystem is considered OPERABLE if it can 
be manually aligned (remote or local) in the shutdown 
cooling mode for removal of decay heat. In MODE 4, one RHR 
shutdown cooling subsystem can provide the required cooling, 
but two subsystems are required to be OPERABLE to provide 
redundancy. Operation of one subsystem can maintain or 
reduce the reactor coolant temperature as required. 
However, to ensure adequate core flow to allow for accurate 
average reactor coolant temperature monitoring, nearly 
continuous operation is required. Management of gas voids 
is important to RHR Shutdown Cooling System OPERABILITY. 

Note 1 permits both required RHR shutdown cooling subsystems 
to be shut down for a period of 2 hours in an 8 hour period. 
Note 2 allows one required RHR shutdown cooling subsystem to 
be inoperable for up to 2 hours for performance of 
Surveillance tests. These tests may be on the affected RHR 

--------------";"System or o-n some other pl ant system or component that 
necessi tate.s placing the RHR System in an i nop'erabl e status 
during the performance. This is permitted because the core 
heat generation can be low enough and the heatup rate slow 
enough to allow some changes to the RHR subsystems or other 
operations requiring RHR flow interruption and loss of 
redundancy. 

AP PU CAB I LITY 
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In MODE 4, the RHR Shutdown Cooling System must be OPERABLE 
and shall be operated in the shutdown cooling mode to remove 
decay heat to maintain coolant temperature below 212°F. 
Otherwise, a recirculation pump is required to be in 
operation. 

In MODES 1 and 2, and in MODE 3 with reactor steam dome 
pressure greater than or equal to the RHR shutdown cooling 
isolation pressure, this LCO is not applicable. Operation 
of the RHR System in the shutdown cooling mode is not 
allowed above this pressure because the RCS pressure may 
exceed the design pressure of the shutdown cooling piping. 
Decay heat removal at reactor pressures above the RHR 
shutdown cooling isolation pressure is typically 
accomplished by condensing the steam in the main condenser. 

B 3.4-39 Revision No. 128 
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APPLICABILITY 
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ACTIONS 

RHR Shutdown Cooling System-Cold Shutdown 
B 3.4.8 

Additionally, in MODE 2 below this pressure, the OPERABILITY 
requirements for the Emergency Core Cooling Systems (ECCS) 
(LCO 3.5.1, "ECCS-Operating") do not allow placing the RHR 
shutdown cooling subsystem into operation. 

The requirements for decay heat removal in MODE 3 below the 
RHR shutdown cooling isolation pressure and in MODE 5 are 
discussed in LCO 3.4.7, •Residual Heat Removal (RHR) 
Shutdown Cooling System-Hot Shutdown"; LCO 3.9.7, "Residual 
Heat 'Removal (RHR)-High Water Level"; and LCO 3.9.8, 
"Residual Heat Removal (RHR)-Low Water Level." 

A Note has been provided to modify the ACTIONS related to 
RHR shutdown cooling subsystems. Section 1.3, Completion 
Times, specifies once a Condition has been entered, 
subsequent divisions, subsystems, components or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3....:also specifies Required Actions 
of ,the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 

• 

the Condition. However, the Required Actions for inoperable 
shutdown cooling subsystems provide .appropriate compensatory • 
measures for separate inoperable shutdown cooling 

---------------<--ubs-ys-t-ems.----As,-suGh-,-----a-----ote-ha-s-been-p~i-ded-that-al-l~w.>---
separate Condition entry for each inoperable RHR shutdown 

Q 
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cooling subsystem. 

A. l 

With one of the two required RHR shutdown cooling subsystems 
inoperable, except as pennitted by LCO Note 2, the remaining 
subsystem is capable of providing the required decay heat 
removal. However, the overall reliability is reduced. 
Therefore, an alternate method of decay heat removal must be 
provided. With both required RHR shutdown cooling 
su~systems inoperable, an alternate method of decay heat 
removal ~ust be provided in addition to that provided for 
the initial RHR shutdown cooling subsystem inoperability. 
This re-establishes backup decay heat removal capabilities, 
similar to the requirements of the LCD. The 1 hour 
Completion Time is based on the decay heat removal function 
and the probability of a loss of the available decay heat 

{continued} 

B 3.4-40 Revision No. O • 



BASES 

ACTIONS A.J. (continued) 

RHR Shutdown Cooling System-Cold Shutdown 
B 3.4.8 

removal capabilities. Furthermore, verification of the 
functional availability of these alternate method(s) must be 
reconfinned every 24 hours thereafter. This will provide 
assurance of continued heat removal capability. 

The required cooling capacity of the alternate method should 
be ensured by verifying (by calculation or demonstration) 
its capability to maintain or reduce temperature. Decay 
heat removal by ambient losses can be considered as, or 
contributing to, the alternate method capability. Alternate 
methods that can be used include (but are not limited to) 
the Condensate/Main Steam Systems (feed and bleed) and the 
Reactor Water Cleanup System. 

B.I and B,2 

With no RHR shutdown cooling subsystem and no recirculation 
pump in operation, except as permitted by LCO Note 1, and 
until RHR or recirculation pump operation is re-established, 
an alternate method of reactor coolant circulation must be 
placed into service. This will provide the necessary 

• 

circulation for monitoring coolant temperature. The 1 hour • 
-------------CompletiorL.Jime is based on the coolant circulation function 

0 
PBAPS UNIT 3 

and is modified such that the 1 hour ,s apphc.ablts_ ------
separately for each occurrence involving a loss of coolant 
circulation. Furthermore, verification of the functioning 
of the alternate method must be reconfirmed every 12 hours 
thereafter. This will provide assurance of continued 
temperature monitoring capability. 

During the period when the reactor coolant is being 
· circulated by an alternate method (other than by the 

required RHR shutdown cooling subsystem or recirculation 
pump), the reactor coolant temperature and pressure must be 
periodically monitored to ensure proper function of the 
alternate method. The once per hour Completion Time is 
deemed appropriate. 

(continued) 
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SR 3.4,8,1 

RHR Shutdown Cooling System-Cold Shutdown 
B 3.4.8 

This Surveillance verifies that one required RHR shutdown 
cooling subsystem or recirculation pump is in operation and 
circulating reactor coolant. The required flow rate is 
determined by the flow rate necessary to provide sufficient 
decay heat removal capability. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3,4.8.2 

RHR Shutdown Cooling (SOC) System piping and components have 
the potential to develop voids and pockets of entrained 
gases.· Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also prevent 
water hammer, pump cavitation, and pumping of noncondensible 
gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plant and 
elevation drawings, calculations and operational procedures. 
The design review is supplemented by system walk downs to 
validate the system high points and to confirm the location 
and orientation of important components that can become 
sources of gas or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on pl ant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the vo1ume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas 
volume in the RHR SOC piping on the discharge side of a 
pump), the Surveillance is not met. If the accumulated gas 
is eliminated or brought within the acceptance criteria 
limits during performance of the Surveillance, the SR is 
met and past system OPERABILITY is evaluated under the 
Corrective Action Progiam. If it is determined by subsequent 
evaluation that the RHR Shutdown Cooling System is not 
rendered inoperable by the accumulated gas Ci .e., the system 
is sufficiently filled with water), the Surveillance 

(continued) 
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RHR Shutdown Cooling Sy~tem-Cold Shutdown 
B 3.4.8 

SR 3.4.8,2 (continued) 

may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. Since 
the RHR SOC piping on the discharge side of the pump is the 
same as the Low Pressure Coolant Injection piping, 
performances of surveillances for ECCS TS may satisfy the 
requirements of this surveillance. For the RHR SOC piping 
on the suction side of the RHR pump, the surveillance is 
met by virtue of the performance of operating procedures 
that ensure that the RHR SOC suction piping is adequately 
filled and vented. The performance of these manual 
actions ensures that the surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a 
representative subset of susceptible locations. Monitoring 
may not be practical for locations that are inaccessible 
due to radiological or environmental conditions, the plant 
configuration, or ,Personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote 
monitoring) may be used to monitor the susceptible 
location. Monitoring is not required for susceptible 

ions were e max mum po en 1a accumu a e gas vo 
volume has been evaluated and determined to not challenge 
system OPERABILITY. The accuracy of the method used for 
monitoring the susceptible locations and trending of the 
results should be sufficient to assure system OPERABILITY 
during the Surveillance interval. 

The SR can be met by virtue of having an RHR SOC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
·components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating experience and the design of 
the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

No.ne. 
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RCS PIT Limits 

B 3.4.9 

B 3.4 REACTOR COOLANT SYS1EM (RCS) 

B 3.4.9 RCS Pressure and Temperature (P/T) Limits 

BASES 

BACKGROUND All components of the RCS are designed to withstand effects 
of cyclic loads due to system pressure and temperature 
changes. These loads are introduced by startup (heatup) and 
shutdown (cooldown) operations, power transients, and 
reactor trips. This LCO limits the pressure and temperature 
changes during RCS heatup and cooldown, within the design 
assumptions and the stress limits for cyclic operation. 

The PRESSURE AND TEMPERATURt LIMITS REPORT (PTLR) (Ref. 9) 
contains P/T limit curves for heatup, cooldown, and 
inservice leakage and hydrostatic testing, and also limits 
the maximum rate of change of reactor coolant temperature. 
The criticality curve provides limits for both heatup and 
criticality. 

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational 
guidance d~ring heatup or cooldown maneuvering, when 
pressure and temperature indications are monitored and 

• 
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The LCO establishes operating limits that provide a margin 
to brittle failure of the reactor vessel and piping of the 
reactor coolant pressure boundary (RCPB). The vessel is the 
component most subject to brittle failure. Therefore, the 
LCO limits apply to the vessel. 

10 CFR 50, Appendix G (Ref. 1), requires the establishment 
of P/T limits for material fracture toughness requirements 
of the RCPB materials. Reference 1 requires an adequate 
margin to brittle failure during normal operation, abnormal 
operational transients, and system hydrostatic tests. It 
mandates the use of the ASME Code, Section III, Appendix G 
(Ref. 2) . 

The actual shift in the RT Hor of the vessel material will be 
established periodfcally by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance 
with the UFSAR (Ref. 3) and Appendix Hof 10 CFR 50 
(Ref. 4). The operating P/T limit curves will be adjusted, 
as necessary, based on the evaluation findings and the 
recommendations of Reference 5. 

B 3.4-43 Revision No. 102 
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RCS P/T Limits 
B 3.4.9 

The P/T limit curves are composite curves established by 
superimposing ltmits derived from stress analyses of those 
portions of the reactor vessel and head that are the most 
restrictive. At any specific pressure, temperature, and 
temperature rate of change, one location within the reactor 
vessel will dictate_ the most restrictive limit. Across the 
span of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the 
most restrictive regions. 

The heatup curve represents a different set of restrictions 
than the cooldown curve because the directions of the 
thermal gradients through the vessel wall are reversed. The 
thermal gradient reversal alters the location of the tensile 
stress between the outer and inner walls. 

The criticality limits include the Reference 1 requirement 
that they be at least 40°F above the heatup curve or the 
cooldown curve and not lower than 60°F above the adjusted 
reference temperature of the reactor vessel material in the 
region that is controlling (reactor vessel flange region) . 

The consequence of violating the LCO limits is that the RCS 
has been operated under conditions that can result in 

• 
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APPLICABLE 
SAFETY ANALYSES 
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In the event these limits are exceeded, an evaluation must 
be performed to determine the effect on the structural 
integrity of the RCPB components. ASME Code, Section XI, 
Appendix E (Ref. 6), provides a recommended methodology for 
evaluating an operating event that causes an excursion 
outside the limits. 

The P/T limits are not derived from Design Basis Accident 
(OBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temperature 
rate of change conditions that might cause undetected flaws 
to propagate and cause nonductile failure of the reactor 
pressure vessel, a condition that is unanalyzed. Since the 
P/T limits are not derived from any OBA, there are no 
acceptance limits related to the P/T limits. Rather. the 
P/T limits are acceptance limits themselves since they 
preclude operation in an unanalyzed condition. 
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RCS P/T Limits 
B 3.4.9 

RCS P/T limits satisfy Criterion 2 of the NRC Policy 
Statement. 

The elements of this LCO are: 

a. RCS pressure and temperature are within the limits 
specified in the PTLR and heatup and cooldown rates are 
within the limits specified in the PTLR; 

b. The temperature difference-between the reactor vessel 
bottom head coolant and the reactor pressure vessel 
(RPV) coolant is within the limits specified in the 
PTLR during recirculation pump startup; 

c. The temperature difference between the reactor coolant 
in the respective recirculation loop and in the 
reactor vessel is withih the limits specified in the 
PTLR during recirculation pump startup; 

d. RCS pressure and temperature are within the 
criticality limits specified in the PTLR, prior to 
achieving criticality; and 

e. The reactor vessel flange and the head flange 
temperatures are within the limits specified in the 
PTLR when tensioning the reactor vessel head bolting 
studs. 

These limits define allowable operating regions ~nd permit a 
large number of operating cycles while also providing a wide 
margin to nonductile failure. 

The rate of change of temperature limits controls the 
thermal gradient through the vessel wall and is used as 
input for calculating the heatup, cooldown, and inservice 
leakage and hydrostatic testing P/T limit curves. Thus, the 
LCO for the rate of Change of temperature restricts stresses 
caused by thermal gradients and also ensures the validity of 
the P/T limit curves. 
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RCS PIT Limits 
B 3.4.9 

Violation of the limits places the reactor vessel outside of 
the bounds of the stress analyses and can increase stresses 
in other RCS components. The consequences depend on several 
factors, as follows: 

a. The severity of the departure from the allowable 
operating pressure temperature regime or the severity 
of the rate of change of temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel walls to become more pronounced); and 

c. The existences, sizes, and orientations of flaws in 
the vessel material . 

The potential for violating a P/T limit exists at all times. 
For example, P/T limit violations could result from ambient 
temperature conditions that result in the reactor vessel 
metal temperature being less than the minimum allowed 
temperature for boltup. Therefore, this LCD is applicable 
even when fuel is not loaded in the core. 

Operation outside the P/T limits in the PTLR while in 
MODES 1, 2, and 3 must be corrected so that the RCPB is 
returned to a condition that has been verified by stress 
analyses. 

The 30 minute Completion Time reflects the urgency of 
restoring the parameters to within the analyzed range. Most 
violations will not be severe, and the activity can be 
accomplished in this time in a controlled manner. · 

Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 
evaluation must verify the RCPB integrity remains acceptable 
and must be completed if continued operation is desired. 
Several methods may be used, including comparison with 
pre-analyzed transients in the stress analyses, new 
analyses, or inspection of the components. 

ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation. However, its use is restricted to 
evaluation, of the vessel beltline. 
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RCS P/T Limits 
B 3.4.9 

fhe 72 hour Completion Time is reasonable to accomplish the 
evaluation-of a mild violation. More severe violations may 
require special, event specific stress analyses or 
inspections. A favorable evaluation must be completed if 
continued operation is desired. 

Condition A is modified by a Note requiring Required 
Action A.2 be completed whenever the Condition is entered. 
The Note emphasizes the need to perform the evaluation of 
the effects of the excursion outside the allowable limits. 
Restoration alone per Required Action A.l is insufficient 
because higher than analyzed stresses may have occurred and 
may hav~ affected the RCPB integrity. 

B,1 and B.2 

If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be placed in a lower 
MODE because either the RCS remained in an unacceptable P/T 
region for an extended period of increased stress, or a 
sufficiently severe event caused entry into an unacceptable 

• 
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careful examination of the event, best accomplished with the 
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RCS at reduced pressure and temperature. With the reduced 
pressure and temperature conditions, the possibility of 
propagation of undetected flaws is decreased. 

Pressure and temperature are reduced by placing the plant in 
at least MODE 3 within 12 hours and in MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

C.1 and C.2 

Operation outside the PIT limits in the PTLR in other than 
MODES 1, 2. and 3 (including defueled conditions) must be 
corrected so that the RCPB is returned to a condition that 
has been verified by stress analyses. The Required Action 
must be initiated without delay and continued until the 
limits are restored. 

B 3.4-47 Revision No. 102 • 



• BASES 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

C,1 and C,2 (continued) 

RCS P/T Limits 
B 3.4.9 

Besides restoring the P/T limit parameters to within limits, 
an evaluation is required to determine if RCS operation is 
allowed. This evaluation must verify that the RCPB 
integrity is acceptable and must be completed. before 
approaching criticality or heating up to> 212°F. Several 
methods may be used, including comparison with pre-analyzed 
transients, new analyses, or inspection of the components. 
ASME Code, Section XI, Appendix E (Ref. 6), may be used to 
support the evaluation; however, its use is restricted to 
evaluation of the beltline. 

SR 3.4.9,1 

Verification that operation is within the PTLR limits is 
required when RCS pressure and temperature conditions are 
undergoing planned changes. Plant procedures specify the 
pressure and temperature monitoring points to be used during 
the performance of this Surveillance. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

• 
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hydrostatic testing may be discontinued when the criteria 
given in the relevant plant procedure for ending the 
activity are satisfied. 

This SR has been modified with a Note that requires this 
Surveillance to be performed only during system heatup and 
cooldown operations and inservice leakage and hydrostatic 
testing. 

, SR 3.4,9.2 

A separate limit in the PTLR is used when the reactor is 
approaching criticality. Consequently, the RCS pressure and 
temperature must be verified within the appropriate limits 
before withdrawing control rods that will make the reactor 
critical. 
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SURVEILLANCE 
REQUIREMENTS 

SR 3.4.9.2 (continued) 

RCS P/T Limits 
B 3.4.9 

Performing the Surveillance within 15 minutes before control 
rod withdrawal for the purpose of achieving criticality 
provides adequate assurance that the limits will not be 
exceeded between the time of the Surveillance and the time 
of the control rod withdrawal. 

SR 3.4,9,3 and SR 3,4,9,4 

Differential temperatures within the applicable limits in 
the PTLR ensure that thermal stresses resulting from the 
startup of an idle recirculation pump will not exceed design 
allowances. In addition, compliance with these limits 
ensures that the assumptions of the analysis for the startup 
of an idle recirculation loop (Ref. 8) are satisfied. 

Performing the Surveillance within 15 minutes before 
starting the idle recirculation pump provides adequate 
assurance that the limits will not be exceeded between the 
time of the Surveillance and the time of the idle pump 
start. 

• 

• -----------~-----'-'-A~□ ~a~c~c-u--...ie_pt_abl.aJrtaa.rLs_o_f_______de.mo.n.sJ:rating __c_omplian_ce_wi.th-tbc-----
temperature differential requirement in SR 3.4.9.4 is to 
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compare the temperatures of the operating recirculation loop 
and the idle loop. 

SR 3.4.9.3 and SR 3.4.9.4 have been modified by a Note that 
requires the Surveillance to be met only in MODES 1, 2, 3, 
and 4. In MODE 5, the overall stress on limiting components 
is lower. Therefore, ~T limits are not required. The Note 
also stqtes the SR is only required to be met during a 
recirculation pump startup, since this ts when the stresses 
occur. 

SR 3.4.9,5. SR 3,4.9.6, and SR 3,4,9.7 

Limits in the P1LR on the reactor vessel flange and head 
flange temperatures are generally bounded by the other P/T 
limits during system heatup and cooldown. However, 
operations approaching MODE 4 from MODE 5 and in MODE 4 with 
RCS temperature less than or equal to certain specified 
values require assurance that these temperatures meet the 
LCO limits. 
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RCS PIT Limits 
B 3.4.9 

SR 3.4.9.5, SR 3.4.9.6, and SR 3.4.9,7 (continued) 

The flange temperatures must be verified to be above the 
limits in the PTLR before and while tensioning the vessel 
head bolting studs to ensure that once the head is tensioned 
the limits are satisfied. When in MODE 4 with RCS 
temperatures 80°F, checks of the flange temperatures are 
required because of the reduced margin to the limits. When 
in MODE 4 with RCS temperatures l00°F, monitoring of the 
flange temperature is required to ensure the temperature is 
within the limits specified in the PTLR. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.4.9.5 is modified by a Note that requires the 
Surveillance to be performed only when tensioning the 
reactor vessel head bolting studs. SR 3.4.9.6 is modified 
by a Note that requires the Surveillance to be initiated 
after RCS temperatures 80°F in MODE 4. SR 3.4.9.7 is 
modified by a Note that requires the Surveillance to be 
initiated after RCS temperatures l00°F in MODE 4. The Notes 
contained in these SRs are necessary to specify when the 
reactor vessel flange and head flange temperatures are 
required to be verified to be within the limits specified. 

1. 

2. 

3. 

4. 

5. 

10 CFR 50, Appendix G. 

ASME, Boiler and Pressure Vessel Code, Section III, 
Appendix G. 

UFSAR, Section 4.2.6 and Appendix K. 

10 CFR 50, Appendix H. 

Regulatory Guide 1.99, Revision 2, May 1988. 
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6. 

7. 

8. 

9. 

RCS P/T Limits 
B 3.4.9 

ASME, Boiler and Pressure Vessel Code, Section XI, 
Appendix E. 

DELETED 

UFSAR, Section 14.5.6.2. 

PRESSURE AND TEMPERATURE LIMITS REPORT. 
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Reactor Steam Dome Pressure 

B 3.4.10 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.10 Reactor Steam Dome Pressure 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

The reactor steam dome pressure is an assumed value in the 
determination of compliance with reactor pressure vessel 
overpressure protection criteria and is also an assumed 
initial condition of design basis accidents ~nd transients. 

The reactor steam dome pressure of~ 1053 psig is an 
initial condition of the vessel overpressure protection 
analysis of Reference 1. This analysis assumes an initial 
maximum reactor steam dome pressure and evaluates the 
response of the pressure relief system, primarily the 
safety/relief valves, during the limiting pressurization 
transient. The determination of compliance wilh the 
overpr~ssure criteria is dependent on the initial reactor 
steam dome pressure; therefore, the limit on this pressure 
ensures that the assumptions of the overpressure protection 
analysis are conserved. Reference 2 along witr Refe1·ence 1 
assumes an initial reactor steam dome pressure for the 
analysis of design basis accidents and transients used tc 
determine the limits for fuel cladding integrity (see BJ;.es 

---------------1-lJ.Jl-....L....l.,..U.-3....2.._2._ " AL POWER RATIO (MCPR) ") anu 1% 

LCO 

APPLICABILITY 
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cladding plastic strain (see Bases for LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE CLHGR)"). 

Reactor steam dome pressure satisfies the requirements of 
Criterion 2 of the NRC Policy Statement. 

The specified reactor steam dome pressure limit of 
~ 1053 psig ensures the plant is operated within the 
assumptions of the reactor overpressure protection analysis. 
Operation above the limit may result in a transient response 
more severe than analyzed. 

In MODES 1 and 2, the reactor steam dome pressure is 
required to be less than or equal to the limit. In these 
MODES, the reactor may be generating significant steam and 
the events which may challenge the overpressure limits are 
possible. 

B 3.4-52 Revision No. 50 
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ACTIONS 

Reactor Steam Dome Pressure 
B 3.4.10 

In MODES 3, 4, and 5, the limit is not applicable because 
the reactor is shut down. In these MODES, the reactor 
pressure is well below the required limit, and no 
anticipated events will challenge the overpressure limits. 

A.....l 

With the reactor steam dome pressure greater than the limit, 
prompt action should be taken to reduce pressure to below 
the ltmit and return the reactor to operation within the 
bounds of the analyses. The 15 minute Completion Time is 
reasonable considering the importance of maintaining the 
pressure within limits. This Completion Time also ensures 
that the probability of an accident occurring while pressure 
is greater than the limit is minimized. 

Ll 

If the reactor steam dome pressure cannot be restored to 
within the limit within the associated Completion Time, the 
plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 

• 
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T i me of 12 hours is reasonable, based on operating 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 
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experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3,4,10,1 

Verification that reactor steam dome pressure is~ 1053 psig 
ensures thc1t the initial condi ti ans of the reactor 
overpressure protection analysis and design basis accidents 
are met. The Surveillance Frequency is controlled under the 
Survei 11 ance Frequency Control Program. 

1. 

2. 

NEDC-33566P, dSafety Analysis Report for Exelon Peach 
Bottom Atomic Power Station Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

UFSAR, Chapter 14. 
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ECCS-Operati ng 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER INVENTORY CONTROL 
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.1 ECCS-Operating 

BASES 

BACKGROUND The ECCS are designed, in conjunction with the primary and 
secondary containment, to limit the release of radioactive 
materials to the environment following a loss of coolant 
accident (LOCA). The ECCS uses two independent methods 
(flooding and spraying) to cool the core during a LOCA. The 
ECCS network consists of the High Pressure Coolant Injection 
(HPCI) System, the Core Spray (CS) System, the low pressure 
coolant injection (LPCI) mode of the Residual Heat Removal 
CRHR) System, and the Automatic Depressurization System 
(ADS). The suppression pool provides the required source of 
water for the ECCS. Although no credit is taken in the 
safety analyses for the condensate storage tank (CST), it is 
capable of providing a source of water for the HPCI and CS 
systems. 

On receipt of an initiation signal, ECCS pumps automatically 
start; simultaneously, the system aligns and the pumps 
inject water, taken either from the CST or suppression pool, 

-----~--------+-·, r+t 0------th e-Re a-c-t-&P----C-oo+a-nt--Sys Lem (Rcs--)-a:s-RC S press u re i s 
overcome by the discharge pressure of the ECCS pumps. 
Although the system is initiated, ADS action is delayed, 
allowing the operator to interrupt the timed sequence if the 
system is not needed. The HPCI pump discharge pressure 
almost immediately exceeds that of the RCS, and the pump 
injects coolant into the vessel to cool the core. If the 
break is small, the HPCI System will maintain coolant 
inventory as well as vessel level while the RCS is still 
pressurized. If HPCI fails, it is backed up by AD$ in 
combination with LPCI and CS. In this event, the ADS timed 
sequence ~ould be allowed to time out and open the selected 
safety/relief valves CS/RVs) depressurizing the RCS, thus 
allowing the LPCI and CS to overcome RCS pressure and inject 
coolant into the vessel. If the break is large, RCS 
pressure initially drops rapidly and the LPCI and CS cool 
the core. 

PBAPS UN IT 3 

Water from the break returns to the suppression pool where 
it is used again and again. Water in the suppression pool 
is circulated through an RHR System heat exchanger cooled by 
the High Pressure Service Water System. Depending on the 
location and size of the break, portions of the ECCS may be 
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ECCS-Operat i ng 
B 3.5.1 

ineffective; however,the overall design is effective in 
cooling the core regardless of the size or location of the 
piping break. 

All ECCS subsystems are designed to ensure that no single 
active component failure will prevent automatic initiation 
and successful operation of the minimum required ECCS 
equipment. 

The CS System (Ref. I) is composed of two independent 
subsystems. Each subsystem consists of two 50% capacity 
motor driven pumps, a spray sparger above the core, and 
piping and valves to transfer water from the suppression 
pool to the sparger. The CS System is designed to ptovide 
cooling to the reactor core when reactor pressure is low. 
Upon receipt of an initiation signal, the CS pumps in both 
subsystems are automatically started (if offsite power is 
available, A and C pumps in approximately 13 seconds, and B 
and D pumps in approximately 23 seconds, and if offsite 
power is not available, all pumps 6 seconds after AC power 
is available). When the RPV pressure drops sufficiently, CS 
System flow to the RPV begins. A full flow test line is 
provided to route water from and to the suppression pool to 
allow testing of the CS System without spraying water in the 
RPV. 

LPCI is an independent operating mode of the RHR System. 
There are two LPCI subsystems (Ref. 2), each consisting of 
two motor driven pumps and piping and valves to transfer 
water from the suppression pool to the RPV via the 
corresponding recirculation _loop. The two LPCI pumps and 
associated motor operated valves in each LPCI subsystem are 
powered from separate 4 kV emergency buses. Both pumps in a 
LPCI subsystem inject water into the reactor vessel through 
a co11111on inboard injection valve and depend on the closure 
of the recirculation plllllp discharge valve following a LPCI 
injection signal. Therefore, each LPCI subsystems' conunon 
inboard injection valve and recirculation pump discharge 
valve is powered from one of the two 4 kV emergency buses 
associated with that subsystem (normal source) and has the 
capability for automatic transfer to the second 4 kV 
emergency bus associated with that LPCI subsystem. The 
ability to provide power to the inboard injection valve and 
the recirculation pump discharge valve from either 4 kV 
emergency bus associated with the LPCI subsystem ensures 
that the single failure of a diesel generator (DG) will not 
result in the failure of both LPCI pumps in one subsystem. 

(continued) 
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ECCS-Operati ng 
B 3.5.1 

The two LPCI subsystems can be interconnected via the LPCI 
cross tie valve; however, the cross tie valve is maintained 
closed with its power removed to prevent loss of both LPCI 
subsystems during a LOCA. The LPCI subsystems are designed 
to provide core cooling at low RPV pressure. Upon receipt 
of an initiation signal, all four LPCI pumps are 
automatically started (if offsite power is available, A and 
B pumps in approximately 2 seconds and Can~ D pumps in 
approximately 8 seconds, and, if offsite power is not 
available, all pumps immediately after AC power is 
available). Since one DG supplies power to an RHR pump in 
both units, the RHR pump breakers are interlocked between 
units to prevent operation of an RHR pump from both units on 
one DG and potentially overloading the affected DG. RHR 
System valves in the LPCI flow path are automatically 
positioned to ensure the proper flow path for water from the 
suppression pool to inject into the recirculation loops. 
When the RPV pressure drops sufficiently, the LPCI flow to 
the RPV, via the corresponding recirculation loop, begins. 
The water then enters the reactor through the jet pumps. 
Full flow test lines are provided for the four LPCI pumps to 
route water to the suppression pool, to allow testing of the 
LPCI pumps without injecting water into the RPV. These test 
lines also provide suppression pool cooling capability, as 
described in LCO 3.6.2.3, "RHR Suppression Pool Cooling." 

The HPCI System (Ref. 3) consists of a steam driven turbine 
pump unit, piping, and valves to provide steam to the 
turbine, as well as piping and valves to transfer water from 
the suction source to the core via the feedwater system 
line, where the coolant is distributed within the RPV 
through the feedwater sparger. Suction piping for the 
system is provided from the CST and the suppression pool. 
Pump suction for HPCI is normally aligned to_ the CST source 
to minimize injection of suppression pool water into the 
RPV. However, if the CST water supply is low, or if the 
suppression pool level is high, an automatic transfer to the 
suppression pool water source ensures a water supply for 
continuous operation of the HPCI System. The steam supply 
to the HPCI turbine is piped from a main steam line upstream 
of the associated inboard main steam isolation valve. 

The HPCI System is designed to provide core cooling for a 
wide range of reactor pressures (150 psig to 1170 p~ig). 
Upon receipt of an initiation signal, the HPCI turbine,,..stop 
valve and turbine control valve open and the turbine 
accelerates to a specified speed. As the HPCI flow 
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ECCS-Operati ng 
B 3.5.1 

increases, the turbine governor valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
HPCI turbine is discharged to the suppression pool. A full 
flow test line is provided to route water back to the CST to 
allow testing of the HPCI System during normal operation 
without injecting water into the RPV. 

The ECCS pumps are provided with m1n1mum flow bypass lines, 
which discharge to the suppression pool. The valves in 
these lines automatically open to prevent pump damage due to 
overheating when other discharge line valves are closed. To 
ensure rapid delivery of water to the RPV and to minimize 
water hammer effects, all ECCS pump discharge lines are 
filled with water. The LPCI and CS System discharge lines 
are kept full of water using a "keep fill" system. The HPCI 
System is normally aligned to the CST. The height of water 
in the CST is sufficient to maintain the piping full of 
water up to the first isolation valve. The relative height 
of the feedwater line connection for HPCI is such that the 
water in the feedwater lines keeps the remaining portion of 
the HPCI discharge line full of water. Therefore, HPCI does 
not require a "keep fi 71" system when aligned to the CST. A 
connection to the CST maintains HPCI full when HPCI is 
aligned to the torus, and the CST level is at or above 

--------------e~l_e_v_a t-1~0-n~1~4~9 ~, -~6~"~(~14. 5 ' above tank bottom) . 

APPLICABLE 
SAFETY ANALYSES 

PBAP'S UNIT 3 

The Nuclear System Pressure Relief System consists of 3 
safety valves (SVs) and 11 safety/relief valves (S/RVs). 
The ADS (Ref. 4) consists of 5 of the 11 S/RVs. It is 
designed to provide depressurization of the RCS during a 
small break LOCA if HPCI fails or is unable to maintain 
required water level in the RPV. ADS operation reduces the 
RPV pressure to within the operating pressure range of the 
low pressure ECCS subsystems (CS and LPCI), so that these 
subsystems can provide coolant inventory makeup. Each of 
the S/RVs used for automatic depressurization is equipped 
with one nitrogen accumulator and associated inlet check 
valves. The accumulator provides the pneumatic power to 
actuate the valves. 

The ECCS performance is evaluated for the entire spectrum of 
break sizes for a postulated LOCA. The accidents for which 
ECCS operation is required are presented in Reference 5. 
The required analyses and assumptions are defined in 
Reference 6. The results of these analyses are described in 
References 7, 14 and 15. 
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This LCO helps to ensure that the following acceptance 
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 8), 
will be met following a LOCA, assuming the worst case single 
active component failure in the ECCS: · 

a. Maximum fuel element cladding temperature is~ 2200°F; 

b. Maximum cladding oxidation is~ 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water 
reaction is~ 0.01 times the hypothetical amount that 
would be generated if all of the metal in the cladding 
surrounding the fuel, excluding the cladding 
surrounding the plenum volume, were to react; 

d. The core is maintained in a coolable geometry; and 

e. Adequate long term cooling capability is maintained. 

The limiting single failures are discussed in References 7, 
14, and 15. The remaining OPERABLE ECCS subsystems provide 
the capability to adequately cool the core and prevent 
excessive fuel damage. 

The ECCS satisfy Criterion 3 of the NRC Policy Statement. 

Each ECCS injection/spray subsystem and five ADS valves are 
required to be OPERABLE. The ECCS injection/spray 
subsystems are defined as the two CS subsystems, the two 
LPCI subsystems, and one HPCI System. The low pressure ECCS 
injection/spray subsystems are defined as the two CS 
subsystems and the two LPCI subsystems. Management of gas 
voids is important to ECCS injection/spray subsystem 
OPERABI LHY. 

With less than the required number of ECCS subsystems 
OPERABLE, the potential exists that during a limiting design 
basis LOCA concurrent with the worst case single failure, 
the limits specified in Reference 8 could be exceeded. All 
ECCS subsystems must therefore be OPERABLE to satisfy the 
single failure criterion required by Reference 8. 

A LPCI subsystem is considered inoperable during al1gnment 
and operation for decay heat removal when below the actual 
RHR shutdown cooling isolation pressure in MODE 3, since 
transferring from the shutdown cooling mode to the LPCI mode 
could result in pump cavitation and voiding in the suction 
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piping, resulting in the potential to damage the RHR System, 
including water hammer. This is necessary since the RHR 
System is required to operate in the shutdown cooling mode 
to remove decay heat and sensible heat from the reactor. At 
these low pressures and decay heat levels, a reduced 
complement of ECCS subsystems should provide the required 
core cooling, thereby allowing operation of RHR shutdown 
cooling when necessary. One LPCI subsystem shall be 
declared inoperable when M0-34A(B) and M0-39A(B) are 
simultaneously open in the same subsystem (one or both 
subsystems) with no Emergency Diesel Generators CEDGs) 
declared inoperable to ensure compliance to References 7, 
14, and 15 single failure analyses (Ref. 11). 

If the M0-34A and M0-39A are simultaneously open, the 'A' 
subsystem of LPCI shall be declared inoperable unless the 
E-1, E-2, or E-4 EOG is declared inoperable. If the M0-34B 
and M0-39B are simultaneously open, the 'B' subsystem of 
LPCI shall be declared inoperable unless the E-1, E-2, or 
E-3 EOG is declared inoperable. 

All ECCS subsystems are required to be OPERABLE during 

• 

• MODES 1, 2, and 3, when there is considerable energy_!_!inc!--.Jt~h~e~---
--------------r-e~tto~rrcc~orrre-ond core cooling would be required to prevent 

'ACTIONS 
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fuel damage in the event of a break in the primary system 
piping. In MODES 2 and 3, when reactor steam dome pressure 
is~ 150 psig, HPCI is not required to be OPERABLE because 
the low pressure ECCS subsystems can provide sufficient flow 
below this pressure. In MODES 2 and 3, when reactor steam 
dome pressure is~ 100 psig, ADS is not required to be 
OPERABLE because the low pressure ECCS subsystems can 
provide sufficient flow below th.is pressure. ECCS 
Requirements for MODES 4 and 5 are specified in LCD 3.5.4, 
"RPV WATER INVENTORY CONTROL." 

A Note prohibits the application of LCD 3.0.4.b to an 
inoperable HPCI subsystem. There is an increased risk 
associated with entering a MODE or other specified condition 
in the Applicability with an inoperable HPCI subsystem and 
the provisions of LCD 3.0.4.b, which allow entry into a MODE 
or other specified condition in the Applicability with the 
LCD not met after performance of a risk assessment 
addressing inoperable systems and components, should not be 
applied in this circumstance. 
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(continued) 
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If any one low pressure ECCS injection/spray subsystem is 
inoperable, or if one LPCI pump in each subsystem is 
inoperable, all inoperable subsystems must be restored to 
OPERABLE status within 7 days (e.g., if one LPCI pulJlp in 
each subsystem is inoperable, both must be restored within 
7 days). In this Condition, the remaining OPERABLE 
subsystems provide adequate core cooling during a LOCA. 
However, overall ECCS reliability is reduced, because a 
single failure in one of the remaining OPERABLE subsystems, 
concurrent with a LOCA, may result in the ECCS not being 
able to perform its intended safety function. The 7 day 
Completion Time is based on a reliability study (Ref. 9) 
that evaluated the impact on ECCS availability, assuming 
various components and subsystems were taken out of service. 
The results were used to calculate the average availability 
of ECCS equipment needed to mitigate the consequences of a 
LOCA as a function of allowed outage times (i.e., Completion 
Times). 
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ACTIONS .B........l 
(continued) 

If the inoperable low pressure ECCS subsystem cannot be 
restored to OPERABLE status within the associated Completion 
Time, the plant must be brought to a MODE in which overall 
plant risk is minimized. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 12) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable 
low-risk state. The allowed Completion Time is reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

C,1 and C,2 

If the HPCI System is inoperable and the RCIC System is 
immediately verified to be OPERABLE, the HPCI System must be 

• 

• restored to OPERABLE status within 14 days. In this 
Condition, adequate core cooling is ensured by the 
OPERABILITY of the redundant and diverse low pressure ECCS 

---------------._,i;-;n_,_.._j,_,e=--;:c:--:::t:--::i-=o-'--'-n-;c-/ =-,s p~r'-'a,..,y ___s_u_t_s_ys_t_em.,s_j_n__c:_o..n jJ.rn ct i on with ADS A l.s O-r-----
t he RCIC System will automatically provide makeup water at 

0 
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most reactor operating pressures. Immediate verification of 
RC I C OP ERA B I LI TY i s t he re f o re re q u i red when H PC I i s 
inoperable. This may be performed as an administrative 
check by examining logs or other information to determine if 
RCIC is out of service for maintenance or other reasons. It 
does not mean to perform the Surveillances needed to 
demonstrate the OPERABILITY of the RCIC System. If the 
OPERABILITY of the RCIC System cannot be verified 
immediately, however, Condition G must be immediately 
entered. If a single active component fails concurrent with 
a design basis LOCA, there is a potential•, depending on the 
specific failure, that the minimum required ECCS equipment 
will not be available.· A 14 day Completion Time is based on 
a reliability study cited in Reference 9 and has been.found 
to be acceptable through operating experience. 

D,l and D,2 

If any one low pressure ECCS injection/spray subsystem is 
inoperable in addition to an inoperable HPCI System, the 
inoperable low pressure ECCS injection/spray subsystem or 
the HPCI System must be restored to OPERABLE status within 
72 hours. In this Condition, adequate core cooling is 
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ensured by the OPERABILITY of the ADS and the remaining low 
pressure ECCS subsystems. However, the overall ECCS 
reliability is significantly reduced because a single 
failure in one of the remaining OPERABLE subsystems 
concurrent with a design basis LOCA may result in the ECCS 
not being able to perform its intended safety function. 
Since both a high pressure system (HPCI) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the HPCI System or 
the low pressure ECCS injection/spray subsystem to OPERABLE 
status. This Completion T1me is based on a reliability 
study cited in Reference 9 and has been found to be 
acceptable through operating experience. 

L..l 

The LCD requires five ADS va1ves to be OPERABLE in order 
provide the ADS function (Refs. 7, 14, and 15). A single 
failure in the OPERABLE ADS valves results in a reduction in 
depressurization capability. The 14 day Completion Time is 
based on a reliability study cited in Reference 9.and has 

• 
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F, 1 and F, 2 

If any one low pressure ECCS injection/spray subsystem is 
inoperable in addition to one inoperable ADS valve, adequate 

· core cooling is ensured by the OPERABILITY of HPCI and the 
remaining low pressure ECCS injection/spray subsystem. 
However, overall ECCS reliability is reduced because a 
single active component failure concurrent with a design 
basis LOCA could result in the minimum required ECCS 
equipment not being available. Since both a high pressure 
system (ADS) and a low pressure subsystem are inoperable, a 
more restrictive Completion Time of 72 hours is required to 
restore either the low pressure ECCS subsystem or the ADS 
valve to OPERABLE status. This Completion Time is based on 
a reliability study cited in Reference 9 and has been found 
to be acceptable through operating experience. 
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ACTIONS fu..l 
(continued) 

If any Required Action and associated Completion Time of 
Condition C, D, E, or Fis not met, the plant must be 
brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the p1ant must be 
brought to at least MODE 3 within 12 hours. Remaining in 
the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 
4 (Ref. 12) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

H.1 and H.2 

If two or more ADS valves are inoperable, there is a reduction 
in the depressurization capability. The plant must be brought 
to a condition in which the LCO does not apply. To achieve this 

• 

• ---------------c---~tu s, LI 1e 7lcmt-nms L be b ro.ug 11 L Llrot-4-e,rst-MOCl H-witttn----t2 ___ _ 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 3 

hours and reactor steam dome pressure reduced to= 100 psig 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner and 
without challenging plant systems. 

Ll 

When multiple ECCS subsystems are inoperable (for reasons 
other than the second Condition of Condition A), as stated 
in Condition I, the plant is in a condition outside of the 
accident analyses. Therefore, LCO 3.0.3 must be entered 
immediately. 

SR 3.5.1.1 

The ECCS injection/spray subsystem flow path p1p1ng and 
components have the potential to develop voids and pockets 
of entrained gases. Preventing and managing gas intrusion 
and accumulation is necessary for proper operation of the 

B 3.5-9 Revision No. 128 
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SR 3.5,1.1 (continued) 

ECCS-Operating 
B 3.5.1 

ECCS injection/spray ~ubsystems and may also prevent a water 
hammer, pump cavitation, and pumping of noncondensible gas 
into the reactor vessel. 

Selection ·of ECCS injection/spray subsystem locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or 
could otherwise cause gas to be trapped or difficult to 
remove during system maintenance or restoration. 
Susceptible locations depend on plant and system 
configuration, such as stand-by versus operating 
conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 

• 

• ---------------&a.t-l--GH or th e-\l--0-+-Ume--G-f..-a.G-G-Ym u+-a-t-e-4--g a.s--a-t-o nB or mo-----
s us c e pt i bl e locations exceeds an acceptance criteria for 
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gas volume at the suction or discharge of a pump), the 
Surveillance is not met. If the accumulated gas is 
eliminated or brought within the acceptance criteria limits 
during performance of the Surveillance, the SR is met and 
past system OPERABILITY is evaluated under the Corrective 
Action Program. If it is determined by subsequent 
evaluation that the ECCS injection/spray subsystems are not 
rendered inoperable by the accumulated gas Ci .e., the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. 

ECCS injection/spray subsystem locations susceptible to gas 
accumulati-on are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used 

Revision No. 129 
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B 3.5.1 

SR 3.5.1.1 (continued) 

to monitor the susceptible location. Monitoring is not 
required for susceptib1e locations where the maximum 
potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

SR 3.5.1.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the ECCS flow paths provides 
assurance that the proper flow paths will exist for ECCS 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 

• 

• were verified to be in the correct posiiiGn_ptlo~-l,-U-------
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 

· proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of potentially being mispositioned are 
i n t h e co r rec t p o s it i on . Th i s S R does n o t a pp l y to v a l v e s 
that cannot be inadvertently misaligned, such as check 
valves. For the HPCI System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position. For the RHR System, verify each RHR heat 
exchanger inlet flow control valve is positioned to achieve 
at least the minimum flow rate required by SR 3.5.1.7. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
vent fl o.w paths opened under admi ni strati ve control. The 
administrative control should be proceduralized and include 
stationing ar-i individual who can rapidly close the system 
vent flow path if directed. 
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SR 3,5.1.3 

ECCS-Operating 
B 3.5.1 

Verification that ADS nitrogen supply header pressure is 
~ 85 psig ensures adequate air pressure for reliable ADS 
operation. The accumulator on each ADS valve provides 
pneumatic pressure for valve actuation. The design 
pneumatic supply pressure requirements for the accumulator 
are such that, following a failure of the pneumatic supply 
to the accumulator, at least two valve actuations can occur 
with the drywel l at 70% of design pressure (Ref. 10). The 
ECCS safety analysis assumes only one actuation to achieve 
the depressurization required for operation of the low 
pressure ECCS. This minimum required pressure of~ 85 psig 
is provided by the ADS instrument air supply. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5.1.4 

Verification that the LPCI cross tie valve is closed and 
power to its operator is disconnected ensures that each LPCI 
subsystem remains independent and a failure of the flow path 

• 

in one subsystem will not affect the flow path of the other • 
LPCI subsystem. Acceptable methods of removing power to the 

--------------o~p;;-:e~r~a;-.;t:-;o~r~, ;n c~I u:;d~-e~d;.:e-=-.:en-e-r·g I z i ng-bre-a-rer-ccm-t-F e·l-i30we-r-Q,,_ ____ _ 
racking out or removing the breaker. If the LPCI cross tie 
valve is open or power has not been removed from the valve 
operator, both LPCI subsystems must be considered 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

• 
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SR 3.5.1.5 

ECCS-Operating 
B 3.5.1 

Cycling the recirculation pump discharge valves through one 
complete cycle of full travel demonstrates that the valves 
are mechanically OPERABLE and will close when required. 
Upon initiation of an automatic LPCI subsystem injection 
signal, these valves are required to be closed to ensure 
full LPCI subsystem flow injection in the reactor via the 
recirculation jet pumps. De-energizing the valve in the 
closed position will also ensure the proper flow path for 
the LPCI subsystem. Acceptable methods of de-energizing the 
valve include de-energizing breaker control power, racking 
out the breaker or removing the breaker. 

If the valve is inoperable and in the open position, the 
associated LPCI subsystem must be declared inoperable. The 
Frequency of this SR is in accordance with the INSERVICE 
TESTING PROGRAM. 

SR 3.5.1.6 

Verification of the automatic transfer between the normal 
and the alternate power source (4 kV emergency bus) for each 

• 

• -~----------------~I,~P~C~I~s~J1~b.....,,s¥S-t-em----i.nboau:l--i.~----Va~-Ve-a-B.Ei-eaeh------------
recirculation pump discharge valve demonstrates that AC 
electrical power will be available to operate these valves 
following loss of power to one of the 4 kV emergency buses. 
The ability to provide power to the inboard injection valve 
and the recirculation pump discharge valve from either 4 kV 
emergency bus associated with the LPCI subsystem ensures 
that the single failure of an DG will not result in the 

(continued 
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SR 3.5,1.6 (continued) 

ECCS-Operating 
B 3.5.1 

failure of both LPCI pumps in one subsystem. Therefore, 
failure of the automatic transfer capability will result in 
the inoperability of the affected LPCI subsystem. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.5,1.7, SR 3.5.1,8, and SR 3.5.1.9 

The performance requirements of the low pressure ECCS pumps 
are determined through application of the 10 CFR 50, 
Appendix K criteria (Ref. 6). This periodic Surveillance is 
performed to verify that the ECCS pumps will develop the 
flow rates required by the respective analyses. The low 
pressure ECCS pump flow rates ensure that adequate core 
cooling is provided to satisfy the acceptance criteria of 
Reference 8. The pump flow rates are verified against a 
system head equivalent to the RPV pressure expected during a 
LOCA. The total system pump outlet pressure is adequate to 
overcome the elevation head pressure between the pump 
suction and the vessel discharge, the piping friction 
losses, and RPV pressure present during a LOCA. These 
values may be established by testing or analysis or during 
preoperational testing. Core spray pump flow surveillance 

---~-----------,,,-e-qai7--emts ensure that the t I ow rates of Reference 7 a re 
met. Long term core spray flow requirements (Ref. 13) are 
assured by the existence of high pump run out flow 
capability. SR 3.5.1.7 also accounts for any piping leakage 
in the system. 

0 
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To avoid damaging CS System valves during testing, 
throttling is not normally performed to obtain a system head 
corresponding to a reactor pressure of~ 105 psig. As such, 
SR 3.5.1.7 is modified by a Note to allow use of pump curves 
to determine equivalent values for flow rate and test 
pressure for the CS pumps in order to meet the Surveillance 
Requirement. The Note allows baseline testing at a system 
head corresponding to a reactor pressure of~ 105 psig to be 
used to determine an equivalent flow value at the normal 
test pressure. This baseline testing is performed after any 
modification or repair that could affect system flow 
characteristics. 

The flow tests for the HPCI System are performed at two 
different pressure ranges such that system capability to 
provide rated flow is tested at both the higher and lower 
operating ra~ges of the system. Additionally, adequate 
steam flow must be pass.ing through the main turbine ·or 
turbine bypass valves to continue to control reactor 

B 3.5-13 Revision No. 99 
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ECCS-Operating 
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SR 3.5.1.7, SR 3.5,1.8. and SR 3.5.1.9 (continued) 

pressure when the HPCI System diverts steam flow. Reactor 
steam pressure must be~ 1053 and~ 910 psig to perform 
SR 3.5.1.8 and greater than or equal to the Electro
Hydraulic Control (EHC) System minimum pressure set with the 
EHC. System controlling pressure (EHC System begins 
controlling pressure at a nominal 150 psig) and~ 175 psig 
to perform SR 3.5.1.9. Adequate steam flow is represented 
by at least 2 turbine bypass valves open. Therefore, 
sufficient time is allowed after adequate pressure and flow 
are achieved to perform these tests. Reactor startup is 
allowed prior to performing the low pressure Surveillance 
test because the reactor pressure is low and the time 
allowed to ~atisfactorily perform the Surveillance test is 
short. The reactor pressure is allowed to be increased to 
normal operating pressure since it is assumed that the low 
pressure test has been satisfactorily completed and there is 
no indication or reason to believe that HPCI is inoperable. 
Therefore, SR 3.5.1.8 and SR 3.5.1.9 are modified by Notes 
that state the Surveillances are not required to be 
performed until 12 hours after the reactor steam pressure 
and flow are adequate to perform the test. 

• 

• The Surveillance Frequency J...s........contro11ed-Unde~---t-h,,._ _______ _ 
Surveillance Frequency Control Program. 

SR 3,5.1.10 

The ECCS subsystems are required to actuate automatically to 
perform their design functions. This Surveillance verifies 
that, with a required system initiation signal (actual or 
simulated), the automatic initiation logic of HPCI, CS, and 
LPCI will cause the systems or subsystems to operate as 
designed, including actuation of the system throughout its 
emergency operating sequence, automatic pump startup and 
actuation of all automatic valves to their required 
positions. This SR also ensures that either the HPCI System 
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SR 3.5.1.10 (continued) 

ECCS-Operat i ng 
B 3.5.1 

will automatically restart on an RPV low water level (Level 
2) signal received subsequent to an RPV high water level 
(Level 8) trip or, if the initial RPV low water level (Level 
2) signal was not manually reset, then the HPCI System will 
restart when the RPV high water level (Level 8) trip 
automatically clears, and that the suction is automatically 
transferred from the CST to the suppression pool. The LOGIC 
SYSTEM FUNCTIONAL TEST performed in LCD 3.3.5.1 overlaps 
this Surveillance to provide complete testing of the assumed 
safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that excludes vessel 
injection/spray during the Surveillance. Since all- active 
components are testable and full flow can be demonstrated by 
recirculation through the test line, coolant injection into 
the RPV is not required during the Surveillance. 

SR 3.5.1.11 

The ADS designated S/RVs are required to actuate 

• 

• automatically upon receipt of specific in1Tiat1"o~n;-;:s~,~g=n~a1l-~s-.----
A system functional test is performed to demonstrate that 
the mechanical portions of the ADS function (i.e., 
solenoids) operate as designed when initiated either by an 
actual or simulated initiation signal, causing proper 
actuation of all the required components. SR 3.5.1.12 and 
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCD 3.3.5.1 
overlap this Surveillance to provide complete testing of the 
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

B 3.5-15 Revision No. 87 
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SR 3.5.1.11 (continued) 

ECCS-Operat i ng 
B 3.5.1 

This SR is modified by a Note that excludes valve actuation. 
This prevents an RPV pressure blowdown. 

SR 3 .. 5,1.12 

The pneumatic actuator of each ADS valve is stroked to 
verify that the second stage pilot disc rod is mechanically 
displaced when the actuator strokes. Second stage pilot rod 
movement is determined by the measurement of actuator rod 
travel. The total amount of movement of the second stage 
pilot rod from the valve closed position to the open 
position shall meet criteria established by the S/RV 
supplier. SRs 3.3.5.1.5 and 3.5.1.11 overlap this 
Surveillance to provide testing of the SRV depressurization 
mode function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS), RPV WATER INVtNTORY CONTROL 
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.2 Deleted 
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TECHNICAL SPECIFICATIONS BASES SECT10N B 3.5.2 HAS BEEN DELETED 
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RCIC System 

B 3.5.3 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (EGCS), RPV WATER INVENTORY CONTROL 
(WIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.3 RCIC System 

BASES 

BACKGROUND The RCIC System is not part of the ECCS; however, the RCIC 
System is included with the ECCS section because of their 
similar functions. 

The RCIC System is designed to operate either automatically 
or manually following reactor pressure vessel (RPV) 
isolation accompanied by a loss of coolant flow from the 
feedwater system to provide adequate core cooling and 
control of the RPV water level. Under these tonditions, the 
High Pressure Coolant Injection (HPCI) and RCIC systems 
perform similar functions. The RCIC System design 
requirements ensure that the criteria of Reference 1 are 
satisfied. 

The RCIC System (Ref. 2) consists of a steam driven turbine 
pump unit, piping, and valves to provide steam to the 
turbine, as well as piping and val~es to transfer water from 
the suction source to the core via the feedwater 

-------------1-tn-e--;------wtrere--t c o an 1 s stri buted within the RPV 
through the feedwater sparger.. Suction piping is provided 
from the condensate storage tank (CST) and the suppression 
pool. Pump suction is normally aligned to the CST to 
minimize injection of suppression pool water into the RPV. 
However, if the CST water supply is low, an automatic 
transfer to the suppression pool water source ensures a 
water supply for continuous operation of the RCIC System. 
The steam supply to the turbine is piped from a main steam 
line upstream of the associated inboard main steam line 
isolation valve. 

PBAPS UN IT 3 

The RCIC System is designed to provide core cooling for a 
wide range of reactor pressures (150 psig to 1170 psig). 
Upon receipt of an initiation signal, the RCIC turbine 
accelerates to a specified speed. As the RCIC flow 
increases, the turbine governor valve is automatically 
adjusted to maintain design flow. Exhaust steam from the 
RCIC turbine is discharged to the suppression pool. A full 
flow test line is provided to route water back to the CST to 
allow testing of the RCIC System during normal operation 
without injecting water into the RPV. 

B 3.5-24 Revision No. 143 
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The RCIC pump is provided with a minimum flow bypass line, 
which discharges to the suppression pool. The valve in this 
line automatically opens when the discharge line valves are 
closed. To ensure rapid delivery of water to the RPV and to 
minimize water hammer effects, the RCIC System discharge 
piping is kept full of water. The RCIC System is normally 
aligned to the CST. The he1ght of water in the CST is 
sufficient to maintain the piping full of water up to the 
first isolation valve. The relative height of the feedwater 
line connection for RCIC is such that the water in the 
feedwater lines keeps the remaining portion of the RCIC 
discharge line full of water. Therefore, RCIC does not 
require a "keep fill" system. 

APPLICABLE The function of the RCIC System 1s to respond to transient 
SAFETY ANALYSES events by providing makeup coolant to the reactor. The RCIC 

System is not an Engineered Safeguard System and no cred1t 
is taken in the safety analyses for RCIC System operation. 
Based on its contribution to the reduction of overall plant 
risk, however, the system satisfies Criterion 4 of the NRC 
Policy Statement. 

-----..t_~GQ[}--------i-T-nll-e--e o-P~ItITY of the"KCIC System provides adequate core 
cooling such that actuation of any of the low pressure ECCS 
subsystems is not required in the event of RPV isolation 
accompanied by a loss of feedwater flow. The RCIC System 
has sufficient capacity for maintaining RPV inventory during 
an isolation event. Management of gas voids is important to 
RCIC System OPERABILITY. 

APPLICABILITY 

PBAPS UN IT 3 

The RCIC System is required to be OPERABLE during MODE 1, 
and MODES 2 and 3 with reactor steam dome pressure 
> 150 psig, since RCIC is the primary non-ECCS water source 
for core cooling when the reactor is isolated and 
pressurized. In MODES 2 and 3 with reactor steam dome 
pressure~ 150 psig. In MODES 4 and 5, RCIC is not required 
to be OPERABLE s i nee RPV inventory control is required by 
LCD 3.5 .. 4, "RPV Water Level Inventory Control." 

(continued) 
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RCIC System 
B 3.5.3 

A Note prohibits the application of LCO 3.0.4.b to an 
inoperable RCIC system. There is an increased risk 
associated with entering a MODE or other specified condition 
in the Applicability with an inoperable RCIC system and the 
provisions of LCO 3.0.4.b, which allow entry into a MODE or 
other specified condition in the Applicability with the LCO 
not met after performance of a risk assessment addressing 
inoperable systems and components, should not be applied in 
this circumstance. 

A,1 and A,2 

If the RCIC System is inoperable during MODE 1, or MODE 2 
or 3 witn reactor steam dome pressure> 150 psig, and the 
HPCI System is immediately verified to be OPERABLE, the RCIC 
System must be restored to OPERABLE status within 14 days. 
In this Condition, loss of the RCIC System will not affect 
the overall plant capability to provide makeup inventory at 
high reactor pressure since the HPCI System ts the only high 
pressure system assumed to function during a loss of coolant 
accident (LOCA). OPERABILITY of HPCI is therefore 
immediately verified when the RCIC System is inoperable. 
This may be performed as an administrative check, by 
examining logs or other information, to determine if HPCI is 
out of service for maintenance or other reasons. It does 
not mean it is necessary to perform the Surveillances needed 
to demonstrate the OPERABILITY of the HPCI S~stem. If the 
OPERABILITY of the HPCI System cannot be ver fied 
immediately, however, Condition B must be immediately 
entered. For certain transients and abnormal events with no 
L0CA, RCIC (as opposed to HPCI) is the preferred source of 
makeup coolant because of its relatively small capacity, 
which allows easier control of the RPV water level. 
Therefore, a limited time is allowed to restore the 
inoperable RCIC to OPERABLE status. 

The 14 day Completion Time is based on a reliability study 
(Ref. 3) that evaluated the impact on ECCS availability, 
assuming various components and subsystems were taken out of 
service. The results were used to calculate the average 
availability of ECCS equipment needed to mitigate the 
consequences of a LOCA as a function of allowed outage times 
(AOTs). Because of similar functions of HPCI and RCIC, the 
AOTs (i.e., Completion Times) determirred for HPCI are also _ 
applied to RCIC. 

B.......l 

If the RCIC System cannot be restored to OPERABLE status 
within the associated Completion Time, or if the HPCI System 
is simultaneously inoperable, the plant must be brought to a 
condition in which the overall plant risk is minimized. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours. Remaining in the Applicability of 
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RCIC System 
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the LCO is acceptable because the plant risk in MODE 3 is 
similar to or lower than the risk in MODE 4 (Ref. 4) and 
because the time spent in MODE 3 to perform the necessary 
repairs to restore the system to OPERABLE status will be 
short. However, voluntary entry into MODE 4 may be made as 
it is also an acceptable low-risk state. The allowed 
Completion Time is reasonab1e, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.5.3.1 

The RCIC System flow path p1p1ng and components have the 
potential to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RCIC System and may 
also prevent a water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas 
accumulation is based on a review of system design 
information, including piping and instrumentation drawings~ 
isometric drawings, plan and elevation drawings, and 

• 
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walk downs to validate the system high points and to 
confirm the location and orientation of important 
components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RCIC System is OPERABLE when it is sufficiently filled 
with water. Acceptance criteria are established for the 
volume of accumulated gas at susceptible locations. If 
accumulated gas is discovered that exceeds the acceptance 
criteria for the susceptible location (or the volume of 
accumulated gas at one or more susceptible locations exceeds 
an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. If the 
accumulated gas is eliminated or brought within the 
acceptance criteria limits during performance of the 
Surveillance,. the SR is met and pa st system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RCIC System is 
not rendered inoperable by the accumulated gas Ci .e., the 
system is sufficiently filled with water), the Surveillance 
may be declared met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. 
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SR 3.5.3,1 (continued) 

RCIC System 
B 3.5.3 

RCIC System locations susceptible to gas accumulation are 
monitored and, if gas is found, the gas volume is compared 
to the acceptance criteria for the location. Susceptible 
locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by 
monitoring a representative subset of susceptible 
locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Survei l l.ance 
interval. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 

• 

• ______________ .....,__, ...... mul at i nu..._ _______________________ 1----

PBAPS UN IT 3 

SR 3.5,3.2 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the RCIC flow path provides 
assurance that the proper flow path will exist for RCIC 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve that receives an 
initiation signal is allowed to be in a nonaccident position 
provided the valve will automatically reposition in the 
proper stroke time. This SR does not require any testing or 
valve manipulation; rather, it involves verifi~ation that 
those valves capable of potentially being mispositioned are 
in the correct position. This SR does not apply to valves 
that cannot be inadvertently misaligned, such as check 
valves. For the RCIC System, this SR also includes the 
steam flow path for the turbine and the flow controller 
position. 
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SR 3.5.3.2 (continued) 

RCIC System 
B 3.5.3 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

The Surveillance is modified by a Note which exempts system 
ve~t flow paths opened under administrative control. The 
administrative control should be proceduralized and include 
stationing an individual who can rapidly close the system 
vent flow path if directed. 

SR 3,5,3.3 and SR 3.5.3.4 

The RGIC pump flow rates ensure that the system can maintain 
reactor coolant inventory during pressurized conditions with 
the RPV isolated. The flow tests for the RCIC System are 
performed at two different pressure ranges such that system 
capability to provide rated flow is tested both at the 
higher and lower operating ranges of the system. ' 
Additionally, adequate steam flow must be passing through 
the main turbine or turbine bypass valves to cont1nue to 

A control reactor pressure when the RCIC System diverts steam 
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with the EHC System controlling pressure (the EHC System 
begin~ control1ing pressure at a nominal 150 psig) and 
s 175 psig to perform SR 3.5.3.4. Alternately, auxiliary 
steam can be used to perform SR 3.5.3.4. Adequate steam 
flow is represented by at least 2 turbine bypass valves 
open. Therefore, sufficient time is allowed after adequate 
pressure and flow are achieved to perform these SRs. 
Reactor startup is allowed prior to performing the low 
pressure Surveillance because the reactor pressure is low 
and the time allowed to satisfactorily perform the 
Surveillance is short. Alternately, the low pressure 
Surveillance test may be performed prior to startup using an 
auxiliary steam supply. The reactor pressure is allowed to 
be increased to normal operating pressure since it is 
assumed that the low pressure Surveillance has been 
satisfactorily completed and there is no indication or 
reason to believe that RCIC is inoperable. Therefore, these 
SRs are modified-by Notes that state the Surveillances are 
not required to be performed until 12 hours after the 
reactor steam pressure and flow are adequate to perform the 
test. 

(continued) 
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SR 3.5,3,3 and SR 3,5,3.4 (continued) 

RCIC System 
B 3.5.3 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.5,3.5 

The RCIC System is required to actuate automatically in 
order to verify its design function satisfactorily. This 
Surveillance verifies that, with a required system 
initiation signal (actual or simulated), the automatic 
initiation logic of the RCIC System will cause the system to 
operate as designed·, including actuation of the system 
throughout its emergency operating sequence; that is, 
automatic pump startup and actuation of all automatic valves 
to their required positions. This test also ensures the 
RCIC System will automatically restart on an RPV low water 
level (Level 2) signal received subsequent to an RPV high 
water level (Level 8) trip and that the suction is 
automatically transferred from the CST to the suppression 
pool on low CST level. The LOGIC SYSTEM FUNCTIONAL TEST 

• 

performed in LCO 3.3.5.2 overlaps this Surveillance to • 
provide complete testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that excludes vessel injection 
during the Surveillance. Since all active components are 
testable and full flow can be demonstrated by recirculation 
through the test line, coolant injection into the RPV is not 
required during the Surveillance. 

(continued) 
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RPV Water Inventory Control 

B 3.5.4 

B 3.5 EMERGENCY CORE COOLING SYSTEMS CECCS), RPV WATER INVENTORY CONTROL 
CWIC), AND REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM 

B 3.5.4 Reactor Pressure Vessel (RPV) Water Inventory Control 

BASES 

BACKGROUND The RPV contains penetrations below the top of the active 
fuel (TAF) that have the potential to drain the reactor 
coolant inventory to below the TAF. If the water level 
should drop below the TAF, the ability to remove decay heat 
is reduced, which could lead to elevated cladding 
temperatures and clad perforation. Safety Limit 2.1.1.3 
requires the RPV water level to be above the top of the 
active irradiated fuel at all times to prevent such elevated 
cladding temperatures. 

APPLICABLE With the unit in MODE 4 or 5, RPV water inventory 
SAFETY ANALYSES control is not required to mitigate any events or accidents 

evaluated in the safety analyses. RPV water inventory 
control is required in MODES 4 and 5 to protect Safety Limit 
2.1.1.3 and the fuel cladding barrier to prevent the release 
of radioactive material to the environment should an 

• unexpected draining event occur. 

-------------...i.:-~QU b J e - ended g II i 11-o.t.i+l 9------D-r~ a k of t-h e-Re--a-ct-o-r-eaotcrn t 
System (RCS) is not postulated in MODES 4 and 5 due to the 
reduced RCS pressure, reduced piping stresses, and ductile 
piping systems. Instead, an event is considered in which 
single operator error or initiating event allows draining of 
the RPV water inventory through a single penetration flow 
path with the highest flow rate, or the sum of the drain 
rates through multiple penetration flow paths susceptible to 
a common mode failure (e.g., seismic event (except when risk 
is assessed and managed in accordance with TS 3.0.8), loss 
of normal power, single human error). lt is assumed, based 
on engineering judgment, that while in MODES 4 and 5, one 
low pressure ECCS injection/spray subsystem can maintain 
adequate reactor vessel wate,r ·level . 

LCD 

PBAPS UNIT 3 

As discussed in References 1, 2, 3, 4, and 5, operating 
experience has shown RPV water inventory to be significant 
to public health and safety. Therefore, RPV Water Inventory 
Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

The RPV water level must be controlled in MODES 4 and 5 to 
ensure that if an unexpected draining event should occur, 
the reactor coolant water level remains above the top of the 
active irradiated fuel as required by Safety Limit 2.1.1.3. 
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(continued) 

RPV Water Inventory Control 
B 3.5.4 

The Limiting Condition for Operation (LCD) requires the DRAIN 
TIME of RPV water inventory to the TAF to be~ 36 hours. A 
DRAIN TIME of 36 hours is considered reasonable to identify 
and initiate action to mitigate unexpected draining of 
reactor coolant. An event that could cause loss of RPV water 
inventory and result in the RPV water level reaching the TAF 
in greater than 36 hours does not represent a significant 
challenge to Safety Limit 2.1.1.3 and can be managed as part· 
of normal plant operation. 

One low pressure ECCS injection/spray subsystem is required 
to be OPERABLE and capable of being manually started to 
provide defense-in- depth should an unexpected draining 
event occur. A low pressure ECCS injection/spray subsystem 
consists of either one Core Spray (CS) subsystem or one Low 
Pressure Cool ant Injection ( LPCI) subsystem. 

Each CS subsystem consists of one motor driven pump, 
piping, and valves to transfer water from the suppression 
pool or condensate storage tank (CST) to the RPV. 

Each LPCI subsystem consists of one motor driven pump, 
piping, and valves to transfer water from the suppression 
pool to the RPV. In MODES 4 and 5, the RHR System cross 
tie valve is not required to be closed. 

The LCD is modified by a Note which allows a required LPCI 
_subsystem to be considered OPERABLE during alignment and 
operation for decay heat removal if capable of being 
manually realigned (remote or local) to the LPCI mode and ® is not otherwise inoperable. 

---------------';A'71_.._i ~g-n m e.nL..a.J'.l d..--o.p s.r--a-t-4--G n-----f.B-r-a--e-c--a--y---h e-a~ mo v--ai----1-nci--ucte·s-wn 

n 
'0£1 

PBAPS UNIT 3 

the required RHR pump is not operating or when the system is 
realigned from or to the RHR shutdown cooling mode. This 
allowance is necessary since the RHR System may be required to 
operate in the shutdown cooling mode to remove decay heat and 
sensible heat from the reactor. Because of the restrictions 
on DRAIN TIME, sufficient time will be available following an 
unexpected draining event to manually align and initiate LPCI 
subsystem operation to maintain RPV water inventory prior 
reaching the TAF. 

Alignment and operation of RHR Torus Cooling Mode is NOT 
considered operation for Decay Heat Removal as discussed 
above. 

RHR LPCI Mode shall be considered inoperable and cannot be 
credited as an ECCS Train for RPV Inventory Control as 
follows: 

M0-34ACB) and M0-39A(B) OPEN: 
When M0-34A(B) and M0-39A(B) are simultaneously open, the 
affected loop of LPCI cannot be credited as an OPERABLE 
ECCS Train because single failure of the associated EOG (E-
3 I E-4) results in the loop being unable to perform its 
LPCI function due to system depressurization / draining. 
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(continued) 

APPLICABILITY 
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When M0-34ACB) and M0-39A(B) are simultaneously open, the 
affected loop of LPCI cannot be credited as an OPERABLE 
ECCS Train when the associated EOG (E-3 / E-4) is 
inoperable because the loop is unable to perform the LPCI 
function due to system depressur1zation / draining. 

When E-1 or E-2 EOG are inoperable, the 'A' and 'B' 
subsystems of LPCI may be credited as being operable, 
separate subsystems, since failure of a second EOG is not 
postulated (single failure criteria exceeded). 

M0-20, M0-34A<B) and M0-39A(B) OPEN: 

When M0-20, M0-34A(B) and M0-39A(B) are simultaneously open 
with either ALL EDG's operable (sir)9le failure criteria in 
effect) OR the E-3 or E-4 EOG declared inoperable, then the 
'A' AND 'B' loops of RHR LPCI cannot be credited as OPERABLE 
ECCS Tra1 ns because single failure or i noperabil 1ty of the 
associated EDG's (E-3 / E-4) results in both loops being 
unable to perform their LPCI function due to system 
depressurization / draining. 

Core Spray Injection Mode shall be considered inoperable and 
cannot be credited as an ECCS Train for RPV Inventory 
Control as follows: 

MO -2 6 A < B } O PEN : 

When M0-26A(B) is open, the affected loop of Core Spray 
cannot be credited as an OPERABLE ECCS Train because single 
failure of the associated EOG (E-3 / E-4) results in the 
loop being unable to perform its RPV Injection function due 
to system depressurization / draining. 

When M0-26A(B) is open, the affected loop of Core Spray 
cannot be credited as an OPERABLE ECCS Train when the 
associated EOG (E-3 / E-4) is inoperable because the loop 
is unable to perform its RPV Injection function due to 
system depressurization / draining. 

When E-1 or E-2 EOG are inoperable, the 'A' and 'B' 
subsystems of Core Spray may be credited as being operable, 
separate subsystems, since failure of a second EOG is not 
postulated (single failure criteria exceeded). 

RPV water inventory control is required in MODES 4 and 5. 
Requirements on water inventory control in other MODES are 
contained in LCOs in Section 3.3, Instrumentation, and other 
LCOs in Section 3.5, ECCS, RCIC, and RPV Water Inventory 
Control. RPV water inventory control is required to protect 
Safety Limit 2.1.1.3 which is applicable whenever irradiated 
fuel is in the reactor vessel. 
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A.1 and B.l 

RPV Water Inventory Control 
B 3.5.4 

If the required low pressure ECCS injection/spray subsystem 
is inoperable, it must be restored to OPERABLE status within 
4 hours. In this Condition, the LCO con'trol s on DRAIN TIME 
minimize the possibility that an unexpected draining event 
could necessitate the use of the ECCS injection/spray 
subsystem, however the defense-in-depth provided by the ECCS 
injection/spray subsystem is lost. 

The 4 hour Completion Time for restoring the required low 
pressure ECCS injection/spray subsystem to OPERABLE status 
is based on engineering judgment that considers the LCD 
controls on DRAIN TIME and the low probability of an 
unexpected draining event that would result in loss of RPV 
water inventory. 

If the inoperable ECCS injection/spray subsystem is not 
restored to OPERABLE status within the required Completion 
Time, action must be initiated immediately to establish a 
method of water injection capable of operating without 
offsite electrical power. The method of water injection • 
includes the necessary instrumentation and controls, water 
sources, and pumps and valves need add water-to-tht1---------i 

or re ue 1ng cavity should an unexpected draining event 
occur. The method of water injection may be manually 
initiated and may consist of one or more systems or 
subsystems, and must be able to access water inventory 
capable of maintaining the RPV water level above the TAF 
for~ 36 hours. If recirculation of injected water would 
occur, it may be credited in determining the necessary 
water volume. 

C.l, C.2, and C.3 

With the DRAIN TIME less than 36 hours but greater than or 
equal to 8 hours, compensatory measures should be taken to 
ensure the ability to implement mitigating actions should an 
unexpected draining event occur. Should a draining event 
lower the reactor coolant level to below the TAF, there is 
potential for damage to the reactor fuel cladding and release 
of radioactive material. Additional actions are taken to 
ensure that radioactive material will be contained, diluted, 
and processed prior to being released to the environment. 

The secondary containment provides a controlled volume in 
which fission products can be contained, diluted, and 
processed prior to release to the environment. Required 
Action C.l requires verification of the capability to 
establish the secondary containment boundary in less than 
the D RA I N TIME . 

(continued) 
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RPV Water Inventory Control 
B 3.5.4 

The required verification confirms actions to establish the 
secondary containment boundary are preplanned and necessary 
materials are available. The secondary containment boundary 
is considered established when one Standby Gas Treatment (SGT) 
subsystem is capable of mai ntai ni ng a negative pressure in th.e 
secondary containment with respect to the environment. 
Verification that the secondary containment boundary can be 
established must be performed within 4 hours. The required 
verification is an administrative activity and does not 
require manipulation or testing of equipment. 

Secondary containment penetration flow paths form a part of 
the secondary containment boundary. Required Action C.2 
requires verification of the capability to isolate each 
secondary containment penetration flow path in less than the 
DRAIN TIME. The required verification confirms actions to 
isolate the secondary containment penetration flow paths are 
preplanned and necessary materials are available. Power 
operated valves are not required to receive automatic 
isolation signals if they can be closed manually within the· 
required time. Verification that the secondary containment 
penetration flow paths can be isolated must be performed 
within 4 hours. The required verification is an 
administrative activity and does not require mani ulation or 

--------~-------t:ee-sstLTl rrn19:r_7ortf---e-qu-i-
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One SGT subsystem is capable of maintaining the secondary 
containment at a negative pressure with respect to the 
environment and filter gaseous releases. Required Action C.3 
requires verification of the capability to place one SGT 
subsystem in operation in less than the DRAIN TIME. The 
required verification confirms actions to place a SGT 
subsystem in operation are preplanned and necessary materials 
are available. Verification that a SGT subsystem can be 
placed in operation must be performed within 4 hours. The 
required verification is an administrative activity and does 
not require manipulation or testing of equipment. 

D,l. D.2. D.3. a0d D,4 

With the DRAIN TIME less than 8 hours, mitigating actions 
are implemented in case an unexpected draining event should 
occur. Note that if the DRAIN TIME is less than I hour, 
Required Action E.1 is also applicable. 

Required Action D.1 requires immediate action to establish an 
additional method of water injection augmenting the ECCS 
injection/spray subsystem required by the LCD. The 
additional method of water injection includes the necessary 
instrumentation and controls, water sources, and pumps and 
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ACTIONS 
(continued) 

RPV Water Inventory Control 
B 3.5.4 

valves needed to add water to the RPV or refueling cavity 
should an unexpected draining event occur. The Note to 
Required Action D.l states that either the ECCS 
injection/spray subsystem or the additional method of water 
injection must be capable of operating without offs1te 
electrical power. The additional method of water injection 
may be manually initiated and may consist of one or more 
systems or subsystems. The additional method of water 
injection must be able to access water inventory capable-of 
being injected to maintain the RPV water level above the 1AF 
for~ 36 hours. The additional method of water injection and 
the ECCS injection/spray subsystem may share all or part of 
the same water sources. If recirculation of injected water 
would occur, it may be credited in determining the required 
water volume. 

Should a draining event lower the reactor coolant level to 
below the TAF, there is potential for damage to the reactor 
fuel cladding and release of radioactive material. 
Additional actions are taken to ensure that radioactive 
material will be contained, diluted, and processed prior to 
being released to the environment. 

#if>.. The secondary containment provides a control volume into 
~ which fission products can be contained, diluted, and 
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Action D.2 requires that actions be immediately initiated to 
establish the secondary containment boundary. With the 
secondary containment boundary established., one SGT 
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subsystem is capable of maintaining a negative pressure in 
the secondary containment with respect to the environment. 

The secondary containment penetrations form a part of the 
secondary containment boundary. Required Action D.3 requires 
that actions be immediately initiated to verify that each 
secondary containment penetration flow path is isolated or to 
verify that it can be manually isolated from the control 
room. 

One SGT subsystem is capable of maintaining the [secondary] 
containment at a negative pressure with respect to the 
environment and filter gaseous releases. Required Action D.4 
requires that actions be immediately initiated to verify that 
at least one SGT subsystem is capable of being placed in 
operation. The required verification is an administrative 
activity and does not require manipulation or testing of 
equipment. 

L.1 

If the Required Actions and associated Completion times of 
Conditions C or Dare not met or if the DRAIN TIME is less 

(continued) 
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RPV Water Inventory Control 
B. 3 .5 .4 

--------------------------------------
ACTIONS 

(continued) 

SURVEILLANCE 
REQUI REM EN TS 

than 1 hour, actions must be initiated immediately to restore 
the DRAIN TIME to~ 36 hours. In this condition, there may be 
insufficient time to respond to an unexpected draining event 
to prevent the RPV water inventory from reaching the TAF. 
Note that Required Actions D.l, D.2, D.3, and D.4 are also 
applicable when DRAIN TIME is less than 1 hour. 

SR 3.5.4.1 

Th i s Su r v e i 11 a n c e v e r i f i es th at t he· D RA I N TI ME of RP V w ate r 
inventory to the TAF is~ 36 hours. The period of 36 hours 
is considered reasonable to identify and initiate action to 
mitigate draining of reactor coolant. Loss of RPV water 
inventory that would result in th.e RPV water level reaching 
the TAF in greater than 36 hours does not represent a 
significant chal1enge to Safety Limit 2.1.1.3 and can be 
managed as part of normal plant operation. 

The definition of DRAIN TIME states that realistic cross
sectional areas and drain rates are used in the calculation . 
A realistic drain rate may be determined using a single, 
step-wise, or integrated calculation considering the 

----------------c~ a-n g-tn g~ e u r n g a r a n i n g event . For a 
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Control Rod RPV penetration flow path with the Control Red 
Ori ve Mechanism removed and not replaced with a blank 
flange, the realistic cross-sectional area is based on the 
control rod blade seated in the control rod guide tube. If 
the control rod blade will be·raised from the penetration to 
adjust or verify seating of the blade, the exposed cross
sectional area of the RPV penetration flow path is used. 

The definition of DRAIN TIME excludes from the calculation 
those penetration flow paths connected to an intact closed 
system, or isolated by manual or automatic valves that are 
locked, sealed, or otherwise secured in the closed position, 
blank flanges, or other devices that prevent flow of reactor 
coolant through the penetration flow paths. A blank flange or 
other bolted device must be connected with a sufficient number 
of bolts to prevent draining in the event of an Operating 
Basis Earthquake. Normal or expected leakage from closed 
systems or past isolation devices is permitted. Determination 
that a system is intact and closed or isolated must consider 
the status of branch lines and ongoing plant maintenance and 
testing activities. 

The Residual Heat Removal (RHR) Shutdown Cooling System is 
only considered an intact closed system when misalignment 
issues (Reference 6) have been precluded by functional valve 

(continued) 
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(continued) 

RPV Water Inventory Control 
B 3.5.4 

interlocks or by isolation devices, such that redirection of 
RPV water out of an RHR subsystem is precluded. Further, RHR 
Shutdown Cooling System is only considered an intact closed 
system if its controls have not been transferred to Remote 
Shutdown, which disables the interlocks and isolation 
signals. 

The exclusion of penetration flow paths from the 
determination of DRAIN TIME must consider the potentia·1,. 
effects of a single operator error or initiati~g event on 
items supporting maintenance and testing (rigging, 
scaffolding, temporary shielding, piping plugs, snubber 
removal ( except when risk is assessed and managed in 
accordance with TS LCD 3.0.8), freeze seals, etc.). If 
failure of such items could result and would cause a 
draining event from a closed system or between the RPV and 
the isolation device, the penetration flow path may not be 
excluded from the DRAI~ TIME calculation. 

Surveillance Requirement 3.0.1 requires SRs to be met 
between performances. Therefore, any changes in plant 
conditions that would change the DRAIN TIME requires that a 
new DRAIN TIME be determined. © 
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Surveillance Frequency Control Program. 
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SR 3.5.4.2 and SR 3,5,4,3 

The minimum water level of 11.0 ft. required for the 
suppression pool is periodically verified to ensure that the 
suppression pool will provide adequate net positive suction 
head (NPSH) for the CS subsystem or LPCI subsystem pump, 
recirculation volume, and vortex prevention. With the 
suppression pool water level less than the required limit 
required ECCS injection/spray subsystem is inoperable unless 
aligned to an OPERABLE CST. 

The required CS System is OPERABLE only if it can take 
suction from the CST, and the CST water level is sufficient 
to provide the required NPSH for the CS pump. Therefore, a 
verification that either the suppression pool water level is 
~ 11.0 ft. or that a required CS subsystem is aligned to take 
suction from the CST and the CST contains~ 90,976 gallons of 
water, equivalent to 17.3 ft., ensures that the CS subsystem 
can supply at least 50,000 gallons of makeup water to the 
RPV. The CS suction is uncovered at the 40,976 gallon 
level . 

The Surveillance Frequency is controlled under the 
Survei 11 ance Frequency Control Program. 

cont·nue 
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(continued) 

SR 3.5,4,4 

RPV Water Inventory Control 
B 3.5.4 

The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge 
lines of the required ECCS injection/spray subsystems full 
of water ensures that the ECCS subsystem will perform 
properly. This may also prevent a water hammer following an 
ECCS initiation signal. One acceptable method of ensuring 
that the lines are full is to vent at the high points. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,5,4.5 

·verifying the correct alignment for manual, power operated, 
and automatic valves in the required ECCS subsystem flow 
path provides assurance that the proper flow paths will be 
available for ECCS operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position, since these valves were verified to be in the 
correct position prior to locking, sealing, or securing. A 
valve that receives an initiation signal is allowed to be in 
a nonaccident position provided the valve will automatically 
reposition in the proper stroke time. This SR does not 
require any testing or valve manipulation; rather, it 
involves verification that those valves capable of 

--------------oot-entlally bei~g m1spos1t1oned are 1n the correct position. 

rffi w 
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This SR does not apply to valves that cannot be 
inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.5,4.6 

Verifying that the required ECCS injection/spray subsystem 
can be manually started and operate for at least 10 minutes 
demonstrates that the subsystem is available to mitigate a 
draining event. Testing the ECCS injection/spray subsystem 
through the recirculation (full flow test) line is necessary 
to avoid overfilling the refueling cavity. The minimum 
operating time of 10 minutes was based on engineering 
judgement. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,5,4,Z 

Verifying that each valve credited for automatically isolating 
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(continued) 

RPV Water Inventory Control 
B 3.5.4 

a penetration flow path actuates to the isolation position on 
an actual or simulated RPV water level isolation signal is 
required to prevent RPV water inventory from dropping below 
the TAF should an unexpected draining event occur. 

~ RHR M0-017 and M0-018 
• RWCU M0-015 and M0-018 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,5.4,8 

The required ECCS subsystem is required to be manually 
actuated. This Surveillance verifies that the required CS 
subsystems or LPCI subsystem (including the associated pump/ 
valve(s)) can be placed into service. 

The Surveillance Frequency fs controlled under the 
Survei1lance Frequency Control Program. 

(iJ} REFERENCES I.Information Notice 84-81 "Inadvertent Reduction in Primary 
--------------~C~o=o~J~an~t_-1m'..ent.or+-:i--1+----8~i--l-:i~g-W-a-t-e-r--R~acto-rs

Shutdown and Startup," November 1984. 
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2.Information Notice 86-74, "Reduction of Reactor Coolant 
Inventory Because of Misalignment of RHR Valves," August 
1986. 

3.Generic Letter 92-04, "Resolution of the Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs 
Pursuant to 10 CFR 50.54(F), "August 1992. 

4.NRC Bulletin 93-03, "Resolution of Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs,~ May 
1993. 

, 

5.Information Notice 94-52, "Inadvertent Containment Spray 
and Reactor Vessel Draindown at Millstone l," July 1994. 

6.General Electric Service Information Letter No. 388, "RHR 
Valve Misalignment During Shutdown Cooling Operation for 
BWR 3/4/5/6," February 1983. 
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Primary Containment 
B 3.6.1.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.1 Primary Containment 

BASES 

BACKGROUND The function of the primary containment is to isolate and 
contain fission products released from the Reactor Primary 
System following a Design Basis Accident (DBA) and to 
confine the postulated release of radioactive material. The 
primary containment consists of a steel vessel, which 
surrounds the Reactor Primary System and provides an 
essentially leak tight barrier against an uncontrolled 
release of radioactive material to the environment. 
Portions of the steel vessel are surrounded by reinforced 
concrete for shielding purposes. 

The isolation devices for the penetrations in the primary 
containment boundary are a part of the containment leak 
tight barrier. To maintain this leak tight barrier: 

a. All penetrations required to be closed during accident 
conditions are either: 

• 

• 1. capable of being closed by an OPERABLE automatic 
-----------------~C_ontainment_ls..olatio.n_S,¥Stem,_~or1----------------
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2. closed by manual valves, blind flanges, or 
de-activated automatic valves secured in their 
closed positions, except as provided in 
LCO 3.6.1.3, nPrimary Containment Isolation 
Valves (PCIVs)"; 

b. The primary containment air lock is OPERABLE, except 
as provided in LCO 3.6.1.2, "Primary Containment Air 
Lock"; and 

c. All equipment hatches are closed. 

This Specification ensures that the performance of the 
primary containment, in the event of a DBA, meets the 
assumptions used in the safety analyses of Reference 1. 
SR 3. 6. 1. 1.1 ,leakage rate requirements are in conformance 
with 10 CFR 50, Appendix J Option B (Ref. 3), as modified by 
approved exemptions. 

(continued) 
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• BASES (continued) 

APPLICABLE 
SAFETY ANALYSES 

Primary Containment 
B 3.6.1.1 

The safety design basis for the primary containment is that 
it must withstand the pressures and temperatures of the 
limiting OBA without exceeding the design leakage rate. 

The OBA that postulates the maximum release of radioactive 
material within primary containment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE such that release of fission 
products to the environment is controlled by the rate of 
primary containment leakage. 

Analytical methods and assumptions involving the primary 
containment are presented in Reference 1. The safety 
analyses assume a nonmechanistic fission product release 
following a OBA, which forms the basis for determination of 
offsite doses. The fission product release is, in turn, 
based on an assumed leakage rate from the primary 
containment. OPERABILITY of the primary containment ensures 
that the leakage rate assumed in the safety analyses is not 
exceeded. 

The maximum allowable leakage rate for the primary 
containment CLa) is 0.7% by weight of the containment air 

---------------ne-r-2-4-fl o 1:i-r s-at-ti7 e-d~stg n----tra-s-tsLD tA7na-xiln□m pea 
containment pressure (Pa) of 49.1 psig. The value of Pa 
(49.1 psig) is conservative with respect to the current 
calculated peak drywell pressure of 48.7 psig (Ref. 2). 
This value of 48.7 psig includes operation with 90°F Final 
Feedwater Temperature Reduction. 

LCD 
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Primary containment satisfies Criterion 3 of the NRC Policy 
Statement. 

I 

Primary containment OPERABILITY is maintained by limiting 
leakage to~ 1.0 La, except prior to the first startup after 
performing a required Primary Containment Leakage Rate 
Testing Program leakage test.· At this time, applicable 
leakage limits must be met. In addition, the leakage from 
the drywell to the suppression chamber must be limited to 
ensure the pressure suppression function is accomplished and 
the suppression chamber pressure does not exceed design 
limits. Compliance with this LCO will ensure a primary 
containment configuration, including equipment hatches, that 
is structurally sound and that will limit leakage to those 
leakage rates assumed in the safety analyses. 

B 3.6-2 Revision No. 119 
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Primary Conta1nment 
B 3.6.1.1 

Individual leakage rates specified for the pr1mary 
containment air lock are addressed in LCO 3.6.1.2. 

In MODES 1, 2, and 3, a OBA could cause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature lim1tations of 
these MODES. Therefore, primary containment is not required 
to be OPERABLE in MODES 4 and 5 to prevent leakage of 
radioactive material from primary containment. 

Ll 

In the event primary containment is inoperable, primary 
containment must be restored to OPERABLE status within 
1 hour. The 1 hour Completion Time provides a period of 
time to correct the problem commensurate with the importance 
of maintaining primary containment OPERABILITY during 
MODES 1, 2, and 3. This time period also ensures that the 
probability of an accident (requiring primary containment 
OPERABILITY) occurring during periods where primary 
containment is inoperable is minimal . 

.8....1 

If primary containment cannot be restored to OPERABLE status 
within the required Completion Time, the plant must be 
brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. Remaining in 
the Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 
4 (Ref. 8) and because the time spent in MODE 3 to perform 
the necessary repairs to restore the system to OPERABLE 
status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.6.1.1.1 

Maintaining the primary containment OPERABLE requires 
compliance with the visual examinations and leakage rate 
test requirements of the Primary Containment Leakage Rate 
Testing Program. Failure to meet air lock leakage testing 
(SR 3.6.1.2.1), or main steam isolation 

B 3.6-3 Revision No. 67 
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• BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6.1.1.1 (continued) 

Primary Containment 
B 3.6.1.1 

valve leakage (SR 3.6.1.3.14), does not necessarily result 
in a failure of this SR. The impact of the failure to meet 
these SRs must be evaluated against the Type A, B, and C 
acceptance criteria of the Primary Containment Leakage Rate 
Testing Program. At~ 1.0 La the offsite dose consequences 
are bounded by the assumptions of the safety analysis. The 
Frequency is required by the Primary Containment Leakage 
Rate Testing Program. 

SR 3.6.1.1.2 

Maintaining the pressure suppression function of primary 
containment requires limiting the leakage from the drywell 
to the suppression chamber. Thus, if an event were to occur 
that pressurized the drywell, the steam would be directed 
through the downcomers into the suppression pool. This SR 
is a leak test that confirms that the bypass area between 
the drywell and the suppression chamber is less than or 
equivalent to a one-inch diameter hole (Ref. 4). This 
ensures that the leakage paths that would bypass the 
suppression pool are within allowable limits. 

• 

--------------~,e........S~t..l,Lei-l-lance-[r-e.qDency_j--S-Con.t.r_o.lle-d-unde.r-----th 
Surveillance Frequency Control Program. Two consecutive 
failures, however, would indicate unexpected primary 
containment degradation; in this event, as the Note 
indicates, a test shall be performed at a Frequency of once 
every 12 months until two consecutive tests pass. 

• test 1--

(continued) 
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• BASES (continued) 

REFERENCES 1. UFSAR, Section 14.9. 

Primary Containment 
B 3.6.1.1 

2. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

3. 10 CFR 50, Appendix J, Option B. 

4. Safety Evaluation by the Office of Nuclear Reactor 
Regulation Supporting Amendment Nos. 127 and 130 to 
Facility Operating License Nos. DPR-44 and DPR-56, 
dated February 18, 1988. 

5 . NE I 94-01 , Rev i s i on 3 -A and 2 -A, " Industry Gui de 1 i n e 
for Implementing Performance-Based Option of 10 CFR 
Part 50, Appendix J." 

6. ANSI/ANS-56.8-2002, "Containment System Leakage 
Testing Requirements." 

7. Deleted 

8. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
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Primary Containment Air Lock 
B 3.6.1.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.2 Primary Containment Air Lock 

BASES 

BACKGROUND One double door primary containment air lock has been built 
into the primary containment to, provide personnel access to 
the drywell and to provide primary containment isolation 
during the process of personnel entering and exiting the 
drywell. The air lock is designed to withstand the same 
loads, temperatures, and peak design internal and external 
pressures as the primary containment (Ref. 1). As part of 
the primary containment, the air lock limits the release of 
radioactive material to the environment during normal unit 
operation and through a range of transients and accidents up 
to and including po~tulated Design Basis Accidents (DBAs): 

Each air lock door has been designed and tested to certify 
its ability to withstand a pressure in excess of the maximum 
expected pressure following a DBA in primary containment. 
Each of the doors contains a gasket seal to ensure pressure 
integrity. To effect a leak tight seal, the air lock design 
uses pressure seated doors (i.e., an increase in primary 

• 

containment internal pressure results in increased sealing • 
force on each door). 

PBAPS UNIT 3 

Each air lock is nominally a right circular cylinder, 12 ft 
in diameter, with doors at each end that are interlocked to 
prevent simultaneous opening. During periods when primary 
containment is not required to be OPERABLE, the air lock 
interlock mechanism may be disabled, allowing both doors of 
an air lock to remain open for extended periods when 
frequent primary containment entry is necessary. Under some 
conditions as allowed by this LCO, the primary containment 
may be accessed through the air lock, when the interlock 
mechanism has failed, by manually perfonning the interlock 
function. 

The primary containment air lock fonns part of the primary 
containment pressure boundary. As such, air lock integrity 
and leak tightness are essential for maintaining primary 
containment leakage rate to within limits in the event of a 
DBA. Not maintaining air lock integrity or leak tightness 
may result in a leakage rate in excess of that assumed in 
the unit safety analysis. 

(continued) 

B 3.6-6 Revision No. 0 • 



• BASES (continued) 

APPLICABLE 
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LCO 
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Primary Containment Air Lock 
B 3.6.1.2 

The DBA that postulates the maximum release of radioactive 
material within primary containment is a LOCA. In the 
analysis of this accident, it is assumed that primary 
containment is OPERABLE, such that release of fission 
products to the environment is controlled by the rate of 
primary containment leakage. The primary containment is 
designed with a maximum allowable leakage rate (La) of 0.7% 
by weight of the containment air per 24 hours at the maximum 
peak containment ·pressure (Pa) of 49.1 psig. The value of Pa 
(49.1 psig) is conservative with respect to the current 
calculated peak drywell pressure of 48.7 psig (Ref. 3). 
This value of 48.7 psig includes operation with 90°F Final 
Feedwater Temperature Reduction. This allowable leakage 
rate forms the basis for the acceptance criteria imposed on 
the SRs associated with the air lock. 

Primary containment air lock OPERABILITY is also required to 
minimize the amount of fission product gases that may escape 
primary containment through the air lock and contaminate and 
pressurize the secondary containment. 

The primary containment air lock satisfies Criterion 3 of 
the NRC Policy Statement. 

As part of primary containment, the air lock's safety 
function is related to control of containment leakage rates 
following a OBA. Thus, the air lock's structural integrity 
and leak tightness are essential to the successful 
mitigation of such an event. 

The primary containment air lock is required to be OPERABLE. 
For the air lock to be considered OPERABLE, the air lock 
interlock mechanism must be OPERABLE, the air lock must be 
in compliance with the Type Bair lock leakage test, and 
both air lock doors must be OPERABLE. The interlock allows 
only one air lock door to be opened at a time. This 
provision ensures that a gross breach of primary containment 
does not exist when primary containment is required to be 
OPERABLE. Closure of a single door in each air lock is 
sufficient to provide a leak tight barrier following 
postulated events. Nevertheless, both doors are kept closed 
when the air lock is not being used for normal entry and 
exit from primary containment. 

(continued) 

B 3.6-7 Revision No. 119 

• 

• 

• 



BASES (continued) 

APPLICABILITY 

ACTIONS 

Primary Containment Air Lock 
B 3.6.1.2 

In MODES 1, 2, and 3, a OBA could C'ause a release of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, the primary containment air lock is 
not required to be OPERABLE in MODES 4 and 5 to prevent · 
leakage of radioactive material from primary containment. 

The ACTIONS are modified by Note 1, which allows entry and 
exit to perfonn repairs of the affected air lock component. 
If the outer door is inoperable, then it may be easily 
accessed to repair. If the inner door is the one that is 
inoperable, however, then a short time exists when the 
containment boundary is not intact (during access through 
the outer door). The ability to open the OPERABLE door, 
even if it means the primary containment boundary is 
temporarily not intact, is acceptable due to the low 
probability of an event that could pressurize the primary 
containment during the short time in which the OPERABLE door 
is expected to be open. The OPERABLE door must be 
i0111ediately closed after each entry and exit. · 

appropriate remedial measures are taken w.hen necessary. 

• 

The ACTIONS are modified by a second Note, which ensures • 

--------------ie-4Pur--Suant-t0-LCCL.3-1L6..,-actions_ar_e_no.:L.re.quir.ed, even.~i ...... f ___ _ 
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primary containment leakage is exceeding L
8

• Therefore, the 
Note is added to require ACTIONS for LCD 3.6.1.1, •Primary 
Containment,n to be taken in this event. 

A.l, A.2, and A.3 

With one primary containment air lock door inoperable, the 
OPERABLE door must be verified closed (Required Action A.I) 
in the air lock. This ensures that a leak tight primary 
containment barrier is maintained by the use of an OPERABLE 
air lock door. This action must be completed within 1 hour. 
The 1 hour Completion Time is consistent with the ACTIONS of 
LCO 3.6.1.1, which requires that primary containment be 
restored to OPERABLE status within 1 hour. 

In addition, the air lock penetration must be isolated by 
locking closed the OPERABLE air lock door within the 24 hour 
Completion Time. The 24 hour Completion Time is considered 

(continued) 
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ACTIONS · A.I. A,2. and A,3 {continued) 

Primary Containment Air Lock 
B 3.6.1.2 

reasonable for locking the OPERABLE air lock door, 
considering that the OPERABLE door is being_ maintained 
closed. 

Required Action,A.3 ensures that the air lock with an 
inoperable door has been isolated by the use of a locked 
closed OPERABLE air lock door. This ensures that an 
acceptable primary containment leakage boundary is 
maintained. The Completion Time of once per 31 days is 
based on engineering judgment and is considered adequate in 
view of the low likelihood of a locked door being 
mispositioned and other administrative controls. Required 
Action A.3 is modified by a Note that applies to air lock 
doors located in high radiation areas or areas with limited 
access due to inerting and allows these doors to be verified 
locked closed by use of administrative controls. Allowing 
verification by administrative controls is considered 
acceptable, since access to these areas is typically 
restricted. Therefore, the probability of misalignment of 
the door, once it has been verified to be in the proper 
position, is small. 

The Required Actions have been 1110dified by two Notes. 
---------------Nrott-t-g,e-1-i--oerrsares Lhat-----onty-th-e-Reqoi red Ac:tTOlls and associated 

Completion Times of Condition Care required if both doors 
in the air lock are inoperable. With both doors in the air 
lock i nope.rah le, an OPERABLE door is not avail ab 1 e to be 
closed. Required Actions C.1 and C.2 are the appropriate 
remedial actions. The exception of Note 1 does not affect 
tracking the Completion Time from the initial entry into 
Condition A; only the requirement to comply With the _ 
Required Actions. ,Note 2 allows use of the air lock for 
entry and exit for 7 days under administrative controls. 
Primary containment entry may be required to perform 
Technical Specifications {TS) Surveillances and Required 
Actions, as well as other activities on TS-required 
equipment or activities on equipment that support 
TS-required equipment. This Note is not intended to 
preclude performing other activities (i.e., non-TS-related 
activities) if the primary containment was entered, using 
the inoperable air lock, to perfonn an allowed activity -
•listed above. The administrative controls required consist 
of the stationing of a dedicated individual to assure 
closure of the OPERABLE door exc;ept during the entry and 
exit, and assuri,ng the OPERABLE door is relocked after 

(continued} 
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ACTIONS A.I, A.2, and A.3 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

completion of the containment entry and exit. This 
allowance is acceptable due to the low probability of an 
event that could pressurize the primary containment during 
the short time that the OPERABLE door is expected to be 
open. 

B.1, B.2, and B.3 

With an air lock interlock mechanism inoper.able, the 
Required Actions and associated Completion Times are 
consistent with those specified in Condition A. 

The Required Actions have been modified by two Notes. 
Note 1 ensures that only the Required Actions and associated 
Completion Times of Condition Care required if both doors 
in the air lock are inoperable. With both d~ors in the air 
lock inoperable, an OPERABLE door is not available to be 
closed .. Required Actions C.l and C.2 are the appropriate 
remedial actions. Note 2 allows entry into and exit from 

• 

the primary containment under the control of a dedicated 
individual stationed at the air lock to Insure that only one • 
door is opened at a time (i.e., the individual perfonns the 

--------------+urrcttorrof-th-e-tnterto-

0 
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Requ ired Action B.3 is modified by a Note that applies to 
air lock doors located in high radiation areas or areas with 
limited access due to inerting and that allows these doors 
to be verified locked closed by use of administrative 
controls. Allowing verification by administrative controls 
is considered acceptable, since access to these areas is 
typically restricted. Therefore, the probability of 
misalignment of the door, once it has been verified to be in 
the proper position, is small. 

C.I, C,2, and C.3 

If the air lock is inoperable for reasons other than those 
described in Condition A or B, Required Action C.l requires 
action to be iDDTiediately initiated to evaluate containment 
overall leakage rates using current air lock leakage test 
results. An evaluation is acceptable since it is overly 
conservative to i1T111ediately declare the primary containment 
inoperable if the overall air lock leakage is not within 

(continued} • 
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C,l, C.2, and ~-3 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

limits. In many instances (e.g., only one seal per door has 
failed), primary containment remains OPERABLE, yet only 
1 hour (according to LCO 3.6.1.1) would be provided to 
restore the air lock door to OPERABLE status prior to 
requiring a plant shutdown. In addition, even with the 
overall air lock leakage not within limits, the overall 
containment leakage rate can still be within limits. 

Required Action C.2 requires that one door in the primary 
containment air lock must be verified closed. This action 
must be completed withi.n the 1 hour Completion Time. This 
specified time period is consistent with the ACTIONS of 
LCO 3.6.1.1, which require that primary containment be 
restored to OPERABLE status within 1 hour. 

Additionally, the air lock must be restored to OPERABLE 
status within 24 hours. The 24 hour Completion Time is 
reasonable for restoring an inoperable air lock to OPERABLE 
status considering that at least one door is maintained 
closed in the air lock. 

p.1 and P,2 

If the inoperable primary containment air lock cannot be 
restored ta OPERABLE status within the associated Completion 
Time, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required plant conditions ,from full power conditions in an 
orderly manner and without challenging plant systems. 

SR 3 .6. 1.2 .1 

Maintaining primary containment air locks OPERABLE requires 
compliance with the leakage rate test re~uirements of the 
Primary Containment Leakage Rate Testing Program. This SR 
reflects the leakage rate testing requirements with respect 
to air lock leakage (Type B leakage tests). The acceptance 
criteria were established during initial air lock and 
primary containment OPERABILITY 

<continued}· 
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• BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6.1.2.1 (continued) 

Primary Containment Air Lock 
B 3.6.1.2 

testing. The periodic testing requirements verify that the 
air lock leakage does not exceed the allowed fraction-of the 
overall primary containment leakage rate. The Frequency is 
required by the Primary Containment leakage Rate Testing 
Program. 

The SR has been modified by two Notes. Note 1 states that 
_an inoperable air lock door does not invalidate the previous 
successful performance of the overall air lock leakage test. 
This is considered reasonable since either air lock door is 
capable of providing a fission product barrier in the'event 
of a DBA. Note 2 requires the results of air lock leakage 
tests to be evaluated against the acceptance criteria of the 
Primary Containment Leakage Rate Testing Program, 5.5.12. 
This ensures that the air lock leakage is properly accounted 
for in determining the combined Type Band C primary 
containment leakage. 

SR 3.6.1.2.2 

The air lock interlock mechanism is designed to prevent 
simultaneous opening of both doors in the air lock. , Since 
both the inner and outer doors of an air lock are designed 

---------------LO-Wi:t.b.st.arui__tnaJllilximum expected post accident primary 
containment pressure, closure of either door wi 11 support 
primary containment OPERABILITY. Thus, the interlock 
feature supports primary containment OPERABILITY while the 
air lock is being used for personnel transit in and out of 
the Gontainment. Periodic testing of this interlock 
demonstrates that the interlock will function as designed 
and that simultaneous inner and outer door opening will not 
inadvertently occur. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.3 Primary Containment Isolation Valves (PCIVs) 

BASES 

BACKGROUND The function of the PCIYs, in combination with other 
accident mitigation systeras, is to limit fission product 
release during and following postulated Design Basis 
Accidents (DBAs) to within limits. Primary containment 
isolation within the time limits specified for those 
isolation valves designed to close automatically ensures 
that the release of radioactive material to the environment 
will be consistent with the assumptions used in the analyses 
for a DBA. 

• 

The OPERABILITY requirements for PCIVs help ensure that an 
adequate primary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. Therefore, the OPERABILITY requirements 
provide assurance that primary containment function assumed 
in the safety analyses will be maintained. These isolation 
devices are either passive or active (automatic). Closed 
manual valves, de-activated automatic valves secured in 
their closed position (including check valves with flow • 
through the valve secured), blind flanges, and closed 

----------------ystems-are-cons-tdered-passive-devtce~eheck-va-tves-----and 
other automatic valves designed to close without operator 
action following an accident, are considered active devices. 
Two barriers in series are provided for each penetration so 
that no single credible failure or malfunction of an active 
component can result in a loss of isolation or leakage that 
exceeds limits assumed in the safety analyses. One of these 
barriers may be a closed system. 

0 
PBAPS UNIT 3 

The reactor building-to-suppression chamber vacuum breakers 
and the scram discharge volume vent and drain valves each 
serve a dual function, one of which is primary containment 
isolation. However, since the other safety functions of the 
vacuum breakers and the scram discharge volume vent and 
drain valves would not be available if the normal PCIV 
actions were taken, the PCIY OPERABILITY requirements are 
not applicable to the reactor building-to-suppression 
chamber vacuum breaker valves and the scram discharge volume 
vent and drain valves. Similar Surveillance Requirements in 
the LCD for the reactor building-to-suppression chamber 
vacuum breakers and the LCO for the scram discharge volume 

{continued) 
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vent and drain valves provide assurance that the isolation 
capability is available without conflicting with the vacuum 
relief or scram discharge volume vent and ~rain functions. 

The primary containment purge lines are 18 inches in 
diameter; exhaust lines are 18 inches in diameter. In 
addition, a 6 inch line from the Containment Atmospheric 
Control (CAC) System is also provided to purge primary 
containment. The 6 and 18 inch primary containment purge 
valves and the 18 inch primary containment exhaust valves 
are nonnally maintained closed in MODES 1, 2, and 3 to 
ensure the primary containment boundary is maintained. 
However, containment purging with the 18 inch purge and 
exhaust valves is permitted for inerting, de-inerting, and 
pressure control. Included in the scope of the de-inerting 
is the need to purge containment to ensure personnel safety 
during the perfonnance of inspections beneficial to nuclear 
safety; e.g., inspection of primary coolant integrity during 
plant startups and shutdowns. Adjustments in primary 
containment pressure to perform tests such as the drywell
to-suppression chamber bypass leakage test are included 
within the scope of pressure control purging. Purging for 
humidity and temperature control using the 18 inch valves is 

,·~:o:~ excluded. The isolation valves on the 18 inch vent lines • 
~ have 2 inch bypass lines around them for use during normal 
--1-+~------~----rea-ct-o-r-opera-t-+on-when---t-he-----l-8-i-neh-val-ve-s-ea-nnot-be-0pened~.--

PBAPS UNIT 3 

Two additional redundant Standby Gas Treatment (SGT) 
isolation valves are provided on the vent line upstream of 
the SGT System filter trains. These i so 1 at ion valves, 
together with the PCIVs, will prevent high pressure from 
reaching the SGT System filter trains in the unlikely event 
of ·a loss of coolant accident (LOCA) during venting. 

The Safety Grade Instrument Gas (SGIG) System supplies 
pressurized nitrogen gas (from the Containment Atmospheric 
Dilution (CAD) System liqui.d nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust isolation valve inflatable seals, the reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation valves and inflatable seal, and the CAC and CAD 
Systems vent control air operated valves. The SGIG System 
thus performs two distinct post-lOCA functions: (1) 
supports containment isolation and (2) supports CAD System 
vent operation. SGIG System requirements are addressed for 

(continued) 

B 3.6-15 Revision No. 0 • 



BASES 

BACKGROUND 
(continued) 

. APPLICABLE 
SAFETY ANALYSES 

PBAPS UN IT 3 

PCIVs 
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each of the supported system and components in LCO 3.6.1.3, 
"Primary Containment Isolation Valves CP.CIVs)," and LCO 
3.6.1.5, "Reactor Building-to-Suppression Chamber Vacuum 
Breakers." For the SGIG System, liquid nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer where it is converted to a gas. The gas 
then flows into a Unit 2 header and a Unit 3 header 
separated by two manual globe valves. From each header, the 
gas then branches to each valve operator or valve seal 
supplied by the SGIG System. Each branch is separated from 
the header by a m~nual globe valve and a check valve. 

To support SGIG System functions, the nitrogen inventory is 
equivalent to a storage tank minimum required level of~ 22 
inches water column, or a technically justified source of 
equivalent inventory~ 124,000 scf at 250 psig, and a 
minimum required SGIG System header pressure Of 80 psig. 

The PCIVs LCO was derived from the assumptions related to 
minimizing the loss of reactor coolant inventory, and 
establishing the primary containment boundary during major 
accidents. As part of the primary containment boundary, 
PCIV OPERABILITY supports leak tightness Of primary 
containment. Therefore, the safety analysis of any event 
requiring isolation of primary containment is applicable to 
this LCO. 

The DBAs that result in a release of radioactive material 
and are mitigated by PCIVs are a LOCA ?nd a main steam line 
break (MSLB). In the analysis for each of these accidents, 
it is assumed that PCIVs are either closed or close within 
the required isolation times following event initiation. 
This ensures that potential paths to the environment through 
PCIVs (including primary containment p~rge valves) are 
minimized. Of the events analyzed in Refer~nce 1, the LOCA 
is a limiting event due to radiological consequences. The 
closure time of the main steam isolation valves (MSIVs) is 
the most significant variable from a radiological 
standpoint. The MSIVs are required to close within 3 to 
5 seconds after signal generation. Likewise, it is assumed 
that the primary containment is isolated such that release 
of fission products to the environment is controlled. 
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LCO 
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PCIVs 
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The OBA analysis assumes that with1n 2 m1nutes of accident 
initiation, isolation of the primary containment is complete 
and leakage is terminated, except for the maximum allowable 
leakage rate, La, The primary containment isolation total 
response time of 2 minutes includes signal delay, d1esel 
generator startup (for loss of offsite power), and PCIV stroke 
times. 

The s1ngle failure criterion required to be imposed in the 
conduct of unit safety analyses was considered in the original 
design of the primary containment purge and exhaust valves. 
Two valves in series on each purge and exhaust line provide 
assurance that both the supply and exhaust lines could be 
isolated even if a single fa1lure occurred. 

PCIVs satisfy Criterion 3 of the NRC Policy Statement. 

PCIVs form a part of the primary containment boundary. 
PCIV safety function is related to minimizing the loss 
reactor coolant inventory and establishing the primary 
containment boundary during a OBA. 

The 
of the 

The power operated, automatic isolation valves are required 

• 

• to have isolation times tltbi n J imits and actu.a.:t_e__on_a~------
automati c isolation signal. In add1tion, for the CAC System 
purge and exhaust isolation valves to be considered OPERABLE, 
the SGIG System supplying nitrogen gas to the inflatable 
seals of the valves must be OPERABLE. While the reactor 
building-to-suppression cham~er vacuum breakers and the scram 
discharge volume vent and drain valves isolate primary 
containment penetrations, they are excluded from this 
Specification. Controls on their isolation function are 
adequately addr~ssed in LCO 3.1.8, "Scram Discharge Volume 
(SDV) Vent and Drain Valves," and LCO 3.6.1.5, "Reactor 
Building-to-Suppression Chamber Vacuum Breakers." The valves 
covered by this LCO are listed with their associated stroke 
times in Reference 2. The required stroke time is the stroke 
time listed in Reference 2, or the Inservice Testing Program 
which ever is more conservative. 

The normally closed PCIVs are considered OPERABLE when manual 
valves are closed or open in accordance with appropriate 
administrative controls, automatic valves are 
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de-activated and secured in their closed position, blind 
flanges ar,e in place, and closed systems are intact. These 
passive isolation valves and devices are those listed in 
Reference 2 and Reference 5. 

MSIVs must meet additional leakage rate requirements. Other 
PCI~ leakage rates are addressed by LC0 3.6.1.1, "Primary 
Containment," as Type B or C testing. 

This LCD provides assurance that the PCIVs will perform 
their 9esigned safety functions to minimize the loss of 
reactor coolant inventory and establish the primary 
containment boundary during accidents. 

In- MODES 1, 2, and 3, a OBA could cause a rel ease of 
radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, PCIVs are not required to be 
OPERABLE and the primary containment purge and exhaust valves 
are not required to be normally closed in MODES 4 and 5. 

/tt).. Certain valves, however, are required to be OPERABLE when the v associated instrumentation is required to be OPERABLE per 
~------------b--C-0 3 .3. 6 .1, ''Prtm-a-ry--e-ontai nment I sol ati on Instrumentation." 

(This does not include the valves that isolate the assoctated 
instrumentation.) 

ACTIONS 

PBAPS UNIT 3 

The ACTIONS are modified by a Note allowing penetration flow 
path(s) except for purge or exhaust valve flow path(s) to be 
unisolated intermittently under administrative controls. 
These controls consist of stationing a dedicated operator at 
the controls of the valve, who is in continuous communication 
with the control room. In this way, the penetration can be 
rapidly isolated when a need for primary containment 
isolation 1s indicated. Due to the size of the primary 
containment purge line penetration and the fact that those 
penetrations exhaust directly from the containme.nt atmosphere 
to the environment, the penetration flow path containing 
these valves is not allowed to be operated under 
administrative controls. 
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A second Note has been added to provide clarification that,
for the purpose of this LCO, separate Condition entry is 
allowed fo.r each penetration flow path. This is acceptable, 
since the Required Actions for each Condition provide 
appropriate compensatory actions for each inoperable PCIV. 
Complying with the Required Actions may allow for continued 
operation, and subsequent inoperable PCIVs are governed by 
subsequent Condition entry and application of associated 
Required Actions. ' 

The ACTIONS are modified by Notes 3 and 4. Note 3 ensures 
that appropriate remedial actions are taken, if necessary, 
if the affected system(s) are rendered inoperable by an 
inoperable PCIV (e.g., an Emergency Core Cooling Systems 
.subsystem is inoperable due to a failed open test return 
valve). Note 4 ensures appropriate remedial actions are 
taken when the primary containment leakage limits are 
exceeded. Pursuant to LCO 3.0.6, these actions would not be 
required even when the associated LCO is not met. 
Therefore, Notes 3 and 4 are added to require the proper 
actions be taken. 

A.I and A.2 
--------------tH·~-h-ene--or-mere-penet-r-a-t-i~n---ftow-pat-hs-wi-th-one-PetV 

inoperable except for MSIV leakage not within limit, the 
affected penetration flow paths must be isolated. The 
method of isolaticin must include the use of at least one 
isolation barrier that cannot be adversely affected by a 
single active failure. Isolation barriers that meet this 
criterion are a closed and de-activated automatic valve, a 
closed manual valve, a blind flange, and a check valve with 
flow through the valve secured. For a penetration isolated 
in accordance with Required Action A.l, the device used to 
isolate the penetration should be the closest available 
valve to the primary containment. The Required Action must 
be completed within the 4 hour Completion Time (8 hours for 
main steam lines).. The COD1pletion Time of 4 hours is 
reasonable considering the time required to isolate the 
·penetration and the relative importance of ·supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
For main steam lines, an 8 hour Completion Time is allowed. 
The Completion Time of 8 hours for the main steam lines 

(continued) 
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allows a period of time to restore the MSIVs to OPERABLE 
status given the fact that MSIV closure will result in 
isolation of the main steam line(s) and a potential for 
pl ant shutdown-. 

For affected penetrations that have been isolated in 
accordance with Required Action A.1, the affected 
penetration flow path(s) must be verified to be isolated on 
a periodic basis. This is necessary to ensure that primary 
containment penetrations required to be isolated following 
an accident, and no longer capable of being automatically 
isolated, will be in the isolQtion position should an event 
occur. This Required Action does not require any testing or 
device manipulation. Rather, it involves verification that 
those devices outside containment and capable of potentially 
being mispositioned are in_ the correct position. The 
Completion Time of "once per 31 days for isolation devices 
outside primary containment" is appropriate because the 
devices are operated under administrative controls and the 
probability of their misalignment is low. For the devices 
inside primary containment, the time period specified "prior 
to entering MODE 2 or 3 from MODE 4, if primary containment 
was de-inerted while in MODE 4, if not performed within the 

• 

• -------------------'P r--e-v-4-0 us~ W a-~-S--b a-S e.d--0 l'.l--8.l'.l gJ.n e..e_ci_ng_j_u d gmeni_a ru:Lis-~--
c onside red reasonable in view of the inaccessibility of the 

G 
PBAPS UN IT 3 

devices and other administrative controls ensuring that 
device misalignment is an unlikely possibility. 

Condition A is modified by a Note indicating that this 
Condition is only applicable to those penetration flow paths 
with two PCIVs. For penetration flow paths with one PCIV, 
Condition C provides the appropriate Required Actions. 
Required Action A.2 is modified by two Notes. Note 1 applies 
to isolation devices located in high radiation areas, and 
allows them to be verified by use of administrative means. 
Allowing verification by administrative means i~ considered 
acceptable, since access to these areas is typically 
restricted. Note 2 applies to isolation devices that are 
locked, sealed, or otherwise secured in position and allows 
these devices to be verified closed by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since the function of locking, 
sealing, or securing components is to ensure that these 
devices are not inadvertently repositioned. Therefore, the 
probability of misalignment, once they have been verified to 
be in the proper position, is low. 

d 
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• ACTIONS Ll' 
(continued) 
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With one or more penetration flow paths with two PCIVs 
inoperable except due to MSIV leakage not within limit, 
either the inoperable PCIVs must be restored to OPERABLE 
status or the affected penetration flow path must be 
isolated within 1 hour. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic valve, a closed manual valve, and a 
blind flange. The 1 hour Completion Time is consistent with 
the ACTIONS of LCD 3.6.1.1. 

Condition Bis modified by a Note indicating this Condition 
is only applicable to penetration flow paths with two PCIVs. 
For penetration flow paths with one PCIV, Condition C 
provides the appropriate Required Actions. 

C,1 and C.2 

With one or more penetration fl ow paths with one PCIV 
inoperable, the inoperable valve must be restored to 
OPERABLE status or the affected penetration fl ow path mu.st 
be isolated. The method of iso1ation must include the use • o a east one 1solat1on barrier that cannorb~e-a~ct~vne0 r~s~e~1yu-----
affected by a single active failure. Isolation barriers 
that meet this criterion are a closed and de-activated 
automatic valve, a closed manual valve, and a blind flange. 
A check valve may not be used to isolate the affected 
penetration. The Completion Time of 4 hours is reasonable 
considering the time required to isolate the penetration and 
the relative importance of supporting primary containment 
OPERABILITY during MODES 1, 2, and 3. The Completion Time 
of 72 hours for penetrations with a closed system is 
reasonable considering the relative stability of the closed 
system (hence, reliability) to act as a penetration 
isolation boundary and the relative importance of supporting 
primary containment OPERABILITY during MODES 1, 2, and 3. 
The closed system must also meet the requirements of 
Reference 6. The Completion Time of 72 hours is also 
reasonable considering the instrument and the small pipe 
diameter of penetration (hence, reliability) to act as a 
penetration isolation boundary and the small pipe diameter 
of the affected penetrations. 

For affected penetrations that have been isolated in 
accordance with Required Action C.l, the affected 
penetration flow path(s) must be verified to be isolated on 

ed 
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a periodic basis. This is necessary to ensure that primary 
containment penetrations required to be isolated following 
an accident, and no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. This Required Action does not require any testing or 
valve manipulation. Rather, it involves verification, 
through a system walkdown, that those valves outside 
containment and capable of potentially being mispositi~ned 
are in the correct position. The Completion Time of "once 
per 31 days for isolation devices outside primary 
containment" is appropriate because the valves are operated 
under administrative controls and the probability of their 
misalignment is low. For the valves inside primary 
containment, the time period specified "prior to entering 
MODE 2 or 3 from MODE 4, if primary containment was 
de-inerted while in MODE 4, if not performed within the 
previous 92 days" is based on engineering judgment and is 
considered reasonable in view of the inaccessibility of the 
valves and other administrative controls ensuring that valve 
misalignment is an unlikely possibility. 

Condition C is modified by a Note indicating that this 
Condition is only applicable to penetration flow paths with 
only one PCIV. For penetration flow paths with two PCIVs, 
Conditions A and B provide the appropriate Req~ired Actions. 

Required Action C.2 is modified by two Notes. Note 1 applies 
to valves and blind flanges located in high radiation areas 
and allows them to be verified by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is 
typically restricted. Note 2 applies to isolation devices 
that are locked, sealed, or otherwise secured in position and 
allows these devices to be verified closed by use of 
administrative means. Allowing verification by 
administrative means is considered acceptable, since the 
function of locking, sealing, or securing components is to 
ensure that these devices are not inadvertently repositioned. 
Therefore, the probability of misalignment of these valves, 
once they have been verified to be in the proper position, is 
low. 

Ll 

With any MSIV leakage rate not within limit, the assumptions 
of the safety analysis are not met. Therefore, the leakage 
must be restored to within limit within 8 hours. 
Restoration can be accomplished by isolating the penetration 
that caused the limit to be exceeded by use of one closed 
and de-activated automatic valve, closed manual valve, or 
blind flange. When a penetration is isolated, the leakage 
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rate for the isolated penetration is assumed to be the actual 
pathway leakage through the isolation device. If two 
isolation devices are ~sect to isolate the penetration, the 
leakage rate is assumed to be the lesser actual pathway 
leakage of the two devices. The 8 hour Completion Time is 
reasonable considering the time required to restore the 
leakage by isolating the penetration, the fact that MSIV 
closure will result in isolation of the main steam line and a 
potential for plant shutdown, and the relative importance of 
MSIV leakage to the overall containment function. 

E.1. E.2.1 and E,2,2 

The accumulated time that the large containment purge and/or 
vent valves (6" and 18" vent valves) are open, when reactor 
pressure is greater than 100 psig and the reactor is in MODES 
1 or 2, is limited to 90 hours per calendar year. This will 
limit the total time that a flow path exists through certain 
containment penetrations. The design analysis (Reference 7) 
assumes that the containment remains at atmospheric pressure 
for the determination of ECCS NPSH during a LOCA. 
Consequently, there exists minimal impact on plant risk 
resulting from challenges to ECCS NPSH during a LOCA while 
purging. The 4-hour Completion Time to isolate the 
penetration is considered a reasonable amount of time to 
ensure compliance with the design analysis. If the 
penetration is not isolated within the specified 4-hour time 
period, then the plant must be brought to at least MODE 3 
within 12 hours and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

F.l and F,2 

If any Required Action and associated Completion Time cannot 
be met in MODE 1, 2, or 3, the plant must be brought to a 
MODE in which the LCD does not apply. To achieve this 
status, the plant must be brought to at least MODE 3 within 
12 hours and to MODE 4 within 36 hours. The a1lowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

(continued) 
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If any Required Action and associated Completion Time cannot 
be met for PCIV(s) required to be OPERABLE during MODE 4 or 
5, the unit must be placed in a condition 1n which the LCD 
does not apply. Action must be immediately initiated to 
restore the valve(s) to OPERABLE status. This allows RHR to 
remain in service while actions are being taken to restore' 
the valve. 

(continued) 
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Verifying that the nitrogen inventory is equivalent to a 
level in the liquid nitrogen tank of~ 22 inches water 
column (~ 124,000 scf at 250 psig) will ensure at least 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time after an accident 
to replenish the nitrogen supply in order to maintain the 
containment isolation function. The inventory is verified 
to en~ure that the system is capable of performing its 
intended isolation function when required. The Surveillance 
Frequency is controlled ~nder the Surveillance Frequency 
Control Program. 

SR 3.6.1.3.2 

This SR ensures that the pressure in the SGIG System header 
is~ 80 psig. This ensures that the post-LOCA nitrogen 
pressure provided to tne valve operators and valve seals is 
adequate for the SGIG System to perform its design function. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.1.3.3 

This SR ensures that the primary containment purge and 
e x.h a u s t v a l v e s a re c l o s e d a s re q u i red o r , i f o pen , open fO r 
an allowable reason. If a purge valve is open in violation 
of this SR, the valve is considered inoperable (Condition A 
applies). The SR is modified by a Note stating that the SR 
is not required to be met when the purge and exhaust valves 
are open for the stated reasons. The Note states that th~se 
valves may be opened for inerting, de-inerting, pressure 
control, ALARA or air quality considerations for personnel 
entry, or Surveillances that require the valves to be open. 
The 6 inch and 18 inch purge valves and 18 inch exhaust 
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valves are capable of closing in the environment following a 
LOCA. Therefore, these valves a re a 71 owed to be open for 
limited periods of time. 

SR 3.6.1.3.4 

This SR verifies that each primary containment isolation 
manual valve and blind flange that is located outside 
primary containment and is not locked, sealed, or otherwise 
secured and is required to be closed during accident 
conditions is closed. The SR helps to ensure that post 
accident leakage of radioactive fluids or-gases outside the 
primary containment boundary is within design limits. 

• 

This SR does not require any testing or valve manipulation. 
Rather, it involves verification that those PCIVs outside 
primary containment, and c~pable of being mispositioned, are 
in the correct position. Since verification of valve 
position for PCIVs outside primary containment is relatively 
easy, the Frequency was chosen to provide added assurance I. 
that the PCIVs are in the correct positions. This SR does 

--------------~ply to V-a-l-v-e-S--Ul a-t-a-~l-GG-k--oo~,-0-r--O.ilie..!'2-W-i.S-e----
s e cu red in the closed position, since these valves were 

0 -
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verified to be in the correct position upon locking, sealing, 
or securing. 

Three Notes have been added to this SR. The first Note 
_allows valves and blind flanges located in high radiation 
areas to be verified by use of administrative controls. 
Allowing verification by administrative controls is 
considered acceptable since the primary containment is 
inerted and access to these areas is typically restricted 
during MODES 1, 2, and 3 for ALARA reasons. Therefore, the -
probability of misalignment of these PCIVs, once they have 
been verified to be in the proper position, is low. A 

· second Note has been included to clarify that PCIVs that are 
open under administrative controls are not required to meet 
the SR during the time that the PCIVs are open. A third 
Note states that performqnce of the SR is not required for 
test taps With a diameter :5: 1 inch. It is the intent that 
this SR must still be met, but actual performance is not 
required for test taps with a diameter :5: 1 inch. The Note 3 
allowance is consistent with the original plant licensing 
basis. 
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SR 3.6.1.3.5 

PCIVs 
B 3.6.1.3 

This SR verifies that each primary containment manual 
isolation valve and blind flange that is located inside 
primary containment and not locked, sealed, or otherwise 
secured and is required to be closed during accident 
conditions is closed. The SR helps to ensure that post 
acc1dent leakage of radioactive fluids or gases outside the 
primary containment boundary is within design limits. For 
PCIVs inside primary containment, the Frequency defined as 
"prior to entering MODE 2 or 3 from MODE 4 if primary 
containment was de-inerted while in MODE 4, if not performed 
within the previous 92 days" is appropriate since these 
PCIVs are operated under administrative controls and the 
probability of their misalignment is low. This SR does not 
apply to valves that are locked, sealed, or otherwise 
secured in the closed position, since these valves were 
verified to be in the correct position upon locking, 
sealing, or securing. 

Two Notes have been added to this SR. The first Note allows 
valves and blind flanges located in high radiation areas to 
be verified by use of administrative controls. Allowing 
verification by administrative cont~o]s is considered 
acceptable since the primary containment is inerted and 

--------~-~----a=c=c~e~s~s~t....,_o------.these areas is typ1 ca I ly restr, cted during 
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MODES 1, 2, and 3 for ALARA reasons. Therefore, the 
probability of misalignment of these PCIVs, once they have 
been verified to be in their proper position, is low. A 
second Note has been included to clarify that PCIVs that are 
open under administrative controls are not required to meet 
the SR during the time that the PCIVs are open. 

SR 3,6.1.3,6 

The traversing incore probe (TIP) shear isolation valves are 
actuated by explosive charges. Surveillance of explosive 
charge continuity provides assurance that TIP valves will 
actuate when required. Other administrative controls, such 
as those that limit the shelf life of the explosive charges, 
must be followed. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3,6.1.3,7 

Verifying the correct alignment for each manual valve in the 
SGIG System required flow paths provides assurance that the 
proper flow paths exist for system operation. This SR does 
not apply to valves that are locked or otherwise secured in 

B 3.6-26 Revision No. 87 

• 

• 



·• BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6.1.3.7 (continued) 

PCIVs 
B 3.6.1.3 

position, since these valves were verified to be in the 
correct position prior to locking or securing. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.6.1.3.8 

Verifying the isolation time of each power operated 
automatic PCIV is within limits is required to demonstrate 
OPERABILITY. MSIVs may be excluded from this SR since MSIV 
full closure isolation time is demonstrated by SR 3.6.1.3.9. 
The isolation time test ensures that the valve will isolate 
in a time period less than or equal to that assumed in the 
safety analyses. The isolation time is in accordance with 
Reference 2 or the requirements of the Inservice Testing 
Program which ever is more conservative. The Frequency of 
this SR is in accordance with the requirements of the 

-----------------t-N~PROO 
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SR 3. 6. 1. 3. 9 

Verifying that the isolation time of each MSIV is within the 
specified limits is required to demonstrate OPERABILITY. 
The isolation time test ensures that the MSIV will isolate 
in a time period that does not exceed the times assumed in 
the OBA analyses. This ensures that the calculated 
radiological consequences of these events remain within 
10 CFR 50.67 limits as modified in Regulatory Guide 1.183, 
Table ·6. The Frequency of this SR i5 in accordance with the 
requirements of the INSERVICE TESTING PROGRAM. 

SR 3.6.1.3.10 

Automatic PCIVs close on a primary containment isolation 
signal to prevent leakage of radioactive material from 
primary containment following a OBA. This SR ensures th.at 
each automatic PCIV will actuate to its isolation position 
on a primary containment isolation signal. The LOGIC SYSTEM 

(continued 
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SR 3,6,1,3,10 (continued) 

PCIVs 
B 3.6.1.3 

FUNCTIONAL TEST ih LCO 3.3.6.1 overlaps this SR to provide 
complete testing of the safety function. The Surveillance 
Frequency is contro1led under the Surveillance Frequency 
Control Program. 

SR 3,6,1.3,11 

This SR requires a demonstration that a representative 
sample of reactor instrumentation line excess flow check 
valve (EFCVs) is OPERABLE by verifying that the valve 
actuates to the isolation positio~ on a simulated instrument 
line bre.ak Signal. The representative sample consists of an 
approximately equal number of EFCVs, such that each EFCV is 
tested at least once every 10 years (Nominal). In addition, 
the EFCVs in the sample are representative of the various 
plant configurations, models, sizes and operating 
environments. This ensures that any potentially common 

• 

pro bl em with a specific type of application of EFCV is 
detected at the earliest possible time. This SR provides 
assurance that the instrumentation line EFCVs will perform 
so that predicted radiological consequences will not be 
exceeded during a po.stul ated instrument 1 i ne break event. 

1 

• 
The Surveillance Frequency is controlled under the _ 
Surveillance Frequency Control Program. 

SR 3,6,1.3.12 

The TIP shear isolation valves are actuated by explosive 
charges. An in place functional test is not possible with 
this design. The explosive squib is removed and tested to 
provide assurance that the valves will actuate when 
required. The replacement charge for the explosive squib 
shall be from the same manufactured batch as the one fired 
or from another batch that has been certified by having one 
of the batch successfu1ly fired. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

B 3.6-28 Revision No. 87 
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SR 3.6.1.3.13 

PCIVs 
B 3.6.1.3 

This SR ensures that in case the non-safety grade instrument 
air system is unavailable, the SGIG System will perform its 
design function to supply nitrogen gas at the required 
pressure for·valve operators and valve sea-ls supported by the 
SGIG System. The Surveillance Frequency 1s controlled under 
the Surveillance Frequency Control Program. 

SR 3.6.1.3.14 

Total leakage through all four main steam lines must bes 170 
scfh, ands 85 scfh for any one steam line, when tested at 
~ 25 psig. The analysis in Reference 1 is based on treatment 
of MSIV leakage as secondary containment bypass leakage, 
independent of the primary to secondary containment leakage 
analyzed at La, The Frequency is in accordance with the 
Primary Containment Leakage Rate Testing Program. 

SR 3.6.1.3,15 

Verifying the opening of each 6 inch and 18 inch primary 
containment purge valve and each 18 inch primary containment 

• 

• ----------------=e:.c..x'-'.Ch a"--'u=s,....,t'----'-v---=a~l ~v e=--i'-"s~r=e~s tr..ict_esJ_by___a_____blo..c..king_J:te...vJ_c.e_ t.o_l.e.s.s_t Ila ~--
or equal to the required maximum opening angle specified in 
the UFSAR (Ref. 4) is required to ensure that the valves can 
close under OBA conditions. Although the valves are designed 
to close under OBA conditions, evaluation of a LOCA 
concurrent with purging operations is no longer required to 
be evaluated with the implementation of Alternate Source 
Term. At other times pressurization concerns are not 
present, thus the purge and exhaust valves can be fully open. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.6.1.3.16 

PCIVs 
B 3.6.1.3 

The inflatable seal of each 6 inch and 18 inch primary 
co·ntainment purge valve and each 18 inch primary containment 
exhaust valve must be replaced periodically. This will allow 
the opportunity for replacement before gross leakage failure 
occurs. 

1. UFSAR, Chapter 14. 

2. UFSAR, Table 7.3.1. 

3. 10 CFR 50, Appendix J., Option B. 

4. UFSAR, Table 7. 3 .1, Note 17. 

5. UFSAR, Table 5. 2. 2. 

6. UFSAR, Table 7. 3 .1, Note 14. 

7. NEDC-33566P, "Safety Analysis Report 
Bottom Atomic Power Statio~, Units 2 
Pressure Power Uprate," Revision 0. 
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Drywell Air Temperature 
B 3.6.1.4 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.4 Drywell Air Temperature 

BASES 

BACKGROUND The drywell contains the reactor vessel and piping, which 
add heat to the airspace. Drywell coolers remove heat and 
maintain a suitable environment. The average airspace 
temperature affects the calculated response to postulated 
Design Basis Accidents (DBAs). The limitation on the 
drywe11 average air temperature was developed as reasonable, 
based on operating experience. The limitation on drywell 
air temperature is used in the Referenc~ I safety analyses. 

APPLICABLE Primary containment performance is evaluated for a 

• 

SAFETY ANALYSES spectrum of break sizes for postulated loss of coolant 
accidents (LOCAs) ·(.Ref. 1). Among the inputs to the design 
basis analysis is the initial drywell average air 
temperature (Ref. 1). Analyses assume an initial average 
drywell air temperature of 145°F. This limitation ensures 
that the safety analysis remains valid by maintaining the •. 
expected initial conditions and ensures that the peak LOCA 

LCO 

PBAPS UNIT 3 

drywell temperature does not exceed the · ab'-'-'Je,___ __ _ 
temperature of e . 2) except for a brief period of 
less than 20 seconds which was determined to be acceptable 
in References 1 and 3. Exceeding this design temperature 
may result in the degradation of the primary containment 
structure under accident loads. Equipment inside primary 
containment required to mitigate the effects of a OBA is -
designed to operate and be capable of operating under 
environmental conditions expected for the accident. 

Drywell air temperature satisfies Criterion 2 of the NRC 
Policy Statement. 

In the event of a OBA, With an initial drywell average air 
temperature less than or .equal to the LCO temperature limit, 
the resultant peak accident temperature is maintained within 
acceptable limits for the drywell. As a result, the ability 
of primary containment to perform its design function is 
ensured. 

(continued) 
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Drywell Air Temperature 
B 3.6.1.4 

In MODES 1, 2, and 3, a OBA could cause a release .of 
.radioactive material to primary containment. In MODES 4 
and 5, the probability and consequences of these events are 
reduced due to the pressure and temperature limitations of 
these MODES. Therefore, maintaining drywell average air 
temperature within the limit is not required in MODE 4 or 5. 

With drywell average air temperature not within the limit of 
the LCO, drywell average air temperature must be restored 
within 8 hours. The Required Action is necessary to return 
operation to within the bounds of the primary containment 
analysis. The 8 hour Completion Time is acceptable, 
considering the sensitivity of the analysis to variations in 
this parameter, and provides sufficient time to correct 
mi nor pro bl ems. 

s.1 and B.2 
If the drywell average air temperature cannot be restored to 
within the limit within the required Completion Time, the •. 
plant must be brought to a MODE in which the LCO does not 

-------------<>pply-;--"fo-----ach+eve--t-h--i~--st-atus,---t-he---pt-an-t-mu-s-t-be--broug~H-o--
at. least MODE 3 within 12 hours and to MODE 4 within 

0 ' 

SURVEI L LANC ~ 
REQUIREMENTS 
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36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3.6.1.4.1 

Verifying that the drywell average air temperature is within 
the LCO limit ensures that operation remains within the 
limits assumed for the primary containment analyses. 
Drywell air temperature is monitored in various quadrants 
and at various elevations. Due to the shape of the drywell, 
a volumetric average is used to determine an accurate 
representation of the actual average temperature. 

(continued) 
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Drywell Air Temperature 
B 3.6.1.4 

SR 3,6,1,4.1 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. 

2. 

3. 

NEDC-33566P, "Safe_ty Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

UFSAR, Section 5.2.3.1. 

Deleted 
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Reactor Building-to-Suppression Chamber Vacuwn Breakers 
B 3.o.1.5 

8 3.6 CONTAINMENT SYSTEMS 

B 3.6.1.5 Reactor Building-to-Suppression Chamber Vacuum Breakers 

BASES 

BACKGROUND The function of the reactor building-to-suppression chamber 
vacuum breakers is to relieve vacuum when primary 
containment depressurizes below reactor building pressure. 
If the drywell depressurizes below reactor building 
pressure, the negative differential pressure is mitigated by 
flow through the reactor building-to-suppression ,chamber 
vacuum breakers and through the suppression-chamber-to
drywell vacuum breakers. The design of the external 
(reactor building-to-suppression chamber} vacuum relief 
provisions consists of two vacuum breakers (a check valve 
and an air operated butterfly valve}, located in series in 
each of two lines from the reactor building to the 
suppression chamber airspace. The butterfly valve is 
actuated by a differential pressure signal. The check valve 
is self actuating and can be manually operated for testing 
purposes. The two vacuum breakers in series must be closed 
to maintain a leak tight primary containment boundary. 

• 

A negative differential pressure across the drywell wall is • 
caused by rapid depressurization of the drywell. Events 

_____________ _,,ha:L.cause-th.:i~p.:id-depr-e-ssur-i¾at~en-----a-re-eoo~-i-n§-e:Y~l~s<r,----

0 
PBAPS UNIT 3 

Primary containment spray actuation, and steam condensation 
in the event of a primary system rupture. Reactor 
building-to-suppression chamber vacuum breakers prevent an 
excessive negative differential pressure across the primary
containment boundary. Cooling cycles result in minor 
pressure transients in the drywell, which occur slowly and 
are normally controlled by heating and ventilation 
equipment. Inadvertent spray actuation results in a 
significant negative pressure transient and is the design 
basis event postulated in sizing the external (reactor 
building-to-suppression chamber) vacuum breakers. 

The external vacuum breakers are sized on the basis of the 
air flow from the secondary containment that is required to 
mitigate the depressurization transient and limit the 
maximum negative containment (suppression chamber) pressure 
to within design limits. The maximum depressurization rate 
is a function of the primary containment spray flow rate and 
temperature and the assumed initial conditions of the 

(continued) 
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Reactor Buil ding-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

suppression chamber atmosphere. Low spray temperatures and 
atmosp·heric conditions that yield the minimum amount of 
contained noncondensible gases are assumed for conservatism. 

The Safety Grade Instrument Gas CSGIG) System supplies 
pressurized nitrogen g~s (from the Containment Atmospheric 
Dilution (CAD) System liquid nitrogen storage tank) as a 
safety grade pneumatic source to the CAC System purge and 
exhaust isolation valve inflatable seals, the reactor 
building-to-suppression chamber vacuum breaker air operated 
isolation butterfly valves and inflatable seal, and the CAC 
and CAD Systems vent control air operated valves. The SGIG 
System thus performs two distinct post-LOCA functions: (1) 
supports co~tainment isolation and (2) supports CAD System 
vent operation. SGIG System requirements are addressed for 
each of the supported system and components in LCO 3.6.1.3, 
"Primary Containment Isolation Vi;ilves (PCIVs)," LCO 3.6.1.5, 
and "Reactor Building-to-Suppression Chamber Vacuum 
Breakers." For the SGIG System, 1 i quid nitrogen from the 
liquid nitrogen storage tank passes through the liquid 
nitrogen vaporizer wh~~e it is converted to a gas. The gas 
then flows into a Unit 2 header and a Unit 3 header 
separated by two manual globe valves. From each header, the 
gas then branches to each valve operator or valve seal 

• 

• supplied by the SGIG System. Ea.c.tL..bLan.c.h_j_s.._se.par....a.te.d----f-~om---
the header by a manual globe valve and a check valve. 

To support SGIG System functions, the nitrogen inventory is 
equivalent to a storage tank minimum required level of~ 22 
inches water column, or a technically justified source of 
equivalent inventory~ 124,000 scf at 250 psig, and a 
minimum required SGIG System header pressure of 80 psig. 

Analytical methods and assumptions involving the reactor 
building-to-suppression chamber vacuum breakers are used as 
part of the accident response of the containment systems. 
Internal (suppression-chamber-to-drywell) and external 
(reactor building-to-suppression chamber) vacuum breakers 

B 3.6-35 Revision No. 91 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

are provided as part of the primary containment to limit the 
negative differential pressure across the drywell and 
suppression chamber walls, which form part of the primary 
containment boundary. 

The safety analyses assume the external vacuum breakers to 
be closed initially and to be fully open at 0.75 psid. 
Additionally, of the four reactor building-to-suppression 
chamber vacuum breakers (two in each of the two lines from 
the reactor building-to-suppression chamber airspace), one 
js assumed to fail in a closed position to satisfy the 
single active failure criterion. Design Basis Accident 
(DBA) analyses require the vacuum breakers to be closed 
initially and to remain closed and leak tight with positive 
primary containment pr~ssure. 

Three cases were considered in the safety analyses to 
determine the adequacy of the external vacuum breakers: 

a. A small break loss of coolant accident followed by 
actuation of both drywell spray loops; 

b. Inadvertent actuation of one drywell spray loop during 
normal operation; and 

• 

• ______________ -~A~postulatecLDBA-assuming----l-ow-.p~essur--e-,...coo-1-ant-----
i nject ion fiow out the loss of coolant accident break, 

LCO 
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which condenses the drywell steam. 

The results of these three cases show that the external 
vacuum breakers, with an opening setpoint of 0.75 psid, are 
capable of maintaining the differential pressure within 
design limits. 

The reactor building-to-suppression chamber vacuum breakers 
satisfy Criterion 3 of the NRC Policy Statement. 

All reactor building-to-suppression chamber vacuum breakers 
are required to be OPERABLE to satisfy the assumptions used 
in the safety analyses. The requirement ensures that the 
two vacuum breakers (check valve and air operated butterfly 
valve) in each of the two lines from the reactor building to 

{continued) 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

the suppression chamber airspace are closed. Also, the 
requirement ensures both vacuum breakers in each line will 
open to relieve a negative pressure in the suppression 
chamber (except during testing or when perfonning their 
intended function). 

In addition, for the reactor building-to-suppression chamber 
vacuum breakers to be considered OPERABLE and closed, the 
SGIG System supplying nitrogen gas to the air operated 
valves and inflatable seal of the vacuum breakers must be 
OPERABLE. 

In MODES I, 2, and 3, a DBA could resu1t in excessive 
negative differential pressure across the drywell wall 
caused by the .rapid depressurization of the drywell. The 
event that results in the limiting rapid depressurization of 
the drywell is the primary system rupture, which purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in 
depressurization of the drywell. The limiting pressure and 
temperature of the primary system prior to a DBA occur in 
MODES I, 2, and 3. Excessive negative pressure inside 

• 

primary containment could also occur due to inadvertent • 
initiation of the Drywell Spray System . 

. _In MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, maintaining reactor 
building-to-suppression chamber vacuum breakers OPERABLE is
not required in MODE 4 or 5. 

A Note has been added to provide clarification that, for the 
purpose of this LCO, separate Condition entry is allowed for 
each penetration flow path. 

LJ 

With one or more lines with one vacuum breaker not closed, 
the-leak tight primary containment boundary may be 
threatened. Therefore, the inoperable vacuum breakers must 
be restored to OPERABLE status or the open vacuum breaker 
closed within 72 hours. The 72 hour Completion Time is 
consistent with requirements for inoperable·suppression 
chamber-to-drywell vacuum breakers in LCO 3.6.1.6, 

{continued) 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
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A......l ( c o·n t i n u e d ) 

"Suppression Chamber-to-Drywell Vacuum Breakers." The 
72 hour Completion Time takes into account the redundant 
capability afforded by the remaining breakers, the fact that 
the OPERABLE breaker in each of the lines is closed, and the 
low probability of an event occurring that would require the 
vacuum breakers to be OPERABLE during this period. 

Ll 

With one or more lines with two vacuum breakers not closed, 
primary containment integrity is not maintained. Therefore, 
one open vacuum breaker must be closed within 1 hour. This 
Completion Time is consistent with the ACTIONS of 
LCO 3. 6 .1.1, "Primary Containment," which requires that 
primary containment be restored to OPERABLE status within 
1 hour. 

Ll 

With one line with one or more vacuum breakers inoperable 
for opening, the leak tight primary containment boundary is 

• 

• 
intact. The ability ·to mitigate an event that causes a 
containment depressurization is threatened if one or more 
vacuum breakers in at least one vacuum breaker penetration 
are not OPERABLE. Therefore, the inoperable vacuum breaker 
must be restored to OPERABLE status w1th1n 72 ~-.-~T~t1~1s~---
is consistent with the Completion Time for Condition A and 
the fact that the leak tight primary containment boundary is 
being maintained. 

.lL..1 

If one line has one or more vacuum breakers inoperable for 
opening and they are not restored within the Completion Time in 
Condition C, the remaining vacuum breakers in the remaining line 
can provide the opening function. The plant must be brought to a 
condition in which the overall plant risk is minim1zed. To 
achieve this status, the plant must be brought to at least MODE 3 
within 12 hours. Remaining in the Applicability of the LCD is 
acceptable because the plant risk in MODE 3 is similar to or • 
lower than the risk in MOD£ 4 (Ref. 1) and because the time spent 
in MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry into 
MODE 4 may be made as it is also an acceptable low-risk state. 
The allowed Completion Time is reasoriable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

B 3.6-38 Revision No. 67 
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ACTIONS Ll 
(continued) 

With two lines with one or more vacuum breakers inoperable 
for opening, the primary containment boundary is intact. 
However, in the event of a containment depressurization, the 
function of the vacuum breakers is lost. Therefore, all 
vacuum breakers in one line must be restored to OPERABLE 
status within 1 hour. This Completion Time is consistent 
with the ACTIONS of LCO 3.6.1.1, which requires that primary 
containment be restored to OPERABLE status within 1 hour. 

F.l and F.2 

If any Required Action and associated Completion Time for 
Conditions A, B, or E cannot be met, the plant must be 
brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. 

• 

SURVEILLANCE 
-----REOO-I-R-fM&N.:i:-5-------------------------------

SR 3.6.1.5.1 • 
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Verifying that the nitrogen inventory is equivalent to a 
level in the liquid nitrogen tank of~ 22 inches water 
column (~ 124,000 scf at 250 psig) will ensure at least 7 
days of post-LOCA SGIG System operation. This minimum 
volume of nitrogen allows sufficient time after an accident 
to replenish the nitrogen supply in order to maintain the 
design function of the reactor building-to-suppression 
vacuum breakers. The inventory is verified to-ensure that 
the system is capable of performing its intended isolation 
function when required. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.6.1.5.2 

This SR ensures that the pressure in the SGIG System header 
is~ 80 psig. This ensures that the post-LOCA nitrogen 
pressure provided to the valve operators and valve s~als 
that is adequate for the SGIG to perform its design 
function. The Surveillance Frequency is controlled under 
the Survei 11 ance Frequency Control Program. 

B 3.6-39 Revision No. 91 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
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SR 3,6.1.5.3 

Each vacuum breaker is verified to be closed to ensure that 
a potential breach in the primary containment boundary is 
not present. This Surveillance is performed by observing 
local or control room indications of vacuum breaker position 
or by verifying a differential pressure of 0.75 psid is 
maintained between the reactor building and suppression 
chamber. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

Two Notes are added to this SR. The first Note allows 
reactor building-to-suppression chamber vacuum breakers 
opened in conjunction with the performance of a Surveillance 
t o n ot be con s i de red a s fa i l i n g t h i s S R . The s e p e r i o d s o f 
opening vacuum breakers are controlled by plant procedures 
and do not represent inoperable vacuum breakers. A second 
Note is included to clarify that vacuum breakers open due to 
an actual differential ~ressure, are not considered as 
failing this SR. 

SR 3,6.1.5,4 

• 

• Verifying the correct alignment for each manual valve in t~b~e ___ _ 
SGIG System required flow paths provides assurance that the 
proper flow paths exist for system operation. This SR does 
not apply to valves that are locked or otherwise secured in 
position, since these valves were verified to be in the 
correct position prior to locking or securing. This SR does 
not require any testing or valve manipulation; rather, it 
involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program . 

B 3.6-40 Revision No. 8, 
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Reactor Building-to-Suppression Chamber Vacuum Breakers 
B 3.6.1.5 

SR 3,6,1.5,5 

Each vacuum breaker must be cycled to ensure that it opens 
properly to perform its design function and returns to its 
fully closed position. This ensures that the safety 
analysis assumptions are valid. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3,6,1.5.6 

Demonstration of air operated vacuum breaker opening 
setpoint is necessary to ensure that the safety analysis 
assumption regarding vacuum breaker full open differential 
pressure of s 0.75 psid is valid. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

SR 3,6,1.5.7 

This SR ensures that in case the non-safety grade instrument 
air system is unavailable, the SGIG System·will perform its 
design function to supply nitrogen gas-at the required 
pressure for valve operator~ and valve seals supported by 
the SGIG System. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

1. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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Suppression Chamber~to-Drywell Vacuum Breakers 
B 3.6.1.6 

8 3.6 CONTAINMENT SYSTEMS 

8 3. 6 .1. 6 .Suppression Chamber-to-Drywe 11 Vacuum Breakers 

BASES 

BACKGROUND The function of the suppressi.on chamber-to-drywell vacuum 
breakers is to relieve vacuum in the drywell. There are 
12 internal vacuum breakers located on the vent header of 
the vent system between the drywell and the suppression 
chamber, which allow air and steam flow from the suppression 
chamber to the drywel l when the drywel l is at a negative 
pressure with respect to the suppressi-on chamber. 
Therefore, suppression chamber-to-drywell vacuum breakers 
prevent an excessive negative differential pressure across 
the wetwell drywell boundary. Each vacuum breaker is a self 
actuating valve, similar to a check valve, which can be 
remotely operated for testing purposes. 

• 

A negative differential pressure across the drywell wall is 
caused by rapid depressurization of the drywell. Events 
that cause this rapid depressurization are cooling cycles, 
drywell spray actuation, and steam condensation from sprays 
or subcooled water reflood of a break in the event of a 
primary system rupture. Cooling cycles result in minor •· 
pressure transients in the drywell that occur slowly and are 

--------------nonnatty-con-tro-H--ed-by--ne-at-tng--and---ventttation-equi~ment-.---
Spray actuation or spill of subcooled water out of a break 

PBAPS UNIT 3 

results in more significant pressure transients and becomes 
important in sizing the internal vacuum breakers. 

In the event of a primary system rupture, steam condensation 
within the drywell results in the most severe pressure 
transient. Following a primary system rupture, air in the 
drywe 11 is purged into the suppression chamber free 
airspace, leaving the drywell full of steam. Subseque~t 
condensation of the steam can be caused in two possible 
ways, namely, Emergency Core Cooling Systems flow from a 
recirculation line break, or drywell spray actuation 
following a loss of coolant accident (LOCA). These two 
cases determine the maxilDlDTI depressurization rate of the 
drywell. 

In addition, the waterleg in the Hark I Vent System 
downcomer is controlled by the drywell-to-suppression 
chamber differential pressure. If the drywell pressure is 
less than the suppression chamber pressure, there will be an 
increase in the vent waterleg. This will result in ari 

(continued} 
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Suppression-Chamber-to-Drywell Vacuum Breakers 
B 3.6.1.6 

increase in the water clearing inertia in the event of a 
postulated LOCA, resulting in an increase in the peak 
drywell pressure .. This in turn will result in an increase 
in the pool swell dynamic loads. The internal vacuum 
breakers limit the height of the waterleg in t~e vent system 
during normal operation. 

Analytical methods and assumptions involving the 
suppression chamber-to-drywell vacuum breakers are used as 
part of the accident response of the primary containment 
systems. Internal (suppression chamber-to-drywel l) and 
external (reactor building- to-suppression chamber) vacuum 
breakers are provided as part of the primary containment to 
limit the negative differential pressure across the drywell 
and suppression chamber walls that form part of the primary 
containment boundary. 

The safety analyses assume that the internal vacuum b~eakers 
are closed initially and are fully open at a differential 
pressure of 0.5 psid. Additionally, 1 of the 9 internal 
vacuum breakers required to open is assumed to fail in a 
closed position. The results of the analyses show that the 
design pressure is not exceeded even under the worst case 
accident scenario. The vacuum breaker opening differential 
pressure setpoint and the requirement that 9 of 12 vacuum 
breakers be OPERABLE are a result of the requirement placed 
on the vacuum breakers to limit the vent system waterleg 
height. The total cross sectional area of the main vent 
system between the drywell and suppression chamber needed to 
fulfill this requirement has been established as a minimum 
of 51.5 times the total break area. In turn, the vacuum 
relief capacity between the drywell and suppression chamber 
should be 1/16 of the total main vent cross sectional area, 
with the valves set to operate at 0.5 psid differential 
pressure. Thi_s was the original design basis for Peach 
Bottom, which required 10 18" vacuum breakers to meet the 
1/16 of the total main vent cross sectional area. However, 
the current design basis requirement for 9 vacuum breakers 
required to be operable,.one of which is assumed to fail to 
open (single active failure), is found in Reference 2. 
Design Basis Accident (OBA) analyses require the vacuum 
breakers to be closed initially and to remain closed and 
l e a k ti gh t , u n ti l the s up p res s i on pool i s at a p o s it i v e 
pressure relative to the drywell. All suppression chamber
to-drywell vacuum breakers are considered closed if a leak 
test confirms that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole (Ref. 1). 

The suppression chamber-to-drywell vacuum breakers satisfy 
Criterion 3 of the NRC Policy Statement. 

(continued) 
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Suppression Chamber-to-Drywell Vacuum Breakers 
B 3.6.1.6 

Only 9 of the 12 vacuum breakers must be OPERABLE for 
opening. All suppression chamber-to-drywell vacuum breakers 
are required to be closed (except when the vacuum breakers 
are performing their intended design function). All 
suppression chamber-to-drywell vacuum breakers are 
considered closed, even if position indication shows that 
one or inore vacuum breakers is not fully seated, if a leak 
test confirms that the bypass area between the drywe l l and 
suppression chamber is less than or equivalent to a .one-inch 
diameter hole. The vacuum breaker OPERABILITY requirement 
provides assurance that the drywell-to-suppression chamber 
negative differential pressure remains below the design 
value. The requirement that the vacuum breakers be closed 
ensures that there is no excessive bypass leakage should a 
L0CA occur. 

• 

In MODES 1, 2, and 3, a DBA could result in excessive 
negative differential pressure across the drywell wall, 
caused by the rapid depressurization of the drywell. The 
event that results in the limiting rapid de~ressurization of 
the drywell is the primary system rupture that purges the 
drywell of air and fills the drywell free airspace with 
steam. Subsequent condensation of the steam would result in • 
depressurization of the drywell. The limiting pressure and 

--------------mper-ature---of---t-he-primary-syst--em---prtor-----to---a--OBA-occur------+n-----
MODES 1, 2, and 3. Excessive negative pressure inside the 
drywell could also occur due to inadvertent actuation of the 
Drywell Spray System. 

ACTIONS 

0 ' 
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In MODES 4 and 5, the probability and consequences of these 
events are reduced by the pressure and temperature 
limitations in these MODES; therefore, maintaining 
suppression chamber~to-drywell vacuum breakers OPERABLE is 
not required in.MODE 4 or 5. 

8..J. 

With one of the required vacuum breakers inoperable for 
opening (e.g., the vacuum breaker is not open and may be 
stuck closed or not within its opening setpoint limit, so 
that it would not function as designed during an event that 
depressurized the drywell), the remaining eight OPERABLE 
vacuum breakers are capable of providing the vacuum relief 
function. However, overall system reliability is reduced 

<continued) 
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Suppression Chamber-to-Orywell Vacuum Breakers 
B 3.6.1.6 

A.......l (continued) 

because a single failure in one of the remaining vacuum 
breakers could result in an excessive suppressi6n chamber
to-drywell differential pressure during a OBA. Therefore, 
with one of the nine required vacuum breakers inoperable, 
72 hours is allowed to restore the inoperable vacuum breaker 
to OPERABLE status so that plant conditions are consistent 
witti those assumed for the design basis analysis. The 
72 hour Completion Time is considered acceptable due to the 
low probability of an event in which the remaining vacuum 
breaker, capability would not be adequate. 

Ll 

If a required suppression chamber-to-drywell vacuum breaker is 
inoperable. ,for opening and is not restored to OPERABLE status 
within the required Completion Time, the plant must be brought to 
a condition in which the overall .Plant risk is minimized. To 
achieve thi~ status, the plant must be brought to at least MODE 3 
within 12 hours. Remaining in the Applicability of the LCD is 
acceptable because the plant risk in MODE 3 is similar to or 
lower than the risk in MODE 4 (Ref. 3) and because the time spent 
in MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry into 
MODE 4 may be made as it is also ·an acceptable low-risk- state . 
The allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 

• 

• power cond1t1ohs 1n an orderly manner and wi;ttrourcTial-t"errgi·~----
plant systems. 

Ll 

An open vacuum breaker allows communication between the 
drywell and suppression chamber airspace, and, as a result, 
there is the potential for suppression chamber 
overpressurization due to this bypass leakage if a LOCA were 
to occur. Therefore, the open vacuum breaker must be 
closed. A short time is allowed to close the vacuum breaker 
due to the low probability of an event thgt would pressurize 
primary containment. If vacuum breaker position indication 
is not reliable, an alternate method of verifying that the 
vacuum breakers are closed must be performed within 
10 hours. All suppression chamber-to-drywell vacuum 
breakers are considered closed, even if the "not fully 
seated" indication is shown, if a leak test confirms that 
the bypass area between the drywell and suppression chamber 
is less than or equivalent to a one-inch diameter hole 
(Ref. 1). The required 10 hour Completion Time is 
considered adequate to perform this test. If the leak test 
fails, not only must the Actions be taken (close the open 
vacuum breaker within 10 hours), but also the appropriate 
Condition and Required Actions of LCD 3.6.1.1, Primary 
Containment, must be entered. 

B 3.6-45 Revision No. 67 
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0.1 and 0.2 

Suppression Chamber-to-Drywell Vacuum Breakers 
B 3.6.1.6 

If the open suppression chamber-to-drywell vacuum breaker 
cannot be closed within the required Completion Time, the 
plant must be brought to a MODE in which the LCD does not 
apply. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

SR 3,6,1.6.1 

• 

Each vacuum breaker is verified closed to ensure that this 
potential large bypass leakage path is not present. This 
Surveillance is performed by observing the vacuum breaker 
positio~ indication or by performing a leak test that 
confirms that the bypass area between the drywell and 
suppression chamber is less than or equivalent to a one-inch 
diameter hole. If the bypass test fails, not only must the 
vacuum breaker(s) be considered open and the appropriate 
Conditions and Required Actions of this LCD be entered, but 
also the appropriate·Condition and Required Action of LCO 
3.6.1.1 must be entered. The Surveillance Frequency is I. 
controlled under the Surveillance Frequen~y Control Program. 

A Note is added to this SR which allows suppression chamber
to-drywell vacuum breakers opened in conjunction with the 
performance of a Surveillance to not be considered as failing 
this SR. These periods of opening vacuum breakers are 
controlled by plant procedures and do not represent 
inoperable vacuum breakers. 

SR 3.6,1,6.2 

Each required vacuum breaker must be cycled to ensure that 
it opens adequately to perform its design function and 
returns to the fully closed position. This ensures that the 
safety analysis assumptions are valid. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 
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Suppression Chamber-to-Drywell Vacuum Breakers 
B 3.6.1.6 

SR 3.6,1.6.3 

Verification of the vacuum breaker setpoint for full opening 
is necessary to ensure that the safety analysis assumption 
regarding vacuum breaker full open differential pressure of 
0.5 psid is valid. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

1. 

2. 

3. 

Safety Evaluation by the Office of Nuclear Reactor 
Regulation Supporting Amendment Nos. 127 and 130 to 
Facility Operating License Nos. DPR-44 and DPR-56, 
dated February 18, 1988. 

ME-0161, "Det. Actual # Wetwell to Drywell Vacuum 
Breakers Reqd." 

NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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Suppression Pool Average Temperature 
B 3.6.2.1 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.1 Suppression Pool Average Temperature 

BASES 

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volUlle of water called the suppression 
pool. The suppression pool is designed to absorb the decay 
heat and sensible energy released during a reactor blowdown 
from safety/relief valve discharges or from Design Basis 
Accidents (DBAs). The suppression pool must quench all the 
steam released· through the downcomer lines during a loss of 
coolant accident (LOCA). This is the essential mitigative 
feature of a pressure suppression containment that ensures 
that the peak containment pressure is maintained below the 
maximum allowable pressure for DBAs (56 psig). The 
suppression pool must also condense steam from steam exhaust 
lines in the turbine driven systems (i.e., the High Pressure 
Coolant Injection System and Reactor Core Isolation Cooling 
System). Suppression pool average temperature (along with 
LCO 3.6.2.2, asuppression Pool Water Level") is a key 
indication of the capacity of the suppression pool to 
fulfill these requirements. 

The technical concerns that lead to the development of 
--~----------__.uppression_poo]_aY.&agLiemper.aiute-Jj mil.Lare as follows· 

0 

a. Complete steam condensation-the original limit for the 
end of a LOCA blowdown was 170°F, based on the Bodega 
Bay and Humboldt Bay Tests; 

b. Primary containment peak pressure and temperature
.design pressure is 56 psig and design temperature is 
2s1·F (Ref. 1); 

c. Condensation oscillation loads-maximum allowable 
initial temperature is 1IO°F. 

APPLICABLE The postulated DBA against which the primary containment 
SAFETY ANALYSES performance is evaluated is the entire spectrum of 

postulated pipe breaks within the primary containment. 
Inputs to the safety analyses·include initial suppression 
pool water volume and s1.1ppression pool temperature (Ref. 2). 
An initial pool temperature of 95°F is assumed for the 

(continued} 
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Suppression Pool Average Temperature 
B 3.6.2.1 

Reference. I and Reference 2 analyses. Reactor shutdown at a 
pool temperature of 110°F and vessel depressurization at a 
pool temperature of 120°F are assumed for the Reference 2 
analyses. The 11m1t of 105°F, at which testing is 
tenninated, is not used in the safety analyses because DBAs 
are assumed to not initiate during unit testing. 

Suppression pool average temperature satisfies Criteria 2 
and 3 of the NRG Policy Statement. 

A limitation on the suppression pool average temperature is 
required to provide assurance that the containment 
conditions assumed for the safety analyses are met. This 
limitation subsequently ensures that peak primary 
containment pressures and temperatures do not exceed maximum 
allowable values during a postulated OBA or any transient 
resulting in heatup of the suppression pool. The LCO 
requirements are: 

a. Average temperature~ 95°F when any OPERABLE wide 
range neutron monitor {WRNM) channel is at l.OOEO % 
power or above and no testing that adds heat to the 
_suppression pool is being performed. This requirement 
ensures that licensing bases initial conditions are 
me . 

b. Average temperature~ 105°F when any OPERABLE WRNM 
channel is at l.OOEO % power or above and testing that 
adds heat to the suppression pool is being performed. 
This required value ensures that the unit has testing 
flexibility, and was selected to provide margin below 
the ll0°F limit at which reactor shutdown is required._ 
When testing ends, temperature must be restored to 
~ 95°F within 24 hours according to Required 
Action A.2. Therefore, the time period that the· 
temperature is> 95°F is short enough not to cause a 
significant increase in unit risk. 

c. Average temperature~ ll0°F when all OPERABLE WRNM 
channels are below l.OOEO % power. This requirement 
ensures that the unit will be shut down at > 110°.F. 
The pool is designed to absorb decay heat and sensible 
heat but could be heated beyond design limits by the 
steam generated if the reactor is not shut down. 

(continued} 
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Suppression Pool Average Temperature 
B 3.6.2.1 

Note that WRNM indication at 1.00EO % power is a 
convenient measure of when the reactor is producing power 
essentially equivalent to 1% RTP. At this power level, heat 
input is approximately equal to nonnal system heat losses. 

In MODES 1, 2, and 3, a DBA could cause significant heatup 
of the supp.ression pool. In MODES 4 and 5, the probability 
and consequences of these events are reduced due to the 
pressure and temperature limitations in these MODES. 
Therefore, maintaining suppression pool average temperature 
within limits is not required in MODE 4 or 5. 

A.I and A.2 

With the suppression pool average temperature above the 
specified limit when not performing testing that adds heat 
to the suppression pool and when above the specified power 
indication, the initial conditions exceed the conditions 
assumed for the Reference 1, 2, and 3 analyses. However, 

• 

primary containment cooling capability still exists, and the 
primary containment pressure suppression function will occur • 
at temperatures well above those assumed for safety 
analyses. Therefore, continued operation is allowed for a 

----------------'1--.1 tirtted----itme---:--The24----imur-Comp1 et:i on Ti me iratte"qmr.,....,t-e~t._.-0 ___ _ 

0 
PBAPS UNIT 3 

allow the suppression pool average temperature to be 
restored below the limit. Additionally, when suppressio~ 
pool temperature is> 95°F, increased monitoring of the 
suppression pool temperature is required to ensure that it 
remains~ 110°F. The once per hour Completion Time is 
adequate based on past experience, which has shown that pool 
temperature increases relatively slowly except when testing 
that adds heat to the suppression pool is being perfonned. 
Furthermore, the once per hour Completion Time is considered 
adequate in view of other indications in the control room, 
including alarms, to alert the operator to an abnormal 
suppression pool average temperature condition. 

If the suppression pool average temperature cannot be 
restored to within limits within the required Completion 
Time, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the power must be 
reduced to below 1.00EO % power for all OPERABLE WRNMs 
within 

{continued} • 
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Suppression Pool Average Temperature 
B 3.6.2.1 

12 hours. The 12 hour Completion Time is reaspnable, based 
on operating experience, to reduce power from full power 
conditions in an orderly manner and without challenging 
plant systems. 

Ll 

Suppression pool average temperature is allowed to be> 95°f 
when any OPERABLE WRNH channel is at 1.00EO % power or 
above, and when testing that adds heat to the suppression 
pool is being performed. However, if temperature is 
> 105°F, all testing must be innediately suspended to 
preserve the heat absorption capability of the suppression 
pool. With the testing suspended, Condition A is entered 
and the Required Actions and associated Completion Times are 
applicable. 

D.1, D,2, and D,3 

Suppression pool average temperature> 110°F requires that 
the reactor be shut down inrnediately. This is accomplished 

• 

• ---------------11:Wl)1~reactor-mode----switch in th-e-situtdowrrposttton-n-. ---

0 
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Further cooldown to MOOE 4 is required at normal cooldown 
rates (provided pool temperature remains~ 120°F). 
Additionally, when suppression pool temperature is> 110°F, 
increased monitofing of pool temperature is required to 
ensure that it remains~ 120°F. The once per 30 minute 
Completion Time is adequate, based on operating experience. 
Given the high suppression pool average temperature in this 
Condition, the monitoring Frequency is increased to twice 
that of Condition A. Furthennore, the 30 minute Completion 
Time is considered adequate in view of other indications 
available in the control room, including alarms, to alert 
the operator to an ~bnormal suppression pool average 
temperature condition. 

LI and E.2 

If suppression pool ave,rage temperature cannot be maintained 
at~ 120°F, the plant must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the reactor 
pressure must be reduced to< 200 psig within 12 hours, and 
the plant must be brought to at least MODE 4 within 

<continued) 
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Suppression Pool Average Temperature 
B 3.6.2.1 

36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 

Continued addition of heat to the suppression pool with 
suppression pool temperature> 12O°F could result in 
exceeding the design basis maximum allowable values for 
primary containment temperature or pressure. Furthermore, 
if a blowdown were to occur when the temperature was 
> 12O°F, the maximum allowable bulk and local temperatures 
could be exceeded very quickly. 

SR 3,6.2,1.1 

The suppression pool average temperature is regularly 
monitored to ensure that the required limits are satisfied. 
The average temperature is determined by taking an 
arithmetic average of OPERABLE suppression pool water 
temperature channels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

--------------+fl· e-5-m+rtt:tt-e--F-r-e q-u e n--c-y-dUT trrg---te s L i t I g l s j--rrrtlr'i ed by the 
rates at which tests will heat up the suppression pool, has 
been shown to be acceptable based on operating experience, 
and provides assurance that allowable pool temperatures are 
not exceeded. The Frequency is further justified in view of 
other indications available in the control room, including 
alarms, to alert the operator to an abnormal suppression 
pool average temperature condition. 

REFERENCES 
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1. 

2. 

3. 

UFSAR, Section 5.2. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision.a. 

NUREG-O783. 

B 3.6-52 Revision No. l19 

• 

• 

• 



0 

Suppression Pool Water Level 
B 3.6.2.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.2 Suppression Pool Water Level 

BASES 

BACKGROUND The suppression chamber is a toroidal shaped, steel pressure 
vessel containing a volwue of water called the suppression 
pool. The suppression pool is designed to absorb the energy 
associated with decay heat and sensible heat released during· 
a reactor blowdown fr0111 safety/relief valve (S/RV) 
discharges or from a Design Basis Accident (DBA). The 
suppression pool 111Ust quench all the steam released through 
the downcomer lines during a loss of coolant accident 
(LOCA). This is the essential mitigative feature of a 
pressure suppression containment, which ensures that the 
peak containment pressure is maintained below the maximum 
allowable pressure for DBAs (56 psig). The suppression pool 
must also condense steam from the steam exhaust lines in the 
turbine driven systems (i.e., High Pressure Coolant 

• 

Injection (HPCI) System and Reactor Core Isolation Cooling 
(RCIC) System) and provides the main emergency water supply 
source for the reactor vefsel. , The suppression pool volume 
ranges between 122,900 f} at the low water level limit of • 
14.5 feet and 127,300 ft at the high water leve1 limit of 
14.9 feet. 

PBAPS UNIT 3 

If the suppression pool water level is too low, an 
insufficient amount of water would be available to 
adequately condense the steam from the S/RV quenchers, main 
vents, or HPCI and RCIC turbine exhaust lines. Low 
suppression pool water level could also result in an 
inadequate emergency lllclkeup water source to the Emergency 
Core Cooling System. The lower volume would also absorb 
less steam energy before heating up excessively. Therefore, 
a minimum suppression pool water level is specified. 

If the suppression pool water level is too high, it could 
result in excessive clearing loads from S/RV discharges and 
excessive pool swell loads during a DBA LOCA: Therefore, a 
maximum pool water level is specified. This LCO specifies 
an acceptable range to prevent the suppression pool water 
level from being either too high or too low. 

(continued) 
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Suppression Pool Water Level 
B 3.6.2 .. 2 

Initial suppress1on pool water level affects suppression 
pool temperature response calculations, calculated drywell 
pressure during vent clearing for a DBA, calculated pool swell 
loads for a DBA LOCA, and calculated loads due to S/RV 
discharges. Suppression pool water level must be maintained 
within the limits specified so that the safety analysis of 
Reference I remains valid. · 

Suppression pool water level satisfies Criteria 2 and 3 of the 
NRC Policy Statement. 

A limit that suppression pool water level be~ 14.5 feet and 
~ 14.9 feet is required to ensure that the primary conta1nment 
conditions assumed for the safety analyses are met. Either 
the high or low water level limits were used 1n the safety 
analyses, depending upon which is more conservative for a 
particular calculation. 

In MODES 1, 2, and 3, a DBA would cause significant loads on 
the primary containment. In MODES 4 and 5, the probability 
and consequences of these events are reduced due to the 
pressure and temperature limitations in these MODES. The 
requirement for maintaining suppression pool water level 

------------w-tttrtn--ttrntts---t-rrr~OUE 4 or 5 lS addressed in LCO 3.5.4, "RPV 
Water Inventory Control." 

ACTIONS 
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AJ. 

With suppression pool water level outside the limits, the 
conditions assumed for the safety analyses are not met. If 
water level is below the minimum level, the pressure 
suppression function still exists as long as main vents are 
covered, HPCI and RCIC turbine exhausts are covered, and S/RV 
quenchers are covered. If suppression pool water level is 
above the maximum level, protection against 
overpressurization still exists due to the margin in the peak 
containment pressure analysis and the capability of the 
Drywell Spray System. Therefore, continued operation for a 
limited time is allowed. The 2 hour Completion Time is 
sufficient to restore suppression pool water level to within 
limits. Also, it takes into account the low probability of 
an event impacting the suppression pool water level occurring 
during this interval. 

B 3.6-54 Revision No. 143 
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BASES 

ACTIONS 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 3 

B,1 and B.2 

Suppression Pool Water Level 
B 3.6.2.2 

If suppression pool water level cannot be restored to within 
limits within the required Completion Time, the plant must 
be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least 
MODE 3 within 12 hours and to MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.6.2.2.1 

Verification of the suppression pool water level is to 
en s u re t h at t he r e q u i re ct l i m it s a re s a t i s f 1 e ct • The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Sections 5.2 and 14.6.3. 
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RHR Suppression Pool Cooling 
B 3.6.2.3 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.3 Residual Heat Removal (RHR) Suppression Pool Cooling 

BASES 

BACKGROUND Following a Design Basis Accident (OBA), the RHR Suppression 
Pool Cooling System removes heat from the suppression pool. 
The suppression pool is designed to absorb the sudden input 
of heat from the primary system. In the long term, the pool 
continues to absorb residual ~eat generated by fuel in the 
reactor core. Some means must be provided to remove heat 
from the suppression pool so that the temperature inside the 
primary containment remains within design limits. This 
function is provided by two redundant RHR suppression pool 
cooling subsystems. The purpose of this LCO is to ensure 
that both subsystems are OPERABLE in applicable MODES. 

Each RHR suppression pool cooling subsystem contains two 
motor driven pumps, two heat exchangers and a heat exchanger 
cross tie line, and is manually initiated and •independently 
controlled. The two subsystems perform the suppression pool 
cooling function by circulating water from the suppression 
pool through the RHR heat exchangers and returning it to the 
suppression pool via the full flow test lines. The High 
Pressure Service Water (HPSW) System circulating through the 
tube side of the heat exchangers, exchanges heat with the 
suppression pool water and discharges this heat to the 

--------------------,,~NITa~ 

PBAPS UNIT 3 

The heat removal capability of one RHR pump and two heat 
exchangers in one subsystem are sufficient to meet the 
overall OBA pool cooling requirement for loss of coolant 
accidents (LOCAs) and transient events such as a turbine trip 
or stuck open safety/relief valve CS/RV). S/RV leakage and 
High Pressure Coolant Injection System and Reactor Core 
Isolation Cooling System testing increase suppression pool 
temperature more slowly. ··The RHR Suppression Pool Cooling 
System is also used to lower the suppression pool water bulk 
temperature following such events. 

Each subsystem is equipped with an RHR heat exchanger cross 
tie line, located downstream of each RHR pump discharge and 
upstream of each heat exchanger inlet, which allows one RHR 
pump to be aligned to supply both RHR heat exchangers in the 
same subsystem for suppression pool cooling when only one RHR 
pump is available. The RHR heat exchanger cross tie valve is 
normally closed, and is assumed by designed basis analyses to 
be placed in service one hour following a design basis 
accident or transient when insufficient electric power is 
available (e.g., single EOG failure) to operate two RHR pumps 
in a subsystem. 

(continued) 
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• BASES (continued) 

APPLICABLE 
SAFETY ANALYSES 

LCD 

RHR Suppression Pool Cooling 
B 3.6.2.3 

Reference 1 contains the results of ana7yses used to predict 
primary containment pressure and temperature following large 
and small break LOCAs. The intent of the analyses is to 
demonstrate that the heat, removal capacity of the RHR 
Suppression Pool Cooling System is adequate to maintain the 
primary containment conditions within design limits. The 
suppression pool temperature is calculated to remain below 
the design limit. 

The RHR Suppression Pool Cooling System satisfies 
Criterion 3 of the NRC Policy Statement. 

During a DBA, a minimum of one RHR suppression pool cooling 
subsystem is required to maintain the primary containment 
peak pressure Bnd temperature below design limits (Ref. 1). 
To ensure that these requirements are met, two RHR 
suppression pool cooling subsystems must be OPERABLE with 
power from two safety related independent power supplies. 
Therefore, in the event of an accident, at least one 
subsystem is OPERABLE assuming the worst case single active 
failure. An RHR suppression pool cooling subsystem is 
OPERABLE when one of the pumps, two heat exchangers in the 
same RHR subsystem, the associated RHR heat exchanger cross 
tie line, two HPSW System pumps capable of providing cooling 

• 
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APPLICABILITY 

ACTIONS 

0 
PBAPS UNIT 3 

Management of gas voids is important to RHR Suppression Pool 
Cooling System OPERABILITY. 

In MODES 1, 2, and 3, a DBA could cause a release of 
radioactive material to primary containment and cause a 
heatup and pressurization of primary containment. In 
MODES 4 and 5, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, the RHR Suppression 
Pool Cooling System is not required to be OPERABLE in MODE 4 
or 5. 

With one RHR suppression pool cooling subsystem inoperable, 
the inoperable subsystem must be restored to OPERABLE status 
within 7 days. In this Condition, the remaining RHR 
suppression pool cooling subsystem is adequate to perform 
the primary containment cooling function. However, the 

B 3.6-57 Revision No. 128 
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BASES 

ACTIONS A.,_l (continued) 

RHR- Suppression Pool Coo 11 ng 
B 3.6.2.3 

overall reliability 1s reduced because a single failure in 
the OPERABLE subsystem could result in reduced primary 
containment cooling capability. The 7 day Completion Time is 
acceptable 1n light of the redundant RHR suppression pool 
cooling capabilities afforded by the OPERABLE subsystem and 
the low probability of a OBA occurring during this period. 

The Completion Time is modified by a note (*) for a one-time 
change that extends the 7-day Complet1on Time to 10 days three 
(3) times and to 14 days one (1) time (A-C subsystem o~ly) 
until December 31, 2021 to allow for modificatiors to the HPSW 
System and re~airs to Unit 3 RHR Heat Exchanger 3CE024. The 
compensatory measures identified in EGC License Amendment 
Request letter dated September 28, 2018 must be established 
and in effect. This change also affects TS 3.6.2.4, 3.6.2.5, 
and 3.7.1. 

LI 
If one RHR suppression pool cooling subsystem is inoperable and is 
not restored to OPERABLE status within the required Completion 
Time, the plant must be brought to a conc1tion in which the 
overall plant risk 1s Tinimized. To achieve this stat~s. the 

• 

• 
plant must be brought to at least MOD: 3 within 12 hours. 
Remaining in the Applicabi}1ty of the LCO is acceptable because 
the plant risk in MODE 3 is similar to or lower than the risk in 
MOOE 4 (Ref. 2) and because the time spent in MODE 3 tc perform 
the necessary repairs to restore the system to CPERABLE status 

------------------1W1i-iHl-+l--1a-1te~stt1h~otc-rt\.i,.-i"tHtt101ftt:'~e+tl~• 1t I y i 11tc,i,1~:,,_y~be;;....:...,;m;..;a~a~e------
as it 1s also an acceptable low-risk state. The allowed Completion 
T1rne is reasonable, based on operating experience, to reach the 
required ~lant conditions fro~ full power conditions 1r. an orderly 
manner and without challeng1ng plant systems. 

0 ' PB'APS UNIT 3 

Ll 
With two RrlR suppression pool cooling subsys:ems inoperable, 
or.e subsysteTi ~ust be restored to OPERABLE s~atus with"n 8 
ho~rs. In t~is conditio~. there is a substantial loss of 
the primary cont2inment pressure and temperature mitigation 
function. The 8 r.our Co~pletion T1me is based on this loss of 
function and is considered acceptable due to the low 
probability cf a DBA and because alternative methods to re~ove 
heat froD primary containment are available. 

0,1 and 0,2 

If the Requireo Action a~d associatec Comolet1on Time of 
Ccndition C cannct be met, the plant must be brought to a 
MO~E ir. wh1c~ the LCO does not acp~y. To achieve t~is 
status, the pla~t must be brought to at least MODE 3 within 
12 ho~rs and to MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
pJwer conditions ir. an orderly manner and without cha~lenging 
plant systems. 

8 3.6-58 
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• BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

SR 3.6.2.3.1 

RHR Suppression Pool Cooling 
B 3.6.2.3 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the RHR suppression pool cooling 
mode flow path provides assurance that the proper flow path 
exists for system operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position since these valves were verified to be in the 
correct position prior to locking, sealing, or securing. A 
valve is also allowed to be in the nonaccident position 
provided it can be aligned to the accident position within 
the time assumed in the accident analysis. This is 
~cceptable since the RHR suppression pool cooling mode is 
manually initiated. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.2.3.2 

Verif'ying that each required RHR pump develops a flow rate 
~ 8,600 gpm while operating in the suppression pool cooling 
mode with flow through the associated heat exchanger ensures 
that pump performance-has not degraded during the cycle. 
Flow is a normal test of centrifugal pwnp performance 
required by ASME Code (Ref. 3). This test confirms one 
point on che pump design curve, and the results are 
indicative of overall performance. Such inservice 
inspections confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating 
abnormal performance. The Frequency of this SR is in 
accordance with the INSERVICE TESTING PROGRAM. 

SR 3.6.2.3.3 

Verification of manual transfer between the normal and 
alternate power source (4kV emergency bus) for each RHR 
motor-operated flow control valve and each RHR cross-tie 
motor-operated valve demonstrates that AC power will be 
available to operate the required valves following loss of 
power to any single 4kV emergency bus. The ability to 

(continued) 
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• BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6,2.3.3 (continued) 

RHR Suppression Pool Cooling 
B 3.6.2.3 

provide power to each RHR motor-operated flow control valve 
and each RHR cross-tie motor-operated valve from either of 
two independent 4kV emergency buses ensures that a single 
failure of a DG will not result in failure of the RHR motor
operated flow control valve and the RHR cross-tie motor
operated valve; therefore, failure of the manual transfer 
capability will result in inoperabil~ty of the associated RHR 
Suppression Pool Cooling subsystem. The Surveillance 
Frequency is controlled under the·Surveillance Frequency 
Control Program. 

SR 3,6.2,3.4 

RHR Suppression Pool Cooling System piping and components 
have the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR 
Suppression Pool Cooling Subsystems and may also prevent 
water hammer and pump cavitation. 

Selection of RHR.Suppression Pool Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 

-----------------0¼ v-frt-'i-o n--e-r-a-w-i-n-(J s-,--a-n o-e-a+eu+-s-t---4-e n s . Th e-d e-s-tg n--re-v-4-ew---'i 
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supplemented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Cooling System is OPERABLE when it 
is sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR 
Suppression Pool Cooling System is not rendered 
inoperable by the accumulated gas (i.e., the system is 

(continued) 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 3 

RHR Suppression Pool Cooling 
B 3.6.2.3 

SR 3.6.2.3.4 (continued) 

sufficiently filled witn water), the Surveillance may be 
declared met. Accumulated gas should be eliminated or 
brought within the acceptance criteria limits. 

RHR Suppression Pool Cooling System locations susceptible to 
gas accumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the · 
location. Susceptible locations in the same system flow path 
which are subject to the same gas intrusion mechanisms may be 
verified by monitoring a representative subset of susceptible 
locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential accumulated 
gas void volume has been evaluated and determined to not 
challenge system OPERABILITY. The accuracy of the method 
used for monitoring the susceptible locations and trending of 
the results should be sufficient to assure system OPERABILITY 
during the Surveillance interval. 

The SKi-SLJIOdi fi ed by a Note. ~ 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be required to be in the scope of this surveillance 
due to operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

1. 

2. 

3. 

UFSAR, Section 14.6.3. 

NEDC-32988-A, Revision 2, Technical Justification to _ 
Support Risk~Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

ASME Code for Operation and Maintenance of Nuclear Power 
Plants. 
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RHR Suppression Pool Spray 
B 3.6.2.4 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.4 Residual Heat Removal (RHR) Suppression Pool Spray 

BASES 

BACKGROUND Following a Design Basis Accident (OBA), the RHR Suppression 
Pool Spray System removes heat from the suppression chamber 
airspace. The suppression pool is designed to absorb the 
sudden input of heat from the primary system from a OBA or a 
rapid depressurization of the reactor pressure vessel (RPV) 
through safety/relief valves. The heat addition to the 
suppression pool results in increased steam in the 
suppression chamber, which increases primary containment 
pressure. Steam blowdown from a OBA can also bypass the 
suppression pool and end up in the suppression chamber 
airspace. Some means must be provided to remove heat from 
the suppression chamber so that the pressure and temperature 
inside primary containment remain within analyzed design 
limits. This function is provided by two redundant RHR 
suppression pool spray subsystems. The purpose of this LCO 
i s to en s u re t h a t b o t h s u b sys t ems a re OP E RAB LE i n .a pp l i c a b l e 
MODES. 

1~ Each of the RHR suppression pool spray subsystems contains 
~ two motor driven pumps, two heat exchangers and a heat 

----------------'e'='-'x~c"."-'-h~a~n'-""g'-".e~r~c~r:..o_s_s__tie J i □ e , w bicLa..r--e......ma..n u a~r-i-i-t-=i--a-te d-a-A El 
independently controlled. The two RHR suppression pool spray 
subsystems perform the suppression pool spray function by 
circulating water from the suppression pool through the RHR 
heat exchangers and returning it to the suppression pool 
spray spargers. The spargers only accommodate a small 
portion of the total RHR pump flow; the remainder of the flow 
returns to the suppression pool through the suppression pool 
cooling return line. Thus, both suppression pool cooling and 
suppression pool spray functions are performed when the 
Suppression Pool Spray System is initiated. High Pressure 
S e r v i c e W a t e r , c i r c u l a t i n g t h r o u g h t he t u be s i d e o f ·t h e h e a t 
exchangers, exchanges heat with the suppression pool water 
and discharges this heat to the external heat sink. Either 
RHR suppression pool spray subsystem is sufficient to 
condense the steam from small bypass leaks from the drywell 
to the suppression chamber airspace during the postulated 
OBA. 

PBAPS UN IT 3 

Each suppression pool spray subsystem is equipped with a 
cross tie line, located downstream of each RHR pump discharge 
and upstream of each heat exchanger inlet, which allows one 
RHR pump to be aligned to supply both RHR heat exchangers in 
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• BASES 

BACKGRQUND 
(continued) 

APPLICABLE 
SAFETY ANALYSES 

LC0 

RHR Suppression Pool Spray 
B,• 3. 6. 2 .4 

the same subsystem to remove additional heat from the 
suppression pool when only one RHR pump is available. The 
cross tie is normally closed, and is assumed by design basis 
analyses to be placed in service one hour following a design 
basis accident or transient when insufficient electric power 
is available to operate two RHR pumps in a subsystem. 

Reference 1 contains the results of analyses used to predict 
primary containment pressure and temperature following large 
and small break loss of coolant accidents. The intent of 
the analyses is to demonstrate that the pressure reduction 
capacity of the RHR Suppression Pool Spray System is 
adequate to maintain the primary containment conditions 
within design limits. The time history for primary 
containment' pressure is calculated to demonstrate that the 
maximum pressure remains below the design limit. 

The RHR Suppression Pool Spray System satisfies Criterion 3 
of the NRC Policy Statement. 

In the event of a OBA, a minimum of one RHR suppression pool 
spray subsystem is required to mitigate potential bypass 

--------------'1---,-.~kage paths anu7mrtnta:t~ the pr1mary containment peaK 

APPLICABILITY 

0 

PBAPS UN IT 3 

pressure below the design limits (Ref. 1). To ensure that 
these requirements are met, two RHR suppression pool spray 
subsystems must be OPERABLE with power from two safety 
related independent power supplies. Therefore, in the event 
of an accident, at least one subsystem is OPE-RAB LE assuming 
the worst case single active failure. An RHR suppression 
pool spray subsystem is OPERABLE when one of the pumps, two 
heat exchangers in the same subsystem, the associated heat 
exchanger cross tie line, two HPSW System pumps capable of 
providing cooling to the two heat exchangers and associated 
piping, valves, instrumentation, and controls are OPERABLE. 

Management of gas voids is important to RHR Suppression Pool 
Spray System OPERABILITY. 

In MODES 1, 2, and 3, a OBA could cause pressurization of 
primary containment. In MODES 4 and 5, the probability and 
consequences of theie events are reduced due to the pressure 
and temperature limitations in these MODES. Therefore, 
maintaining RHR suppression pool spray subsystems OPERABLE 
is not required in MODE 4 or 5. 

(continued) 

B 3.6-61 Revision No. 128 

• 

• 

• 



• BASES (continued) 

RHR Suppression Pool Spray 
B 3.6.2.4 

ACTIONS A......1 

With one RHR suppression pool spray subsystem inoperable, 
the inoperable subsystem must be restored to OPERABLE status 
within 7 days. In this Condition, the remaining OPERABLE 
RHR suppression pool spray subsystem is adequate to perform 
the primary containment bypass leakage mitigation function. 
However, the overall reliability is reduced because a single 
failure in the OPERABLE subsystem could result in reduced 
primary containment bypass mitigation capability. The 7 day 
Completion Time was chosen in light of the redundant RHR 
suppression pool spray capabilities afforded by the OPERABLE 
subsystem·and the low probability of a DBA occurring during 
this period. 

The Completion Time is mod.Hied by a note (*) for a one-time 
change that extends the 7-day Completion T1me to 10 days three 
(3) times and to 14 days one (1) time (A-C subsystem only) 
until December 31, 2021 to allow for modifications to the HPSW 
System and repairs to Unit 3 RHR Heat Exchanger 3CE024. The 
compensatory measures identified in EGC License Amendment 
Request letter dated September 28, 2018 must be established 
and in effect. This change also a.ffeci:s TS 3.6.2.3, 3.6.2.5, 
and 3.7.1. 

-----------------Wtttr1:fefth RHR suppress1on pool spray subsystems inoperable, 
at least ore subsystem must be restored to OPERABLE status 
within 8 hours. In this Condition, there is a substantial 
loss of the primary containment bypass leakage mitigation 
function. The 8 hour Completion Time is based on this loss 
of function and is considered acceptable due to the low 
probebility of a DSA and because alterrat1ve methods to 
remove heat from p~imary containment are available. 

PBAPS UNIT 3 

Ll 

If the inoperable RHR sup~ression pool spray subsystem(s) 
cannot be restored to OPERABLE status within the associated 
Completion Time, the plant ~ust be brou~ht to a MODE 1n 
which the overall plant risk is minimized. To acnieve this 
status, the plant must_be brought to at least MODE 3 within 
12 hours. Remaining in the Applicability of the LCO is 
acceptable because the plant risk in MODE 3 is si~1lar to or 
lower than the risk in MODE 4 (Ref. 2) and because the time 
spent in MODE 3 to perform the necessary repairs to restore 
the system to OPERABLE status will be short. However, 
voluntary entry into MOOE 4 may be made is it is also an 
acceptable low-risk state. The allowed Com~leticn Time is 
recsonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems. 

!3 3.6-62 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6,2,4.1 

RHR Suppression Pool Spray 
B 3.6.2.4 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the RHR suppression pool spray mode 
flow path provides assurance that the proper flow paths will 
exist for system operation. This SR does not apply to 
valves that are locked, sealed, or otherwise secured in 
position since these valves were verified to be in the 
correct position prior to locking, sealing, or securing. A 
valve is also allowed to be in the nonaccident position 
provided it can be aligned to the accident position within 
the time assumed in the accident analysis. This is 
acceptable since the RHR suppression pool cooling mode is 
manually initiated. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those valves capable of being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surve·i 11 ance Frequency Control Program. 

SR 3.6,2,4.2 

• 

• This Surveillance is performed to verify that the spray 
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w hen required. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.6.2.4.3 

Deleted 

(continued) 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

--
SR 3.6,2,4,4 

RHR Suppression Pool Spray 
B 3.6.2.4 

RHR Suppression Pool Spray Syst~m p1p1ng and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR 
Suppression Pool Spray Subsystems and may also prevent water 
hammer and pump cavitation. 

Selection of RHR Suppression Pool Spray System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is 
supplemented by system walk downs to validate the system 
high points and to confirm the location and orientation of 
important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove 
during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as 
stand-by versus operating conditions. 

The RHR Suppression Pool Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptib1e location (or the 

-------------~..,.,...,,~l'"anumulated gcfS""a""t one or more susceptrm 
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locations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR Suppression 
Pool Spray System is not rendered inoperable by the 
accumulated gas (i.e., the system is sufficiently filled 
with water), the Surveillance may be declared met. 
Accumulated gas should be eliminated or brought within the 
acceptance criteria limits. 

RHR Suppression Pool Spray System locations susceptible to 
gas accumulation are monitored and, if gas is found, the 
gas volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 
locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used 

(continued) 
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BASES 

SURVEILLANCE 
REQUIREMENTS -

SR 3.6.2.4,4 (continued) 

RHR Suppression Pool Spray 
B 3.6.2.4 

to monitor the susceptible location. Monitoring is not 
requir~d for susceptible locations where the maximum 
potential accumulated gas void volume has been evaluated and 
dete·rmi ned to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locafions and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating experience and the design of 
the system .. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation. 

• 

UFSAR, Sections 5.2 and 14.6.3. 

----------------,~--1, g.g W-2--9 el B---A--,---Re-v-:J-s-+-o n 2 , Te e--t:irl4-ea l Just i-f+e-a-H-e n-t----
S up port Risk-Informed Modification to Selected Required 
End States for BWR Pl~nts, December 2002. 
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RHR Drywell Spray 

B 3.6.2.5 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2.5 Residual Heat Removal (RHR) Dr,ywell Spray 

BASES 

BACKGROUND 

PBAPS UNIT 3 

Drywell Spray is a mode of the RHR system which may be 
initiated under post accident conditions to reduce the 
temperature and pressure of the primary containment 
atmosphere. The Drywell Spray function is credited in design 
basis analyses to limit peak drywell temperature following a 
steam line break inside of the Drywell and may be used to 
mitigate other loss of coolant accidents inside of the 
Drywell. This function is provided by two redundant Drywell 
Spray subsystems. The purpose of this LCO is to ensure that 
both subsystems are OPERABLf in applicable MODES. 

Each of the RHR drywell spray subsystems contains two motor 
driven pumps, two heat exchangers and a heat exchanger cross
tie line, which are manually initiated and fndependently 
controlled. The two RHR drywell spray subsystems perform the 
drywell spray function by circulating water from the 
suppression pool through the RHR heat exchangers and 
discharging the cooled suppression pool water into the 
drywell air space through the drywell spray sparger and spray 
nozzles. The spray then effects a temperature and pressure 
reduction through the combined effects of evaporative a~d 
convective cooling, depending on the drywell atmosphere. If 
the atmosphere 1s superheated, a rapid evaporative cooling 
process will ensue. If the environment in the drywell is 
saturated, temperature and pressure will be reduced via a 
convective cooling process. 

Each drywell spray sparger line is supplied by one 
independent RHR drywell spray subsystem. If required, a 
small portion of the spray flow can be directed to the 
suppression pool spray sparger and spray nozzles. High 
Pressure Service Water, circulating through the tube side of 
the heat exchangers, exchanges heat with the suppression pool 
water on the shell side of the heat exchangers and discharges 
this heat to the external heat sink. 

Each drywell spray subsystem is equipped with a RHR heat 
exchanger cross-tie line, located downstream of each RHR pump 
discharge and upstream of each heat exchanger inlet, which 
allows one RHR pump to be aligned to supply both RHR heat 
exchangers in the same subsystem to provide additional 
containment heat removal capability when only one RHR pump is 
available. The RHR heat exchanger cross-tie is normally 
closed, and is assumed in the design basis analyses to be 
placed in service one hour following a design basis accident 
or transient when insufficient electric power is available to 
operate two RHR pumps in a subsystem. 

(continued) 
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• BASES (continued) 

APPLICABLE 
ANALYSES 

LCO 

RHR Drywell Spray 
B 3.6.2.5 

Reference 2 contains the results of analyses used to SAFETY 
predict primary containment pressure and temperature 
response following a spectrum of small steam line break 
sizes. Steam line breaks are the most limiting events for 
drywell temperature response, since steam has ~igher energy 
content than liquid. These analyses, with primary focus on 
the drywell temperature response, take credit for 
containment sprays and structural heat sinks in the drywell 
and the suppression pool airspace. These analyses 
demonstrate that, with credit for containment spray (drywell 
and suppression pool), drywell temperature is maintained 
within limits for Environmental Qualification (EQ) of 
equipment located in the drywell for the analyzed spectrum 
of small steam line breaks. The RHR Drywell Spray System 
satisfies Criterion 3 of the NRC Policy Statemen~. 

In the event of a small steam line break in the drywell, a 
minimum of one RHR drywell spray subsystem is credited in 
the design analyses to mitigate the rise in drywell 
temperature and pressure caused by the steam line break, and 
to maintain the primary containment peak temperature and 
pressure below the design limits (Ref. 2). To ensure that 
these requirements are met, two RHR drywell spray subsystems 

------------~c=o=n-=-e--si;r.n::--:ec--:a:---:c=h:---rl--=o=o=p-...) ---::m=u-:--::s:.:t:--ioeUPITABilwi th power fr om two 

APPLICABILITY 

PBAPS UN IT 3 

safety related independent power supplies. Therefore, in 
the event of an accident, at least one subsystem is OPERABLE 
assuming the worst case single active failure. An RHR 
drywell spray subsystem is OPERABLE when one of the pumps, 
two heat exchangers in the same ~ubsystem, the associated 
RHR heat exchanger cross-tie line, two HPSW System pumps 
capable of providing cooling to the two heat exchangers and 
associated piping, valves, instrumentation, and controls are 
OPERABLE. 

Management of gas voids is important to RHR Drywell Spray 
System OPERABILITY. 

In MODES 1, 2, and 3, a steam line break in the drywell 
could cause a rise in primary containment temperature and 
pressure. In MODES 4 and 5, the probability and 
consequences of steam line breaks are reduced due to the 
pressure and temperature limitations in these MODES. 
Therefore, maintaining RHR drywell spray subsystems 
OPERABLE is not required in MODE 4 or 5. 

(continued) 
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BASES (continued) 

ACTIONS 

PBAPS UNIT 3 

LI 

RHR Orywell Spray 
B 3.6.2.5 

With one RHR drywell spray subsystem inoperable, the 
inoperable subsystem must be restored to OPERABLE status 
within 7 days. In this Condition, the remaining OPERABLE 
RHR drywell spray subsystem is adequate to mitigate the 
effects of a steam line break in the drywell. However, 
the overall reliability is reduced because a single 
failure in the OPERABLE subsystem could result in reduced 
ability to mitigate the temperature rise associated with a 
steam 11 ne break in the drywel l, for which drywel l sprays 
are credited. _ T1e 7 day Completion Time was chosen in 
light of the redundarit RHR drywell spray capabilities 
afforded by the OPERABLE subsystem and the low probability 
of a steam line break in tne drywell occurring during this 
period. 

The Completion Time is modified by a note (*) for a one
time change that extends the 7-day Completion Time to 10 
days three (3) times and to 14 days one (1) time (A-C 
subsystem only) until December 31, 2021 to allow for 
modifications to the HPSW System and repairs to Unit 3 RHR 
Heat Exchanger 3CE024. The compensatory measures identified 
in EGC License Amendment Request letter dateo September 28, 
2018 must be established and in effect. This change also 
affects TS 3.6.2.3, 3.6.2.4, and 3.7.1. 

Ll 

With both RHR drywell spray subsystems inoperable, at least 
one subsystem mJst be restored to OPERABLE status within 
8 ho~rs. In this Condition, there is 2 substantial loss of 
the ability to mitigate the temperature rise associated 
with a steam line break in the drywel~. for which drywEll 
sprays are credited. The 8 hour Completion Time is based 
on t~is loss of function and ts considered accepteble due 
to the low probability of a steam line break in the drywell 
and because alternative me:hods to remove heat frcm primary 
containment are available. 

C.1 and C,2 

If tne inoperable RHR drywell spray subsystem(s) cannot be 
restored to OPERABLE status within the associated 
Comple~ion Time, the plant ~ust be brought to a MODE in 
which the LCO does not apply. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 hours 
and MODE 4 within 36 hours. The allowed Completion Times 
are reasonable, based o~ operating experience, to reach 
the required plant conditions from full power conditions 
in an orderly manner and without :hallenging plant 
systems. 

B 3.6-63e 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

SR 3.6.2.5.1 

RHR Drywell Spray 
B 3.6.2.5 

Verifying the correct alignment for manual, power operated, 
and automatic valves in the RHR drywell spray mode flow path 
provides assurance that the proper flow paths will exist for 
system operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position since these 
valves were verified to be in the correct position prior to 
locking, sealing, or securing. A valve is also allowed to be 
in the nonaccident position provided it can be aligned to the 
accident position within the time assumed in the accident 
analysis. This is acceptable since the RHR drywell mode is 
manually initiated. This SR does not require any testing or 
valve manipulation~ rather, it involves veriftcgt,,io,n,,~that 
those valves capable' of being mispositioned a're'' in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.2.5.2 

This Surveillance is perfbrmed to verify that the spray 
~-------------_,.,.,..,_--t-e--s------a-r-e---n ot---ob st-r-ttct-e{! an d-t-r'7 at fl .ow-wtt-l-----b-e----p-r o vi-erect 

when required. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

Q 
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SR 3,6.2.5.3 

Deleted 
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• BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

SR 3.6.2.5.4 

RHR Drywell Spray 
B .3.6.2.5 

RHR Drywel l Spray System piping and components· have the 
potentia1 to develop voids and pockets of entrained gases. 
Preventing and managing gas intrusion and accumulation is 
necessary for proper operation of the RHR Drywell Spray 
systems and may also prevent water hammer and pump 
cavitation. 

Selection of RHR Drywel l Spray System locations susceptible 
to gas accumulation is based on a review of system design 
jnformation, including piping and instrumentation drawings, 
isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
the location and orientation of important components that 
can become sources of gas or could otherwise cause-gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Drywell Spray System is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 

_____________ ___,,1-A-11-1-lme-o f a cc um tJ-1-a-t-ed-§u-s-a-t-e Fl e-------e-r--,ne-r-e--s us c e pt i 0-l-+'--------
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1 o cations exceeds an acceptance criteria for gas volume at 
the suction or discharge of a pump), the Surveillance is not 
met. If the accumulated gas is eliminated or brought within 
the acceptance criteria limits during performance of the 
Surveillance, the SR is met and past system OPERABILITY is 
evaluated under the Corrective Action Program. If it is 
determined by subsequent evaluation that the RHR Drywell 
Spray System is not rendered inoperable by the accumulated 
gas (i.e., the system is sufficiently filled with water), 
the Surveillance may be declared met. Accumulated gas 
should be eliminated or brought with1n the acceptance 
criteria limits. 

RHR Drywell Spray System locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas 
volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms 
may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for 

, locations that are inaccessible due to radiological or 
environmental conditions, the plant configuration, or 
personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used 
to monitor the susceptible location. Monitoring is not 

(continued) 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

SR 3.6.2.5,4 (continued) 

RHR Drywell Spray 
B 3.6.2.5 

required for susceptible locations where the maximum 
potential accumulat,ed gas void volume has been evaluated arid 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
interval. 

The SR is modified by a Note. The Note recognizes that 
the scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been 
determined to not be required to be in the scope of this 
surveillance due to operating experience and the design of 
the system·. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 
Frequency may vary by location suscept~ble to. gas 
a c cum u l at i on . 

1. 

2. 

UFSAR, Sections 5.2 and 14.6.3. 

NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Station, Units 2 and 3, Constant Pressure Power 

-----~-----------------iunp"'r"'ae'l=tne---,, II TeVl s l on 
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CAD System 
B 3.6.3.1 

® B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.1 Deleted 

0 

0 

THE INFORMATION FROM THIS TECHNICAL SPECIFICATIONS BASES SECTION 
HAS BEEN DELETED. TECHNICAL SPECIFICATIONS BASES PAGES 

B 3.6-65 THROUGH B 3.6-69 HAVE BEEN INTENTIONALLY OMITTED. 
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Primary Containment Oxygen Concentration 
B 3.6.3.2 

• B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3.2 Primary Containment Oxygen Concentration 

BASES 

BACKGROUND All nuclear reactors must be designed to withstand events 
that generate hydrogen either due to the zirconium metal 
water reaction in the core or due to radiolysis. The 
primary method to control hydrogen is to 1nert the primary 
cont a i nm en t . Wit h t he p r i ma r y co n ta i nm en t i n e rt , t ha t i s , 
oxygen concentration< 4.0 volume percent (v/o), a 
combustible mixture cannot be present in the primary 
containment for any hydrogen concentration. The capability 
to inert the primary containment and maintain oxygen 
< 4.0 v/o works together w4th the Containment Atmospheric 
Dilution (CAD) System to provide redundant and diverse 
methods to mitigate events that produce hydrogen. For 
example, an event that rapidly generates hydrogen from 
zirconium metal water reaction will result in excessive 
hydrog.en in primary containment, but oxygen concentration 
will remain< 4.0 v/o and no combustion can occur. Long 
term generation of both hydrogen and oxygen from radiolytic 
decomposition of water may eventually result in a 
combustible mixture in primary containment, except that the 

--------------c--'-'f'..~iu..te..s_an cLr.ernov es byd.t.ogeo a od oxy_g~a~e _____ _ 

0 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

faster than they can be produced from radiolysis and again 
no combustion can occur. This LCO ensures that oxygen 
concentration does not exceed 4.0 v/o during operatioh in 
the app7icable conditions. 

The Reference 1 ca1culations assume that the primary 
containment is inerted when a Design Basis Accident loss of 
coolant accident occurs. Thus, the hydrogen assumed to be 
released to the primary containment as a result of metal 
water reaction in the reactor core will not produce 
combustible gas mixtures in the prim1:iry containment. 
Oxygen, which is subsequently generated bj radiolytic 
decomposition of water, is diluted.and removed by the CAD 
System more rapidly than it is produced. 

Primary containment oxygen concentration satisfies 
Criterion 2 of the NRC Policy Statement. 

(continued) 
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LCO 

APPLICABILITY 

0 

Primary Containment Oxygen Concentration 
B 3.6.3.2 

The primary containment oxygen concentration is maintained 
< 4.0 v/o to ensure that an event that produces any amount 
of hydrogen does not result in a combustible mixture inside 
primary containment. 

The primary contail'Nllent oxygen concentration must be within 
the specified limit when primary containment is inerted, 
except as allowed by the relaxations during startup and 
shutdown addressed below. The primary containment must be 
inert in MODE 1, since this is the condition with the 
highest probability of an event that could produce hydrogen. 

Inerting the primary containment •is an operational problem 
because it prevents containment access without an -
appropriate breathing apparatus. Therefore, the primary 
containment is inerted as late as possible in the plant 
startup and de-inerted as soon as possible in the plant 
shutdown. As long as reactor power is< 15% RTP, the 
potential for an event that generates significant hydrogen 
is low and the primary containment need not be inert. 
Furthermore, the probability of an event that generates 
hydrogen occurring within the first 24 hours of a startup, 
or within the last 24 hours before a shutdown, is low enough 
that these •windows,n when the primary containment is not 

______________ inerted, are also justified. The 24 hour time period is a 

ACTIONS 

0 
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reasonable amount of time to allow plant personnel to 
perform inerting or de-inerting. 

If oxygen concentration is .:i:!:::: 4.0 v/o at any time while 
operating in MODE 1, with the exception of the relaxations 
allowed during startup and shutdown, oxygen concentration 
must be restored to< 4.0 v/o within 24 hours. The 24 hour 
Completion Time is allowed when oxygen concentration is 
~ 4.0 v/o because of the availability of other hydrogen 
mitigating systems (e.g., the CAD System) and the low 
probability and long duration of an event that would 
generate significant amounts of hydrogen occurring during 
this period. 

{continued) 

B 3.6-71 Revision No. 0 



• BASES 

0 

ACTIONS 
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SURVEILLANCE 
REQUIREMENTS 

REFERENCES 
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.B......l 

Primary Containment Oxygen Concentration 
B 3.6.3.2 

If oxygen concentration cannot be restored to within l i rnits 
within the required Completion Time, the plant must be 
brought to a MODE in which the LCO does not apply. To 
achieve this status, power must be reduced to~ 15% RTP 
within B_hours~ The 8 hour Completion Time is reasonable, 
based on operating experience, to reduce reactor power from 
full power conditions in an orderly manner and without 
challenging plant systems. 

SR 3.6.3.2.1 

The primary containment (drywell and suppression chamber) 
must be determined to be inert by verifying that oxygen 
concentration is< 4.0 v/o. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. UFSAR, Section 5.2.3.9.5. 
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Secondary Containment 
a 3.6.4.1 

® B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.1 Secondary Containment 

BASES 

BACKGROUND The function of the secondary containment is to contain and 
hold up fission products that may leak from primary 
containment following a Design Basis Accident (DBA). In 
conjunction with operation of the Standby Gas Treatment 
(SGT) System and closure of certain valves whose lines 
penetrate the secondary containment, the secondary 
containment is designed to reduce the activity level of the 
fission products prior to release to the environment and to 
isolate and contain fission products that are released 
during certain operations that take place inside primary 
containment, when primary containment is not required to be 
OPERABLE, or that take place outside primary containment. 

The secondary containment is a structure that completely 
encloses the primary containment and those components that 
may be postulated to contain primary system fluid. This 
structure forms a control volume that serves to hold up and 
dilute the fission products. It is possible for the -
pressure ih the control volume to rise relative to the 

-~---~~-----~-..____Je""1□J.Jv,___1uc.Jo.1.U□me~ e.g. , due to pump and motor heat 
load additions). To prevent ground level exfiltration while 
allowing the secondary containment to be designed as a 
conventional structur~, the secondary containment requires 
support systems to maintain the control volum~ pressure at 
less than the external pressure. Requirements for these 
systems are specified separately in LCD 3.6.4.2, "Secondary 
Containment Isolation Valves (SCIVs) ," and LCD 3.6.4.3, 
"Standby Gas Treatment (SGT) System." 

0 

APPLICABLE 
SAFETY ANALYSES 
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There are two principal ·accidents for which credit is taken 
for secondary containment OPERABILITY. These are a loss of 
cool ant accident ( LOCA) (Ref. 1) and a fuel handling accident 
inside secondary containment (Ref. 2) involving RECENTLY 
IRRADIATED FUEL. The secondary containment performs no 
active function in response to each of these limiting events; 

(continued) 
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Secondary Containment 
B 3.6.4.1 

-------------------------------

~ a 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCD 

APPLICABILITY 

however, its leak tightness is required to ensure that fission 
products entrapped within the secondary containment structure 
will be treated by the SGT System prior to discharge to the 
environment. 

Secondary containment satisfies Criterion 3 of the NRC Policy 
Statement. 

An OPERABLE secondary containment provides a control volume 
into which fission products that leak from primary 
containment, or are released from the reactor coolant 
pressure boundary components located in secondary 
containment, can be processed prior to release to the 
environment. For the secondary containment to be considered 
OPERABLE, it must have adequate leak tightness to ensure that 
the required vacuum can be established and maintained. 

In MODES 1, 2, and 3, a LOCA could lead to a fission product 
release to primary containment that leaks to secondary 
containment. Therefore, secondary containment OPERABILITY is 
required during the same operating conditions that require 
primary containment OPERABILITY. 

--------------t-n--M0--ElES 4 and 5, the .probabi ffiy and consequences of the 

ACTIONS 

0 
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LOCA are reduced due to the pressure and temperature 
limitations in these MODES. Therefore, maintaining secondary 
containment OPERABLE is not required in MODE 4 or 5., except 
for other situations for which significant releases of 
radioactive material can be postulated, such as during 
movement of RECENTLY IRRADIATED FUEL assemblies in the 
se~ondary containment. However, outside ground level hatches 
(hatches H20 through H24 and Torus room access hatch H34) may 
not be opened during movement of irradiated fuel. This will 
maintain CR dose acceptable. 

Ll 

If secondary containment is inoperable, it must be restored 
to OPERABLE status within 4 hours. The 4 hour Completion 
Time provides a period of time to correct the problem that is 
commensurate with the importance of maintaining secondary 
containment during MODES 1, 2, and 3. This time period also 
ensures that the probability of an accident (requiring 
secondary containment OPERABILITY) occurring during periods 
where secondary containment is inoperable is minimal. 

B 3.6-74 Revision No. 143 
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B 3.6.4.1 

• BASES 
-----------------------------------
ACTIONS .fLJ. 

(continued) 
If secondary containment cannot be restored to OPERABLE 
status within the required Completion Time, the plant must be 
brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours. Remaining in the 
Applicability of the LCO is acceptable because the plant risk 
in M0DE 3 is similar to or lower than the risk in MODE 4 
(Ref. 3) and because the time spent in MODE 3 to perform the 
necessary repairs to restore the system to OPERABLE status 
will be short. However, voluntary entry into MODE 4 may be 
made as it is also an acceptable low-risk state. The allowed 
Completion Time is reasonable, based on operating experience, 
to reach the required plant conditions from full power 
conditions in an orderly manner and without challenging plant 
systems. 

Ll 

Movement of RECENTLY IRRADIATED FUEL assemblies in the 
secondary containment can be postulated to cause fission 
product release to the secondary containment. In such cases, 

------------~t~h~e:'s~e~c~o~n da..cy___co ntai-n m@t--+s-t-he--o nt-y b a r 1 1 er to -rel ease o 
fission products to the environment. Therefore, movement of 

0 
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RECENTLY IRRADIATED FUEL assemblies must be immediately 
suspended if the secondary containment is inoperable. 

Suspension of these activities shall not preclude completing 
an action that involves moving a component to a safe position. 

Required Action C.1 has been modified by a Note stating that 
LCD 3.0.3 is not applicable, since the movement of RECENTLY 
IRRADIATED FUEL can Only be performed in MODES 4 and 5. 

(continued) 
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SURVEILLANCE 
REQUIREMENTS 

SR 3.6.4.1.1 

Secondary Containment 
B 3.6.4.1 

Verifying that secondary containment equipment hatches are 
closed ensures that the infiJtration of outside air of such a 
magnitude as to prevent maintaining the desired negative 
pressure does not occur and provides adequate assurance that . 
exfiltration from the secondary containment will not occur. In 
this application, the term "sealed" has no connotation of leak 
tightness. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.6.4.1.2 

Verifying that one secondary containment access door in each 
access opening is closed provides adequate assurance that 
exfiltration from the secondary containment will not occur. An 
access opening contains at least one inner and one outer door. 
In some cases, secondary containment access openings are shared 
such that there are multiple inner or outer doors. The intent 
is to not breach the secondary containment, which is achieved by 
maintaining the inner or outer portion of the barrier closed. 
SR 3.6.4.1.2 provides an exception to allow brief, 
unintentional, simultaneous opening of both an inner and outer 
secondary containment access door. 

-----------------J'tle-S-urvet-ri--arrce-f,e-q1:rem:y~s7::mrtrn11 ed under tneSurve ance 
Frequency Control Program. 

0 
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SR 3,6.4.1.3 and SR 3.6.4.1.4 

The SGT System exhausts the secondary containment atmosphere 
to the environment through appropriate treatment equipment. 
Each SGT subsystem is designed to draw down pressure in the 
secondary containment to~ 0.25 inches of vacuum water gauge 
in~ 180 seconds and maintain pressure in the secondary 
containment at~ 0.25 inches of vacuum water gauge for 1 hour 
at a flow rate~ 10,500 cfm. To ensure that all fission 
products released to the secondary containment are treated, 
SR 3.6.4.1.3 and SR 3.6.4.1.4 verify that a pressure in the 
secondary containment this is less than the lowest postulated 
pressure external to the secondary containment boundary can 
rapidly be established and maintained. When the SGT System 
is operating as designed, the establishment and maintenance 
of secondary containment pressure cannot be accomplished if 
the secondary containment boundary is not intact. 
Establishment of this pressure is confirmed by SR 3.6.4.1.3 
which demonstrates that the secondary containment can be 
drawn down to~ 0.25 inches of vacuum water gauge in~ 180 
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Secondary Containment 
B 3.6.4.1 

SR 3,6.4.1,3 and SR 3.6,4,1,4 Ccont1nued) 

seconds using one SGT subsystem. SR 3.6.4.1.4 demonstrates 
that the pressure in the secondary containment can be 
maintained~ 0.25 inches of vacuum water gauge for 1 hour 
using one SGT subsystem at a flow rate~ 10,500 cfm. The 1 
hour test period allows secondary containment to be in 
thermal equilibrium at steady state conditions. The primary 
purpose of these SRs 1s to ensure secondary containment 
boundary integrity. The secondary purpose of these SRs is 
to ensure that the SGT subsystem being tested functions as 
designed. There is a Separate LCD with Surve1llance 
Requirements which serves the primary purpose of ensuring 
OPERABLITY of the SGT System. The inoperab1lity of a SGT 
subsystem does not necessarily constitute a failure of these 
Surveillances relative to the secondary containment 
OPERABILITY. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

1. 

2. 

UFSAR, Section 14.6.3. 

UFSAR, Section 14.6.4. 

3 NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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~ B 3.6 CONTAINMENT SYSTEMS 

0 

B 3.6.4.2 Secondary Containment Isolation Va1ves (SCIVs) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The function of the SCIVs, in combination with other 
accident mitigation systems, is to control fission product 
release during and following postulated Design Basis 
Accidents (DBAs) (Refs. 1 and 2). Secondary containment 
isolation within the time limits specified for those 
isolation valves designed to close automatically ensures 
that fission products that leak from primary containment 
following a DBA, or that are released during certain 
operations when primary containment is not required to be 
OPERABLE or take place outside primary containment, are 
maintained Within the secondary containment boundary. 

The OPERABILITY requirements for SCIVs help ensure that an 
adequate secondary containment boundary is maintained during 
and after an accident by minimizing potential paths to the 
environment. These isolation devices consist of either 
passive devices or active (automatic) devices. Manual 
valves, de-activated automatic valves secured in their 
closed position (including check valves with flow through 
the valve secured), and blind flanges are considered passive 
devices. 

Automatic SCIVs close on a secondary containment isolation 
signal to establish a boundary for untreated radioactive 
material within secondary containment following a DBA or 
other accidents. 

Other penetrations are isolated by the use of valves in the 
closed position or blind flanges. 

The SCIVs must be OPERABLE to ensure the secondary 
containment barrier to fission product releases is 
establish~d. The principal accident~ for which the secondary 
containment boundary is required are a loss of coolant 
accident (Ref. 1) and a fuel handling accident inside 
secondary containment (Ref. 2) involving RECENTLY IRRADIATED 
FUEL. The secondary containment performs no active function 
in response to either of these limiting events, but the 

{continued) 
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(continued) 

LCO 

SCIVs 
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boundary established by SCIVs is required to ensure that 
leaka~e from the primary containment is processed by the 
Standby Gas Treatment (SGT) System before being released to 
the environment. 

Maintaining SCIVs OPERABLE with isolation times within 
limits ensures that fission products will remain trapped 
inside secondary containment so that they can be treated by 
the SGT System prior to discharge to the environment. 

SCIVs satisfy Criterion 3 of the NRC Policy Statement. 

SCIVs form a part of the secondary containment boundary. 
The SCIV safety funct1on is related to control of offsite 
radiation releases resulting from DBAs. 

The power operated automatic isolation valves are considered 
OPERABLE when their isolation times are within limits and the 
valves actuate on an automatic isolation signal. The valves 
covered by this LCO, along with their associated stroke 
times, are listed in Reference 2. 

fr\ The normally c1osed isolation valves or blind flanges are 
'(t// considered OPERABLE when manual valves are closed or open in 
------------~a;ccjcvoird~a~n~cferew~i it th t'ailp~pitr~odp ~r i;-;a~tte7ia.dmi n i strati V e--GB R-t rel s ' a ut-oma t-1-- SCIVs are de-activated and secured in their closed position, 

APPLICABILITY 

0 
PBAPS UNIT 3 

and blind flanges are in place. These passive isolation 
valves or devices are listed in Reference 2. 

In MODES 1, 2, and 3, a OBA could lead to a fiss1on product 
release to the primary containment that leaks to the secondary 
containment. Therefore, the OPERABILITY of SCIVs is required. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced due to pressure and temperature 
limitations in these MODES. Therefore, ma1ntaining SCIVs 
OPERABLE is not required in MODE 4 or 5, except for other 
situations under which significant radioactive releases can 
be postulated, such as during movement of RECENTLY IRRADIATED 
FUEL assemblies 1n the secondary containment. SCIVs are only 
required to be OPERABLE during handling RECENTLY IRRADIATED 
FUEL. Moving irradiated fuel assemblies in the secondary 
containment may also occur in MODES l, 2, and 3. 

(continued) 
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The ACTIONS are modified by three Notes. The first Note 
allows penetration flow paths to be unisolated 
inte.nnittently under administrative controls. These 
controls consist of stationing a dedicated op.erator, who is 
in continuous communication with the control room, at the 
controls of the isolation device. In this way, the 
penetration can be rapidly isolated when a need for 
secondary containment isolation is indicated. 

The second Note provides clarification that for the purpose 
of this LCO separate Condition entry is allowed for each 
penetration flow path. This is acceptable, since the 
Required Actions for each Condition provide appropriate 
compensatory actions for each inoperable SCIV. Complying 
with the Required Actions may allow for continued operation, 
and subsequent inoperable SCIVs are governed by subsequent 
Condition entry and application of associated Required 
Actions. 

The third Note ensures appropriate remedial actions are 
taken, if necessary, if the affected system(s) are render~d 
inoperable by an inoperable SCIV. 

A. l and A.2 

In the event that there are one or more penetration flow 
paths with one SCIV inoperable, the affected penetration 
flow path(s) must be isolated. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic SCIV, a closed manual valve, and a 
blind fl.ange. For penetrations isolated in accordance with 
Required Action A.I, the device used to isolate the 
penetration should be the closest available device to 
secondary containment. The Required Action must be 
completed within the 8 hour Completion Time. The specified 
time period is reasonable considering the time required to 
isolate the penetration, and the probability of a DBA, which 
requires the SCIVs to close, occurring during this short 
time is very low. 

For affected penetrations that have been isolated in 
accordance with Required Action A.I,- the affected 
penetration must be verified to be isolated on a periodic 
basis. This is necessary to ensure that secondary 

{continued) 
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containment penetrations required to be isolated following 
an accident, but no longer capable of being automatically 
isolated, will be in the isolation position should an event 
occur. The Completion Time of once per 31 days is 
appropriate because the isolation devices are operated under 
administrative controls and the probability of their 
misalignment is low. This Required Action does not require 
any testing or device manipulation. Rather, it involves 
verification that the affected penetfation remains isolated. 

Required Action A.2 is modified by two Notes. Note 1 
applies to devices located in high radiation areas and 
allows them to be verified closed by use of administrative 
controls. Allowing verification by administrative controls 
is considered acceptable, since access to these areas is 
typically restricted. Note 2 applies to isolation devices 
that are locked, sealed, or otherwise secured in position 
and allows these devices to be verified closed by use of 
administrative means. Allowing verification by 
~dminist~ative means is considered acceptable, since the 
function of locking, sealing, or securing components is to 
ensure that these devices are not inadvertently 
repositioned. Therefore, the probability of misalignment, 

______________ onc_e_i_hey_hax_e__b_e.e n v er i f i e d __t_o__h_e__in_tba___p_r_o..p.e_r__p.o__s.itio._,_._,_ ___ _ 

0 
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is low. 

Ll 

With two SCIVs in one or more penetration flow paths 
inoperable, the affected penetration flow path must be 
isolated within 4 hours. The method of isolation must 
include the use of at least one isolation barrier that 
cannot be adversely affected by a single active failure. 
Isolation barriers that meet this criterion are a closed and 
de-activated automatic valve, a closed manual valve, and a 
blind flange. The 4 hour Completion Time is reasonable 
considering the time required to isolate the penetration and 
the probability of a OBA, which requires the SCIVs to close, 
occurring during this short time, is very low. 

The Condition has been modified by a Note stating that 
Condition Bis only applicable to penetration flow paths 
with two isolation valves. This clarifies that o.nly 
Condition A is entered if one SCIV is inoperable in each of 
two penetrations. 

contin d 
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If any Required Action and associated Completion Time cannot 
be met, the plant must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the plant must be 
brought to at 1east MODE 3 within 12 hours and to MODE 4 
within 36 hours. The allowed Completion Times ~re reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner and 
without challenging plant systems . 

.Ll.,_l 

If any Required Action and associated Completion Time are not 
met, the plant must be placed in a condition in which the LCD 
does not apply. If applicable, the movement of RECENTLY 
IRRADIATED FUEL assemblies in the secondary containment must 
be immediately suspended. Suspension of this activity shall 
not preclude completion of movement of a component to a safe 
position. 

~ Required Action 0.1 has been modified by a Note stating that 
\2;/ LCO 3.0.3 is not applicable, since the movement of RECENTLY 

------------~~=AD.lAI-E.0-WU---e-a-n----e A-½'--be-f:)e-r-f-o-rmed i t I MO~---,--------

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

SR 3,6.4.2.1 

This SR verifies that each secondary containment manual 
isolation valve and blind flange that is not locked, sealed, 
or otherwise secured and is required to be closed during 
accident conditions is closed. The SR helps to ensure that 
post accident leakage of radioactive fluids or gases outside 
of the secondary containment boundary is within design · 
limits. This SR does not require any testing or valve 
manipulation. Rather, it involves verification that those 
SCIVs in secondary containment that are capable of being 
mispositioned are in the correct position. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR does not 
apply to valves that are locked, sealed, or otherwise secured 
in the closed position, since these were verified to be in 
the correct position upon locking, sealing, or securing. 

Two Notes have been added to this SR. The first Note 
applies to valves and blind flanges located in high 
radiation areas and allows them to be verified by use of 
administrative controls. Allowing verification by 
administrative controls is considered acceptable, since 
access to these areas is typically restricted during 
MODES 1, 2, and 3 for ALARA reasons. Therefore, the 
probability of misalignment of these SCIVs, once they have 
been verified to be in the proper position, is low. 

A second Note has been included to clarify that SCIVs that 
are open under administrative controls are not required to 
meet the SR during the tl.Ille the SCIVs are open. 

SR 3.6.4.2.2 

Verifying that the isolation time of each power operated 
automatic SCIV is within limits is required to demonstrate 
OPERABILITY. The isolation time test ensures that the SCIV 
will isolace in a ~ime period less than or equal to that 
assumed in the safety analyses. The Frequency of this SR is 
in accordance with the INSERVICE TESTING PROGRAM. 

SR 3.6.4.2.3 

Verifying that each automatic SCIV closes on a secondary 
containment isolation signal is required to prevent leakage 
of radioactive material from secondary containment following 
a OBA or other accidents. This SR ensures that each 
automatic SCIV will actuate to the isolation position on a 
secondary containment isolation signal. The LOGIC SYSTEM 
FUNCTIONAL TEST in LCO 3.3.6.2, "Secondary Containment 
Isolation Instrumentation," overlaps this SR to provide 
complete testing of the safety function. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

continued) 
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1. UFSAR, Section 14.9.2. 

2. Technical Requirements Manual. 
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4.3 Standby Gas Treatment (SGT) System 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The SGT System is required by UFSAR design criteria 
(Ref. 1). The function of the SGT System is to ensure that 
radioactive materials that leak from the primary containment 
into the secondary containment following a Design Bas i.s 
Accident (DBA} are filtered and adsorbed prior to exhausting 
to the environment. 

A single SGT System is co111DOn to both Unit 2 and Unit 3 and 
consists of two fully redundant subsystems, each with its 
own set of ductwork, dampers, valves, charcoal filter train, 
and controls. Both SGT subsystems share a common inlet 
plenum. This inlet plenum is connected to the refueling 
floor ventilation exhaust duct for each Unit and to the 
suppression chamber and drywell of each Unit. Both SGT 
subsystems exhaust to the plant offgas stack through a 
common exhaust duct served by three 100% capacity system 
fans. SGT System fans OAV020 and OBV020 automatically start 
on ,Unit 2 secondary containment isolation signals. SGT 
System fans OCV020 and OBV020 automatically start on Unit 3 
secondary containment isolation signals. 

Each charcoal filter train consists of (components listed in 
order of the direction of the air flow}: 

a. A demister or moisture separator; 

b. A~ electric heater; 

c. A prefilter; 

d. A high efficiency particulate air (HEPA) filter; 

e. A charcoal adsorber;_and 

f. A second HEPA filter. 

The SGT System·is sized such that each 100% capacity fan 
will provide a fl ow rate of 10,500 cfm at 20 inches water 
gauge static pressure to support the control of fission 
product releases. The SGT System is designed to restore and 
maintain secondary containment at a negative pressure of 
0.25 inches water gauge relative to the atmosphere following 

(contjnued) 
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the receipt of a secondary containment isolation signal. 
Maintaining this negative pressure is based upon the 
existence of calm wind conditions (up to 5 mph), a maximum 
SGT System flow rate of 10,500 cfm, outside air temperature 
of gs•F and a temperature of 1so•F for air entering the SGT 
System from inside secondary containment. 

The demister is provided to remove entrained water in the 
air, while the electric heater reduces the relative humidity 
of the airstream to less than 70% (Ref. 2). The prefilter 
removes large particulate matter, while the HEPA filter 
removes fine particulate matter and protects the charcoal 
from fouling. The charcoal adsorber removes gaseous 
elemental iodine and organic iodides, and the final HEPA 
filter collects any carbon fines exhausted from the charcoal 
adsorber. -

The SGT System automatically starts and operates in response 
to actuation signals indicative of conditions or an accident 
that could require operation of the system. Following 
initiation, two charcoal filter train fans (OCV020 and 
OBV020) start. Upon verification that both subsystems are 
operating, the redundant subsystem is normally shut down. 

------+1.P-Pl-lbAg,_.LE~---+ha-design-bas-i-S-f-0~he-SGT---S-yste1D-i-S-to---111itigate-1:h..._ ___ _ 

o. 

SAFETY ANALYSES consequences of a loss of coolant accident and fuel handling 
accidents (Ref. 2). For all events analyzed, the SGT System 
is shown to be automatically initiated to reduce, via 
filtration and adsorption, the radioactive material released 
to the environment. 

LCO 
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The SGT System satisfies Criterion 3 of the NRC Policy 
Statement. 

Following a OBA, a minimtm1 of one SGT subsystem is required 
to maintain the secondary containment at a negative pressure 
with respect to the environment and to process gaseous 
releases. Meeting the LCO requirements for two OPERABLE 
subsystems ensures oper~tion of at least one SGT subsystem 
in the event of a single active failure. 

(continued) 
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APPLICABILITY 
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For Unit 3, one SGT subsystem is OPERABLE when one charcoal 
filter train, one fan (OCV020) and associated ductwork, 
dampers, valves, and controls are OPERABLE. The second SGT 
subsystem is OPERABLE when the other charcoal filter train, 
one fan (OBV020) and associated ductwork, damper, valves, 
and controls are OPERABLE. 

In MODES l, 2, and 3, a OBA could lead to a fission product 
release to primary containment that leaks to secondary 
containment. Therefore, SGT System OPERABILITY is required 
during these MODES. 

In MODES 4 and 5, the probability and consequences of these 
events are reduced due to -the pressure and temperature 
limitations in these MODES. Therefore, maintaining the SGT 
System in OPERABLE status is not required in MODE 4 or 5, 
except for other situations under which significant releases 
of radioactive material can be postulated, such as during 
movement of RECENTLY IRRADIATED FUtL assemblies in the 
secondary containment. The SGT System is only required to be 
OPERABLE during OPRDVs or handling of RECENTLY IRRADIATED 
FUEL. 

With one SGT subsystem inoperable, the inoperable subsystem 
must be restored to OPERABLE status ~n 7 days. In this 
Condition, the remaining OPERABLE SGT subsystem is adequate 
to perform the required radioactivity release control 
function. However, the overall system reliability is reduced 
because a single failure in the OPERABLE subsystem could 
result in the radioactivity. release control function not 
being adequately performed. The 7 day Completion Time is 
based on consideration of such factors as the availability of 
the OPERABLE redundant SGT subsystem and the low probability 
of a OBA occurring during this period. 

Ll 

If the SGT subsystem cannot be restored to OPERABLE status 
within the required Completion Time in MODE 1, 2, or 3. the 
plant must be brought to a MODE in which the overall plant 
risk is minimized. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. Remaining in the 
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Applicability of the LCD is acceptable because the plant risk 
in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 
3) and because the time spent in MODE 3 to perform the 
necessary repairs to restore the system to OPERABLE status 
will be short. However, voluntary entry into MODE 4 may be 
made as it is also an acceptable low-risk state. The allowed 
Completion Time is reasonable, based on operating experience, 
to reach the required plant conditions from full power 
conditions in an orderly manner and without challenging plant 
systems. 

C,1 ,and C,2,2 

During movement of RECENTLY IRRADIATED FUEL assemblies, in the 
secondary containment when Required Action A.I cannot be 
completed within the required Completion Time, the OPERABLE 
SGT subsystem should immediately be placed ·in operation. This 
action ensures that the remaining subsystem is OPERABLE, that 
no failures that could prevent automatic actuation have 
occurred, and that any other failure would be readily 
detected. 

An alternative to Required Action C.1 is to immediately 
suspend activities that represent a potential for releas.ing 
radioactive material to the secondary containment, thus 
placing the plant in a condition that minimizes risk. If 
applicable, movement of RECENTLY IRRADIATED FUEL assemblies 
must immediately be suspended. Suspension of this activity 
must not preclude completion of movement of a component to a 
safe position. 

The Required Actions of Condition C have been modified by a 
Note stating that LCD 3.0.3 is not applicable, since the 
movement of RECENTLY IRRADIATED FUEL can only be performed in 
MODES 4 and 5. 
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(continued) 
If both SGT subsystems are inoperable in MODE 1, 2, or 3, 
the SGT System may not be capable of supporting the required 
radioactivity release control function. Therefore, the plant 
must be brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be brought to 
at least MODE 3 within 12 hours. Remaining in theApplica.bility 
of the LCO is acceptable because the plant risk in MODE 3 is 
similar to or lower than the risk in MODE 4 (Ref. 3) and because 
the time spent in MODE 3 to perform the necessary repairs to 
restore the system to OPERABLE status will be short. However, 
voluntary entry into MODE 4. may be made as it is also an 
acceptable low-risk state. The allowed Completion Time is 
reasonable, based on operating experience, to reach the required 
plant conditions from full po~er conditions in an orderly manner 
and without challenging plant systems. 

Ll 

When two SGT subsystems are inoperable, if applicable, 
movement of RECENTLY IRRADIATED FUEL assemblies in secondary 

C;':) containment must immediately be suspended. Suspension of tnis 
V activity shall not preclude completion of movement of a 

~----~---~---c::....:o::....:m.:.r:p~o.:._:_n-=-e:.:...nt-=------=t:...::o----=-a----=-s a~f~e~~s__-iiJtjj_oon□~--~-------------,-
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SURVEILLANCE 
REQUIREMENTS 
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Requ ired Action E.1 has been modified by a Note stating that 
LCO 3.0.3 is not applicable, since th_e movement of RECENTLY 
IRRADIATED FUEL can only be performed in MODES 4 and 5. 

SR 3.6.4.3.1 

Operating each SGT subsystem (including each filter train fan) for 
~ 15 minutes ensures that both subsystems are OPERABLE and that 
all associated controls are functioning properly. It also ensures 
that blockage, fan or motor failure, or excessive vibration can be 
detected for corrective action. Operation with the heaters on 
(automatic h.eater cycling to f!]aintain temperature) for 
~ 15 minutes periodically is sufficient to eliminate moisture on 
the adsorbers and HEPA filters since during idle periods 
instrument air is injected into the filter plenum to keep the 
filters dry. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3,6,4,3,2 

This SR verifies that the required SGT filter testing is 
performed in accordance with the Ventilation Filter Testing 
Program (VFTP). The VFTP includes testing HEPA filter 
performance, charcoal adsorber efficiency, minimum system 
flow rate, and the physical properties of the activated 
charcoal (general use and following specific operations). 
Specific test frequencies and additional information are 
discussed in detail in the VFTP. 

SR 3,6,4,3,3 

This SR verifies that each SGT subsystem starts on receipt 
of an actual or simulated initiation signal. The LOGIC 
SYSTEM FUNCTIONAL TEST in LCO 3.3.6.2, "Secondary 
Containment Isolation Instrumentation," overlaps this SR to 
provide complete testing of the safety function. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. 

2. 

3. 

UFSAR, Section 1.5.1.6. 

D FSAR, Section 14. . 

NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.7.1 High Pressure Service Water (HPSW) System 

BASES 

BACKGROUND The HPSW System is designed to provide cooling water for the 
Residual Heat Removal (RHR) System heat exchangers, required 
for a safe reactor shutdown following a Design Basis 
Accident (OBA) or transient. The HPSW System is operated 
whenever the RHR heat exchangers are required to operate in 
the shutdown cooling mode or in the suppression pool cooling 
or spray mode of the RHR System. 

The HPSW System consists of two independent and redundant 
subsystems. Each subsystem is made up of a header, two 4500 
gpm pumps, a suction source, valves, piping and associated 
instrumentation. Either of the two subsystems is capable of 
providing the required cooling capacity with one pump 
operating to maintain safe shutdown conditions. The two 
subsystems are separated from each other by a normally 
closed motor operated cross tie valve, so that failure of 
one s ubsys tern wi 11 not affect the OPERABILITY of the other 
subsystem. The normally closed cross tie valve is supplied 
with redundant safety related power supplies to ensure that 

--~------------a-a--s-s,---,i ~-e-f-a+ttl-r'e--Wf+t-not-p-r-ev--em---1 t from---tfe7 ng opened w en 
required during a design basis event. A line connecting the 
HPSW System of each unit is also provided. Separation of 
the two units HPSW Systems is provided by a series of two 
locked closed, manually operated valves. The HPSW System is 
designed with sufficient redundancy so that no single active 
component failure can prevent it from achieving its design 
function. The HPSW System is described in the UFSAR, 
Section 10.7, Reference 1. 

© . 

' 

' 
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Normal cooling water is pumped by the HPSW pumps from the 
Conowingo Pond through the tube side of the RHR heat 
exchangers, and discharges to the discharge pond. The 
required level for the HPSW pumps in the pump bay of the 
pump structure is~ 98.5 ft Conowingo Datum (CD) and 

. .$ 113 ft CD. The minimum level ensures net positive suction 
head and the maximum level corresponds to the level in the 
pump bay with water solid up to the motor baseplate. An 
alternate supply and discharge path (from the emergency heat 
sink) is availab1e in the unlikely event the Conowingo dam 
fails or the pond floods. This lineup, however, has to be 
manually aligned. 
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The system is initiated manually from the control room. If 
operating during a loss of coolant accident (LOCA), the 
system is automatically tripped to allow the diesel 
generators to automatically power only that equipment 
necessary to reflood the core. The system (using a single 
HPSW pump) is assumed in the analysis to be manually started 
10 minutes after the LOCA. At one hour after the LOCA, a 
second HPSW pump is assumed to be started, with the HPSW 
cross tie line placed in service if required to provide 
cooling water to two RHR heat exchangers. The RHR System 
design permits the system to ,be initiated as early as 5 
minutes after LPCI initiation. 

The HPSW System removes heat from the suppression pool to 
limit the suppression· pool temperature and primary 
containment pressure following a LOCA. This ensures that 
the primary containment can perform its function of limiting 
the release of radioactive materials to the environment 
following a LOCA. The ability of the HPSW System to support 
long term cooling of the reactor or primary containment is 
discussed in References 2 and 3. These analyses explicitly 
assume that the HPSW System will provide aQequate cooling 
support to the equipment required for safe shutdown. These 

-------~------a-n-a+y s-e-s-i-rrctu d-e-t-h-e-eva47Jattornrf--nfe 1 on g term pr 1 mar y 
containment response after a design basis LOCA. 
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The safety analyses for long term cooling were performed for 
various combinations of RHR System failures. The worst case 
single failure that would affect the performance of the HPSW 
System is any failure that would disable one HPSW subsystem. 
As discussed in the UFSAR, Section 14.6.3 (Ref. 4) for these 
analyses, manual initiation of the OPERABLE HPSW subsystem 
and the associated RHR System is assumed to occur 10 minute~ 
after a OBA. Manual alignment of the HPSW cross tie is 
assumed at 1 hour after a DBA, with a failure of a single 
diesel generator, to ensure that two HPSW pumps are 
available to provide the required cooling flow to two RHR 
heat exchangers within a containment cooling/spray 
subsystem. Opening of the cross tie motor operated valve 
removes separation between the two HPSW subsystems; howev..er, 
because the cross tie valve is opened only after a single 
diesel generator failure has occurred, an additional failure 
does not need to be considered, and independence of the two 
HPSW subsystems is not required following the OBA with a 
single diesel generator failure. 
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HPSW System 
B 3.7.1 

The HPSW flow assumed in the analyses is 4500 gpm per pump 
with two pumps operating providing flow through the two 
required RHR heat exchangers. In this case, the maximum 
suppression chamber water temperature and pressure ire less 
than or equal ti l88°F and 43 psig, respectively, well below 
the design temperature of 281°F and maximum allowable 
pressure of 56 psig. 

The HPSW System satisfies Criterion 3 of the NRC Policy 
Statement. 

Two HPSW subsystems and the HPSW cross tie line (which allows 
two HPSW subsystems within the same unit to be connected) are 
required to be OPERABLE to provide the required redundancy to 
ensure that the system functions to remove post accident heat 
loads, assuming the worst case single active failure occurs 
coincident with the loss of offsite power. 

Additionally, the HPSW cross tie valve (which allows the two 
HPSW subsystems to be connected) must be closed so that 
failure of one subsystem will not affect the OPERABILITY of 
the other subsystems. 

A HPSW subsystem is considered OPERABLE when: 

a. Two pumps are OPERABLE; and 

b. An OPERABLE flow path is capable of taking suction 
from the pump structure and transferring the water to 
the required RHR heat exchanger at the assumed flow 
rate. 

The HPSW cross tie is OPERABLE when: 

a. The HPSW cross tie valve is OPERABLE; and 

b. An OPERABLE flow path is capable of cross connecting or 
isolating the two HPSW subsystems. If the HPSW cross
tie valve is being credited for considering a HPSW 
subsystem OPERABLE by using one pump in each subsystem, 
then the other HPSW subsystem must be considered to be 
inoperable. 

An adequate suction source is not addressed in this LCD 
since the minimum net positive suction head (98.5 ft 
Conowingo Datum (CD) in the pump bay) and normal heat sink 
temperature requirements are bounded by the emergency 
service water pump and normal heat sink requirements 
(LCD 3.7.2, "Emergency Service Water (ESW) System and Normal 
He at Si n k " ) . 

B 3.7-3 
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In MODES 1, 2, and 3, the HPSW System is required to be 
OPERABLE to support the OPERABILITY of the RHR System for 
primary containment cooling (LCO 3.6.2.3, "Residual Heat 
Removal (RHR) Suppression Pool Cooling," and LCD 3.6.2.4, 
"Residual Heat Removal (RHR) Suppression Pool Spray") and 
decay heat removal (LCO 3.4.7, "Residual Heat Removal (RHR) 
Shutdown Cooling System-Hot Shutdown"). The Applicability 
is therefore consistent with the requirements of these 
systems. 

In MODES 4 and 5, the OPERABILITY requirements of- the HPSW 
System are determined by the systems it supports, and 
therefore, the requirements are not the same for all facets 
of operation in MODES 4 and 5., Thus, the LCOs of the RHR 
shutdown cooling system, which requires portions of the HPSW 
System to be OPERABLE, will govern HPSW System operation in 
MODES 4 and 5. 

Ll 

With one HPS~ subsystem inoperable, the inoperable HPSW 
subsystem must be restored to OPERABLE status within 7 days. 
With the unit in this conditio~. the remaining OPERABLE HPSW 
subsystem is adequate to perform the HPSW heat removal 
fur.ct1on. However, the overall reliability is reduced 
because a single failure '.n the OPERABLE HPSW subsystem 
could result in loss of HPSW function. The Completion Time 
is ~ased on the redundant HPSW capabilities affomed by the!-----

---------------71Ptrn---rsubsystem and the low probability of ar. event 

QJ -

~ 
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occurring requiring HPSW during this period. 

The Required Action is modified by a Note indicating that 
the applicable Conaitions of LCO 3.4.7, be entered and 
Req~ired Actions taken if an inoperable HPSW subsystem 
resJlts in an inoperable RHR shutdown cooling SLbsystem. 
This is an exception to LCO 3.0.6 and ensures tre proper 
actions are t3ken fer these components. 

The Completion Time is modified by a note (*) for a one-time 
change that ex~ends the 7-day Completion Time to 10 days 
three (3) times and to 14 days o~e (1) time CA-C subsystem 
only) until December 31, 2021 to allow for modifications to 
the HPSW System end repairs to Unit 3 RHR Heat Exchanger 
3CE024. The compensatory measures identified in EGC License 
Amendment Request letter datea Septe~ber 28, 2018 must be 
established and in effect. This change also affects TS 
3.6.2.3, 3.6.2.4, and 3.6.2.5. 

LI 
With an incperable cross tie line, the HPSW cross tie line must 
be restored to an OPERABLE status within 7 days. With an 
inoperable RPSW cross tie line, if no additional failures occur, 
and two HPSW subsystems are OPERABLE, then the two OPERABLE 
pumps and flow paths ensure two HPSW pumps are availa~le to 

(con~inued) 
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HPSW System 
8 3.7.1 

provide adequate heat removal capacity following a design basis 
accident .. However, the overall reliability is reduced because a 
single failure in the ~PSW System could result in a loss of HPSW 
System function. Therefore, continued operation is oermitted 
only for a limited time. The Completion Time is based on 
re~aining heat rernov2l capacity, and the low probability of a 
OBA occurring during this period. 

The Completion Time is modified by a note (~) for a one-ti~e 
change that extends the 7-day Completion Time to 10 days 
three (3) times and to 14 days one (1) time (A-C subsystem 
only) until December 31, 2021 to allow for modifications to 
the HPSW System and repairs to Unit 3 RHR Heat Exchanger 
3CE024. The compensatory measures identified 11 EGC License 
-Amendment Request letter dated September 28, 2018 must be 
established and in effect. This change also affects TS 
3.6.2.3, 3.6.2.4, anc 3.6.2.5. 

Ll 

If one HPSW subsystem or the-HPSW cross tie is inoperable and 
not-restored within the provided Cow.pletion Time, the plant must 
be brought to a conditio1 ir which the overall plant risk is 
minimized. To achieve this status, the plant must be brough~ to 
at least MODE 3 wit~in 12 hours. Remaining in the Applicability 

_ ____'.__~---~------~-__J0iJ.ifi:--4,tcf-1-ne-e-,L1=1cCotO1---ri s-s ---cattc:-eceepp-itti:a-rvb-1-r:b e-catJ s e the pta n t r i s k i n MODE 3 i s 
similar to or lower than the risk in MODE 4 (Ref. 5) and because 
the time spent in MODE 3 to perform the necessary repairs to 
restore the system to OPERABLE status wi 11 be short. However, 
voluntary entry in:o MODE 4 w.ay be made as it is 21s0 ar 
acceptable low~risk state. The a~lowed Cow-p 1 etio~ Time 1s 
reasonable, based on operating experience, to rea:h the required 
plant conaitions from full power conditions in an crderly man~er 
and without challenging plant systems . 

PBAPS UNIT 3 

.lW. 

~ith ~oth HPSW subsystems i~operable, the H?S~ Sy5tem is not 
capable of performirg its intendea function. At least one 
subsystem ~ust be restored to OPERABLE status w~thin 
8 hours. The 8 hour Ccmpletior. Ti~e for restoring one HPSW 
subsystem to CPERABLE status, is based on the Completion 
Times provided for the RHR suppression pool coolirg and 
spray functi ens. 

The Required Action is modified by a Note indicating that 
the applicable Conditions of LCO 3.4.7, be entered and 
Required Actior.s taken if an inoper2b1e HPSW subsystem 
results 1n an inoperable RHR shutdown cooling subsystem. 
This is an exception to LCO 3,0.6 and ensures the proper 
actions are t2ken fer these componen:s.-
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HPSW System 
B 3.7.1 

If the HPSW subsystems cannot be restored to OPERABLE status 
within the associated Completion Time of Condition D, the 
unit must be placed in a MODE in which the LCD does not 
apply. To achieve this status, the unit must be placed in 
at least MOOE 3 within 12 hours and in MODE 4 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging unit systems. 

SR 3.7,1.1 

Verifying the correct alignment for each manual and power 
operated valve in each HPSW subsystem flow path provides 
assurance that the proper flow paths will exist for HPSW 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 
these valves are verified to be in the correct position 
prior to locking, sealing, or securing. A valve is also 
allowed to be in the nonaccident position, and yet 
considered in the correct position, provided it can be 
realigned to its accident position. This is acceptable 
because the HPSW System is a manually initiated system. 

_____________ ____,hlS-£ R-4-G &S----1+0t--r-eEft.1---i~e s-t+n g--o-r-v-a-tve-m acn-tp-1:rlcrti-o,r, 
rather, it involves verification that those valves capable 
of being mispositioned are in the correct position. This SR 
does not apply to valves that cannot be inadvertently 
misaligned, such as check valves. 

~ 
Q 

PBAPS UNIT 3 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.7.1.2 

Verification of manual transfer between the normal and alternate 
power source (4kV emergency bus) for the HPSW cross-tie motor
operated valve and each RHR heat exchanger HPSW outlet valve 
demonstrates that AC power will be available to operate the 
valves following loss of power to any single 4kV emergency bus. 
The ability to provide power to the HPSW cross-tie valve and 
each RHR heat exchanger HPSW outlet valve from either of two 
independent 4kV emergency buses ensures that a single failure of 
a DG will not result in failure of a required HPSW system flow 
path; therefore, failure of the manual transfer capability will 
result in inoperability of the associated HPSW subsystem. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued) 
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1. UFSAR, Section 10.7. 

2. UFSAR, Chapter 14. 

HPSW System 
B 3.7.1 

3. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 

4. UFSAR, Section 14.6.3. 

5. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 

--------------

B 3.7-Sb Revision No. 119 



ESW System and Normal Heat Sink 
B 3.7.2 

C B 3.7 PLANT SYSTEMS 

0 

B 3.7.2 Emergency Service Water (ESW} System and Normal Heat Sink 

BASES 

BACKGROUND The ESW System is a standby system which is shared between 
Units 2 and 3. It is designed to provide cooling water for 
the removal of heat fr011 equipment, such as the diesel 
generators (DGs} and room coolers for Emergency Core Cooling 
System equipment, required for a safe reactor shutdown 
following a Design Basis Accident (OBA) or transient. Upon 
teceipt of a loss of offsite power signal, or whenever any 
diesel generator is in operation, the ESW System will 
provide cooling water to its required loads. 

The ESW System consists of two redundant subsystems. Each 
of the two ESW subsystems consist of a 100% capac.ity 
8000 gpm pump, a suction source, valves, piping and 
associated instrumentation. Either of the two subsystems is 
capable of providing the required cooling capacity to 
support the required systems for both units. Each subsystem 
provides coolant in separate piping to common headers; one 
each for the DG coolers, Unit 2 safeguard equipment coolers, 
and Unit 3 safeguard equipment coolers. The design is such 
that any single active failure will not affect the ESW 

------------~ystem-from-provtdi ng-coo-lant to the-requtrecf-1 ..... o .... a,.,.d--s-. --~---
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Cooling water is pumped from the normal heat Sink (Conowingo 
Pond) via the pump structure bay by the ESW pumps to the 
essential components. After removing heat from the 
components, the water is discharged to the discharge pond, 
or the emergency cooling tower in certain test alignments. 
An alternate suction supply and discharge path (from the 
emergency heat sink} is available in the unlikely event the 
Conowingo dam fails or the pond floods. This lineup, 
however, has to be manually aligned. 

Sufficient water inventory is available for all ESW System 
post LOCA cooling requirements for a 30 day period with no 
additional makeup water source available. The ability of 
the ESW System to support long term cooling of the reactor 
containment is assumed in evaluations of the equipment 

- required for safe reactor shutdown presented in the UFSAR, 
Chapter 14 (Ref. 1). These analyses include the evaluation 
of the long term primary containment response after a design 
basis LOCA. 

(continued) 
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ESW System and Normal Heat Sink 
B 3.7.2 

The ability of the ESW System to provide adequate cooling to 
the identified safety equipment is an imp1icit assumption 
for the safety analyses evaluated in Reference 1. The 
ability to provide on site emergency _AC power is dependent on 
the ability of the ESW System to cool the DGs. The long 
term cooling capability of the RHR and core spray pumps is 
also dependent on the c-ooling provided by the ESW System. 

ESW provides cooling to the HPCI and RCIC room coolers; 
however, cooling function is not required to support HPCI or 
RCIC System o~era9ility. 

The ESW System, together with the Normal Heat Sink, satisfy 
Criterion 3 of the NRC Policy Statement. 

The ESW subsystems are independent to the degree that each 
ESW pump has separate controls, power supplies, and the 
operation of one does not depend on the other. In the event 
of a DBA, one subsystem of ESW is required to provide the 
minimum heat removal capability assumed in the safety 
analysis for the system to· which it supplies cooling water. 
To ensure this requirement is met, two subsystems of ESW 
must be OPERABLE. At least one subsystem will operate, if 

~---------------~---'l':-f1e-WOISt s l 1191 e active frrllrr-e-occurs come, dent wHn--rne 

APPLICABILITY 

PBAPS UNIT 3 

loss of offsite power. 

A subsystem is considered OPERABLE when it has an OPERABLE 
normal heat sink, one OPERABLE pump, and an OPERABLE flow 
path capable of taking suction from the pump structure and 
transferring the water to the appropriate equipment. 

The OPERABILITY of the normal heat sink is based on having a 
minimum and maximum water level in the pump bay of 98.5 ft 
Conowingo Datum (CD) and 113 ft CD respectively and a 
maximum water temperature of 92°F. 

The isolation of the ESW System to components or systems may 
render those components or systems inoperable, but does not 
affect the OPERABILITY of the ESW System. 

In MODES 1, 2, and 3, the ESW System and normal heat sink 
a re re q u i red t o be 0 P E RAB LE to s u pp o rt 0 P ERA B I LI TY o f t h e 
equipment serviced by the ESW System. Therefore, the 
ESW System and normal heat sink are required to be OPERABLE 
in these MODES. 
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ESW System and Normal Heat Sink 
B 3. 7 .. 2 

In MODES 4 and 5, the OPERABILITY requirements of the ESW 
System and normal heat sink are determined by the systems 
they support, and therefore the requirements are not the 
same for all facets of operation in MODES 4 and 5. Thus, 
the LCOs of the systems supported ·by the ESW System and 
normal heat sink will govern ESW System and normal heat sink 
OPERABILITY requirements in MODES 4 and 5. 

Ll 

With one ESW subsystem inoperable, the ESW subsystem must be 
restored to OPERABLE status within 7 days. With the unit in 
this condition, the remaining OPERABLE ESW subsystem is 
adequate to perform the heat removal function. However, the 
overall reliability is reduced because a single failure in 
the OPERABLE ESW subsystem toul d result .in loss of ESW 
function. 

The 7 day Completion Ti.me is based on the redundant ESW 
System capabi l. iti es afforded by the OPERABLE subsystem, the 
low probability of an event occurring during this time 
period, and is consistent with the allowed Completion Time 
for restoring an inoperable DG. 

B,1 and B,2 

If the ESW System cannot be restored to OPERABLE status 
within the associated Completion Time, or both ESW 
subsystems are inoperable, or the normal heat sink is 
inoperable, the unit must be placed in a MODE in which the 
LCO does not apply. To achieve this status, the unit must 
be placed in at least MODE 3 within 12 hours and in MODE 4 
within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an 
orderly manner and without challenging unit systems. 

SR 3,7.2,1 

This SR verifies the water level in the pump bay of the pump 
structure to be sufficient for the proper operation of the 
ESW pumps (the pump's ability to meet the minimum flow rate 
and anticipatory actions required for flood conditions are 
considered in determining these limits). The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

(continued) 

B 3.7-8 Revision No. 109 



0 

BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

SR 3.7,2.2 

ESW System and Normal Heat Sink 
B 3.7.2 

Verification of the normal heat sink temperature ensures 
that the heat removal capability of the ESW and HPSW systems 
is within OBA analysis. The water temperature is determined 
by using instrumentation that averages multiple inputs that 
measure the normal heat sink temperature. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. Additiohally, to ensure that the 92°F 
normal heat sink temperature is not exceeded, this 
surveillance requires hourly monitoring of the normal heat 
sink when the temperature is greater than 90°F. The once 
per hour monitoring takes into consideration normal heat 
sink temperature variations and the increased monitoring 
frequency needed to ensure design basis assumptions and 
equipment limitations are not exceeded in this condition. 

SR 3,7.2.3 

Verifying the correct alignment for each manual and power 
operated valve in each ESW subsystem flow path provides 
assurance that the proper flow paths will exist for ESW 
operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since 

------------------'tfl~s-e-v-a-l-v-e '!;-We-r-e-v er-ttte ct-t-o-b e--tn---th-e-cu-rre-ct--pus-ittcm-----
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p r i or to locking, sealing, or securing. A valve is also 
allowed to be in the nonaccident position, and yet 
considered in the correct position, provided it can be 
automatically realigned to its accident position within the 
required time. This SR does not require any testing or 
valve manipulation; rather, it involves verification that 
those vilves capable of being mispositioned are in the 
correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves. 

This SR is modified by a Note indicating that isolation of 
the ESW System to components or sys.terns may render those 
components or systems inoperable, but does not affect the 
OPERABILITY of the ESW System. As such, when all ESW pumps, 
valves, and piping are OPERABLE, but a branch connection off 
the main header is isolated, the ESW System is still 
OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.7,2.4 

ESW System and Normal Heat Sink 
B 3.7.2 

This SR verifies that the ESW System pumps will 
automatically start to provide cooling water to the required 
safety related equipment during an accident event. This is 
demonstrated by the use of an actual or simulated initiation 
signal. -

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14. 

2. NEDC-32988-A, Revision 2, Technica1 Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.7.3 Emergency Heat Sink 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The function of the emergency heat sink is to provide heat 
removal capability so that the Unit 2 and 3 reactors can be 
safely shutdown in the event of the unavailability of the 
normal heat sink (Conowingo Pond). The emergency heat sink 
supports the dissipation of sensible and decay heat so that 
the two reactors can be shutdown when the normal heat sink 
is unavailable due to flooding or failure of the Conowingo 
dam. This function is provided via the Emergency Service 
Water (ESW) System and the High Pressure Service Water 
System (HPSW). 

The emergency heat sink consists of an induced draft three 
cell cooling tower with an integral storage reservoir, three 
emergency cooling tower fans, two ESW booster pumps, valves, 
piping, and associated instrumentation. The emergency 
cooling tower, equipment, valves, and piping of the 
emergency heat sink are designed in accordance with seismic 
Class I criteria. Standby power is provided to ensure the 
emergency heat sink is capable of operating during a loss of 
offsite power. 

When the normal heat sink (Conowingo Pond) is lost or when 
flooding occurs, sluice gates in the pump structure housing 
the ESW pumps and HPSW pumps are closed. Water is then 
provided through two gravity fed lines from the emergency 
heat sink reservoir into the pump structure pump bays. The 
ESW and HPSW pumps then pump cooling water to heat 
exchangers required to bring the Unit 2 and 3 reactors to 
safe shutdown conditions. Return water from the HPSW System 
flows directly to two of the three cells of the emergency 
cooling tower. Return water from the ESW System flows 
through one of the two ESW booster pumps and is pumped into 
one of the emergency cooling tower cells used by the HPSW 
System. This configuration allows for closed cycle 
operation of the ESW and HPSW Systems. 

Sufficient capacity (3.55 million gallons of water) is 
available, when the minimum water level is 17 feet above the 
bottom of the emergency heat sink reservoir, to support 
simultaneous shutdown of Units 2 and 3 for 7 days without 
makeup water. After 7 days, makeup water will be provided 
from the Susquehanna River or from- tank trucks. 

(continued) 
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Emergency Heat Sink 
B 3.7.3 

The emergency heat sink is required to support removal of 
heat from the Unit 2 and 3 reactors, primary containments, 
and other safety related equipment by providing a seismic 
Class I heat sink for the ESW and HPSW systems for shutdown 
of the reactors when the normal non-safety grade heat sink 
Ctonowingo Pond) is unavailable. Sufficient water inventory 
is available to supply all the ESW and HPSW System cooling 
requirements of both units during shutdown with· a concurrent 
loss of offsite power for a 7 day period with no additional 
makeup water available. The ability of the emergency heat 
Sink to support the shutdown of both Units 2 and 3 in the 
event of the loss of the normal heat sink is presented in 
the UFSAR (Ref. 1). 

The Emergency Heat Sink satisfies Criterion 3 of the NRG 
Policy Statement. 

In the event the normal heat sink is unavailable and offsite 
power is lost, the emergency heat sink is required to 
provide the minimum heat removal capability for the ESW and 
HPSW Systems to safely shutdown both units. To ensure this 
requirement is met, the emergency heat sink must be 
OPERABLE. 

The emerg~ncy heat sink is considered OPERABLE for Unit 3 
when it has an OPERABLE flow path from the ESW System with 
one OPERABLE ESW booster pump, an OPERABLE flow path from 
the Unit 3 HPSW System, two ~f the three cooling tower cells 
and two of the three associated fans OPERABLE, one OPERABLE 
gravity feed line from the emergency heat sink reservoir 
into the pump structure bays with the capability to connect 
the Unit 2 and 3 pum~ structure bays, or one OPERABLE 
gravity feed line from the emergency heat sink to the Unit 3 
pump structure bay with the Unit 2 and 3 pump structure bays 
not connected, and the capability exists to manually isolate 
the ESW and HPSW pump structure bays from the Conowingo 
Pond. Valves in the required flow paths are considered 
OPERABLE if they can be manually aligned to their correct 
position. The OPERABILITY of the emergency heat sink also 
requires a minimum water level in the emergency heat sink 
reservoir of 17 feet. 
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Emergency heat sink water temperature is not addressed in 
this LCO since the maximum water temperature of the 
emergency cooling tower reservoir has been demonstrated, 
based on historical data, to be bounded by the normal heat 
sink requirements (LCP 3.7.2, "Emergency Service Water (ESW) 
System and Normal Heat Sink") . 

In MODES 1, 2, and 3, the emergency heat sink is required to 
be OPERABLE to provide a seismic Class I source of cooling 
water to the ESW and HPSW Systems when the normal heat sink 
is unavailable. Therefore, the emergency heat sink is 
required to be OPERABLE in these MODES. 

In MODES 4 and 5, the OPERABILITY requirements of the 
emergency heat sink are determined by the systems it 
supports in the event the normal heat sink is unavailable. 

Li 

With one required emergency cooling tower fan inoperable, 
action must be taken to restore the required emergency 
cooling tower fan to OPERABLE status within 14 days. The 14 

---------------+1-a-;y-C---0mf:Jl-e-t-4--B R----++{lle----4-5-b a.s a4-----G-A-t h e-r-ema+-r:1-i-+l g----J:i e-a-t-r-emG v..a~l---
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requiring the inoperable emergency cooing tower fan to 
function, and the capability of the remaining emergency 
cooling tower fan. 

Ll 

With the emergency heat sink inoperable for reasons other 
than Condition A, the emergency heat sink must be restored 
to OPERABLE status within 7 days. With the unit in this 
condition, the normal heat sink (Conowingo Pond) is adequate 
to perform the heat removal function; however, the overall 
reliability is reduced. The 7 day Completion Time is based 
on the remaining heat removal capability and the low 
probability of an event occurring requiring the emergency 
heat sink to be OPERABLE during this time period. 

B 3.7-13 Revision No. 1 



e BASES 

() , 

' 

0 

ACTIONS 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 3 

C,l and C,2 

Emergency Heat Sink 
B 3.7.3 

If the emergency heat sink cannot be restored to OPERABLE 
status wfthin the associated Completion Time, the unit must 
be placed in a MODE in which the LCO does not apply. To 
achieve this status, the unit must be placed in at least 
MODE 3 within 12 hours and in MODE 4 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

SR 3,7,3,1 

This SR ensures adequate long term (7 days) cooling can be 
maintained in the event of flooding or loss of the Conowingo 
Pond. With the emergency heat sink water source ·below the 
mini mum level, the emergency heat sink must be declared 
inoperable. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3,7,3,2 

Operating each required em~rgency cooling tower fan for 
~ 15 minutes ens~res that all required fans are OPERABLE and 
that all as~ociated controls are functioning properly. It 
also ensures that fan or motor failure, or excessive 
vibration, can be detected for corrective action. The 
Surveillance Frequency is controlled und~r the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.24. 
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B 3.7.4 

B 3.7 PLANT SYSTEMS 

B 3.7.4 Main Control Room Emergency Ventilation (MCREV) System 

BASES 

BACKGROUND The MCREV System provides a protected environment from which 
occupants can control the unit following an uncontrolled 
release of radioactivity, hazardous chemicals, or smoke. 

The MCREV System consists of two independent and redundant 
high efficiency air filtration subsystems and two 100% 
capacity emergency ventilation supply fans Which supply and 
provide emergen(:y treatment of outside supply air and a CRE 
boundary that limits the inleakage of unfiltered air. Each 
filtration subsystem consists of a high efficiency 
particulate air (HEPA) filter, an activated charcoal 
adsorber section, a second HEPA filter, and the associated 
ductwork, valves or dampers, doors, barriers and 
instrumentation. Either emergency ventilation supply fan 
can operate in conjunction w1th either filtration subsystem. 
HEPA filters remove particulate matter, which may be 
radioactive. The charcoal adsorbers provide a holdup period 
for gaseous iodine, allowing time for decay. A dry gas 
purge is provided to each MCREV subsystem during idle 

----------p1=r-i-m:!-s-t1r7rre~verrt-nm1Sture accumulaE1 on 1 n therTITers. 
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The CRE is the area within the confines of the CRE_ boundary 
that contains the spaces that control room occupants inhabit 
to control the unit during normal and accident conditions. 
This area encompasses the control room, and may encompass 
other non-critical areas to which other frequent personnel 
access or continuous occupancy is not necessary in the event 
of an accident. The CRE is protected during normal 
operation, natural events, and accidents conditions. The 
CRE boundary is the combination of walls, floor. roof, 
ducting, dampers, doors, penetrations and equipment that 
physically form the CRE. The OPERABILITY of the CRE 
boundary must be maintained to ensure that the in leakage of 
unfiltered air into the CRE will not exceed-the inleakage 
assumed in the licensing bases analyses of design basis 
accident (DBA) consequen~es and chemical hazards to CRE 
occupants. Since the equipment required and the allowable 
inleakage is different for radiological and chemical events, 
the CRE boundary distinguishes between the boundaries 
required for each event. The CRE and its boundaries are 
defined in the Control Room Envelop Habitability Program. 
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B 3.7.4 

The MCREV System is a standby system that is common to both 
Unit 2 and Unit 3. The two MCREV subsystems must be 
OPERABLE if conditions requiring MCREV System OPERABILITY 
exist in either Unit 2 or Unit 3. Upon receipt of the 
initiation signal(s) (indicative of conditions that could 
result in radiation exposure to CRE occupants), the MCREV 
System automatically starts and pressurizes the CRE to 
minimize infiltration of contaminated air into the CRE. A 
system of dampers isolates the CRE along the radiological 
boundary, and outside air, taken in at the normal 
ventilation intake, is passed through one of the charcoal 
adsorber filter subsystems for removal of airborne 
radioactive particles. During normal control room 
ventilation sjstem restoration followfng operation of the 
MCREV system, the automatic initiation function of MCREV 
will briefly be satisfied by operator actions and 
controlled procedural steps. 

If all normal ventilation and air conditioning were lost, the 
control room operator would initiate an emergency shutdown of 
non-essential equipment and lighting to reduce the heat 
generation to a minimum. Heat removal would be accomplished 
by conduction through the floors, ceilings, and walls to 
adjacent rooms and to the environment. Additionally, the 

-------------~~RE.lLS_y_s_t._em_j_s____ct_e_sigtJ..e..d.......Q_J]]aint ain_a_____b abJ.t ab l e e n_\Lir.o nmen:<r---------
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i n the CRE for a 30 day continuous occupancy after a DBA 
without exceeding 5 rem total effective dose equivalent 
(TEDE). A single MCREV subsystem will pressurize the CRE 
relative to the external areas adjacent to the CRE 
radiological boundary to minimize infiltration of air from 
all surrounding areas adjacent to the CRE radiological 
boundary. MCREV System operation in maintaining CRE 
habitability is discussed in the UFSAR, Chapters 7, 10, 
and 12, (Refs. 1, 2, and 3, respectively). 

The abflity of the MCREV System to maintain the habitability 
of the CRE is an explicit assumption for the safety analyses 
presented in the UFSAR, Chapters 10 and 12 (Refs. 2 and 3, 
respectively). The MCREV System is assumed to operate 
following a DBA, as discussed in the UFSAR, Section 14.9 
(Ref. 4). The radiological doses to the CRE occupants as a 
result of the various DBAs are summarized in Reference 4. 
No single active or- passive electrical failure will cause 
the loss of outside or recirculated air from the CRE. 

C 
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MCREV System 
B 3.7.4 

The MCREV System provides protection from smoke or hazardous 
chemicals to the CRE occupants. A periodic affsite chemical 
survey, and procedures for controlling onsite chemicals, are 
essential elements of CR[ protection against h~zardous 
chemicals. The system design fs based on low probability of 
offsite source.s of toxic gas, based on a chemical s.urvey of 
the surrounding areas. Those offsite sources of toxic gas 
with a greater than low probability are evaluated in 
accordance with Regulatory Guide 1.78 (Ref. 10) or Regulatory 
Guide 1.95 (Ref. 11) and determined to be acceptable for 
continued habitability. The offsite chemical survey is 
conducted periodically to determine any change of condition 
that may need to be addressed. The onsite chemicals are 
controlled procedurally such that they do not affect CRE 
habitability adversely. 

Although the MCREV system does not have a toxic gas mode, 
evaluations have been performed to assess the impact of toxic 
gas on control room habitability. The evaluations have 
concluded that based on either the low probability of 
hazardous chemical events occurring or operator action to don 
Self Contained Breathing Apparatuses (SCBAs) and secure the 
control room ventilation, additional protection from offsite 
hazardous chemicals is not required. Only new chemicals or 

--------~~------'-------\..--1+-Uf+_, g es-=i..J+-4-U a+J..t.U..:i--S-S-----O-f-G--1:18-ffi--~-f----1..e d-----a-5---fl a-r-t--e-f--t--h e----.---
c hem i cal survey will be analyzed further for control room 
habitability purposes. 

LCO 

0 ' 
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The MCREV System satisfies Criterion 3 of the NRC Policy 
Statement. 

Two redundant subsystems of the MCREV System are required to 
be O P ERA B LE to ens u r e that at l ea s t on e i s a v a i l a bl e , i f a 
single active failure disables the other subsystem. Total 
MCREV System failure, such as from a lass of both ventilation 
subsystems or from an inoperable CRE boundary, could result 
in exceeding a dose of 5 rem total effective dose equivalent 
(TEDE) to the CRE occupants in the event of a OBA or for 
to xi c g a s events , res ult i n i n ca pa c it at i on of t h e C RE 
inhabitants. 

Each MCREV subsystem is considered OPERABLE when the individual 
components necessary to limit CRE occupant radiation exposure 
are OPERABLE. A subsystem is considered OPERABLE when: 

.a. One fan is OPERABLE; 
(continued) 
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b. 

MCREV System 
B 3.7.4 

HEPA filter and charcoal adsorbers are not excessively 
restricting flow and are capable of performing their 
filtration functions; and 

c. Ductwork, valves, and dampers are OPERABLE, and air 
flow can be maintained. 

A subsystem may be considered operable using either the A or 
B fan combined with either the A or B Filter bank. 

In order for the MCREV subsystem to be considered OPERABLE, 
the CRE radiological boundary must be maintained such that 
the CRE occupant dose from the large radioactive release 
does not exceed the calculated dose in the licensing basis 
consequence analyses for DBAs. 

In order for the MCREV subsystem to be considered OPERABLE, 
the CRE boundaries must be maintained OPERABLE, including the 
integrity of the walls, floors, ceilings, and ductwork. 
Temporary seals may be used to maintain the boundary. For 
hazardous chemical events, the CRE chemical boundary is 
OPERABLE when the CRE occupants can be protected from 
hazardous chemicals. The in leakage limit for hazardous 
chemicals is defined and established in the hazardous 
chemical analyses (Ref. 12 and 13). If measured inleakage is 
greater than the limit established in the analyses, or if a 
new hazardous chemical (not meeting the screening criteria of 
Reference 10 or Reference 11) or increased quantity of an 
existing chemical is determined to exist, then the CRE 
chemical boundary is considered inoperable, un1ess continued 
habitability is evaluated as being acceptable (Ref. 10, 11). 

For smoke events, the CRE boundary is OPERABLE when the CRE 
occupants can be protected from smoke events external or 
internal to the plant. For smoke events, no regulatory limit 
exists for the amount of smoke allowed in the CRE. However, 
if smoke enters the CRE such that mitigating actions are 
required, then the CRE boundary is considered inoperable. 

The LCD is modified by a Note allowing the CRE boundary to 
be opened intermittently under administrative controls. 
This Note only applies to openings in the CRE boundary that 
can be rapidly restored to the design condition, such as 
doors, hatches, floor plugs, and access panels. For entry 
and exit through doors, the administrative control of the 
opening is performed by the person(s) entering or exiting 
the area. For other openings, these controls should be 
proceduralized and consist of stationing a dedicated 
individual at the opening who is in continuous communication 
with the operators in the CRE. This individual will have a 
method to rapidly close the opening and to restore the CRE 
boundary to a condition equi~alent to the design condition 
when a need for CRE isolation is indicated. 

(continued) 
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In MODES 1, 2, and 3, the MCREV System must be OPERABLE to 
ensure that the CRE will remain habitable during and 
following a DBA, since the DBA could lead to a fission 
product release. 

In MODES 4 and 5, the probability and consequences of a OBA 
are reduced because of the pressure and temperature 
limitations in these MODES. Therefore, maintaining the 
MCREV System OPERABLE is not required in MODE 4 or 5, 
except: 

a. During CORE ALTERATIONS; and 

b. During movement of irradiated fuel assemblies in the 
secondary containment. 

Ll 

With one MCREV subsystem inoperable, for reasons other than 
an inoperable CRE boundary, the inoperable MCREV subsystem 
must be restored to OPERABLE status within 7 days. With the 
unit in this condition, the remaining OPERABLE MCREV 
subsystem is adequate to maintafn control room temperature 

---------------Q-ld--t~er-form-----t-he-C-R-E-o-c-cuparrr-protect10n function. 
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However, the overall reliability is reduced because a 
failure in the OPERABLE subsystem could result in loss of 
the MCREV System function. The 7 day Completion Time is 
based on the low probability of a DBA occurring during this 
time period, and that the remaining subsystem can provide 
the required capabilities. 

B,l, B,2 and B.3 

If the unfiltered inleakage of potentially contaminated air 
past a CRE boundary and into the CRE can result in CRE 
occupant radiological dose greater than the calculated dose 
of the licensing basis· analyses of DBA consequences (allowed 
to be up to 5 rem total effective dose equivalent (TEOE)), 
or inadequate protection of CRE occupants from hazardous 
chemicals or smoke that have been licensed to occur, the CRE 
boundary is inoperable. Actions must be taken to restore an 
OPERABLE CRE boundary within 90 days. 
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MCREV System 
B 3.7.4 

During the period that the CRE boundary is cons1dered 
inoperab)e, action must be 1n.itiated to 1mplement mitjgating 
actions to lessen the effect on CRE occupants from the 
potent1al hazards of a rad1olog1cal or chemical event or a 
challenge from smoke (Refs. 6, 7, 10 and 11). Action must be 
taken within 24 hours to verify that in the event of a OBA, 
the mitigating actions will ensure that CRE ociupant 
radiological exposures w1ll not exceed the calculated dose of 
the licensing basis analyses of DBA consequences, and that 
CRE occupants are protected from hazardous chemicals and 
smoke as required. These m1tigating act1ons (i.e .• actions 
that are taken to offset the consequences of the inoperable 
CRE boundary) should be preplanned for implementation upon 
entry into the condition, regardless of whether entry is 
intentional or unintentional. The 24-hour Completion Time is 
reasonable based on the low probability of a D~A occurring 
during this time period, and the initiation of mitigating 
actions. The 90 day Completion Time is reasonable based on 
the determination that the mitigat1ng actions will ensure 
protection of CRE occupants w1th1n analyzed limits while 
limiting the probability that CRE occupants will have to 
implement protective measures that may adversely affect their 

-----------------s-i+-=i---t--y--t-0--eB n--tt{'J-l--t--1'1 e--r-e-a:e-te r---a-n d----ma-i-n-t-a+n---=i-t----+n--a---s--a-f.e----~ 
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shutdown condition in the ~vent of a DBA. In addition, the 
90 day Completion Time is a reasonable time to diagnose, plan 
and repair, and test most problems with the CRE boundary. 

Ll 

In- MODE 1, 2, -or 3, if the inoperable MCREV subsystem or the 
CRE boundary cannot be restored to OPERABLE status within the 
required Completion Time, the unit must be placed in a MODE 
t ha t mi n i mi z es o v e r a l l p l a n t r i s k . To a c h 1 e v e th i s st at us ,. 
the un1-t must be pl aced in at least MODE 3 within 12 hours. 
Rema1ning in the Appl1cability of the LCD is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 5) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required unit conditions 
from full power cond1tions in an orderly manner and without 
challenging unit systems. 
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D,l. 0.2,1 and D.2,2 

MCREV System 
B 3.7.4 

The Required Actions of Condition Dare modified by a Note 
indicating that LCO 3.0.3 does not apply. If moving 
irradiated fuel assembltes while in MODE 1, 2, or 3, the 
fuel movement 1s independent of reactor operations. 
Therefore, inability to suspend movement of irradiated fuel 
assemblies is not sufficient reason to require a reactor 
shutdown. 

During movement of irradiated fuel assemblies in the 
secondary containment, during CORE ALTERATIONS, if the 
inoperable MCREV subsystem cannot be re"stored to OPERABLE 
status with1n the required Completion Time, the OPERABLE 
MCREV subsystem may be placed in operation. This action 
ensures that the remaining subsystem is OPERABLE, that no 
failures that would prevent automatic actuation will occur, 
and that any active failure will be readily detected. 

An alternative to Required Action D.1 is to immediately 
suspend activities that present a potential for releasing 
radioactivity that might require isolation of the CRE. This 
places the unit in a condition that minimizes the accident 
risk. 

~ If applicable, CORE ALTERATIONS and movement of irradiated 
V fuel assemblies in the secondary containment must be 
-------------~ i;i e-AEI ea-------4--mmed--i-a-t--e-}y--;---S-vsp-errsi-011---or these a ct i~v'...i~t~i ---e---s ---s.....,.h---a---c-l~l---

n o t preclude completion of movement of a component to a safe 

0 
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position. 

Ll 

If both MCREV subsystems are inoperable in MODE 1, 2, or 3 
for reasons other than an inoperable CRE boundary (i.e., 
Condition B), the MCREV System may not _be capable of 
performing the intended function. Therefore, the plant must 
be brought to a MODE in which the overall plant risk is 
minimized. To achieve this status, the plant must be brought 
to at least MODE 3 within 12 hours. Remaining in the 
Applicability of the.Leo is acceptable because the plant risk 
in MODE 3 is similar to or lower than the risk in MODE 4 (Ref. 
5) and because t~e time spent in MODE 3 to perform the 
necessary repairs to restore the system to OPERABLE status will 
be short. However, voluntary entry into MODE 4 may be made as 
it is also an acceptable low-risk state. The allowed 
Completion Time is reasonable, based on operating experience, 
to reach the required plant conditions from full power 
conditions in an orderly manner and without challenging plant 
systems. 

8 3.7-19 Revision No. 143 



• 

© " 

" 

BASES 

ACTIONS 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

F.1 and F.2 

MCREV System 
B 3.7.4 

The Required Actions of Condition Fare modified by a Note 
indicating that LCD 3.0.3 does not apply. If moving 
irradiated fuel assemblies while 1 n MODE l, 2, or 3, the 
fuel movement is independent of reactor operations. 
Therefore, inability to suspend movement of irradiated fuel 
assemblies is not sufficient reason to require a reactor 
shutdown. 

During movement of irradiated fuel assemblies in the 
secondary containment, during CORE ALTERATIONS with two 
MCREV subsystems inoperable or with one or more MCREV 
subsystems inoperable due to an inoperable CRE boundary, 
action mu.st be taken immediately to suspend activities that 
present a potential for releasing radioactivity that might 
require isolation of the CRE. This places the unit in a 
condition that minimizes the accident risk. 

If applicable, CORE ALTERATIONS and movement of irradiated 
fuel assemblies in the secondary containment must be 
suspended immediately. Suspension of these activities shall 
not preclude completion of movement of a component to a safe 
pas it ion. 

SR 3.7.4.1 

Thi S SR Ver if i e S that a S ub_5.JLSiem-i-n-a--st-a-n El by-m Ode-st-a rt 
-------------coTinfcd~e~m~annad~aain1tdrcontinues to operate for~ 15 minutes. 

0 
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Standby systems should be.checked periodically to ensure 
that they start and function properly. As the environmental 
and normal operating conditions of this system are not 
severe, testing each subsystem periodically provides an 
adequate check on this system. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.7.4.2 

This SR verifies that the required MCREV testing is 
performed in accordance with the Ventilation Filter Testing 
Program (VFTP). The VFTP includes testing HEPA filter 
performance, charcoal adsorber efficiency, minimum system 
flow rate, and the physical properties of the activated 
charcoal (general use and following specific operations). 
Specific test frequencies and additional tnformation are 
discussed in detail in the VFTP. 
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SR 3.7,4,3 

MCREV System 
B 3.7.4 

Ttifs SR verifies that on an actual or simulated initiation 
signal, each MGREV subsystem starts and operates. The LOGIC 
SYSTEM FUNCTIONAL TEST in SR 3.3.7.1.4 overlaps this SR to 
provide complete testing of the safety function. The 
Surveillance Frequency 1s controlled under the Surveillance 
Frequency Control Program. 

SR 3.7,4,4 

This SR verifies the OPERABILITY of the CRE boundary by 
testing for unfiltered air inleakage past the CRE boundary 
and into the CRE. The details of the testing are specified 
in the Control Room Envelope Habitability Program. 

The CRE 1s considered habitable when the radiological dose 
to C RE o cc up a n t s ca l cul at e d 1 n t h.e 11 c en s i n g b a s i s a n a l y s es 
of OBA consequences is no more than 5 rem whole body dose or 
its equivalent to any part of the body and the CRE occupants 
are protected from hazardous chemicals and smoke that have 
been licensed to occur. This SR verifies that the 
unfiltered air 1nleakage into the CRE throt1gh the 

----------~~-~r-a-d-to-lo gi-c-a-1-arl ct-ch-emtc rr-b-oum::ta--rrn----;--s-rro7-~.-...,,.------...,.---=i.-------------t--
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f low rates assumed in the licensing basis analyses of OBA 
consequences and control room habitability evaluations for 
hazardous chemicals. When unfiltered air inleakage is 
greater than the assumed flow rate, Condition B must be 
entered. Required Action B.3 allows time to restore the CRE 
boundary to OPERABLE status provided mitigating actions can 
ensure-that the CRE remains within the licensing basis 
habitability limits for the occupants following an accident. 
Mitigating actions are discussed in Regulatory Guide 1.196, 
Section C.2.7.~, (Ref~ ~l which endorses, with exceptions, 
NEI 99-03, Section 8.4 and Appendix F (Ref. 7). These 
mitigating actions may also be used as mitigating actions as 
required by Required Action B.2. Temporary analytical 
methods may also be used as compensatory measures to restore 
0l'>ERABILITY (Ref. 9). Options for restoring the CRE 
bounda,ry to OPE,RABLE status 1 ncl ude changing the l i cens1 ng 
basis OBA consequence or chemical habitab111ty analyses, 
repairing the CRE boundary, or a combination of these 
actions. Depending upon the nature of the problem and the 
corrective action, a full scope inleakage test may not be 
necessary to establish that the CRE boundary has been 
restored to OPERABLE status. 

(continued) 
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B ':r.7 PLANT SYSTEMS 

B 3.7.5 Main Condenser 0ffgas 

BASES 

BACKGROUND During unit operation, steam from the low pressure turbine 
is exhausted directly into the condenser. Air and 
noncondens i bl e gases are co 11 ected in the condenser, then 
exhausted through the steam jet air ejectors (SJAEs) to the 
Main Condenser 0ffgas System. The offgas from the main 
condenser normally includes radioactive gases. 

The Main Condenser 0ffgas System has been incorporated into 
the unit design to reduce the gaseous radwaste emission. 
This system uses a catalytic recombiner to recombine 
radiolytically dissociated hydrogen and oxygen. The gaseous 
mixture is cooled and water vapor removed by the offgas 
recombiner condenser; the remaining water and condensibles 
are stripped out by the cooler condenser and moisture 
separator. The remaining gaseous mixture (i ~e., the offgas 
recombiner effluent) is then processed by a charcoal 
adsorber bed prior to release. 

APPLICABLE The main condenser offgas gross gamma activity rate is an 
-~---------.AFETY ANALYSES int~-a-1---GonGi--t-H>n-o-f---the-Ma--i-n-Condenser-Of.fgas-System-----

failure event, discussed in the UFSAR, Section 9.4:5 

LCO 

[) 
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(Ref. 1). The analysis assumes a gross failure in the Main 
Condenser 0ffgas System that results in the rupture of the 
Main Condenser 0ffgas System pressure boundary. The gross 
garmia activity rate is controlled to ensure that, during the 
event, the calculated offsite doses will be well within the 
limits of 10 CFR 100 (Ref. 2) or the NRC staff approved 
licensing basis. · 

lhe main condenser offgas limits satisfy Cr.Herion 2 of the 
NRC Policy Statement. 

To ensure compliance with the assumptions of the Main 
Condenser Off gas System failure event (Ref. 1) , the f i s s i or:i 
product release rate should be consistent with a noble gas 
release to the reactor coolant of 100 µCi/MWt-second after 
decay of 30 minutes. The LCD is established consistent 

(continued) 
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Main Condenser Offgas 
B 3.7.5 

with this requirement (3293 MWt x 100 µCi/MWt-second = 
320,000, µCi/second) and is based on the original licensed 
rated thermal power. 

The LCD is applicable when steam is being exhausted to the 
main condenser and the resulting noncondensibles are being 
processed via the Main Condenser Offgas System. This occurs 
during MODE 1, and during MODES 2 and 3 with any main steam 
line not isolated and the SJAE in operation. In MODES 4 
and 5, steam is not being exhausted to the main condenser 
and the requirements are not applicable. 

Ll 

If the offgas radioactivity rate limit is exceeded, 72 hours 
is allowed to restore the gross gamma activity rate to 
within the limit. The 72 hour Completion Time is 
reasonable, based on engineering judgment, the time required 
to complete the Required Action, the large margins 
associated with permissible dose and exposure limits, and 
the low probability of a Main Condenser Offgas System 
rupture. 

B,l. B,2, and B.3 

If the gross gamma activity rate is not restored to within 
the limits in the associated Completion Time, all main steam 
lines or the SJAE must be isolated. This isolates the Main 
Condenser Offgas System from the source of the radioactive 
steam. The main steam lines are considered isolated if at 
least one main steam isolation valve in each main steam line 
is closed, and at least one main steam line drain valve in 
each drain line inboard of the main steam isolation valves 
i s c l o s e d . Th e 12 ho u r Comp l et i on Ti me i s re a s on a b l e , b a s e d 
on operating experience, to perform the actions from full 
power conditions in an orderly manner and without 
challenging unit systems. 

An alternative to Required Actions B.1 and B.2 is to place 
the unit in a MODE in which the overal1 plant risk is 
minimized. To achieve this status, the unit must be placed 
in at least M00E 3 within 12 hours. Remaining in the 
Applicability of the LCO is acceptable because the pl ant 
risk in MODE 3 is similar to or lower than the risk in 
MODE 4 (Ref. 3) and because the time spent in MODE 3 to 
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B,1, B,2, and B,3 (continued) 

Main Condenser Offgas 
B 3.7.5 

perform the necessary repairs to restore the system to 
OPERABLE status will be short. However, voluntary entry 
into MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable. based on 
operating experience, to reach the required unit conditions 
from full power conditions in an orderly manner and without 
challenging unit systems. 

SR 3,7,5.1 

This SR requires an isotopic analysis of an offgas sample to 
ensure that the required limits are satisfied. The noble 
gases to be sampled are Xe-133, Xe-135, Xe-138, Kr-85m, 
Kr-87, and Kr-88. If the measured rate of radioactivity 
increases significantly (by~ 50% after correcting for 
expected increases due to changes in THERMAL POWER), an 
isotopic analysis is also performed within 4 hours after the 
increase is noted, to ensure that the increase is not 
indicative of a sustained increase in the radioactivity 
rate. The Surveillance Frequency is controlled under the 
Survei1lance Frequency Control Program. 

This SR is modified by a Note indicating that the SR is not 
required to be performed until 31 days after any m~in steam 
line is not isolated and the SJAE is in operation. Only in 
this condition can radioactive ftssion gases be in the Main 
Condenser Offgas System at significant rates. 

1. UFSAR, Section 9.4.5. 

2. 10 CFR 100. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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B 3.7.6 Main Turbine Bypass System 

BASES 

BACKGROUND The Main Turbine Bypass System is designed to control steam 
pressure when reactor steam generation exceeds turbine 
requirements during unit startup, sudden load reduction, and 
cooldown. It allows excess steam flow from the reactor to 
the condenser without going through the turbine. The bypass 
capacity of the system is 21.96% of the Nuclear Steam Supply 
System rated ste~m flow. Sudden load reductions within the 
capacity of the steam bypass can be accommodated without 
safety relief valves opening or a reactor scram: The ~,in 
Turbine Bypass System consists of nine modulating type 
hydraulically actuated bypass valves mounted on a valve 
manifold. The manifold is connected with two steam lines to 
the four main steam lines upstream of the turbine stop 
valves. The bypass valves are controlled by the bypass 
co~trol function of the Pressure Regulator and Turbine 
Generator Control System, as discussed in the UFSAR, Section 
7.11.3 (Ref. 1). The bypass valves are normally closed. 
However, if the total steam fl ow signal exceeds the turbine 
control valve flow signal of the Pressure Regulator and 
Turbine Generator Control Syste..m..,--tl19-----t>.y~a-s-s--€{)r!ffA-+--------
function will output a bypass flow signal to the bypass 
valves. The bypass valves will then open sequentially to 
bypass the excess flow through connecting piping and a 
pressure reducing orifice to the condenser. 

APPLICABLE The Main Turbine Bypass System is expected to function 
SAFETY ANALYSES during the electrical load rejection transient, the turbine 

trip transient, and the feedwater controller failure maximum 
demand transient, as described in the UFSAR, 

PBAPS UN.IT 3 

Section 14.5,1.1 (Ref. 2), Section 14.5.1.2.1 (Ref. 3), and 
Section 14.5.2.2 (Ref. 4). However, the feedwater 
controller maximum demand transient is the limiting 
licensing basis transient which defines the MCPR operating 
limit if the Main Turbine Bypass System is inoperable. 
Opening the bypass valves during the pressurization events 
mitigates the increase in reactor vessel pressure, which 
affects the MCPR during the event. 

The Main Turbine Bypass System satisfies Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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Main Turbine Bypass System 
B 3.7.6 

The Main Turbine Bypass System is required to be OPERABLE to 
limit peak pressure in the main steam ltnes and maintain 
reactor pressure within acceptable limits during events that 
cause rap1d pressurizatiOnr so that the Safety Limit MCPR is 
not exceeded. W1th the Main Turbine Bypass System 
inoperable, modifications to the APLHGR operating limits 
(LCO -3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR)"), the MCPR operating limits (LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)"), and the LHGR operating limits 
(LCD 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)") may be 
applied to allow this LCD to be met. The operating limits 
for the inoperable Main Turbine Bypass System are specified 
in the COLR. An OPERABLE Main Turbine Bypass System 
requires the minimum number of bypas.s valves, specified in 
the COLR, to open in response to increasing main steam line 
pressure. This response is within the assumptions of the 
applicable analyses (Refs. 2, 3, and 4). 

The Main Turbine Bypass System is required to be OPERABLE at 
~ 22.6% RTP to ensure that the fuel c~adding integrity Safety 
Limit and the cladding 1% plastic strain limit are not 
violated during the applicable safety analyses transients. 
As discussed in the Bases for LCO 3.2.3, "LINEAR HEAT 
GENERATION RATE ( LHGR) '" and LCO 3 2 2' suffi.ci.e-At-ma-p.g-i--R--t-0---
these limits exists at< 22.6% RTP. Therefore, these 
requirements are only necessary when operating at or above 
this power level. 

A...l. 

If the Main Turbine Bypass System is inoperable (one or more 
required bypass valves as specified in the COLR inoperable), 
or the required thermal operating limits for an inoperable 
Main Turbine Bypass System, as specified in the COLR, are 
not applied, the assumptions of the design basis transient 
analyses m·ay not be met. Under such circumstances, prompt 
action should be taken to restore the Main Turbine Bypass 
System to OPERABLE status or adjust the thermal operating 
lfmits accordingly. The 2 hour Completion Time is 
reasonable, based on the time to complete the Required 
Action and the low probability of an event occurring during 
this period requiring the Main Turbine Bypass System. 
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If the Main Turbine Bypass System cannot be restored to 
OPERABLE status or the required thermal operating limits for 
an inoperable Main Turbine Bypass System are not applied, 
THERMAL POWER must be reduced to< 22.6% RTP. As discussed 
in the Applicability section, operation at< 22.6% RTP 
results in sufficient margin to the required limits. and the 
Main Turbine Bypass System is not required to protect fuel 
integrity during the applicable safety analyses transients. 
The 4 hour Completion Time is reasonable, based on operating 
experience, to reach the required unit condftions from full 
power conditions in an orderly manner without challenging 
unit systems. 

SR 3,7.6.1 

Cycling each main turbine bypass valve through one complete 
cycle of full travel demonstrates that the valves are 
mechanically OPERABLE and will function when required. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

The Main Turbine Bypass System is required to actuate 
automatically to perform its design function. This SR 
demonstrates that, with the required system in1tiation 
signals, the valves will actuate to their required position. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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SR 3.7.6.3 

Main Turbine Bypass System 
B 3.7.6 

This SR ensures that the TURBINE BYPASS SYSTEM RESPONSE TIME 
is in compliance with the assumptions of the appropriate 
safety analyses. The response time limits are specified in 
COLR. The Surveillance Frequency is controlled under the 
Su.rveil lance Frequency Control Prcrgram. 

1. UFSAR, Section 7.11.3. 

2. UFSAR, Section 14.5.1.1. 

3. UFSAR, Section 14.5.1.2.1. 

4. UFSAR, Section 14.5.2.2. 

5. Deleted 

6. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision O. 
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B 3.7.7 Spent Fuel Storage Pool Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LC0 
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The minimum water level in the spent fuel storage pool meets 
the assumptions of iodine decontamination factors following 
a fuel handling accident. 

A general description of the spent fuel storage pool design 
is found in the UFSAR, Section 10.3 (Ref. 1). The 
assumptions of the fuel handling accident are found in the 
UFSAR, Section 14.6.4 (Ref. 2). 

The water level above the irradiated fuel assemblies is an 
implicit assumption of the fuel handling accident. A fuel 
handling accident is evaluated to ensure that the 
radiological consequences are well below the guidel11les set 
forth in 10 CFR 50.67 (Ref. 3) as modified in Regu1atory 
Guide 1.183, Table 6. A fuel handling accident could 
release a fraction of the fission product inventory by 
breaching the foal rod cladding as discussed in Reference 2. 

The fue1 handling accident is evaluated for the dropping of 
an irradiated: fuel assembly onto the reactor core. The 
consequences of a fuel handling accident over the spent fuel 
storage pool are less severe than those of the fuel handling 
accident over the reactor core. The water level in the 
spent fuel storage pool provides for absorption of water 
soluble fission product gases before being released to the 
secondary containment atmosphere. Noble gases are not 
retained in the water,and particulates are retained (RG 
1.185, Appendix B, Item 3). 

The spent fuel storage pool water level satisfies Criteria 2 
and 3 of the NRC Policy Statement. 

The specified water level (232 ft 3 inches plant elevation, 
which is equivalent to 22 ft over the top of irradiated fuel 
~ssemblies seated in the spent fuel storage pool racks) 
preserves the assumptions of the fuel handling accident 
analysis (Ref. 2). As such, it is the minimum required for 
fuel movement within the spent fuel storage pool. 

(continued) 
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Spent Fuel Storage Pool Water Level 
B 3.7.7 

This LCO applies during movement of fuel assemblies in the 
spent fuel storage pool since the potential for a release of 
fission products exists. 

Ll 

Required Action A.1 is modified by a Note indicating that 
LCO 3.0.3 does not apply. If moving fuel assemblies while 
in MODE 1, 2, or 3, the fuel movement is independent of 
reactor operations. Thereforei inability to suspend 
movement of fuel assemblies is not a sufficient reason to 
require a reactor shutdown. 

When the initial conditions for an accident cannot be met, 
action must be taken to preclude the accident from 
occurring. If the spent fuel storage pool level is less 
than required, the movement of fuel assemblies in the spent 
fuel storage pool is suspended immediately. Suspension of 
this activity shall not preclude completion of movement 9f a 
fuel assembly to a safe position. This effectively 
precludes a spent fuel handling accident from occurring. 

SR 3.7.7.1 

This SR Vt:rifies that sufficient water is available in the 
event of a fuel handling accident. The water level in the 
spent fuel storage pool must be checked periodically. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 10.3-. 

2. UFSAR, Section 14.6.4. 

3. 10 CFR 50.67. 
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B 3.8.1 AC Sources-Operating 

BASES 

BACKGROUND 

0 
PBAPS UNIT 3 

The unit AC sources for the Class lE AC Electrical Power 
Distribution System consist of the offsite power sources, 
and the onsite standby power sources (diesel 
gen e r a t o r s ( D Gs ) ) . As r e q u i re ct by U FSA R S e ct i on s 1. 5 a nd 
8.4.2 (Ref. 1), the design of the AC electrical power system 
provides independence and redundancy to ensure an available 
source of power to the Engineered Safety Feature (ESF) 
systems. 

The Class lE AC distribution system is divided into 
redundant load groups, so loss of any one group does not 
prevent the minimum safety functions from being performed. 
Each load group has connections to two qualified circuits 
that connect the unit to multiple of.fsite power supplies and 
a single DG. 

The two qualified circuits between the off site transmission 
network and the onsite Class lE AC Electrical Power 
Distribution System are supported by multiple, independent 
offsite power sources. One of th..e..s_e______q_u_aJifie.ci..J:i rrnits _c_a ,_____ __ _ 

be connected to either of two offsite sources: the 
preferred· offsite source is the 230 kV Nottingham-Cooper 
line which supplies the plant through the 230/13.8 kV 
startup and emergency auxiliary transformer no. 2; the 
alternate offsite source is the auto-transformer 
(500/230 kV) 9t North Substation which feeds a 230/13.8 kV 
regulating transformer (startup and emergency auxiliary 
transformer no. 3), the 3SU regulating transformer 
switchgear, and the 2SUA switchgear. The aligned source is 
further stepped down via the 2SU startup transformer 
switchgear through the 13.2/4.16 kV emergency auxiliary 
transformer no. 2. The other qualified circuit can be 
connected to either of two offsite sources: the preferred 
offsite source is the 230 kV Peach Bottom-Newlinville line 
which supplies a 230/13.8 kV transformer (startup 
transformer no. 343); the alternate offsite source is the 
auto-transformer (500/230 kV) at North Substation which 
feeds a 230/13.8 kV regulating transformer (startup and 
emergency auxiliary transformer no. 3) and the 3SU 
regulating transformer switchgear. The aligned ~ource is 
further stepped down via the 343SU transformer switchgear 

d 
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AC Sources-Operating 
B 3.8.1 

through the 13.2/4.16 kV emergency auxiliary trans.former 
no. 3. In addition, the alternate source can only be used 
to meet the requirements of one offsite circuit. A detailed 
description of the offsite pow.er network and circuits to th.e 
onsite Class lE ESF buses is found in the UFSAR, 
Sections 8.3 and 8.4 (Ref. 2). 

A qualified offsite circuit consists of all breakers, 
transformers, switches, interrupting devices, cabling, and 
controls required to transmit power from the offsite 
transmission network to the onsite Class lE emergency bus or 
buses. The determination of the operability of a qualified 
source of offsite power is dependent upon grid and plant 
factors that, when taken together, describe the design basis 
calculation requirements for voltage regulation. The 
combination of these factors ensures that the offsite 
source(s), which provide power to the plant emergency buses, 
will be fully capable of supporting the equipment required to 
achieve and maintain safe shutdown during postulated accidents 
and transients. 

The plant factors consist of the status of the Startup 
Transformers' (2SU, 343SU, 3SU) load tap changers {LTC's), the 
status of the Safeguard Transformers (2EA and 3EA) and the 
alignment of the emergency buses on the Safeguard Buses (OOA019 
and OOA020). For an offsite source to be considered operable, 
its respectiv~ LTC's must be in service and in automatic. 

The grid factors consist of actual grid voltage levels (real 
time) and the post trip contingency voltage drop percentage 
value. 

The minimum offsite source voltage levels are established by 
the voltage regulation calculation. The transmission system 
operator (TSO) will notify Peach Bottom when an agreed upon 
limit is approached. 

The post trip contingency percentage voltage drop is a 
ca1culated value determined by the TSO that would occur as a 
result of the tripping of one Peach Bottom generator. The TSO 
will notify Peach Bottom when an agreed upon limit is exceeded. 
The voltage regulation calculation establishes the acceptable 
percentage voltage drop ba.sed upon pl ant configuration. 
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Due to the 3SU source being derived from the tertiary of the 
#l Auto Transformer, its operability is influenced by both the 
500 kV and 230 kV systems. The 2SU and 343SU sources 
operability is influenced only by the 230 kV system. 

Peach Bottom unit post trip contingency voltage drop percentage 
calculations are performed by the PJM Energy Management System 
(EMS). The PJM EMS consists of a primary and backup system. 
Peach Bottom will be notified if the real time contingency 
analysis capability of PJM is lost. Upon receipt of this 
notification, Peach Bottom is to request PJM to provide an 
assessment of the current condition of the grid based on the 
tools that PJM has available. The determination of the 
operability of the offsite sources would consider the 
assessment provided by PJM and whether the current condition of 
the grid is bounded by the grid studies previously performed 
for Peach Bottom. 

Variations to any of these factors is permissible, usually at 
the sacrifice of another factor, based on plant conditions. 
Specifics regarding these variations are controlled by plant 
procedures or by condition specific design calculations. 

A description of the Unit 2 offsite power sources is 
--------------P~d-e.d------:l--n-t-h ~ a-s e-s-f-G-F--ld R-4--t------Z------1:Gfl--3 • 8 . 1 , "AH e u re-es 

Operating." The description is identical with the exception 
that the two offsite circuits provide power to the Unit 2 

0 
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4 kV emergency buses (i.e., each Unit 3 offsite circuit is 
common to its respective Unit 2 offsite circuit except for 
the 4 kV emergency bus feeder breakers). 
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~--~----~---------------~-~-------~-
BACKGROUND 

(continued) 
The onsite standby power source for t~e four 4 kV emergency 
buses in each unit consists of four DGs. The four DGs 
provide onsite standby power for both Unit 2 and· Unit 3. 
Each DG provides standby power to two 4 kV emergency buses
one associated with Unit 2 and one associated with Unit 3. 
A DG starts automatically on a loss of coo'~ t accident 
(LOCA) signal (i.e., low reactor water lE .1 signal or high 
drywell pressure signal) from either Unit 2 or Unit 3 or on 
an emergency bus degraded voltage or undervoltage signal. 
After the DG has started, it automatically ties to its 
respective bus after offsite power is tripped as a 
consequence of emergency bus undervoltage or degraded 
voltage, independent of or coincident with a LOCA signal. 
The DGs also start and operate in the standby mode without 
tying to the emergency bus on a LOCA signal alone. 
Following the trip of offsite power, all loads are stripped 
from the emergency bus. When the DG is tied to the 
emergency bus, loads are then sequentially connected to its 
respective emergency bus by individual timers associated 
with each auto-cormected l.oad following a p,ermissive from a 
voltage relay monitoring each emergency bus. 

In the event of a loss of both offsite power sources, the 
ESF electrical loads are automatically connected to the DGs 

fl!!}.. in sufficient time to provide for safe reactor shutdown of 
~ both units and to mitigate the consequences of a Design 

-----~---------"'B~a~s _,_j s>'----'A~c~,G~i'--':d~e~n~t---:----( ~DBA..Lsll cb-a-S--a.-LOCA-~~e e-e n El-y------
a ft er the initiating signal is received, all automatically 

~ 
v_;) 
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co n n e ct e d l o a d s n e e d e d t o re co v e r t h e u n it o r ma i n t a i n it i n 
a safe condition are returned to service. The failure of 
any one DG does not impair safe shutdown because each DG 
serves an independent, redundant 4 kV emergency bus for each 
unit. rhe remaining DGs and emergency buses have sufficient 
capability to mitigate the consequences of a OBA, support 
the shutdown of the other unit, and maintain both units in a 
safe condition. 

Ratings for the DGs satisfy the requirements of Regulatory 
Guide 1.9 (Ref. 12). Each of the four DGs have the following 
ratings: 

a. 2600 kW-continuous, 

c. 3100 kW-200 hours, 

d. 3250 kW-30 minutes. 

(continued) 
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APPLICABLE The initial conditions of DBA and transient analyses in the 
SAFETY ANALYSES UFSAR, Chapter 14 (Ref. 4), assume ESF systems are OPERABLE. 
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The AC electrical power sources are designed to provide 
sufficient capacity, capability, redundancy, and reliability 
to ensure the availability of necessary power to ESF systems 
so that the fuel, Reactor Coolant System (RCS), and 
containment design limits are not exceeded. These limits 
are discussed in more detail in the Bases for Section 
3.2, Power Distribution Limits; Section 3.5, Emergency Core 
Cooling Systems (ECCS) and Reactor Core Isolation Cooling 
(RCIC) System; and Section 3.6, Containment Systems. 

The OPERABILITY of the AC electrical power sources is 
consistent with the initial assumptions of the accident 
analys~s and is based upon meeting the design basis of the 
unit. This includes maintaining the onsite or offsite AC 
sources OPERABLE during accident conditions in the event of: 

a. An assumed loss of all offsite power or all onsite AC 
power; and 

b. A worst case single failure. 

AC sources satisfy Criterion 3 of the NRC Policy Statement. 

Two qualified circuits between the offsite transmission 
network and the onsite Class lE Distribution System and four 
separate and independent DGs ensure availability of the 
required power to shut down the reactor and maintain it in a 
safe shutdown condition after an abnormal operational 
transient or a postulated DBA. In addition, since some 
equipment required by Unit 3 is powered from Unit 2 sources 
(i.e., Containment Atmospheric Dilution System, Standby Gas 
Treatment System, Emergency Service Water System, Main 
Control Roo11 Emergency Ventilation System, and Unit 2 125 
VDC battery chargers), qualified circuit(s) between the 
offsite transmission network and the Unit 2 onsite Class IE 
distribution subsystem(s) needed to support this equipment 
must also be OPERABLE. 

An OPERABLE qualified Unit 3 offsite circuit consists of the 
incoming breaker and disconnect to the startup and emergency 
auxiliary transformer, the respective circuit path to the 
emergency auxiliary transformer, and the circuit path to at 
least three Unit 3 4 kV emergency buses including feeder 

(continued) 
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breakers to the three Unit 3 4 kV emergency buses. If at 
least one of the two circuits does not provide power or is 
not capable of providing power to all four. Unit 3 4 kV 
emergency buses, then the Unit 3 4 kV emergency buses that 
each circuit powers or is capable of powering cannot all be 
the same (i.e., two feeder breakers on one Unit 3 4 kV 
emergency bus cannot be inoperable). If two feeder breakers 
are inoperable on the same 4kV bus, then Conditibn A (and 
Condition E if an inoperable D~ exists) must be entered for 
one offsite circuit being inoperable even if both offsite 
circuits otherwise provide power or are capable of providing 
power to the other three 4kV buses. An OPERABLE qualified 
Unit 2 offsite circuit's requirements are the same as the 
Unit 3 circuit's .requirements, except that the ci.tcuit path, 
including the .feeder breakers, is. to the Unit 2 4 kV 
emergency buses .required to be OPERABLE by LCO 3.8.7, 
"Distribution Systems-Operating." Each offsite circuit 
must be capable of maintaining rated frequency and voltage, 
and accepting required loads during an accident, while 
connected to the emergency buses: 

Each DG has two ventilation supply fans; a main supply fan 
and a supplemental supply fan. The supplemental supply fan 
provides additional air cooling to the generator area. 
Whenever outside air temperature is greater than or equal to 
80° F, each DG's main supply fan and supplemental supply _fan 
are required to be OPERABLE for the associated DG to be 
OPERABLE. Whenever,. outside air temperature is less than 
80° F, the supplemental supply fan is not required to be 
OPERABLE ·for the associated DG to be OPERABLE, however, the 
main supply fan is required to be OPERABLE for the 
associated DG to be OPERABLE. 

Each DG must be capable of starting, accelerating to rated 
speed and voltage, and connecting to its respective Unit 3 

4 kV emergency bus on detection of bus undervoltage. This 
sequence must be accomplished within 10 seconds. Each DG 
must also be capable of accepting required loads within, the 
assumed loading sequenc;:e intervals, and must continue to 
operate until offsite power can be restored to the emergency 
buses. These capabilities are required to be met from a 
variety of initial conditions, such as DG in standby with 
the engine hot and DG in stqndby with the engine at ambient 
condition. Additi,onal DG capabilities must be demonstrated 
to meet required Surveillances, e.g., capability of the DG 
to revert to standby status on an ECCS signal while 
operating in parallel test mode. Proper sequencing of 
loads, including tripping of all loads, is a required 
function for DG OPERABILITY. 

(continued) 
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In addition, since some equipment requ,red by Unit 3 is 
powere1 from U~it 2 sources, the DG(~) capable of sueply1ng 
the Unit 2 onsite Class lE AC electrical power distribution 
subsystem(s) needed to support this equipment must be 
OPERABLE. The OPERABILITY requirements for these DGs are 
the same as described above, except that each required DG 
must be capable of connecting to its respective Unit 2 4 kV 
emergency bus. (In addition, the Unit 2 ECCS initiation 
logic SRs are rrot applicable, as described in SR 3.8.1.21 
Bases.) 

The AC sources must be separate and independent (to the 
extent possible) of other AC sources. For the DGs, the 
separation and independence are complete. For the offsite 
AC sources, the separation and independence are to the 
extent practical. A circuit may be connected to more than 
one 4 kV emergency bus division, with automatic transfer 
capability to the other circuit' OPERABLE, and not violate 
separation criteria. A circuit that is not connected to at 
least three 4 kV emergency buses is required to have 
OPERABLE automatic transfer interlock mechanisms such that 
it can provide power to at least three 4 kV emergency buses 
to support OPERABILITY of that circuit. 

The AC sources are requiPed to be OPERABLE in MODES 1, 2, 
and 3 to ensure that: 

-------------~-=a-. ---{'cA,,..-c~ce=p~t a:rhb hrfu,e l des i gn-ti-rni Ls a r1 d r eacto r coolant-----
p res sure boundary limits are not exceeded as a result 

ACTIONS 

0 

PBAPS UN IT 3 

b. 

of abnormal operational transients; and 

Adequate core cooling is provided and containment 
OPERABILITY and other vital functions are maintained 
in the event of a postulated OBA. 

The AC power requirements for MODES 4 and 5 are covered in 
LCO 3.8.2, "AC Sources-Shutdown." 

.A Note prohibits the application of LCO 3.0.4.b to an 
inoperable DG. T~ere is an increased risk associated with 
entering a MODE or other specified condition in the 
Applicability with an inoperable DG and the provisions of 
LGO 3.0.4.b, which allow entry into a MODE or other 
specified condition in the Applicability with the LCO not 
met after performance of a risk assessment addressing 
inoperable systems and components, should not be applied in 
this circumstance. 

A.1 

To ensure a highly reliable power source remains with one 
offsite circuit inoperable, it is necessary to verify the 
availability of the remaining offsite circuits on a more 
frequent basis. Since the Required Action ohly specifies 
"perform," a failure of SR 3.8.1.1 acceptance criteria does 

continued 
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AJ. (continued) 

AC Sources ... Ope rat 1 ng 
B 3.8.1 

not result in a Required Action not met. However, if a 
second circuit fails SR 3.8.1.1, the second offs1te circuit 
is inoperable, and Condition D, for two offsite circuits 
inoperable, is entered. 

A....2. 

Required Action A.2, which only applies if one 4 kV 
emergency bus cannot be powered from any offsite source, is 
intended to provide assurance that an event with a 
coincident single failure of the associated DG does not 
result in a complete loss of safety function of critical 
systems. These features (e.g., system, subsystem, division, 
component, or device) are designed to be powered from 
redundant safety related 4 kV emergency buses. Redundant 
required features failures consist of inoperable features 
associated with an emergency bus redundant to the emergency 
bus that has no offsite power. 

The Completion Time for Required Action A.2 is intended to 
allow time for the operator to evaluate and repair any 
discovered inoperabilities. This Completion TilllE! also 
allows an exception to the nonnal •time zero• for beginning 

-------------.ITe-a.llowed-outage-ti~clocr.•--iirthts-Requi red-Actton 
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the Completion Ti.me only begins on discovery that both: 

a. A 4 kV emergency bus has no offsite power supplying 
its loads; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
offsite circuit inoperable) a required feature subsequently 
becomes inoperable, this Completion Tiine would begin to be 
tracked. 

Discovering no offsite power to one 4 kV emergency bus of 
the onsite Class IE Power Distribution System coincident 
with one qr more inoperable required support or supported 
features, or both, that are associated with any other 
emergency bus that has offsite p9wer, results in starting 
the Completion Times for the Required Action. Twenty-four 
hours is acceptable because it minimizes risk while allowing 
time for restoration before the unit is subjected to 
transients associated with shutdown. 

(continued) 
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AC Sources-Operating 
B 3.B.1 

The remaining OPERABLE offsite circuits and DGs are adequate 
to supply electrical power to the onsite Class lE 
Distribution System. Thus, on a component basis, single 
failure protection may have been lost for the required 
feature's function; however, function is not lost. The 
24 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 24 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the 
low probability of a OBA occurring during this period. 

A_,_]_ 

The 4 kV emergency bus design and loading is sufficient to 
allow operation to continue in Condition A for a period not 
to exceed 7 days. With one offsite circuit inoperable, the 
reliability of the offsite system is degraded, and the 
potential for a loss of offsite power is increased, with 
attendant potential for a challenge to the plant safety 
systems. In this condition, however, the remaining OPERABLE 
offsite circuits and the four DGs are adequate to supply 
electrical power to the onsite Class lE Distribution System. 

The 7 day Completion Time takes into account the redundancy, 
capacity, and capability of the remaining AC sources, 
reasonable time for repairs, and the low probability of a 
OBA occurring during this period. 
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AC Sources-Operating 
B 3.8.1 

The 33 kV Conowingo Tie-Line, using a separate 33/13.8 kV 
transformer, can be used to supply the circuit normally 
supplied by startup and emergency auxiliary transformer no. 
2. While not a qua.lified circuit, this alternate source is 
a direct tie to the Conowingo Hydro Station that provides a 
highly reliable source of power because: the line and 
transformers at both ends of the line are dedicated to the 
support of PBAPS; the tie line is not subject to damage from 
adverse weather conditions; and, the tie line can be 
isolated from other parts of the grid when necessary to 
ensure its availability and stability to support PBAPS. The 
·availability of this highly reliable source of offsite power 
permits an extension of the allowable out of service time 
for a DG to 14 days from the discovery of failure to meet 
LCO 3.8.1.a orb (per Required Action B.5). Therefore, when 
a DG is inoperable, it is necessary to verify the 
availability of the Conowingo Tie-Line immediately and once 
per 12 hours thereafter. The Completion Time of 
"Immediately" reflects the fact that in order to ensure that 
the full 14 day Completion Time of Required Action B.5 is 
available for completing preplanned maintenance of a DG, 
prudent plant practice at PBAPS dictates that the 
availability of the Conowingo Tie-Line be verified prior to 
making a DG inoperable for preplanned maintenance. The 
Conowingo Tie-Line is available and satisfies the 
requirements of Required Action B.1 if: 1) the Conowingo 
line is supplying power to the 13.8kV SBO Switchgear OOA306; 
2) all equipment required, per SE-11, to connect power from 
the Conowingo Tie-Line to the emergency 4kV buses and to 
isolate all non-SBO loads from the Conowingo Tie-Line is 
available and accessible; and 3) communications with the 
Conowingo control room indicate that required equipment at 
Conowingo is available. If Required Action B.l is not met 
or the 
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Ll (continued) 

AC Sources-Operating 
B 3.8.1 

status of the Conowingo Tie-Line changes after Required 
Action B.l is initially met, Condition C llUSt be inunediately 
entered. 

B.2 

To ensure a highly reliable power source remains with one DG 
inoperable, it is necessary to verify the availability of 
the required offsite circuits on a more frequent basis. 
Since the Required Action only spec.ifies "perfonn, • a 
failure of SR 3.8.1.1 acceptance criteria does not result in 
a Required Action being not met. However, if a circuit 
fails to pass SR 3.8.1.1, it is inoperable. Upon offsite 
circuit inoperability, additional Conditions must then be 
entered. 

Ll 

Required Action B.3 is intended to provide assurance that a 
loss of offsite power, during the period that a DG is 
inoperable, does not result in a complete loss of safety 
function of critical systems. These features are designed 
to be powered from redundant safety related 4 kV emergency 
buses. Redundant required features failures consist of 
inoperable features associated with an emergency bus 
redundant to the emergency bus that has an inoperable DG. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the nonnal 

. •time zero" for beginning the allowed outage time •clock.• 
In this Required Action the Completion Time only begins on 
discovery that both: 

a. An inoperable D6 exists; and 

b. A redundant required feature on another 4 kV emergency 
bus is inoperable. 

If, at any time during the existence of this Condition (one 
DG inoperable), a required feature subsequently becomes 
inoperable, this Completion Time begins to be tracked. 

Discovering one DG inoperable coincident with one or more 
inoperable required support or supported features, or both, 
that are associated with the OPERABLE DGs results in 

{continued) 
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.6-....3. (continued) 

AC Sources-Operating 
B 3.8.1 

starting the Completion Time for the Required Action. Four 
hours from the discovery of these events existing 
concurrently is acceptable because it minimizes risk while 
allowing time for restoration before subjecting the unit t~ 
transients associated with shutdown. 

The remaining OPERABLE DGs and offsite circuits are adequate 
to supply electrical power to the onsite Class lE 
Distribution System. Thus, on a component basis, single 
failure protection for the required feature's function may 
have been lost; however, function has not been lost. The 
4 hour Completion Time takes into account the component 
OPERABILITY of the redundant counterpart to the inoperable 
required feature. Additionally, the 4 hour Completion Time 
takes into account the capacity and capability of the 
remaining AC sources, reasonable time for repairs, and low 
probability of a DBA occurring during this period. 

B.4.1 and B.4.2 

Required Action B.4.1 provides an allowance to avoid 
unnecessary testing of OPERABLE DGs. If it can be 
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exist on the OPERABLE DGs, SR 3.8.1.2 does not have to be 
performed. If the cause of inoperability exists on other 
DG(s), they are declared inoperable upon discovery, and 
Condition For Hof LCO 3.8.1 is entered, as applicable. 
Once the failure is repaired, and the common cause failure 
no longer exists, Required Action B.4.1 is satisfied. If 
the cause of the initial inoperable DG cannot be confirmed 
not to exist on the remaining DGs, performance of SR 3.8.1.2 
suffices to provide assurance of continued OPERABILITY of 
those DGs. 

In the event the inoperable DG is restored to OPERABLE 
status prior to completing either B.4.1 or B.4.2, the PBAPS 
Corrective Action Program will continue to evaluate the 
common cause possibility. This continued evaluation, 
however, is no longer required under the 24 hour constraint 
imposed while in Condition B. 

According to Generic Letter 84-15 (Ref. 5), 24 hours is a 
reasonable time to confirm that the OPERABLE DGs are not 
affected by the same problem as the inoperable DG. 
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(continued) 

0 . 

The availability of the Conowingo Tie-Line provides an 
additional source which pennits operation to continue in 
Condition B for a period that should not exceed 14 days from 
discovery of the failure to meet LCO 3.8.1.a orb. In 
Condition B, the remaining OPERABLE DGs and the nonual 
offsite circuits are adequate to supply electrical power to 
the onsite Class IE Distribution System. The Completion 
Time of Required Action 8.5 takes into account the enhanced 
reliability and availability of offsite sources due to the 
Conowingo Tie-Line, the redundancy, capacity, and capability 
of the other remaining AC sources, reasonable time for 
repairs of the affected D6, and low probability of a DBA 
occurring during this period. 

The Completion Time for Required Action 8.5 also establishes 
a limit on the maximum time allowed for any combination of 
required AC power sources to be inoperable during any single 
contiguous occurrence of failing to meet LCO 3.8.1.a orb. 
If Condition Bis entered while, for instance, an offsite 
circuit is inoperable and that circuit is subsequently 
restored OPERABLE, the LCO may already have been not met 
for up to 1·days. This situation could lead to a total of 

-~----------~14~d~ay.,_:s~,~s~i n~c;.:::e~i nit i al failure of LCO 3. 8 .1. a or b, to 
restore the DG. A't th1s time, an offsttectrcutt-cout11-d----
again become inoperable, the DG restored OPERABLE, and an 
additional 7 days (for a total of 21 days) allowed prior to 
complete restoration of the LCO. The 14 day Completion Time 
provides a limit on the time allowed in a specified 
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condition after discovery of failure to meet LCO 3.8.1.a or 
b.- This limit is considered reasonable for situations in 
which Conditions A and Bare entered concurrently. The 14 
day Completion Time would also limit the maximum time a D6 
is inoperable if the status of the Conowingo Tie-Line 
changes from being available to being not available (this is 
discussed in Required Action C.1 Bases discussion). 

As in Required Action B.3, the Completion Time allows for an 
exception to the normal "time zeron for beginning the 
allowed outage time •clock.a This exception results in 
establishing the "time zero" at the time that the LCO was 
initially not met, instead of the tillE! that Condition B was 
entered. 

<continued) 
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The extended Completion Time for restoration of an 
inoperable DG afforded by the availability of the Conowingo 
Tie-Line is intended to allow completion of a diesel 
generator overhaul; however, subject to the diesel generator 
reliability program, INPO performance criteria, and good 
operating practices, using the extended Completion Time is 
permitted for other reasons. Activities or conditions that 
increase the probability of a loss of offsite power (i.e., 
switchyard maintenance or severe weather) should be 
considered when scheduling a diesel generator outage. In 
addition, the effect of other inoperable plant equipment 
should be considered when scheduling a diesel generator 
outage • 

.Ll 

If the availability of the Conowingo Tie-Line is not 
verified within the Completion Time of Required Action 8.1, 
or if the status of the Conowingo Tie-Line changes after 
Required Action B.l is initially met, the DG must be 
restored to OPERABLE status within 7 days. The 7 day 
Completion Time begins upon entry into Condition C (i.e., 

---------------upon-Ei-lsGOver-y--of-f--a-i--1 ur-e-to-mee-t-Requ-~d-Act-i.on-8 .--1~~---
However, the total time to restore an inoperable DG cannot 
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exceed 14 days (per the Completion Time of Required Action 
B.5). 

The 4 kV emergency bus design and loading is sufficient to 
allow operation to continue in Condition B for a pjriod that 
should not exceed 7 days, if the Conowingo Tie-Line is not 
available (refer to Required Action B.l Bases discussion). 
In Condition C, the remaining OPERABLE DGs and offsite 
circuits are adequate to supply electrical power to the 
onsite Class IE Distribution System. The 7 day Completion 
Time takes into account the redundancy, capacity, and 
capability of the remaining AC sources, reasonable time for 
repairs, and low probability of a DBA occurring during this 
period. 

(continued) 
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B 3.8.1 

Required Action D.1 addresses acti.ons to be taken in the 
event of inoperability of redundant required features 
concurrent. with inoperability of two or more. offsite 
circuits. Required Action D.l reduces the vulnerability to 
a loss of function. The Completion Time for taking these 
actions is reduced to 12 hours from that allowed with one 
4 kV emergency bus without offsite power (Required 
Action A.2). The rationale for the reduction to 12 hours is 
that Regulatory Guide 1.93 (Ref. 6) allows a Completion Time 
of 24 hours for two offsite circuits inoperable, based upon 
the assumption that two complete safety divisions are 
OPERABlE • . (While this Action allows more than two circuits 
to be inoperable, Regulatory Guide 1.93 assumed two circuits 
were all that were required by the LCO, and a loss of those 
two circuits resulted in a loss of all offsite power to the 
Class IE AC Electrical Power Distribution System. Thus, 
with the Peach Bottom Atomic Power Station design, a loss of 
more than two offsite circuits results. in the same 
conditions assumed in Regulatory Guide 1.93.) When a 
concurrent redundant required feature failure exists, this 
assumption is not the case, and a shorter Completion Time of 
12 hours is appropriate. These features are designed with 
redundant safety related 4 kV emergency buses. Redundant 

--------------4!10qu4-f'ea--feat--ures fai-lur~aS-i-St-of-anY--O~these-featut-e~s---
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that are inoperable because any inoperability is on an 
emergency bus redundant to an emergency bus with inoperable 
offsite circuits. 

The Completion Time for Required Action D.l is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. This Completion Time also 
allows for an exception to the nonnal 11 time zeron for 
beginning the allowed outage time •clock." In this Required 
Action, the Completion Time only begins on discovery that 
both: 

a. Two or more offsite circuits are inoperable; and 

b. A required feature is inoperable. 

{continued) 
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If, at any time during the existence of this Condition (two 
or more offsite circuits inoperable i.e., any combination of 
Unit 2 and Unit 3 offsite circuits inoperable}, a required 
feature subsequently becomes inoperable, this Completion 
Time begins to be tracked. 

According to Regulatory Guide 1.93 (Ref. 6}, operation may 
continue in Condition D for a period that-should not exceed 
24 hours. This level of degradation means that the offsite 
electrical power system may not have the capability to 
effect a safe shutdown and to mitigate the effects of an 
accident; however, the onsite AC sources have not been 
degraded. This level of degradation generally corresponds 
to a total loss of the immediately accessible offsite power 
sources. 

Because of the nonnally high availability of the offsite 
sources, this level of degradation may appear to be more 
severe than other combinations of two AC sources inoperable 
that involve one or more DGs inoperable. However, two 
factors tend to decrease the severity of this degradation 
level: 

-----------------;1----l-lThe-eon-f-i guN.t-i-on-of-the-r--edundant-AC--e-lect r-ka-1-powe.r-__ _ 
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system that remains available is not susceptible to a 
single bus or switching failure; and 

b. The time required to detect and restore an unavailable
offsite power source is generally much less than that 
required to detect and restore an unavailable onsite 
AC source. 

With two or more of the offsite circuits inoperable, 
sufficient onsite AC sources are available to maintain the 
unit in a safe shutdown condition in the event of a OBA or 
transient. In fact, a simultaneous loss of offsite AC 
sources, a LOCA, and a worst case single failure were 
postulated as a part of the design basis in the safety 
analysis. Thus, the 24 hour Completion Time provides a 
period of time to effect restoration of all but one of the 
offsite circuits commensurate with the importance of 
maintaining an AC electrical power system capable of meeting 
its design criteria. 

{continued) 
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According to Regulatory Guide 1.93 (Ref. 6), with the 
available offsite AC sources two less than required by the 
LCO, operation may continu'e for 24 hours. If all off site 
sources are restored within 24 hours, unrestricted operation 
may continue. If all but one offsite source is restored 
within 24 hours, power operation continues in accordance 
with Condition A. 

E.I and E.2 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if all AC so~rces to it 
were inoperable, resulting in de-energization. Therefore, 
the Required Actions of Condition E are modified by a Note 
to indicate that when Condition Eis entered with no AC 
source to any 4 kV emergency bus, ACTIONS for LCO 3.8.7, 
•Distribution Systems-Operating," must be iumediately 
entered. This allows Condition E to provide requirements 
for tne loss of the offsite circuit and one DG without 
regard to whether a 4 kV emergency bus is de-energized. 
LCO 3.8.7 provides the appropriate restrictions for a 
de-energized 4 kV emergency bus. 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition E for a period that should not exceed 
12 hours. In Condition E, individual redundancy is lost in 
both the offsite electrical power system and the onsite AC 
electrical power system. Since power system redundancy is 
provided by two diverse sources of power, however, the 
reliability of the power systems in this Condition may 
appear higher than that in Condition D (loss of two or more 
offsite circuits). This.difference in reliability is offset 
by the susceptibility of this power system configuration to 
a single bus or switching failure. The 12 hour Completion 
Time takes into account the capacity and capability of the 
remaining AC sources, reasonable time for repairs, and the 
low probability of a DBA occurring during this period. 

{continued} 
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ACTIONS Ll 
(continued) 

With two or more DGs inoperable, with an assumed loss of 
offsite electrical power, insufficient standby AC sources 
are avai1able to power the minimum required ESF functions. 
Since the offsite electrical power system is the only source 
of AC power for the majority of ESF equipment at this level 
of degradation, the risk associated with continued operation 
for a very short time could be less than that associated 
with an immediate controlled shutdown. (The immediate 
shutdown could cause grid instability, which could result in 
a total loss of AC power.) Since any inadvertent unit 
generator trip could also result in a total loss of offsite 
AC power, however, the time allowed for continued operation 
is severely restricted. The intent here is to avoid the 
risk associated with an immediate controlled shutdown and to 
minimize the risk associated with this level of degradation. 

According to Regulatory Guide 1.93 (Ref. 6), with two or 
more DGs inoperable, operation may continue for a period 
that should not exceed 2 hours. (Regulatory Guide 1.93 
assumed the unit has two DGs. Thus, a loss of both DGs 
results in a total loss of onsite power. Therefore, a loss 
of more than two DGs, in the Peach Bottom Atomic Power 
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If the inoperable AC electrical power source(s) cannot be 
restored to OP_ERABLE status within the associated Completion 
Time (Required Action and associated Completion Time of 
Condition A, C, D, E, or F not met; or Required Action B.2, 
B.3, B.4.1, B.4.2, or B.5 and associated Completion Time not 
met), the unit must be brought to a MODE in which the 
overall plant risk is minimized. To achieve this status, 
the unit must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 11) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the 
system to OPERABLE status will be short. However, voluntary 
entry into MODE 4 may be made as it is also an acceptable 
low-risk state. The allowed Completion Time is reasonable, 
based on ope~ating experience, to reach the required plant 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. 
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H.1 

AC Sources;;_Operating 
B 3.8.l 

\ 
Condition H corresponds to a level of degradation in which 
redundancy in the AC electrical power supplies has been 
lost. At this severely degraded level, any further losses 
in the AC electrical power system may cause a loss of 
function. Therefore, no additional time is justified for 
continued operation. The unit is required by LCO 3.0.3 to 
commence a controlled shutdown. 

The AC sources are designed to permit inspection and 
testing of all important areas and features, especially 
those that have a standby function, in accordance with 
UFSAR, Section 1.5.1 (Ref. 7). Periodic component tests are 
supplemented by extensive functional tests during refueling 
outages (under simulated accident conditions). The SRs for 
demonstrating the OPERABILITY of the DGs are consistent with 
the recommendations of Regulatory Guide 1.9 (Ref. 3), 
Regulatory Guide 1.108 (Ref. 8), and Regulatory Guide 1.137 
(Ref. 9). 

As Noted at the beginning of the SRs, SR 3.8.1.1 through 
SR 3.8.1.20 are applicable only to the Unit 3 AC sources and 
SR 3.8.1.21 is applicable only to the Unit 2 AC sources. 

Where the SRs discussed herein specify voltage and frequency 
tolerances, the foll.owing summary is applicable. The 
minimum steady state output voltage of 4160 V corresponds to 
the minimum steady state voltage analyzed in the PBAPS 
emergency DG voltage regulation study. This value allows 
tor voltage drops to motors and other equipment down through 
the 120 V level. The specified maximum steady state output 
voltage of 4400 Vis equal to the maximum steady state 
operating voltage specified for 4000 V motors. It ensures 
that for a lightly loaded distribution system, the voltage 
at the terminals of 4000 V motors is no more than the 
maximum rated steady state operating voltages. The 
specified minimum and maximum frequencies of the DG are 
58.8 Hz and 61.2 Hz, respectively. These values are equal 
to± 2% of the 60 Hz nominal frequency and are derived from 
the recommendations found in Regulatory Guide 1. 9 (Ref. 3). 
The surveillance requirement allowance of± 2% for the EDG 
frequency is intended to allow for EDG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. 

(continued) 
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AC Sources-Operating 
B 3.8.1 

This SR ensures proper circuit continuity for the offsite AC 
electrical power supply to the onsite distribution network 
and availability of offsite AC electrical power. The 
breaker alignment verifies that each breaker is in its 
correct position to ensure that distribution buses and loads 
are connected to their preferred power source and that 
appropriate independence of offsite circuits is maintained. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.1.2 and SR 3.8.1,7 

These SRs help to ensure the availability of the standby 
electrical power supply to mitigate DBAs and transients ,and 
maintain the unit in a safe shutdown condition. 

To minimize the wear on moving parts that do not get 
lubricated when the engine is not running, these SRs have 
been modified by a Note (Note 2 for SR 3.8.1.2 and Note 1 
for SR 3.8.1.7) to indicate that all DG starts for these 
Surveillances may be preceded by an engine prelube period 
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F or the purposes of this testing, the DGs are started from 
standby conditions. Standby conditions for a DG mean that 
the diesel engine coolant and oil are being continuously 
circulated and temperature is being maintained consistent 
with manufacturer recommendations. 

In order to reduce stress and wear on diesel engines, the 
manufacturer recommends a modified start in which the 
starting speed of DGs is limited, warmup is limited to this 
lower speed, and the DGs are gradually accelerated to 
synchronous speed prior to loading. These start procedures 
are the intent of Note 3 to SR 3.8.1.2, which is only 
applicable when such modified start procedures are 
recommended by the manufacturer. 

SR 3.8.1.7 requires that the DG starts from standby 
conditions and achieves required voltage and frequency 
within 10 seconds. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the 
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SR 3.8.1,2 and SR 3,8.1,7 (continued) 

DG can accept DBA loading while maintaining acceptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing OG OPERABILITY, but a time constraint is not 
imposed. This is because a typical OG will experience a 
period of voltage and frequency oscillations prior to 
reaching steady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz is credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
the SR, PBAPS will monttor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a OG to become inoperable. The 10 second start 
requirement supports the assumptions in the design basis 
LOCA analysis of UFSAR, Section 8.5 (Ref. 10). The 
10 second start requirement is not applicable to SR 3.8.1.2 
(see Note 3 of SR 3.8.1.2), when a modified start procedure 
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us ed, the 10 second start requirement of SR 3.8.1.7 applies. 

Since SR 3.8.1.7 requires a 10 second start, it is more 
restrictive than SR 3.8.1.2, and it may be performed in lieu 
of SR 3.8.1.2. This procedure is the intent of Note 1 of 
SR 3.8.1.2. 

To minimize testing of the OGs, Note 4 to SR 3.8.1.2 and 
Note 2 to SR 3.8.1.7 allow a single test (instead of two 
tests, one for each unit) to satisfy the requirements for 
both units. This is allowed since the main purpose of the 
Surveillance can be met by performing the test on either 
unit. If the OG fails one of these Surveillances, the DG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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This Surveillance verifies that the □ Gs are capable of 
synchronizing and accepting a load approximately equivalent 
to that corresponding to the continuous rating. A minimum 
run time of 60 minutes is required to stabilize engine 
temperatures,-while minimizing the time that the DG is 
connected to the offsite source. 

This Surveillance verifies, indirectly, that the □ Gs are 
capable of synchronizing and accepting loads equivalent to 
post accident loads. Th~ DGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 
of the DG to provide post accident loads can be developed by 
monitoring engine parameters during surveillance testing. 
The values of the testing parameters can then be 
qualitatively compared to expected values at post accident 
engine loads. In making this comparison it is necessary to 
consider the engine parameters as interrelated indicators of 
remaining DG capacity. rather than independent indicators. 

---------------+t:ie-4-mpG-+-ta.r:i.t-e.n.g..i-n.e-pa..i:ame..tec.s to be co.nsid.e.i:.ad in making 
this comparison include, fuel rack position, scavenging air 
pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. With 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident loads can 
be made without requiring detrimental testing. 
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Although no power factor requirements are established by 
this SR, the DG is normally operated at a power factor 
between 0.8 lagging and 1.0. The 0.8 value is the design 
rating of the machine, while 1.0 is an operational 
limitation. The load band is provided to avoid routine 
overloading of the DG. Routine overloading may result in 
more frequent teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Note 1 modifies this Surveillance to indicate that diesel 
engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesel engine are 
minimized. 

Note 2 modifies this Surveillance by stating that momentary 
transients because of changing bus loads do not invalidate 
this test. Similarly, momentary power factor transients 
above the limit do not invalidate the test. 

Note 3 indicates that this Surveillance should be conducted 
on only one DG at a time in order to avoid common cause 
failures that might result from offsite circuit or grid 
perturbations. 

Note 4 stipulates a prerequisite requirement for performance 
of this SR. A successful DG start must precede this test to 
credit satisfactory performance. 

To minimize testing of the DGs, Note 5 allows a single test 
( i n s tea d of two t e s t s , on e fo r ea c h u n it ) to s a t i s f y t h e 

--------~------1-t4U-ic.emer:iisJ_oL....b_o_tlLu..nJ t__s➔~lLt_h_e__Q_G__sji_nc bro n i zed to the 

' 0 
PBAPS UN IT 3 

4 kV emergency bus of Unit 3 for one periodic test and 
synchronized to the 4 kV emergency bus of Unit 2 during the 
next periodic test. This is allowed since the main purpose 
of the Surveillance, to ensure DG OPERABILITY, is still 
being verified on the proper frequency, and each unit's 
breaker control circuitry, which is only being tested every 
second test (due to the staggering of the tests), 
historically have a very low failure rate. Note 5 modifies 
the specified frequency for each unit's breaker control 
circuitry to the total of the combined Unit 2 and Unit 3 
frequencies. If the DG fails one of these Surveillances, 
the DG should be considered inoperable on both units, unless 
the cause of the failure can be directly related to only one 
unit. In addition, if the test is scheduled to be performed 
on Unit 2, and the Unit 2 TS allowance that provides an 
exception to performing the test is used (i.e., when Unit 2 
is in MODE 4 or 5, or moving irradiated fuel assemblies in 
the secondary containment, the Note to -unit 2 SR 3.8.2.1 
provides an exception to performing this test) or if it is 
not preferable to perform the test on a unit due to 
operational concerns (however time is not to exceed the 
total combined frequency plus grace), then the test shall be 
performed synchronized to the Unit 3 4 kV emergency bus. 
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SR 3.8.1.4 
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This allowance is acceptable provided that the associated 
unit's breaker control circuitry portion of the Surveillance 
is performed within the total combined frequency plus SR 
3.0.2 allowed grace period or the next scheduled 
Surveillance after the Technical Specification allowance is 
no longer applicable. 

This SR provides veri fi cation that the level of fuel oil in 
the day tank is adequate for a minimum of 1 hour of DG 
operation at full load. The level ,-whi-ch includes. margin to 
account for the unusable volume of oil, is expressed as an 
equivalent volume fn gallons. 

The Surveillance Frequency is controJled under the 
Surveillance Frequency Control Program. 

SR 3.8,1.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 

--------------~en~v~1~r~o~n=m=e~n~t~i ~n_o~r~d~e~r~t~o~s=u r~v~1~· v~e~--~P~e~r~i ~o=d ~i c~r~e~m~o~Y~a~l ~of~w~a~t~e~r--1-
f rom the fuel oil day tanks eliminates the necessary 
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environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In 
addition, it eliminates the potential for water entrainment 
in the fuel oil during DG operation. Water may come from 
any of several sources, including condensation, ground 
water, rain water, contaminated fuel oil, and breakdown of 
the fuel oil by bacteria. Frequent checking for and removal 
of accumulated water minimizes fouling and provides data 
regarding the watertight integrity of the fuel oil system. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR is for 
preventive maintenance. The presence of water does not 
necessarily represent a failure of this SR provided that 
accumulated water is removed during performance of this 
Surveillance. 

SR 3,8.1.6 

This Surveillance demonstrates that each required fuel oil 
transfer pump operates and automatically transfers fuel oil 
from its associated storage tank to its associated day tank. 
It 1s required to support continuous operat1on of standby 
power sources. This Surveillance provides assurance that 
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the fuel oil transfer pump is OPERABLE, the fuel oil piping 
system is intact, the fuel delivery piping is not 
obstructed, and the controls and control systems for 
automatic fuel transfer systems are OPERABLE. 

This SR is modified by a Note. The note recognizes that 
manual actions for manually operating local hand valves and 
control switches associated with the DG fuel oil transfer 
system is lirnitE;d to support transferring fuel between DGs, 
testing, and sampling activities. These manual actions 
would promptly restore the EOG fuel oil system to an 
automatic status since the actions are simple and 
straightforward. Credit for manual operator actions for 
maintaining operability must be controlled procedurally. 
These actions include a dedicated qualified individual and 
constant communication with main control room licensed 
personnel. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

------~----------7:'lc,----::,·-.8.1.8 
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Transfer of each 4 kV emergency bus power supply from the 
normal offsite circuit to the alternate offsite circuit 
demonstrates the OPERABILITY of the alternate circuit 
distribution network to power the shutdown loads. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that, during operation with the reactor critical, 
performance of this SR could cause perturbations to the 
electricql distribution systems that could challenge 
continued steady state operation and, as a result, plant 
safety systems. This Surveillance tests the applicable 
logic associated with Unit 3. The comparable test specified 
in Onit 2 Technical Specifications tests the applicable 
logic associated with Onit 2. Consequently, a test must be 
performed within the specified Frequency for each ~nit. As 
the Surveillance represents separate tests, the Note 

continued) 
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SR 3.8.1.8 (continued) · 

AC Sources - Operating 
B 3.8.1 

specifying the restriction for not perfonning the test while 
the unit is in MODE 1 or 2 does not have applicability to 
Unit 2. The Note only applies to Unit 3, thus the Unit 3 
Surveillance shall not be perfonaed with Unit 3 in MODE 1 or 
2. Credit may be taken for unplanned events that satisfy 
this SR. 

SR 3 .8.1. 9 

Each DG is provided with an engine overspeed trip to prevent 
damage to the engine. Recovery from the transient caused by 
the loss of a large load could cause diesel engine 
overspeed, which, if excessive, might result in a trip of 
the engine. This Surveillance demonstrates the DG load 
response characteristics and capability to reject the 
largest single load without exceeding predetennined voltage 
and frequency and while maintaining a specified margin to 
the overspeed trip. The largest single load for each DG is 
a residual heat removal pump (2000 bhp). This Surveillance 
may be accomplished by: 1) tripping the DG output breakers 
with the DG carrying greater than or equal to its associated 
single largest post-accident load while paralleled to 
offs1te power, or while solely supplying the bus, or Z) 
tripping its associated single largest post-accident load 
with the DG solely supplying the bus. Currently, the second 
option is the method PBAPS ut 11 i zes because the first method 
will result in steady state operation outside the allowable 
voltage and frequency limits. Consistent with Regulatory 
Guide 1.9 (Ref. 3), the load rejection test is acceptable if 
the diesel speed does not exceed the nominal (synchronous) 
speed plus 75% of the difference between nominal speed and 
the overspeed trip setpoint, or 115% of nominal speed, 
whichever is lower. 

The time, voltage, and frequency tolerances specified in 
this SR are derived from Regulatory Guide 1.9 (Ref. 3) 
reconmendations for response during load sequence intervals. 
The 1.8 seconds specified for voltage and the 2.4 seconds 
specified for frequency are equal to 60% and 80%, 
respectively, of the 3 second load sequence interval 
associated with sequencing the next load following the 
residual heat removal (RHR) pumps during an undervoltage on 
the bu~ concurrent with a LOCA. The voltage and frequency 
specified are consistent with the design range of the 

<continued} 
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SR 3.8.1.9 (continued) 
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equipment powered by the DG. SR 3.8.1.9.a corresponds to 
the maximum frequency excursion, while SR 3.8.1.9.b and 
SR 3.8.1.9.c provide steady state voltage and frequency 
values to which the system must recover following load 
rejection. The surveillance requirement allowance of± 2% 
for the EOG frequency is intended to allow for EOG transient 
operations during testing. The nominal frequency value of 
60 Hz is credited in plant analyses for ECCS performance. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the OG 
is tested under load conditions that are as close to design 
basis conditions as possible. When synchronized with offsite 
power, testing should be performed at a power factor of 
~ 0.89. This power factor is representative of the actual 
inductive loading a OG would see under design basis accident 
conditions. Under certain conditions, however, Note 1 allows 
the Surveillance to be conducted at a power factor bther than 
s 0.89. "These conditions occur when grid voltage is high, 
and the additional field excitation needed to get the power 
factor to s 0.89 results in voltages on the emergency busses 
that are too high. Under these conditions, the power factor 
should be maintained as close as practicable to 0.89 while 
still maintaining acceptable voltage limits on the emergency 
busses. In other circumstances, the grid voltage may be such 
that the OG excitation levels needed to obtain a power factor 
·of 0.89 may not cause unacceptable voltages on the emergency 
busses, but the excitation levels are in excess of those 
recommended for the OG. In such cases, the power factor 
shall be maintained as close as practicable to 0.89 without 
exceeding the OG excitation limits. 

To minimize testing of the OGs, Note 2 allows a single test 
(instead of two tests, one for each unit) to satisfy the 
requirements for both units. This is allowed since the main 
purpose of the Surveillance can be met by performing the 
test on either unit. If the OG fails one of these 
Surveillances, the OG should be considered inoperable on 
both units, unless the cause of the failure can be directly 
related to only one unit. 

(continued) 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.B, this Surveillance demonstrates the DG 
capability to reject a full load without overspeed tripping 
or exceeding the predetermined voltage limits. The DG full 
load rejection may occur because of a system fault or 
inadvertent breaker tripping. This Surveillance ensures 
proper engine generator load response under the simulated 
test conditions. This test simulates the loss of the total 
connected load that the DG experiences following a full load 
rejection and verifies that the DG does not trip upon loss 
of the load. These acceptance criteria provide DG damage 
protection. While the DG is not expected to experience this 
transient during an event, and continue to be available, 
this response ensures that the DG is not degraded for future 
appli~ation, including reconnection to the bus if the trip 
initiator can be corrected or isolated. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 ensures that the 
DG is tested under load conditions that are as close to 
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o ff site power, testing should be performed at a power factor 
of~ 0.89. This power factor is representative of the 
actual inductive loading a DG would see under design basis 
accident conditions. Under certain conditions, however, 
Note 1 allows the Surveillance to be conducted at a power 
factor other than~ 0.89. These conditions occur when grid 
voltage is high, and the additional field excitation needed 
to get the power factor to~ 0.89 results in voltages on the 
emergency busses that are too high. Under these conditions, 
the power factor should be maintained as close as 
practicable to 0.89 while still maintaining acceptable 
voltage limits on the emergency busses. In other 
circumstances, the grid voltage may be such that the DG 
excitation levels needed to obtain a power factor of 0.89 
may not cause unacceptable voltages on the emergency busses, 
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but the excitation levels are in excess of those recommended 
for the DG. In such cases, the power factor shall be 
maintained as close as practicable to 0.89 without exceeding 
the DG excitation limits. To minimize testing of the DGs, 
Note 2 allows a single test (instead of two tests, one for 
each unit) to satisfy the requirements for both units. This 
is allowed since the main purpose of the Surveillance can be 
met by performing the test on either unit. If the DG fails 
one of these Surveillances, the DG should be considered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3.8,1.11 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.4, this Surveillance demonstrates the as 
designed operation of the standby power sources during loss 
of tne offsite source. This test verifies all actions 
encountered from the loss of offsite power, including 
shedding of all loads and energization of the emergency 
buses and respective loads from the DG. lt further 

-------------dem0n-s-t-f'-a-t-es----t-he-------€--frf)a04+-i-t-y---ef-t-he-QG-t-e-aut-oma-t-i-G½!-l-y------
achieve the required voltage and frequency within the 
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specified time. 

The DG auto-start and energization of the associated 4 kV 
emergency bus time of 10 seconds is derived from 
requirements of the accident analysis for responding to a 
design basis large break LOCA. The Surveillance should be 
continued for a minimum of 5 minutes in order to demonstrate 
that all starting transients have decayed and stability has 
been achieved. 
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The requirement to verify the connection and power supply of 
auto-connected loads is intended to satisfactorily show the 
relationship of these loads to the DG loading logic. In 
certain circumstances, many of these loads cannot actually 
be connected or loaded without undue hardship or potential 
for undesired operation. For instance, Emergency Core 
Cooling Systems ([CCS) injection valves are not desired to 
be stroked open, or systems are not capable of being 
operated at full flow, or RHR systems performing a decay 
heat removal function are not desired to be realigned to the 
ECCS mode of operation. In lieu of actual d~monstration of 
the connection and loading of these loads, testing that 
adequately shows the capability of the DG system to perform 
these functions is acceptable. This testing may include any 
series of sequential, overlapping, or total steps so that 
the entire-connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. The reason for Note 1 is 
to minimize wear and tear on the □ Gs during testing. For 
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being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. The reason 
for Note 2 is that performing the Surveillance would remove 
a required offsite circuit from service, perturb the 
electrical ·distribution system, and challenge safety 
systems. This Surveillance tests the applicable logic 
associated with Unit 3. The comparable test specified in 
the Unit 2 Technical Specifications tests the applicable 
logic associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. The 
surveillance requirement allowance of± 2% for the EOG 
frequ.ency is intended to allow for EOG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. As the 
Surveillance represents separate tests, the Note specifying 
the restriction for not performing the test while the unit 
is in MODE 1, 2, or 3 does not have applicability to Unit 2. 
The Note only applies to Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 
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Con~istent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.5, this Surveillance demonstrates that the 
DG automatically starts and achieves the required voltage 
and frequency within the specified time (10 seconds) from 
the design basis actuation signal (LOCA signal) and operates 
for~ 5 minutes. The minimum voltage and frequency stated 
in the SR are those necessary to ensure the DG can accept 
DBA loading while maintaining acceptable voltage and 
frequency levels. The surveillance requirement allowance of 
± 2% for the EDG frequency is intended to allow for EDG 
transient operations during testing. The nominal frequency 
value of 60 Hz is credited in plant analyses for ECCS 
performance. Stable operation at the nominal voltage and 
frequency values is also essential-to establishing DG 
OPERABILITY, but a time constraint is not imposed. This is 
because a typical DG will experience a period of voltage and 
frequency oscillations prior to reaching steady state 
operation if these oscillations are not damped out by load 
application. This period may extend beyond the 10 second 
acceptance criteria and could be a cause for failing the SR. 
In lieu of a time constraint in the SR, PB.A.PS will monitor 
and trend the actual time to reach steady state operation as 
a means of ensuring there is no voltage regulator or 

---------governor degradation whicn could cause a DG to become 
inoperable. The 5 minute period provides sufficient time to 
demonstrate stability. SR 3.8.1.12.d and SR 3.8.1.12.e 
ensure that permanently connected loads and emergency loads 
are energized from the offsite electrical power system on a 
LOCA signal without loss of offsite power. 

The requirement to verify the connection and power supply of 
permanent and autoconnected loads is intended to 
satisfactorily show the relationship of these loads to the 
loading logic for loading onto offsite power. In certain 
circumstances, many of these loads cannot actually be 
connected or loaded without undue hardship or potential for 
undesired operation. For instance, ECCS injection valves 
are not desired to be stroked open, ECCS systems are not 
capable of being operated at full flow, or RHR systems 
performing a decay heat removal function are not desired to 
be realigned to the ECCS mode of operation. In lieu of 
actual demonstration of the connection and loading of these 
loads, testing that adequately shows the capability of the 
DG system to perform these functions is acceptable. This 
testing may include any series of sequential, overlapping, 
or total steps so that the entire connection and loading 
sequence is verified. 

(continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions, that i,s, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. 

SR 3.8,1.13 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.12, this Surveillance demonstrates that DG 
noncritical protective functions (e.g., high jacket water 
temperature) are bypassed on an ECCS initiation test signal. 
Noncritical automatic trips are all automatic trips except: 
engine overspeed, generator gifferential overcurrent, 
generator ground neutral overcurrent, and manual cardox 
initiation. The noncri~ical trips are bypassed during DBAs 
and continue to provide an alarm on an abnormal engine 
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mitigate the OBA is more critical than protecting the engine 
against minor problems that are not immediately detrimental 
to emergency operation of the DG. DG emergency automatic 
trips will be tested periodically per the station periodic 
maintenance program. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

To minimize testing of the DGs, the Note to this SR allows a 
single test (instead of two tests, one for each unit) to 
satisfy the requirements for both units. This is allowed 
since the main purpose of the Surveillance can be met by 
performing the test on either unit. If the DG fails one of 
these Surveillances, the DG should be considered inoperable 
on both units, unless the cause of the failure can be 
directly related to only one unit. 
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Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.9, this Surveillance requires demonstration 
that the DGs can start and run continuously at full load 
capability for an interval of not less -than 24 hours. 
However, load values may deviate from the Regulatory Guide 
such that the DG operates for 22 hours at a load 
approximately equivalent to 92% to 108% of the continuous 
duty rating of the DG, and 2 hours of which is at a load 
approximately equivalent to 108% to 115% of the continuous 
duty rating of tne DG. The DG starts for this Surveillance 
can be performed either from standby or hot conditions. The 
provisions for prelube and warmup, discussed in SR 3.8.1.2, 
and for gradual loading, discussed in SR 3.8.1.3, are 
applicable to this SR. 

This Surveillance verifies, indirect1y, that the DGs are 
capable of synchronizing and accepting loads equivalent to 
post accident loads. The DGs are tested at a load 
approximately equivalent to their continuous duty rating, 
even though the post accident loads exceed the continuous 
rating. This is acceptable because regular surveillance 
testing at post accident loads is injurious to the DG, and 
imprudent because the same level of assurance in the ability 

--------------e.f---t.h e-QG-4o-p-r--0-v-ul 0-pb S-t-a c C-i .. d e.nLl..o ad s--C a n _ _b.e.......d e .. v_e_lcip .. e d__bJ----
mo n i tori n g engine parameters during surveillance testing. 
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The values of the testing parameters can then be 
qualitatively compared to expected values at post accfdent 
engine loads. In making this comparison it is necessary to 
consider the engine parameters as interrelated indicators of 
remaining DG capacity, rather than independent indicators. 
The important engine parameters to be considered in making 
this comparison include, fuel rack position, scavenging air 
pressure, exhaust temperature and pressure, engine output, 
jacket water temperature, and lube oil temperature. With 
the DG operating at or near continuous rating and the 
observed values of the above parameters less than expected 
post accident values, a qualitative extrapolation which 
shows the DG is capable of accepting post accident loads can 
be made without requiring detrimental testing. 

conti u d 
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A load band is provided to avoid routine overloading of the 
DG. Routine overloading may result in more frequent 
teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. · 

This Surveillance has been modified by three Notes. Note 1 
states that momentary transients due to changing bus loads 
do not invalidate this test. Similarly, momentary power 
factor transients above the limit do not invalidate the 
test. Note 2 ensures that the DG is tested under load 
conditions that are as close to design ·basis conditions as 
possible. When synchronized with offsite power, testing 
should be performed at a power factor of~ 0.89. This power 
factor is representative of the actual inductive loading a 
DG would see under design basis accident conditions. Under 
certain conditions, however, Note 2 allows the Surveillance 
to be conducted at a power factor other than~ 0.89. These 
conditions occur when grid voltage is high, and the 
additional field excitation needed to get the power factor 
to~ 0.89 results in voltages on the emergency busses that 
are too high. Under these conditions, the power factor 
should be maintained as close as practicable to 0.89 while 
still maintaining aceeptable v0ltage limits on the emergency 

----------~----h-~e s-;---tn----uttre-r-----ci---r-c umst-a-m:e s , t I, e g rh:1--v-o+t--a-g e-----ma-y-b e-----s-u e-n------
t hat the DG excitation levels needed to obtain a power 
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factor of 0.89 may not cause unacceptable voltages on the 
emergency busses, but the excitation levels are in excess of 
those recommended for the DG. In such cases, the power 
factor shall be maintained as close as practicable to 0.89 
without exceeding the DG excitation limits. To minimize 
testing of the □ Gs, Note 3 allows a single test (instead of 
two tests, one for each unit) to satisfy the requirements 
for both units. This is allowed since the main purpose of 
the Surveillance can be met by performing the test on either 
unit. If the DG fails one of these Surveillances, the DG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3.8,1.15 

This Surveillance demonstrates that the diesel engtne can 
restart from a hot condition, such as subsequent to shutdown 
from normal Surveillances, and achieve the required voltage 
and frequency within 10 seconds. The minimum voltage and 
frequency stated in the SR are those necessary to ensure the 
DG can accept OBA loading while maintaining acceptable 
voltage and frequency levels. Stable operation at the 
nominal voltage and frequency values is also essential to 
establishing DG OPERABILITY, but a time constraint is not 
imposed. This is because a typical DG will experience a 
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SR 3.8.1.15 (continued) 

AC Sources -Operating 
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period of voltage and frequency oscillations prior to 
reaching steady state operation if these oscillations are 
not damped out by load application. The surveillance 
requirement allowance of± 2% for the EOG frequency is 
intended to allow for EOG transient operations during 
testing. The nominal frequency value of 60 Hz is credited 
in plant analyses for ECCS performance. This period may 
extend beyond the 10 second acceptance criteria and could be 
a cause for failing the SR. In lieu of a time constraint in 
the SR, PBAPS will monitor and trend the actual time to 
reach steady state operation as a means of ensuring there is 
no voltage regulator or governor degradation which could 
cause a OG to become inoperable. The 10 second time is 
derived from the requi,rements of the accident analysis to 
respond to a design basis large break LOCA. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

This SR is modified by three Notes. Note 1 ensures that the 
test is performed with the diesel sufficiently hot. The 
requirement that the diesel has operated for at least 
2 hours at full load conditions prior to performance of 
this Surveillance is based on manufacturer recommendations 
for achieving hot conditions. The load band is provid~e~d~t~o ___ _ 
avoid routine overloading of the OG. Routine overloads may 
result in more frequent teardown inspections in accordance 
with vendor recommendations in order to maintain OG 
OPERABILITY. Momentary transients due to changing bus loads 
do not invalidate this test. Note 2 allows all OG starts to 
be preceded by an engine prelube period to minimize wear and 
tear on the diesel during testing. To minimize testing of 
the OGs, Note 3 allows a single test (instead of two tests, 
one for each unit) to satisfy the requirements for both 
units. This is allowed since the main purpose of the 
Surveillance can be met by performing the test on either 
unit. If the OG fails one of these Surveillances, the OG 
should be considered inoperable on both units, unless the 
cause of the failure can be directly related to only one 
unit. 

SR 3.8,1.16 

Consistent with Regulatory Guide 1.9 (Ref. 3), 
paragraph C.2.2.11, this Surveillance ensures that the 
manual synchronization and load transfer from the OG to the 
offsite source can be made and that the OG can be returned 
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to ready-to-load status when offsite power is restored. It 
also ensures that the auto-start logic is reset to allow the 
DG to reload if a subsequent loss of offsite power occurs. 
The DG is considered to be in ready-to-load status when the 
DG is at rated speed and voltage, the output breaker is open 
and can receive an auto-close signal on bus undervoltage, 
and individual load timers are reset. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems. This 
Surveillance tests the applicable logic associated with 
Unit 3. The comparable test specified in the Unit 2 
Technical Specifications tests the applicable logic 
associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 

--------------~;;.-u n.:i.Li-s.--i+l-M on E-1,-2-,-0.r--3-d o es-n.o t-1:l a-v-El-a p.p.:l ... :i ... c.a-b-'i-1--i t-Y---
t o Unit 2. The Note only applies to Unit 3, thus the Unit 3 
Surveillances SITTgll not be performed with Unit 3 in MODE 1, 
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2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3,8.1.17 

Consistent with Regulatory Guide 1.9 (Ref 3), 
paragraph C.2.2.13, demonstration of the test mode override 
ensures that the DG availability under accident conditions 
is not compromised as the result of testing. Interlocks to 
the LOCA sensing circuits cause the DG to automatically 
reset to ready-to-load operation if a Unit 3 ECCS initiation 
signal is received during operation in the test mode while 
synchronized to either Unit 2 or a Unit 3 4 kV emergency 
bus. Ready-to-load operation is defined as the DG running 
at rated speed and voltage with the DG output breaker open. 

B 3.8--34 Revision No. 87 



0 

BASES 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UN IT 3 

SR 3.8.1,17 (continued) 
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The requirement to automatically energize the emergency 
loads with offsite power ensures that the emergency loads 
will connect to an offsite source. This is performed by 
ensuring that the affected 4 kV bus remains energized 
following a simulated LOCA trip of the DG output breaker, 
and ensuring 4kV and ECCS logic performs as designed to 
connect all emergency loads to an offsite source. The 
requirement for 4kV bus loading is covered by overlapping 
SRs specified in Specification 3.8.1, "AC Sources-Operating" 
and 3.3.5.1 "ECCS Instrumentation". In lieu of actual 
demonstration of connection and loading of loads, testing 
that adequately shows the capability of the emergency loads 
to perform these functions is acceptable. This testing may 
include any series of sequential, overlapping, or total 
steps so that the entire connection and loading is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

To minimize testing of the DGs, the Note allows a single 
test (instead of two tests, one for each unit) to satisfy 
the requirements for both units. This is allowed since the 
main purpose of the Surveillance can be met by performing 
the test on either unit. If the DG fails one of these 
Surveillances, the DG should be considered inoperable on 
both units, unless the cause of the failure can be dire~tly 
related to only one unit. ' 

SR 3.8,1.18 

Under accident and loss of offsite power conditions, loads 
are sequentially connected to the bus by individual load 
timers (i.e., relays). The sequencing logic controls the 
permissive and starting signals to motor breakers in timed 
load blocks as depicted, by example, on Table 8.5.1 of 
Reference 10 to prevent overloading of the DGs due to high 
motor starting currents. The design interval for each 
individual load timer is the time between each load block 
that is applied onto the associated DG and is listed on the 
example Table 8.5.1 of Reference 10. The load sequence time 
interval (including the 10% tolerance) ensures that 
sufficient time exists for the DG to restore frequency and 
voltage prior to applying the next timed load block. This 
ensures that safety analysis assumptions regarding ESF 
equipment time delays are not violated. Reference 10 
provides a summary of the automatic loading of emergency 
buses. 
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SR 3.8.1.18 (continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note. The reason for the N-ote is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems. This 
Surveil1ance tests the applicable logic associated with 
Unit 3. The comparable test specified in the Unit 2 
Technical Specifications tests the applicable logic 
associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. As 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 3. The Note only applies to Unit 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.8.1.19 

In the event of a OBA coincident with a loss of offsite 
power, the □ Gs are required to supply the necessary power to 
ESF systems so that the fuel, RCS, and containment design 
limits are not exceeded. 

This Surveillance demonstrates DG operation, as discussed in 
the Bases for SR 3.8.1.11, during a loss of offsite power 
actuation test signal in conjunction with an ECCS initiation 
signal. In lieu of actual demonstration of connection and 
loading of loads, testing that adequately shows the 
capability of the DG system to perform these functions is 
acceptable. This testing may include any series of 
sequential, overlapping, or total steps so that the entire 
connection and loading sequence is verified. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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This SR is modified by two Notes. The reason for Note 1 is 
to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions, that is, with the engine coolant and oil 
being continuously circulated and temperature maintained 
consistent with manufacturer recommendations. The 
surveillance requirement allowance of± 2% for the EDG 
frequency is intended to allow for EDG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. The reason 
for Note 2 is that performing the Surveillance would remove 
a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. This Surveillance tests the applicable logic 
associated with Unit 3. The comparable test specified in 
the Unit 2 Technical Specifications tests the applicable 
logic associated with Unit 2. Consequently, a test must be 
performed within the specified Frequency for each unit. AE 
the Surveillance represents separate tests, the Note 
specifying the restriction for not performing the test while 
the unit is in MODE 1, 2, or 3 does not have applicability 
to Unit 2. The Note only applies to Unit• 3, thus the Unit 3 
Surveillances shall not be performed with Unit 3 in MODE 1, 
2, or 3. Credit may be taken for unplanned events that 
satisfy this SR. 

SR 3.B.1.20 

This Surveillance demonstrates that the DG starting 
independence has not been compromised. Also, this 
Surveillance demonstrates that each engine can achieve 
proper speed within the specified time when the DGs are 
started simultan~ously. 

The minimum voltage and frequency stated in the SR are those 
necessary to ensure the DG can accept DBA loading while 
maintaining acceptable voltage and frequency levels. The 
surveillance requirement allowance of± 2% for the EDG 
frequency is intended to allow for EDG transient operations 
during testing. The nominal frequency value of 60 Hz is 
credited in plant analyses for ECCS performance. Stable 
~peration at the nominal voltage and frequency values is 
also essential to establishing DG OPERABILITY, but a time 
constraint is not imposed. This is because a typical DG 
will experience a period of voltage and frequency 
oscillations prior to reaching steady state operation if 
these oscillations are not da:mped out by load application. 
This period may extend beyond the 10 second acceptance 
criteria and could.be a cause for failing the SR. In lieu 
of a time constraint in the SR, PBAPS will monitor and trend 
the actual time to reach steady state operation as a means 
of ensuring there is no voltage regulator or governor 
degradation which could cause a DG to become inoperable. 

(continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. This SR is modified 
by two Notes. The reason for Note 1 is to minimize wear on 
the DG during testing. For the purpose of this testing, the 
DGs must be started from standby conditions, that is, with 
the engine coolant and oil continuously circulated and 
temperature maintained consistent with manufacturer 
recommendations. To minimize testing of the DGs, Note 2 
allows a single test (instead of two tests, one for each 
unit) to satisfy the requirements for both units. This is 
allowed since the main purpose of the Surveillance can be 
met by performing the test on either unit. If a DG fails 
one of these Surveillances, a DG should be considered 
inoperable on both units, unless the cause of the failure 
can be directly related to only one unit. 

SR 3,8.1.21 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.1.1 through 
SR 3.8.1.20) are applied only to the Unit 3 AC sources. 

-----------------1 A-4--s--S tl--F-V-e--4-+l-a-A e-e-+-s---f3-P-G-V-M-e El---t-0 di re c-t-t-A-a-t-t-A e-af) fH'-B f3 r-i--at---
S u r veil lances for the required Unit 2 AC sources are 
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governed by the applicable Unit 2 Technical Specifications. 
Performance of the applicable Unit 2 Surveillances will 
satisfy Unit 2 requirements, as well as satisfying this 
Unit 3 Surveillance Requirement. Six exceptions are noted 
to the Unit 2 SRs of LCO 3.8.1. SR 3.8.1.8 is excepted when 
only one Unit 2 offsite circuit is required by the Unit 3 
Specification, since there is not a second circuit to 
transfer to. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
SR 3.8.1.18 (ECCS load block requirements only), and 
SR 3.8.1.19 are excepted since these SRs test the Unit 2 
ECCS initiation signal, which is not needed for the AC 
sources to be OPERABLE on Unit 3. 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3. 

As Noted, if Unit 2 is in MODE 4 or 5, or movi·ng irradiated 
fuel assemblies in the secondary containment, the Note to 
Unit 2 SR 3.8.2.1 is applicable. This ensures that a Unit 3 
SR will not require a Unit 2 SR to be performed, when the 
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B 3.8.1 

SR 3.8.1.21 (continued) 

Unit 2 Technical Spec1fications exempts performance of a 
Unit 2 SR (However, as stated in the Un1t 2 SR 3.8.2.1 Note, 
while performance of an SR is exempted, the SR still must be 
met). 

1. 

2. 

3. 

4. 

5. 

. 6. 

7. 

8. 

9. 

10. 

11. 

UFSAR, Sect1ons 1.5 and 8.4.2. 
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UFSAR, Chapter 14. 

Generic Letter 84-15. 

Regulatory Guide 1.93, December 1974 . 
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Regulatory Guide 1.108, August 1977. 
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A description of the AC sources is provided in the Bases for 
LCD 3.8.1, "AC Sources-Operating." 

The OPERABILITY of the minimum AC sources during MODES 4 
and 5 and during movement of irradiated fuel assemblies in 
secondary containment ensures that: 

a. The facility can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate AC electrical power is provided to mitigate 
events postulated during shutdown, such as a fuel 
handling accident. 

In general, when the unit is sh1JU0-wn--t-Ae---+ec-tm+-c~a--+-l--~----
Speci fi cations requirements ensure that the unit has the 
capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and 
concurrent loss of all offsite or loss of all onsite power 
is not required. The rationale for this is based on the 
fact that many Design Basis Accidents (DBAs) that are 
analyzed in MODES 1, 2, and 3 have no specific analyses in 
MODES 4 and 5. Worst case bounding events are deemed not 
credible in MODES 4 and 5 because the energy contained 
within the reactor pressure boundary, reactor coolant 
temperature and pressure, and corresponding stresses result 
in the probabilities of occurrences significantly reduced or 
eliminated, and minimal consequences. These deviations from 
OBA analysis assumptions and design requirements during 
shutdown conditions are allowed by the LCO for required 
systems. 

During MODES 1, 2, and 3, various deviations from the 
analysis assumptions and design requirements are allowed 
within the ACTIONS. This allowance is in recognition that 
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certain testing and maintenance activities must be 
conducted, provided an acceptable level of risk is not 
exceeded. During MODES 4 and 5, performance of a 
significant number of required testing and maintenance 
activities is also required. In MODES 4 and 5, the 
activities are generally planned and administratively 
controlled. Relaxations from typical MODES 1, 2, and 3 LCO 
requirements are acceptable during shutdown MODES, based on: 

a. The fact that time in an outage is limited. This is a 
risk prudent goal as well .as a utility economic 
consideration. 

b. Requiring appropriate compensatory measures for 
certain conditions. These may include administrative 
controls, reliance on systems that do not necessarily 
meet typical design requirements applied to systems 
credited in operation MODE analyses, or both. 

c. Prudent utility consideration of the risk associated 
with multiple activities that could affect multiple 
systems. 

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting 

--------~-----~MO~D~ES~l,__1__,~__filluirements)_w~i~t=h ____ _ 

LCO 
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systems assumed to function during an event. 

In the event of an accident during shutdown, this LCO 
ensures the capability of supporting systems necessary for 
avoiding invnediate difficulty, assuming either a loss of all 
offsite power or a loss of all onsite (diesel generator 
(DG}} power. 

The AC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

One offsite circuit supplying the Unit 3 onsite Class IE 
power distribution subsystem(s) of LCO 3.8.8, •Distribution 
Systems-Shutdown,• ensures that all required Unit 3 powered 
loads are powered from offsite power. Two OPERABLE DGs, 
associated with the Unit 3 onsite Class IE power 
distribution subsystem(s) required OPERABLE by LCO 3.8.8, 
ensures that a diverse power source is available for 
providing electrical power support assuming a loss of the 

(continued) 
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(continued) 
offsite circuit. In addition some equipment that may be 
required by Unit 3 is powered from Unit 2 sources (e.g., 
Containment Atmospheric Dilution System, Standby Gas 
Treatment System, Emergency Service Water System, and Main 
Control Room Emergency Ventilation System). Therefore, 
qualified circuits between the offsite transmission network 
and the Unit 2 onsite Class lE AC electrical power 

. distribution subsystem(s), and the DG(s) (not necessarily 
different DG(s) from those being used to meet LCO 3.8.2.b 
requirements) .capable of supplying power to the required 
Unit 2 subsystems of each Of the required components must 
also be OPERABLE. Together, OPERABILITY of the required 
offsite circuit(s) and required DG(s) ensures the 
availability of sufficient AC sources to operate the plant 
in a safe manner and to mitigate the consequences of 
postulated events during shutdown (e.g., fuel handling 
accidents). Automatic initiation of the required DG during 
shutdown conditions is specified in LCD 3.3.8.1, LOP 
Instrumentation. 

The qualified Unit 3 offsite circuit must be capable of 
maintaining rated frequency and voltage while connected to 
the respective Unit 3 4 kV emergency bus(es), and of 
accepting required loads during an accident. Qualified 
offsite circuits are those that are described in the UFSAR, 
Technical Specification Bas es Section 3, 8_. l a.ruLa-r~.e..-pa..!'.:rt~o+1fe------~-

----------------t-ne----tt-c-eTTSi7fgI5a s 1sro r the unit. A Unit 3 offsite circuit 
consists of the incoming breaker and disconnect to the 
startup and emergency auxiliary transformer, the respective 
circuit path to the emergency auxiliary transformer and the 
circuit path to the Unit 3 4 kV emergency buses required .bY 
LCD 3.8.8, including feeder breakers to the required Unit 3 
4 kV emergency buses. A qualified Unit 2 offsite circuit's 
requirements are the same as the Unit 3 circuit's 
requirements, except that the circuit path, including the 
feeder breakers, is to the Unit 2 4 kV emergency buses 
required to be OPERABLE by LCD 3.8.8. 

PBAPS UNIT 3 

The required DGs must be capable of starting, accelerating 
to rated speed and voltage, and connecting to their 
respective Unit 3 emergency bus on detection of bus 
undervoltage. This sequence must be accomplished within 
10 seconds. Each DG must also be capable of accepting 
required loads within the assumed loading sequence 
intervals, and must continue to operate until offsite power 
can be restored to the 4 kV emergency buses. These 
capabilities are required to be met from a variety of 
initial conditions such as OG in standby with engine hot and 
DG in standby with engine at ambient conditions. Additional 
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DG capabilities must be demonstrated to meet required 
Surveillances, e.g., capability of the DG to revert to 
standby status on an ECCS signal while operating in parallel 
test mode. Proper sequencing of loads is a required 
function for DG OPERABILITY. The necessary portions of the 
Emergency Service Water System are also required to provide 
appropriate cooling to each requfred DG. 

The OPERABILITY requirements for the DG capable of supplying 
power to the Unit 2 powered equipment are the same as 
described above, except that the required DG must be capable 
of connecting to its respective Unit 2 4 kV emergency bus. 
(In addition, the Unit 2 ECCS initiation logic SRs are not 
applicable, as described in SR 3.8.2.2 Bases.) 

It is acceptable for 4 kV emergency buses to b~ cross tied 
during shutdown conditions, permitting a single offsite 
power circuit to supply all required buses. No automatic 
transfer capability is required for offsite circuits to be 
considered OPERABLE. 

~ APPLICABILITY The AC sources are required to be OPERABLE in MODES 4 and 5 
b, and during movement of irradiated fuel assemblies in the 

---------------=-s--=-e-=-co:::..:n:..:..:d::...:a::__:_r_,,_y_----=c-=--on'--'-t"-'a"--'i---'-'n=m~e~□t-t_o___p_c.ruLtd.e-~~-e----that'-"".----------
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a. Systems that provide core cooling are available; 

b. Systems needed to mitigate a fuel handling accident 
are available; 

c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

AC power requirements for MODES 1, 2, and 3 are covered in 
LCO 3. 8 .1. 

(continued) 
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LCO 3.0.3 1s not applicable while 1n MODE 4 or 5. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCD 3.0.3 1s not applicable. If moving irradiated fuel 
assemblies while in MODE 4 or 5, LCD 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE l, 2, or 3, the fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies wou1d not be 
sufficient reason to require a reactor shutdown. 

A.land 8.1 

With one or more required offsite circuits inoperable, or 
with one DG inoperable, the remaining required sources may 
be capable of supporting sufficient required features (e.g., 
system, subsystem, division, component, or device) to allow 
continuation of CORE ALTERATIONS, and fuel movement. For 
example, if two or more 4 kV emergency buses are required 
per LCD 3.8.8, one 4 kV emergency bus with offsite power 
available may be capable of supplying sufficient required 
features. By the allowance of the option to declare 
required features inoperable that are not powered from 
offsi te power ( Re ui red .-)---0-r-t-3-pa-a~etn-n-------
powere y the required DG (Required Action B.l), 
appropriate restrictions can be implemented in accordance 
with the affected feature(s) LCOs' ACTIONS. Required 
features remaining powered from a qualified offsite power 
circuit, even if that circuit is considered inoperable 
because it is not powering other required features, are not 
declared inoperable by this Required Action. If a stngle DG 
is credited with meeting both LCD 3.8.2.d and one of the DG 
requirements of LCD 3.8.2.b, then the required features 
remaining capable of being powered by the DG are not 
declared inoperable by this Required Action, even if the DG 
is considered inoperable because it is not capable of 
powering other required features. 

A.2.1. A.2.2. A.2.3, 8.2.1. B.2.2. B.2.3. C.l. C,2. and C.3 

With an offsite circuit not available to all required 4 kV 
emergency buses or one required DG inoperable, the option 
still exists to declare all required features inoperable 
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A.2.1, A.2,2, A.2.3. B.2,1. 8.2.2. B.2,3. C.1. C.2. and C,3 
(continued) 

(per Required Actions A.1 and B.1). Since this option may 
involve undesired administrative efforts, the allowance for 
sufficiently conservative actiong is made. With two or more 
required DGs inoperable, the minimum required diversity of 
AC power sources may not be available. It is, therefore, 
required to suspend CORE ALTERATIONS, and movement of 
irradiated fuel assemblies in the secondary containment. 

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition. 
These actions minimize the probabi1ity of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required AC sources and to 
continue this action urrtil restoration is accomplished in 
order to provide the necessary AC power to the plant safety 
systems. 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 

~ restoration of the required AC electrical power sources 
~ should be completed as quickly as possible in order to 

-
----------------imiin~,f-mriiiz~e~t~he~tfiiim~e~du;rti~n~g_w.b.ic.b_tile--p~~n-t-s-a-f-ety--sy-st-ems-rnaY 

be without sufficient power. 

SURVEILLANCE 
REQU I REMEN,TS 

PBAPS UNIT 3 

Pursuant to LCD 3.0.6, the Distribution System ACTIONS would 
not be entered even if all AC sources to it are inoperable, 
resulting in de-energization. Therefore, the Required 
Actions of Condition A have been modified by a Note to 
indicate that when Condition A is entered with no AC power 
to any required 4 kV emergency bus, ACTIONS for LCO 3.8.8 
must be immediately entered. This Note allows Condition A 
to provide requirements for the loss of the offsite circuit 
whether or not a required bus is de-energized. LCO 3.8.8 
provides the appropriate restrictions for the situation 
involving a de-energized bus. 

SR 3.8,2.1 

SR 3.8.2.1 requires the SRs from LCD 3.8.1 that are 
necessary for ensuring the OPERABILITY of the Unit 3 AC 
sources in other than MODES 1, 2, and 3. SR 3.8.1.8 is not 
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SR 3,8,2.1 (continued) 

AC Sources -Shutdown 
B 3.8.2 

required to be met since only one offsite circuit is 
required to be OPERABLE. SR 3.8.1.17 is not required to be 
met because the required OPERABLE DG(s) is not required to 
undergo periods of being synchronized to the offsite 
circuit. SR 3.8.1.20 is excepted because ~tarting 
independence is not required with the DG(s) that is not 
-required to be OPERABLE. Refer to the corresponding Bases 
for LCD 3.8.1 for a diScussion of each SR. 

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE 'oG(s) from being 
paralleled wtth the offsite power network or otherwise 
rendered inoperable during the performance of SRs, and to 
preclude de-energizing a required 4 kV emergency bus or 
disconnecting a required offsite circuit during performance 
of SRs. With limited AC sources available, a single event 
could compromise both the required circuit and· the DG. It 
is the intent that these SRs must still be capable of being 
met, .but actual performance is not required during periods 
when the DG and offsite circuit are required to be OPERABLE. 

This SR is modified by a second Note. The reason for the 
Note is. to preclude re ui ri n the _omaticJJ.rnct-1-on-s--e:f--t-n,:,-----

-------------~,m on an E initiation to be functional during periods 

PBAPS UNIT 3 

when ECCS are not required. 

SR 3,8.2.2 

This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 2 AC sources are 
governed by the Unit 2 Technical Specifications. 
Performance of the applicable Unit 2 Surveillances will 
satisfy Unit 2 requirements, as well as satisfying this 
Unit 3 Surveillance Requirement. Seven exceptions are noted 
to the Unit 2 SRs of LCO 3.8.1. SR 3.8.1.8 is excepted when 
only one Unit 2 offsite circuit is required by the Unit 3 
Specification, since there is not a s~cond circuit to 
transfer to. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, 
SR 3.8.1.18 (ECCS load block requirements only), and 
SR 3.8.1.19 are excepted since these SRs test the Unit 2 
ECCS initiation signal, which is not needed for the AC 
sources to be OPERABLE on Unit 3. SR 3. 8 .1. 20 is excepted 
since starting independence is not required with the DG(s) 
that is not required to be OPERABLE. 
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SR 3.8.2,2 (continued) 

AC Sources - Shutdown 
B 3.8.2 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3. 

As Noted, if Unit 2 is not in HOOE 1, 2, or 3, the Note to 
Unit 2 SR 3.8.2.1 1s applicable. This ensures that a Unit 3 
SR will not require I Unit 2 SR to be performed. when the 
Unit 2 Technical Specifications exempts performance of a 
Unit 2 SR or when Unit 2 is defueled. (However, as stated 
in the Unit 2 SR 3.8.2.1 Note, while perfonnance of an SR is 
exempted, the SR still must be met). 

REFERENCES None. 
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Diesel Fuel Oil, Lube Oil, and Starting Air 

B 3.8.3 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air 

BASES 

BACKGROUND 

PBAPS UNIT 3 

Each of the four diesel generators (DGs) is provided with an 
associated storage tank which collectively have a fuel oil 
capacity sufficient to operate a 77 four DGs for a period of 
7 days while the DG is supplying maximum post loss of 
coolant accident (LOCA) load demand discussed in UFSAR, 
Section 8.5.2 (Ref. 1). The maximum load demand is 
calculated using the time dependent loading of each DG and 
the assumption that all four DGs are available. This onsite 
fuel oil capacity is sufficient to operate the DGs for 
l anger than the time to replenish the onsite supply from 
outside sources. Post accident electrical loading and fuel 
consumption is not equally shared among the DGs. Therefore, 
it may be necessary to transfer post accident loads between 
DGs or to transfer fuel oil between storage tanks to achieve 
7 days of post accident operation for all four DGs. Each 
storage tank contains sufficient fuel to support the 
operation of the DG with the heaviest load (with four DGs 
available) for greater than 6 days with 31,000 gallons 
initially in each tank. 

Each DG is equipped with a day tank and an associated fuel 
transfer pump that will automatically transfer oil from a 
fuel storage tank to the day tank of the associated DG when 
actuated by a float switch in the day tank. Additionally, 
the capability exists to transfer fuel oil between storage 

'tanks. Redundancy of pumps and piping precludes the failure 
of one pump, or the rupture of any pipe, valve, or tank to 
result in the loss of more than one DG. All outside tanks 
and piping are located underground. 

___ f Qt_ p_rnp_er:_~aJ:; i Q__n _gf____ib_g_ ?_ta n9_g,y_~1J_ j_s_ n_e_ces s a ry to 
ensure the proper quality of the fuel oil. Regulatory ------- ----
Guide 1.137 (Ref. 2) addresses the recommended fuel oil 
practices as supplemented by ANSI N195 (Ref. 3). The fuel 
oil properties governed by these SRs are the water and 
sediment content, the kinematic viscosity, specific gravity 
(or API gravity), and impurity level. 
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Diesel Fuel Oil, Lube 011, and Starting Air 
B 3.8.3 

The DG 1ubrication system is designed to provide sufficient 
lubrication to permit proper operation of its associated DG 
under all loading conditions. The system is required to 
circulate the lube oil to the diesel engine working surfaces 
and to remove excess heat generated by friction during 
operation. Each engine oil sump and associated lube oil 
storage tank, along with additional inventory which is 
stored in a seismic Class I structure that is protected 
against other natural phenomena, are capable of supporting a 
minimum of 7 days of operation. Each lube oil sump utilizes 
a mechanical float-type level controller to automatically 
maintain the sump at the "full level running" level via 
gravity feed from the associated lube oil storage tank. 

Each DG has an air start system that includes two air start 
receivers; each with adequate capacity for five successive 
normal starts on the DG without recharging the air start 
receiver. 

APPLICABLE The initial conditions of Design Basis Accident (OBA) and 
SAFETY ANALYSES transient analyses in UFSAR, Chapter 8 (Ref. 4), and 

Chapter 14 (Ref. 5), assume Engineered Safety Feature (ESF) 
systems are OPERABLE. The DGs are designed to provide 
sufficient capacity, capability, redundancy, and reliabJl.i1y ____ _ 

--------------~nsure the availability of necessary power to ESF systems 
so that fuel, Reactor Coolant System, and containment design 
limits are not exceeded. These limits are discussed in more 
detail in the Bases for Section 3.2, Power Distribution 
Limits; Section 3.5, Emerg~ncy Core Cooling Systems (ECCS) 
and Reactor Core Isolation Cooling (RCIC) System; and 
Section 3.6, Containment Systems. 

LCD 

PBAPS UN IT 3 

Since diesel fuel oil, lube oil, and starting air subsystem 
support the operation of the standby AC power sources, they 
satisfy Criterion 3 of the NRC Policy Statement. 

Stored diesel fuel oil is required to have sufficient supply 
for 7 days of operation at the worst case post·accident 
time-dependent load profile. It is also required to meet 
specific standards for quality. Add1ti on ally, sufficient 
lube oil supply must be available to ensure the capability 
to operate at full load for 7 days. T~is requirement, in 
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APPLICABILITY 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

conjunction with. an ability to obtain replacement supplies 
~~ithin 7 days, supports the availability of DGs required to 
shut down both the Unit 2 and Unit 3 reactors and to 
maintain them in a safe condition for an abnormal 
operational transient or a postulated OBA in one unit with 
loss of offsite power. DG day tank fuel oil requirements, 
as well as transfer capability from the storage tank to the 
day tank, are addressed in LCO 3.8.1, uAc Sources
Operating, • and LCO 3.8.2, "AC Sources-Shutdown. n 

The starting air system is required to have a minimum 
capacity for five successive DG normal starts without 
recharging the ai.r start receivers. Only one air start 
receiver per DG is required, since each air start receiver 
has the required capacity. 

The AC sources (LCO 3.8.1 and LCO 3.8.2} are required to 
ensure the availability of the required power to shut down 
both the Unit 2 and Unit 3 reactors and maintain them in a 
safe shutdown condition after an abnonnal operational 
transient or a postulated. DBA in either Unit 2 or Unit 3. 
Because stored diesel fuel oil, lube oil, and starting air 
subsystem support LCO 3.8.1 and LCO 3.8.2, stored diesel 
fuel oil, lube oil, and starting air are required to be 

_____________ witbin-1Jm.its_when-the-assoc:i-atecLDG-i-s-~qU-i~ed--tO-be----
OPERABLE. 

ACTIONS 

0 
PBAPS UNIT 3 

The Actions Table is modified by a Note indicating that 
separate Condition entry is allowed for each DG. This is 
acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable 
DG subsystem. Complying with the Required Actions for one 
inoperable D6 subsystem may allow for continµed operation, 
and subsequent inoperable DG subsystem(s) are governed by 
separate Condition entry and application of associated 
Required Actions. 

{continued} 
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A.1 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

With fuel oil level< 33,000 gal in a storage tank (which 
includes margin for the unusable volume of oil), the 7 day 
fuel oil supply for a DG is not available. However, the 
Condition is restricted to fuel oil level reductions that 
maintain at'least a 6 day supply (with fuel oil transfer 
between storage tanks). These circumstances may be caused 
by events such as: 

a. Full load operation required for an inadvertent start 
while at minimum required level; or 

b. Feed and bleed operations that may be necessitated by 
increasing particulate levels or any number of other 
oil quality degradations. 

This restriction allows sufficient time for obtaining the 
requisite replacement volume and performing the analyses 
required prior to addition of the fuel oil to the tank. A 

period of 48 hours is considered sufficient to complete 
restoration of the required level prior to declaring the DG 
inoperable. This period is acceptable based on the 
remaining capacity (> 6 days), the fact that procedures will 

-----------------""""--~~ti,atect_____to.......obtain-46plen±-.sl.unen-i!--,-and-the-ro 
probability of an event during this brief period. 

PBAPS UNIT 3 

B.1 

In this condition, the 7 day lube oil inventory, i.e., 
sufficient lube oil to support 7 days of continuous DG 
operation at full load conditions, is not available. 
However, the Condition is restricted to lube oil volume 
reductions that maintain at least a 6 day supply. The lube 
oil inventory equivalent to a 6 day supply is 300 gallons. 
This restriction allows sufficient time for obtaining the 
requisite replacement volume. A period of 48 hours is 
considered suff.icient to complete restoration of the 
required volume prior to declaring the DG inoperable. This 
period is acceptable based on the remaining capacity 
(> 6 days), the low rate of usage, the ~ace that procedures 
will be initiated to obtain replenishment, and the low 
probability of an event during this brief p~riod. 

continued) 
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ACTIONS Ll. 
(continued) 

This Condition is entered as a result of a failure to meet 
the acceptance criterion for particulates. Normally, 
trending of particulate levels allows sufficient time to 
correct high particulate levels prior to reaching the limit 
of acceptability. Poor sample procedures (bottom sampling), 
contaminated sampling equipment, and errors in laboratory 
analysis can produce failures that do not follow a trend. 
Since the presence of particulates does not mean failure of 
the fuel oil to burn properly in the diesel engine, since 
particulate concentration is unlikely to change 
significantly between SurYeillance Frequency intervals, and 
since proper engine performance has been recently 
demonstrated (within 31 days), it is prudent to allow a 
brief period prior to declaring the associated DG 
inoperable. The 7 day Completion Time allows for further 
evaluation, resampl ing, and re-analysis of the DG fuel oil. 

D...l 

With the new fuel oil properties defined in the Bases for 
SR 3.8.3.3 not within the required limits, a period of 
30 days is allowed for restoring the stored fuel oil 

______________ rro_perti es. Thts_p_eri od pro vi des__suf£icienLti me-to-test---
the stored fuel oil to detennine that the new fuel oil, when 
mixed with previously stored fuel oil, remains acceptable, 

PBAPS UNIT 3 

or to restore the stored fuel oil properties. This 
restoration may involve feed and bleed procedures, 
filtering, or combination of these procedures. Even if a DG 
start and load was required during this time interval and 
the fuel oil properties were outside limits, there is high 
likelihood that the DG would still be capable of performing 
its intended function. 

Ll 

With required starting air receiver pressure< 225 psig, 
sufficient capacity for five successive DG nonnal starts 
does not exist. However, as long as the receiver pressure 
is> 150 psig, there is adequate capacity for at least one 
start attempt, and the DG can be considered OPERABLE while 

(continued) 
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E.l (continued) 

Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

the air receiver pressure is restored to the required limit. 
A period of 48 hours is considered sufficient to complete 
restoration to the required pressure prior to declaring the 
DG inoperable. This period is acceptable based on the 
remaining air start capacity, the fact that most DG starts 
are accomplished on the first attempt, and the low 
probability of an event during this brief period. 

F.l 

With a Required Action and associated Completion Time of 
Condition A, B, C, D, or E not met, or the stored diesel 
fuel oil, lUbe oil, or starting air subsystem not within 
limits for reasons other than addressed by Conditions A 
through E, the associated DG may be incapable of performing 
its intended function and must be immediately declared 
inoperable. 

SR 3.8.3.1 C) 
----'--------~-----____;T~h~i~s~S~R:---'pr.o_vi.de~i.f..i.Ga-t-ioe-t-h~ere is an-a~d™e~qu~a~t~ec--------

useable inventory of fuel oil in the storage tanks to 

PBAPS ONIT 3 

support each DG's operation of all four DGs for 7 days at 
the worst case post accident time-dependent load profile. 
The 7 day period is sufficient time to place both Uni.t 2 and 
Onit 3 in a safe shutdown condition and to bring in 
replenishment fuel from an offsite location. 

The Surveillance Frequency is c9ntrolled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.2 

This Surveillance ensures that sufficient lubricating oil 
inventory (combined inventory in the DG lube oil sump, lube 
oil storage tank, and in a seismically qualified structure) is 
available to support at least 7 days of full load operation 
for each DG. The lube oil inventory equivalent to a 7 day 
supply is 350 gallons and is based on the DG manufacturer's 
consumption values for the run time of the DG. The entire 
inventory of lube oil required by Technical Specifications 
shall be stored in a location which is seismic Class I and is 
protected against other natural pheonomena. Implicit in this 
SR is the requirement to verify the 

(continued) 
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Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

SR 3.8.3.2 (continued) 

capability to transfer the lube oil from its storage 
location to the DG to maintain adequate inventory for 7 days 
of full load operation without the level reaching the 
manufacturer's recommended minimum level. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.3 

The tests of new fuel oil prior to addition to the storage 
tanks are a means of determining whether new fuel oil is of 
the appropriate grade and has not been conta~inated with 
substances that would·have an immediate detrimental impact 
on diesel engine combustion. If results from these tests 
are within acceptable limits, the fuel oil may be added to 

. the storage tanks without concern for contaminating the 
entire volume of fuel oil in the storage tanks. These tests 
are to be conducted prior to adding the new fuel to the 
storage tank(s), but in no case is the time between the 
sample (and corresponding results) of new fuel and addition 
of new fuel oil to the storage tanks to exce.ed 31 days. The 
tests, limits, and applicable ASTM Standards are as follows: 

a. Sample the new fuel oil in accordance with ASTM 
D4057-81 (Ref. 6~; 

b. Verify in accordance with the tests specified in ASTM 
D975-81 (Ref. 6) as discussed in Reference 7 that the 
sample has a kinematic viscosity at 40°C of~ 1.9 
cehtistokes and~ 4.1 centistokes (if specific gravity 
was not determined by comparison with the supplier's 
certification), and a flash point of~ 125°F; 

c. Verify in accordance with tests specified in ASTM 
D1298-80 (Ref. 6) as discussed in Reference 7 that the 
sample has an absolute specific gravity at 60/60°F of 
~ 0.83 and~ 0.89 , or an absolute specific gravity of 
within 0.0016 at 60/60°F when compared to the 
supplier's certificate, or an AP! gravity at 60°F of 
~ 27° and~ 39°, or an API gravity of within 0.3° at 
60°F when compared to the supplier's certification; 
and 
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Diesel Fuel 011, Lube 011, and Starting Air 
B 3.8.3 

SR 3,8,3,3 (continued) 

ct. Verify that the new fuel oil has a clear and bright 
appearance with proper color when tested in accordance 
with ASTM 04176-82 (Ref. 6) as discussed in Refe~ence 
7; or verify, in accordance with ASTM 0975-81 (Ref. 
6), that the sample has a water and sediment content 
~ 0.05 volume percent when dyes have been 
intentionally added to fuel oil (for example due to 
sulfur content). 

Failure to meet any of the above limits is cause for 
rejecting the new fuel oil , but does not represent a failure 
to meet the LCO concern since the fuel oil is not added to 
the storage tanks. 

Following the initial new fuel oil sample, the fuel oil is 
analyzed to establish that the other properties are within 
the required acceptance criteria for new fuel oil specified 
in Table 1 of ASTM 0975-81. The testing methodology must be 
in accordance with ASTM 0975-81 as discussed in Reference 7, 
except that the testing methodology for sulfur may be in 
accordance with ASTM 01552-79 (Ref. 6) or ASTM 02622-82 
(Ref. 6) or ASTM 05453 (for ultra low sulfur diesel). Even 
with the use of ultra-low sulfur diesel fuel oil the 
Technical Specifications acceptance limit for suifur weight 
percent is maintained by Table 1 of ASTM 0975-81. In 
addition to the properties specified in Table 1 of ASTM 
0975-81, measurement of lubricity is required, in accordance 
with the testing methodology in ASTM 06079, with acceptance 

etla__s_p e.ci-f----i-e d_:i-n-+a G-1-e-l-----El-+--A-£-T--M-B m----e 6~lh--t1 e:,-,:s..,..,er-----------tl----
---~~----------a d~d~i ti on al analyses are required by Specification 5.5.9, 

"Diesel Fuel Oil Testing Program," to be performed within 31 
days following sampling and addition. This 31 day . 

C\ 
~ 
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requirement is intended to assure that: 1) the new fuel oil 
sample taken is no more than 31 days old at the time of 
adding the new fuel oil to the DG storage tank, and 2) the 
results of the new fuel oil sample are obtained within 31 
days after addition of the new fuel oil to the DG storage 
tank. The 31 day period is acceptable because the fuel oil 
properties of interest, even if they were not within stated 
limits, would not have an immediate effect on DG operation. 
This Surve1l lance ensures the availability of high qual Hy 
fuel oil for the DGs. 

fuel oil degradation during long term storage shows up as an 
increase in particulate, mostly due to oxidation. The 
presence of particulate does not mean that the fuel oil will 
not burn properly in a diesel engine. The particulate can 
cause fouling of filters and fuel oil injection equipment, 
however, which can cause engine failure. The fuel oil 
properties which can affect diesel generator performance 
(flash point, cetane number, viscosity, cloud point) do not 
change during storage. If these properties are within 
specification when the fuel is pl aced in storage, they wi 11 
remain within specification unless other non-specification 
petroleum products are added to the storage tanks. The 
addition of non-specification petroleum products is 
precluded by above described surveillance test program. 
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SR 3.8.3.3 (continued) 

Particulate concentrations should be determined in 
accordance with ASTM D2276-78 (Ref. 6), Method A, as 
discussed in Reference 7 except that the filters specified 
in ASTM D2276-78, (Sections 3.1.6 and 3.1.7) may have a 
nominal pore size up to three microns. This method involves 
a gravimetric determination of total particulate 
concentration in the fuel oil and has a limit of 10 mg/1. 
It is acceptable to obtain a field sample for subsequent 
laboratory testing in lieu of field testing. For the Peach 
Bottom Atomic Power Station design in which the total volume 
of stored fuel oi1 is contained in four interconnected 
tanks, each tank mu.st be considered and tested. separately. 

The Frequency of this test takes into consideration fuel oil 
degradation trends that indicate that particulate 
concentration is unlikely to change significantly between 
Frequency intervals. 

SR 3.8.3.4 

This Surveillance ensures that, without the aid of the 
refill compressor, s uffi ci ent air start cap_g_ct.ty__f_o_r_each_J)_G ____ _ 

--------------;-;a-s 'a"v,;,a laol e. The system design requirements pro vi de for a · 
minimum of five normal engine starts without recharging. The 
pressure specified in this SR is intended to reflect the 
lowest value at whfcb the five starts can be accomplished. 

n 
V 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.3.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 
environment in order to survive. Periodic removal of water 
from the fuel storage tanks eliminates the necessary 
environment for bacterial survival. This is the most 
effective means of controlling microbiological fouling. In 
addition, it eliminates the potential for water entrainment 
in the fuel oil during DG operation. Water may come from any 
of several sources, including condensation, ground water, 
rain water, contaminated fuel oil, and from 
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Diesel Fuel Oil, Lube Oil, and Starting Air 
B 3.8.3 

SR 3.8.3.5 (continued) 

breakdown of the fuel oil by bacteria. Frequent checking 
for and removal of accumulated water minimizes fouling and 
provides data regarding the watertight integrity of the fuel 
oil system. The Surveillance Frequency is controlled under 
the Survei 11 ance Frequency Control Program. This SR is for 
preventive maintenance. The presence of water does not 
necessarily represent failure of this SR, provided the 
accumulated water is removed during performance of the 
Surveillance. 

1. UFSAR, Section 8.5.2. 

2. Regulatory Guide 1.137, Revision 1. 

3. ANSI Nl95, 1976. 

4. UFSAR, Chapter 6. 

5: UFSAR, Chapter 14. 

6. ASTM Standards: D4057-81; D975-81; 01298-80; 
D417 6 -8 2 ; D 15 5 2 -7 9 ; D 2 6 2 2 -8 2 ;_Q2 21..6..=..lB_;___an d-D-9-7-.S~ 6~. ---+---

7. Letter from G.A. Hunger (PECO Energy) to USNRC 
Document Control Desk; Peach Bottom Atomic Power 
Station Units 2 and 3, Supplement 7 to TSCR 93-16, 
Conversion to Improved Technical Specifications; dated 
May 24,· 1995. 
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The DC electrical power system provides the AC emergency 
power system with control power. It also provides a source 
of reliable, uninterruptible 125/250 voe power and 125 voe 
control power and instrument power to Class IE and non-Class 
IE loads during nomal operation and for safe shutdown of 
the plant following any plant design basis event or accident 
as documented in the UFSAR (Ref. 1), independent of AC power 
availability. The DC Electrical Power System meets the 
intent of the Proposed IEEE Criteria for Class IE Electrical 
Systems for Nuclear Power Generating Stations (Ref. 2). The 
DC electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its 
safety functions, assuming a single failure. 

The DC power sources provide both motive and control power, 
and instrument power, to selected safety related equipment, 
as well as to the nonsafety related equipment. There are 
two independent divisions per unit, designated Division I 
and Division II. Each division consists of two 125 voe 
batteries. The two 125 VDC batteries in each division are 
co e d ·n series. Each 125 voe batter has two cha ers 
(one normally inservice charger and one spare charger ta 
are exclusively associated with that battery and cannot be 
interconnected with any other 125 VDC battery. The chargers 
are supplied from separate 480 V motor control centers 
(MCCs). Each of these MCCs is connected to an independent 
emergency AC bus. Some of the chargers are capable of being 
supplied by Unit 2 MCCs, which receive power from a 4 kV 
emergency bus, via manual transfer switches. However, for a 
required battery charger to be considered OPERABLE when the 
unit is in MODE 1, 2, or 3, it must receive power from its 
associated Unit 3 HCC. The safety related loads between the 
125/250 VDC subsystem are not transferable except for tne 
Automatic Depressurization System (ADS) valves and logic 
circuits and the main steam safety/relief valves. The ADS 
logic circuits and valves and the main steam safety/relief 
valves are normally fed from the Division I DC system. 

{continued} 
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During normal operation, the DC loads are powered from the 
battery chargers with the batteries floating on the system. 
In case of loss of normal power to the battery charger, the 
DC loads are powered from the batteries. 

The DC power distribution system is described in more detail 
in Bases for LCO 3.8.7, "Distribution System-Operating," 
and LCO 3. 8. 8, "Di stri buti on System-Shutdown." 

Each of the unit's two DC electrical power divisions, 
consisting of two 125 V batteries in series, four battery 
chargers (two normally inservice chargers and two spare 
chargers), and the corresponding control equipment and 
interconnecting cabling, is separately housed in a ventilated 
room apart from its chargers and distribution centers. Each 
division is separated electrically from the other division to 
ensure that a single failure in one division does not cause a 
failure in a redundant division. There is no sharing between 
redundant Class lE divisions such as batteries, battery 
chargers, or distribution panels. 

Each battery has adequate storage capacity to meet the duty 
cycle(s) discussed in the UFSAR, Chapter 8 (Ref 7). The 
battery is designed with additional capacity above that 
required by the design duty cycle to allow for temperature 
variations and other factors. 

---------------I~h~e-b~a~t---t.e+.:i~-S-f--O+--bG~~We--F------5-1¾0Sjl-S-t--ems-a-r-€-S4--z-eG-to~--
produce required capacity at 80% of nameplate rating, 
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corresponding to warranted capacity at end of life cycles and 
the 105% design demand. The minimum design voltage limit is 
105/210 V. 

The battery cells are of flooded lead acid construction with a 
nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 V for a 58 eel 1 battery (i.e. , eel l voltage 
of 2. 07 volts per cell (Vpc)). The open circuit voltage is 
the voltage maintained when there is no charging or 
discharging. Once fully charged with its open circuit voltage 
> 2.07 Vpc, the battery cell will maintain its capacity for 30 
days without further charging. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.23 to 
2.27 Vpc. This provides adequate over-potential, which limits 
the formation of lead sulfate and self discharge. The 
nominal float voltage of 2.25 Ypc corresponds to a total 
float voltage output of 130.5 V for a 58 cell battery as 
discussed in the U FSAR, Chapter 8 (Ref. 7). 

Each required battery charger of DC electrical power 
subsystem has ample power output capacity for the steady 
state operation of connected loads required during normal 
operation, while at the same time maintaining its battery 
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bank fully charged. Ea ch battery ch.a rge r has s uffi ci ent 
capacity to restore the battery from th.e design minimum 
charge to its fully charged state within 20 hours while 
supplying normal steady state loads following a LOCA 
coincident with a los~ of offsite power. 

The battery charger is normally in the float-charge mode. 
Float-charge is the condition in which the charger is 
supplying the connected loads and the battery cells are 
receiving adequate current to optimally charge the 
battery. This assures the internal losses of a battery 
are overcome and the battery is maintained in a fully 
charged state. 

When desired, the charger can be placed in the equalize 
mode. The equalize mode is at a higher voltage than the 
float mode and charging current is correspondingly 
higher. The battery charger is operated in the equalize 
mode after a battery discharge or for routine 
maintenance. Following a battery discharge, the battery 
recharge characteristic accepts current at the current 
limit of the battery charger (if the discharge was 
significant, e.g., following a battery service test) 

-----------------rTTf't----M---nre75attery term1na vo tage approaches the charger 
voltage setpoint. Charging current then reduces 
exponentially during the remainder of the recharge cycle. 
Lead-calcium batteries have recharge efficiencies of 
greater than 95%, so once at least 105% of the ampere
hours discharged have been returned, the battery capacity 
would be restored to the same condition as it was prior 
to the discharge. This can be monitored by direct 
observation of the exponentially decaying charging 
current or by evaluating the amp-hours discharged from 
the battery and amp-hours returned to the battery. 

PBAPS UNIT 3, 

A description of the Unit 2 DC power sources is provided in 
the Bases for Un.it 2 LCO 3. 8. 4, 11 DC Sources~ Operating. 11 

(continued) 
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The initial conditions of Design Basis Accident (OBA) and 
transient ana.lyses in the UFSAR, Chapter 14 (Ref. 1), 
assume that Engineered Safety Feature (ESF) systems are 
OPERABLE. The DC electrical power system provides normal 
and emergency DC electrical power for the DGs, emergency 
auxiliaries, and control and switching during all MODES of 
operation. The OPERABILITY of the DC subsystems is 
consistent with the initial assumptions of the accident 
analyses and is based upon meeting the design basis of the 
unit. This includes maintaining DC sources OPERABLE during 
accident conditions in the event of: 

a. An assumed lass of all off site AC power or all onsi te 
AC power; and 

b. A worst case single failure. 

The DC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

The Unit 2 Division I and Division II DC electrical power 
subsystems, with each DC subsystem consisting of two 125 V 
station batteries in series, two battery chargers (one per 
battery), and the corresponding control equipment and 

______________ __,·-+H.,__.~n A--8--G--t-:i--A g-G-a-0+:i--A-g-----S-u ~+n g-p ewe-r------t-o----t-h-e-a-s-so c-ta-t-ed 
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bus, are required to be OPERABLE to ensure the availability 
of the required power to shut down the reactor and maintain 
it in a safe condition after an abnormal operational 
transient or a postulated OBA. In addition, DC control 
power (which provides control power for the 4 kV load 
circuit breakers and the feeder breakers to the 4 kV 
emergency bus) for two of the four 4 kV emergency buses, as 
well as control power for two of the diesel generators, is 
provided by the Unit 3 DC electrical power subsystems. 
Therefore, Unit 3 Division I and Division II DC electrical 
power subsystems are also required to be OPERABLE. A Unit 3 
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DC electrical power subsystem OPERABILITY requirements are 
the same as those required for a Unit 3 DC electrical power 
subsystem, except that the Unit 2: 1) Division I DC 
electrical power subsystem is allowed to consist of only the 
125 V battery A, an associated battery charger, and the 
corresponding control equipment and interconnecting cabling 
supplying 125 V power to the associated bus; and 2) 
Division II DC electrical· power subsystem is allowed to 
consist of only the 125 V battery B, an associated battery 
charger, and the corresponding control equipment and 
interconnecting cabling supplying 125 V power to the 
associated bus. This exception is allowed only if all 
250 VDC loads are removed from the associated bus. - In 
addition, a Unit 2 battery charger can be powered from a 
Unit 3 AC source, (as described in the Background section of 
the Bases for Unit 2 LCO 3.8.4, •oc Sources-Operating"}, 
and be considered OPERABLE for the purposes of meeting this 
LCO. Thus, loss of any DC electrical power subsystem does 
not prevent the minimum safety function from being 
performed. 

The DC electrical power sources are required to be OPERABLE 
in MODES 1, 2, and 3 to ensure safe unit operation and to 
ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnormal operational transients; and 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in 
the event of a postulated OBA. 

The DC electrical power requirements for MODES 4 and 5 are 
addressed in LCO 3.8.5, •oc Sources- Shutd0\1/Tl." 

AJ. 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if the DC electrical power 
subsystem inoperability resulted in de-energization of an AC 
or DC bus. Therefore, the Required Actions of Condition A 
are modified by a Note to indicate that when Condition A 

(continued} 
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results in de-energization of a Unit 3 4 kV emergency bus or 
a Unit 2 DC bus, Actions for LCO 3.8.7 must be immediately 
entered. This allows Condition A to provide requirements 
for the loss of a Unit 2 DC electrical power subsystem (due 
to performance of SR 3.8.4.7 or SR 3.8.6.6) without regard 
to whether a bus is de-energized. LCO 3.8.7 provides the. 
appropriate restriction for a de-energized bus. 

If one Unit 2 DC elEctrical power subsystem is inoperable 
due to performance of SR 3.8.4.7 or SR 3.8.6.6, the 
remaining DC electrical power subsystems have th~ capacity 
to support a safe shutdown and to mitigate an accident 
condition. In the case of an inoperable Unit 2 DC 
electrical power subsystem, since a subsequent postulated 
worst case Single failure could result in the loss of safety 
function, continued power operation should not exceed 
7 days. The 7 day Completion Time is based upon the Unit 2 
DC electrical power subsystem being inoperable due to 
performance of SR 3.8.4.7 or SR 3.8.6.6. Performance of 
these two SRs will result in inoperability of the Unit 2 DC 
divisional batteries since these batteries are needed for 
Unit 3 operation, more time is provided to restore the 
batteries, if the batteries are inoperable for performance 
of required Surveillances, to preclude the need for a dual 
unit shutdown to perform these Surveillances. The Unit 2 DC 
electrical power subsystems also do not provide power to the 

----------------:.'-'-llile._t,j.jie._o.f.._equ.ipme.i:i..t.-.-a.S-----t--1:1-e- l+i.:t----J-QG---&o u-r-res~""'e-------
C omp let ion Time also takes into account the capacity and 
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capability of the remaining DC sources. 

B.1. B.2. and B.3 

Condition B represents one subsystem with one required Unit 
2 battery charger (2A or 2B) inoperable. A required 
battery charger is one that is needed to support the 
operation or safe shutdown of the unit. Condition Bis 
exited when the standby battery charger is placed in 
service. The ACTIONS provide a response that focuses on 
returning the battery to the fully charged state and 
restoring a fully qualified charger to OPERABLE status in a 
reasonable time period. Required Action B.1 requires the 
battery terminal voltage be restored to greater than or equal 
to the minimum established float voltage within 12 hours. 
Required Action B.2 requires the battery float current to·be 
restored to less than or equal to 2 amps within 12 hours and 
requires it to be checked once per 12 hours until Condition 
Bis exited. This time provides for return1ng the 
inoperable charger to OPERABLE status or providing a~ 
alternate means of restoring the battery to a fully charged 
condition from any discharge that might have occurred due to 
the ~harger inoperaoility. 

C 
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A discharged battery having terminal voltage of at least the 
minimum established float voltage indicates that the battery 
is on the exponential charging current portion (the second 
part) of its recharge cycle. The time to return a battery 
to its fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus, there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown with its own attendant risk. 

If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 12 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of 
maintaining established battery terminal float voltage does 
not provide assurance that it can revert to and operate 
properly in the current limit mode that is necessary during 
the recovery period following a battery discharge event that 
the DC system is designed for. 

Required Action B.2 requires that the battery float current 
be verified as less than or equal to 2 amps within 24 hours 
and checked once per 12 hours thereafter until Condition B 

----------------'l·-s-e-xi ted. Tlli s i r Id i ca Les Lt1at~7f-th e~oaYte ry e 
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discharged as the result of the inoperable battery charger, 
it is now fully capable of supplying the maximum expected 
load requirement. The 2-amp value is based on returning the 
battery to 98% charge and assumes a 5% design margin for the 
battery. If at the expiration of the initial 12-hour period 
the battery float current is not less than or equal to 
2 amps this indicates the battery has not been returned to a 
fully charged condition to support a safe shutdown and 
mitigate an accident condition. 
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Required Action 8.3 limits the restoration time for the 
inoperable battery charger to 72 hours. This action is 
applicable if an alternate means of restoring the battery to 
a fully charged condition has been used (e.g., balance of 
plant non-Class lE battery charger). The 72-hour Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. 

Condition A contains the Required Actions and associated 
Completion Times for a Unit 2 DC electrical power subsystem 
inoperability due to the performance of SR 3.8.4.7 or SR 
3.8.6.6. Even though the associated battery charger is 
disconnected from the battery during the performance of SR 
3.8.4.7 or SR 3.8.6.6, Condition Bis not also entered when 
Condition A is entered. 

Ll 

Pursuant to LCO 3.0.6, the Distribution Systems-Operating 
ACTIONS would not be entered even if the DC electrical power 
subsystem inoperability resulted in de-energization of an AC 
bus. Therefore, the Required Actions of Condition Care 
modified by a Note to indicate that when Condition C results 
in de-energization of a Unit 3 4 kV emergency bus, Actions 

---------------,t~oMr;;---rc,c~ol",3-_rrs-_T/·m~u~st be immeaiately entered. This allows 
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Condition C to provide requirements for the loss of a Unit 2 
DC electrical power subsystem without regard to whether a 
bus is de-energized. LCO 3.8.7 provides the appropriate 
restriction for a de-energized bus. 
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If one of the Unit 2 DC electr1cal power subsystems is 
inoperable for reasons other than Condition A or B, the 
remaining DC electrical power subsystems have the capacity 
to support a safe shutdown and to mitigate the accident 
condition. Since a subsequent worst case single failure 
could, however, result 1n a loss of minimum necessary DC 
electrical subsystems to mitigate a worst case accident, 
continued power operation should not exceed 12 hours. The 
12 hour Completion Time reflects a reasonable time to assess 
unit status as a function of the tnoperable DC electrical 
power subsystem and takes into consideration the importance 
of the Unit 2 DC electrical power subsystem. 

D.1. 0.2. and D.3 

Condition D represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintained). Condition Dis exited when the 
standby battery charger is placed in service withtn two 
hours. The ACTIONS provide a tiered response that focuses on 
returning the battery to tre fully charged state a~d 
restoring a fully qualified charger to OPERABLE status in a 

---------------~r~e~a s~o~n:':;a:'-:;b'-::1:--::e~t~i '='m=e~R~e'.'""'.r~i...,,o~d~, ~Req u i red A cf i 00---D...J.~+.e.s-·t-1:1 a-t-----
the battery terminal voltage be restored to greater than or 
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equal to the minimum established float voltage within 2 
hours. This time provides for returning the inoperable 
charger to OPERABLE status or providing an alternate means of 
restoring battery terminal voltage to greater than or equal 
to the minimum established float voltage. Restoring the 
battery terminal voltage to greater than or equal to the 
minimum established float voltage provides good assurance 
lhat, within 12 hours, the battery will be restored to its 
fully charged condition (Required Action D.2) from any 
discharge that might have occurred due to the charger 
i nopera bil ity. 

A discharged battery having terminal voltage of at least the 
minimum esta,blished float voltage indicates that the battery 
is on the exponential charging current portion (the second 
part) O•f its recharge cycle. The time to return a battery 

·to its fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. 1hus there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown with its own attendant risk. 
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If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum 
established float voltage within 2 hours, and the charger 
is not operating in the current-limiting mode, a faulty 
charger is indicated. A faulty charger that is incapable 
of maintaining established battery terminal float voltage 
does not provide assurance that it can revert to and 
operate properly in the current limit mode that is 
necessary during the recovery period following a battery 
disch~rge event that the DC system is designed for. 

If the charger is operating in the current limit mode after 2 
hours that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The 
time to return the battery to its fully charged condition in 
this case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assurance that it can be recharged within 12 
hours (Required Action 0.2). 

Required Action D.2 requires that the battery float current 
be verified as less than or equal to 2 amps. This indicates 
that, if the battery had been discharged as the result of the 
inoperable battery charger, it is now fully capable of 
supplying the maximum expected load req~irement. The 2 amp 
value is based on returning the battery to 98% charge and 
assumes a 5% design margin for the battery. If at the 
expiration of the initial 12 hour period the battery float 
current is not less than or equal to 2 amps this indicates 
there may be additional battery problems and the battery must 
be declared inoperable. 

Required Action 0.3 limits the restoration time for the 
inoperable battery charger to 72 hours. This action is 
applicable if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
plant non-Class lE battery charger). The 72 hour Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. 
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Condition E represents one Unit 3 subsystem with a loss of 
ability to completely respond to an event, and a potential 
loss of ability to remain energized during normal operation. 
It is therefore imperative that the operator's attention 
focus on stabilizing the unit, minimizing the potential for 
complete loss of DC power to the affected subsystem. The 2 
hour limit is consistent with the allowed time for an 
inoperable DC Distribution System Subsystem. 

If one of the Unit 3 DC electrical power subsystems is 
inoperable for reasons other than Condition D (e.g., battery 
charger and associated inoperable battery), the remaining DC 
electrical power subsystems have the capacity to support a 
safe shutdown and to mitigate an accident condition. Since 
a subsequent worst case single failure could result in the 
loss of minimum necessary DC electrical subsystems to 
mitigate a worst case accident, continued power operation 
should not exceed 2 hours. The 2 hour Completion Time is 
consistent with Regulatory Guide 1.93 (Ref. 4) and reflects 
a reasonable time to assess unit status as a function of the 
inoperable DC electrical power division and, if the Unit 3 
DC electrical power division is not restored to OPERABLE 
status, to prepare to initiate an orderly and safe unit 
shutdown. The 2 hour limit is also consistent with the 

---------------,,44owed tilllefm'an inoperablelJnTt 3 DC DTsfrT5u1l_o_n--,..--Sy_s_tr-e-m-------t-
Subsystem. 
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If the inoperable DC electrical power subsystem cannot be 
restored to OPERABLE status within the required Completion 
Time, the unit must be brought to a MODE in which the LCO 
does not apply. To achieve this status, the unit must be 
brought to at least MODE 3 within 12 hours and to MODE 4 within 
36 hours. The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions· 
from full power conditions in an orderly manner and without 
challenging plant systems. The Completion Time to bring the 
unit to MODE 4 is consistent with the time required in 
Regulatory Guide 1.93 (Ref. 4). 

Ll 

Condition G corresponds to a level of degradation in the DC 
electrical power subsystems that causes a required safety 
function to be lost. When more than one DC source is lost, 
this results in a loss o~ a required function, thus the plant 
is in a condition outside the accident analysis. Therefore, 
no additional time is justified for continued operation. LCO 
3.0.3 must be entered immediately to commence a controlled 
shutdown. · 

As Noted at the beginning of the SRs, SR 3.8.4.1 through 
SR 3.8.4.8 are applicable only to the Unit 3 DC electrical 
power subsystems and SR 3.8.4.9 is applicable only to the 
Unit 2 DC electrical power subsystems. 

SR 3.8.4.1 

Verifying battery terminal voltage while on float charge for 
the batteries helps to ensure the effectiveness of the 
battery chargers, which support the ability of the batteries 
to perform their intended function. Float charge is the 
condition in which the charger is supplying the continuous 
charge required to overcome the internal losses of a battery 
and ~aintain the battery in a fully charged state while 
supplying the cpntinuous steady state loads of the associated 
DC subsystem. On float charge, battery cells 
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will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the nominal 
design voltage of the battery and are consistent with the 
minimum established float voltage (2.13 Vpc times the number 
of connected cells or 123.5 V for a 58 cell battery at the 
battery terminals). This voltage maintains the battery 
plates in a condition that supports maintaining the grid 
1 ife. 

The SR must be performed unless the battery is on equalize 
charge or has been on equalize charge any time during the 
previous four days. This allows the routine Frequency to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequency is applicable and continues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional four days allow time for battery voltage to 
return to normal after the equalize charge and time to 
perform the test. The intent of the additional time is to 
allow orderly, yet prompt performance of the surveillance 

--------------~t~h=a~t~w~il~l~produce meaningful results once the eq=u~a~J~iz~e~------
charge is complete. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.8.4.2 

DELETED 

SR 3.8.4.3 

DELETED 
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SR 3.8.4.4 and SR 3.8.4.5 

DELETED 

SR 3.8.4.6 

DC Sources-Operating 
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This SR verifies the design capacity of the battery chargers. 
The minimum charging capacity requirement is based on the 
capacity to maintain the associated battery in its fully 
charged condition, and to restore the battery to its fully 
charged condition following the worst case design discharge 
while supplying normal steady state loads. The minimum 
required amperes and duration ensures that these requirements 
can be satisfied. 

This SR provides two options. One option requires that each 
battery charger be capable of supplying at least 200 amps at 
the minimum established float voltage for at least 4 hours. 

he ampere requirements are oased on the outi:rnt---rcrttmro·-----1 
the chargers. The voltage requirements are based on the 
charger voltage level after a response to a loss of AC power. 

The time period is sufficient for the charger temperature 
to have stabilized and to have been maintained for at least 2 
hours. 

The other option requires that each battery charger be 
capable of recharging the battery after a service test 
coincident with supplying the largest coincident demands of 
the various continuous steady state loads (irrespective of 
the status of the plant during which these demands occur). 
This level of loading may not normally be available following 
the. battery service test and will need to be supplemented 
with additional loads. The -duration for this test may be 
longer than the charger sizing criteria since the battery 
recharge is affected by float voltage, temperature, and the 
exponential decay in charging current. The battery is 
recharged when the measured charging current is~ 2 amps. 

The Surveillance Frequency is controlled under the 
Surveil l anc~ Frequency Control Program. 
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SR 3.8,4,Z 

DC Sources-Operating 
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A battery service test is a special test of the battery's 
capability, as found, to satisfy the design requirements 
(battery duty cycle) of the DC Electrical Power System. The 
discharge rate and test length corresponds to the design 
duty cycle requirements. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by two Notes. Note 1 allows performance 
of a modified performance discharge test in lieu of a 
service test. 

The reason for Note 2 is that performing the Surveillance 
would remove a required DC electrical power subsystem from 
service, perturb the electrical distribution system, and 
challenge safety systems. Credit may be taken for unplanned 
events that satisfy the Surveillance. 
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With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.8.4.1 through 
SR 3.8.4.7) are applied only to the Unit 3 DC electrical 
power subsystems. This Surveillance is provided to direct 
that the appropriate Surveillances for the required Unit 2 DC 
electrical power subsystems are governed by the Unit 2 
Technical Specifications. Performance of the applicable Unit 
2 Surveillances will satisfy Unit 2 requirements, as well as 
satisfying this Unit 3 Surveillance Requirement. 

The Frequency required by the applicable Unit 2 SR also 
governs performance of that SR for Unit 3. As Noted, if Unit 
2 is in MODE 4 or 5, or moving irradiated fuel assemblies in 
the' secondary containment, the Note to Unit 2 SR 3.8.5.1 is 
applicable. This ensures that a Unit 3 SR will not require a 
Unit 2 SR to be performed, when the Untt 2 Technical 

----------------c>1:le G4-Ht-a-t--fe n-s-e-x-em !}1-s----p e rf-o rma-n-c e----o-f-al:J rrtt~ --S-R-:--trtowe-ve r , 
as stated in the Unit 2 SR 3.8.5.1 Note, while performance of 
the SR is exempted, the SR still must be met.) 

REFERENCES 
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B 3.8.5 DC Sources-Shutdown 

BASES 

BACKGROUND A description of the DC sources is provided in the Bases for 
LCD 3.8.4, "DC Sources-Operating." 

APPLICABLE The initial conditions of Design Basis Accident and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume 

that Engineered Safety Feature systems are OP~RABLE. The DC 
electrical power system provides normal and emergency DC 
electrical power for the diesel generators (DGs), emergency 
auxiliaries, and control and switching during all MODES of 
operation. 

LCO 

PBAPS UNIT 3 

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and the 
requirements for the supported systems' OPERABILITY. 

The OPERABILITY of the minimum DC electrical power sources 
during MODES 4 and 5 and during movement of irradiated fuel 
assemblies in secondary containment ensures that: 

a. The facility can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate DC electrical power is provided to mitigate 
events postulated during shutdown, such as a fuel 
handling accident. 

The DC sources satisfy Criterion 3 of the NRC Policy 
Statement. 

The Unit 3 DC electrical power subsystems, with each DC 
subsystem consisting of two 125 V station batteries in 
series, two battery chargers Cone per battery), and the 
corresponding control equipment and interconnecting cabling 
supplying power to the associated bus, are required to be 
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OPERABLE to support Unit 3 DC distribut1on subsystems 
required OPERABLE by LCO 3.B.8, "Distribution 
Systems-Shutdown." When the equipment required OPERABLE: 
1) does not require 250 VDC from the DC electrical power 
s~bsystem; and 2) does not require 125 VDC from one of the 
two 125 V batteries of the DC electrical power subsystem, 
the Unit 3 DC electrical power subsystem requirements can be 
modified to only include one 125 V battery (the battery 
needed to provide power to required equipment), an 
associated battery charger, and the corresponding control 
equipment and interconnecting cabling supplying 125 V power 
to the associated bus. This exception is allowed only if 
all 250 VDC loads are removed from the associated bus. In 
addit1on, DC control power (wh1 ch provides control power for 
the 4 kV load circuit breakers and the feeder breakers to 
the 4 kV emergency bus) for two of the four 4 kV emergency 
buses, as well as control power for two of the diesel 
generators, is provided by the Unit 2 DC elect~1cal power 
subsystems. Therefore, the Unit 2 DC electrical power 
subsystems needed to support required components are also 
required to be OPERABLE. The Unit 2 DC electrical power 
subsystem OPERABILITY requirements are the same as those 

~ required for a Unit 3 DC electrical power subsystem. In 
~ addition, battery chargers (Unit 2 and Unit 3) can be 
_____________ 1pioiw.:::_ei,re~dTcf~r~o~mnitrth~e~o~pigo~s~1~· t~e~unit~C-s~a-H e-s-criireu 1 n 

- the Background section of the Bases for LCO 3.8.4, "DC 

APPLICABILITY 
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Sources-Operating"), and be considered OPERABLE for the 
purpose of meeting this LCD. 

This requirement ensures the availabi1ity of sufficient DC 
electrical power sources· to operate the unit in a safe 
manner and to mitigate the consequences of postulated events 
during shutdown (e.g., fuel handling accidents and 
inadvertent reactor vessel draindown). 

The DC electrical power sources required to be OPERABLE in 
MODES 4 and 5 and during movement of irradiated fuel 
assemblies in the seco~dary containment provide assurance 
that: 

a. .Required features to provide core cooling are 
available; 
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Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is avai1able 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition. 

The DC electrical power requirements for MODES 1, 2, and 3 
are covered in LCO 3.8.4. 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 4 or 5, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, or 3, the fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies would not be 

---------------()-U-1---f..:i--G-4-€Fl-t--------r---e-a-s-eA-t-B-------r-eEjt{-4--r e-a--feaetll r s I I utd,ho~w~r~1 .-----------
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A.1. A.2. and A.3 

Condition A represents one subsystem with the in-service 
battery charger inoperable (e.g., the voltage limit of SR 
3.8.4.1 is not maintained). The ACTIONS provide a tiered 
response that focuses on returning the battery to the fully 
charged state and restoring a fully qualified c~arger to 
OPERABLE status in a reasonable time period. Required Action 
A.1 requires that the battery terminal voltage be restored to 
greater than or equal to the minimum established float 
voltage within 2 hours. This time provides for returning the 
inoperable charger to OPERABLE status or providing an 
alternate means of restoring battery terminal voltage to 
greater than or equal to the minimum established float 
voltage. Restoring the battery terminal voltage to greater 
than or equal to the minimum established float voltage 
provides good assurance that, within 12 hours, the battery 
will be restored to its fully charged condition (Required 
Action A.2) from any discharge that might have occurred due 
to the charger inoperability. 
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A discharged battery having terminal voltage of at least 
the minimum established float voltage indicates that the 
battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The time to 
return a battery to its fully charged state under this 
condition is simply a function of the amount of the 
previous discharge and the recharge characteristic of the 
battery. Thus there is good assurance of fully recharging 
the battery within 12 hours. 

If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 2 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of maintaining 
established battery terminal float voltage does not provide 
assurance that it can revert to and operate properly in the 
current limit mode that is necessary during the recovery 
period following a battery discharge event that the DC system 
is designed for. 

If the charger is operating in the current limit mode after 2 
hours that is an indication that the battery is partially 

---~---------~--'d"---'i'-"s:....=c'-'--'h-:'-a.,_r g_,"e"-'d"---:-:"a~n_,,_d-:--i__t_s_cJlP-aci..1y____mar_g_in_s___wil]___b_e___r_edu ced--lb e--t-i--me 
to return the battery to its fully charged condition in this 
case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assurance that it can be recharged within 12 
hours (Required Action A.2). 
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Required Action A.2 requires that the battery float current 
be verified as less than or equal to 2 amps. This indicates 
that, if the battery had been discharged as the result of the 
inoperable battery charger, it has now been fully recharged. 
If at the expiration of the initial 12 hour period the 
battery float current is not less than or equal to 2 amps 
this indicates there may be additional battery problems and 
the battery must be declared inoperable. 

Required Action A.3 limits the restoration time for the 
inoperable battery charger to 72 hours. This action is 
applicatle if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
plant non-Class 1E battery charger). The 72 hour Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to OPERABLE status. 
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B,l. B.2.1, B,2,2, and B.2.3 

DC Sources-Shutdown 
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If more than one DC distribution subsystem is required 
according to LCO 3.8.8, the DC subsystems remaining OPERABLE 
with one or more DC power sources inoperable may be capable 
of supporti 11g sufficient required features to a.l low 
continuation of CORE ALTERATIONS and fuel movement. By 
allowance of the option to declare required features 
inoperable with associated DC power sources inoperable, 
appropriate restrictions are implemented in accordance with 
the affected system LCOs' ACTIONS. In many instances, this 
option may involve undesired administrative efforts. 
Therefore, the allowance for sufficiently conservative 
actions is made (i.e., to suspend CORE ALTERATIONS and 
movement of irradiated fuel assemblies). 

Suspension of these activities shall not preclude 
completion of actions to establish a safe conservative 
condition. These actions minimize the probability of the 
occurrence of postulated events. It is further required 
to immediately initiate action to restore the required DC 
electrical power subsystem[s] and to continue this action 
unt1l restoration is accomplished in order to provide the 
necessary DC electrical power to the plant safety systems. 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. 
The restoration of the required DC electrical power 
subsystems should be completed as quickly as possible in 
order to minimize the time during which the plant safety 
systems may be without sufficient power. 

(continued) 
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SR 3.8.5.1 requires performance of all Surveillances 
required by SR 3.8.4.1 through SR 3.8.4.7. Therefore, see 
the corresponding Bases for LCO 3.8.4 for a discussion of 
each SR. 

TFlis SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DC electrical power 
subsystems from being discharged below their capability to 
provide the required power supply or otherwise rendered 
inoperable during the performance of SRs. It is the intent 
that these SRs must still be capable of being met, but 
actual performance is not required. 

SR 3.8.5.2 

This Surveillance is provided to direct that the appropriate 
Surveillances for the required Unit 3 DC electrical power 
subsystems are governed by the Unit 3 Technical 
Specifications. Performance of the applicable Unit 3 
Surveillances will satisfy Unit 3 requirements, as well as 

-------------------'>.0--<.--+-.:>-~~-Un it 2 S l:l-P-V-eti+a-rtee----R-eq-u+-reme n t-;-------t+=--------
Fr eq u ency required by the applicable Unit 3 SR al s.o governs 

REFERENCES 
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performance of that SR for Unit 2. 

As Noted, if Unit 3 is in MODE 4 or 5, or moving irradiated 
~uel assemblies in the secondary containment, the Note to 
Unit 3 SR 3.8.5.1 is applicable. This ensures that a Unit 2 
SR will not require a Unit 3 SR to be performed, when the 
Unit 3 Technical Specifications exempts performance of a 
Unit 3 SR. (However, as stated in the Unit 3 SR 3.8.5.1 
Note, while performance of an SR is exempted, the SR still 
must be met.) 

1. UFSAR, Chapter 14. 
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B 3.8.6 Battery Parameters 

BASES 

BACKGROUND This LCO delineates the limits on battery float current as 
well as electrolyte temperature, level, and float voltage 
for the DC electrical power subsystems batteries. A 
discussion of these batteries and their OPERABILITY 
requirements is provided in the Bases for LCO 3.8.4, "DC 
Sources- Operating," and LCO 3.8.5, "DC Sources-Shutdown." 
In addition to the limitations of this Specification, the 
licensee controlled program also implements a program 
specified in Specification 5.5.15 for monitoring various 
battery parameters. 

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 V for 58 cell battery (i.e., cell voltage 
of 2.07 volts per cell (Vpc)). The open circuit voltage is 
the voltage maintained when there is no charging or 
discharging. Once fully charged with its open circuit 
voltage> 2.07 Vpc, the battery cell will maintain its 

______________ __.._"'+'.a..cily for 30--da!fS-~e-F----Gfla~el'L---------+-
manufacturer' s instructions. Optimal long term performance 

APPLICABLE 
SAFETY ANALYSES 
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however, is obtained by maintaining a float voltage 2.23 to 
2.27 Vpc. This provides adequate over-potential which limits 
the formation of lead sulfate and self discharge. The 
nominal float voltage of 2.25 Vpc corresponds to a total 
float voltage output of 130.5 V for a 58 cell battery as 
discussed in the UFSAR, Chapter 8 (Ref. 3). 

The initial conditions of Design Basis Accident (OBA) and 
transient analyses in UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature systems are OPERABLE. The DC 
electrical power subsystems provide normal and emergency DC 
electrical power for the diesel generators ( DGs), emergency 
auxiliaries, and control and switching during all MODES of 
operation. 

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the unit as discussed in 
the Bases of LCO 3.8.4, "DC Sources-Operating," and 
LCO 3.8.5, "DC Sources-Shutdown. 
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Battery Parameters 
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Since battery parameters support the operation of the DC 
electrical power subsystems, they satisfy Criterion 3 of the 
NRC Policy Statement. 

Battery parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down the 
reactor' and maintain it in a safe condition after an abnormal 
operational transient or a postulated OBA. Battery Parameter 
limits are conservatively established, allowing continued DC
electrical system function even with limits not met. 
Additional preventative maintenance, testing, and monitoring 
performed in accordance with the Technical Requirements 
Manual, Section 3.21, Battery Monitoring and Maintenance 
Program, is conducted as specified in Specification 5.5.1~-

The battery parameters are required solely for the support of 
the associated DC electrical power subsystem. Therefore, 
battery parameters are only required when the DC power source 
is required to be OPERABLE. Refer to the Applicability 
discussions in Bases for LCO 3.8.4 and LCD 3.8.5. 

-------------------------------------E-€-en-t--4--nl:leA+-----
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A,1. A.2. and A.3 

Battery Parameters 
B 3.8.6 

With one or more cells in one or more batteries jn one 
subsystem< 2.07 V, the battery cell is degraded. Within 2 
hours verification of the required battery charger 
OPERABILITY is made by monitoring the battery terminal 
voltage (SR 3.8.4.1) and of the overall battery state of 
charge by monitoring the battery float charge current (SR 
3.8.6.1). This assures that there is still sufficient 
battery capacity to perform the intended function. 
Therefore, the affected battery is not required to be 
considered inoperable solely as a result of one or more 
cells in one or more batteries< 2.07 V, and continued 
operation is permitted for a limited period up to 24 hours. 

Since the Required Actions only specify "perform," a 
failure of SR 3.8.4.1 or SR 3.8.6.1 acceptance criteria 
does not result in this Required Action not met. However, 
if one of the SRs is failed the appropriate Condition(s), 
depending on the cause of the failures, is entered. If SR 
3.8.6.1 is failed then there is not assurance that there 
is still sufficient battery capacity to perform the 
intended function and the battery must be declared 
inoperable immediately. 

One or more batteries in one subsystem with float current 
> 2 amps indicates that a partial discharge of the battery 
capacity has occurred. This may be due to a temporary 
loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some 
loss of capacity. Within 2 hours verification of the 
required battery charger OPERABILITY is made by monitoring 
the battery terminal voltage. If the terminal voltage is 
found to be less than the minimum established float 
voltage there are two possibilities, the battery charger 
is inoperable or is operating in the current limit mode. 
Condition A for LCOs 3.8.4 and 3.8.5 addresses charger 
inoperability. If the charger is operating in the current 
limit mode after 2 hours that is an indication that the 
battery has been substantially discharged and likely 
cannot perform its required design functions. The time to 
return the battery to its fully charged condition in this 
case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and th~ recharge characteristic of 
the battery. 

C 
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B.1 and B.2 

Battery Parameters 
B 3.8.6 

The ch~rge time can be extensive, and there is not 
adequate assurance that it can be recharged within 12 
hours (Required Action B.2). The battery must therefore 
be declared inoperable. 

If the float voltage is found to be satisfactory but there 
are one or more battery cells with float voltage less than 
2. 07 V, the associated "OR" statement in Cond·i ti on F is 
applicable and the battery must be declared inoperable 
immediately. If float voltage is satisfactory and there 
are no cells }ess than 2.07 V there is good assurance 
that, within 12 hours, the battery will be restored to its 
fully charged condition (Required Action B.2) from any 
discharge that might have occurred due to a temporary loss 
of the battery charger. 

A discharged battery with float voltage (the charger 
setpoint) across its terminals indicates that the battery 
is on the exponential charging current portion (the second -
part) of its recharge cycle .. _ The time to return a battery 
to its fully charged state under this condition is sim l 
a fanct1on of e amoun o e prev ous discharge and the 
recharge characteristic of the battery. Thus there is 
good assurance of fully recharging the battery within 12 
hours, avoiding a premature shutdown with its own 
attendant risk. 

If the condition is due to one or more cells in a low 
voltage co nd i ti on but st il l greater than 2 . O 7 V and fl oat 
voltage is found to be satisfactory, this is not an 
indication of a substantially discharged battery and 12 
hours is a reasonable time prior to declaring the battery 
inoperable. 

Si nee Required Action B .1 only specifies "perform," a 
failure of SR 3.8.4.1 acceptance criteria does not result 
in the Required Action not met. However, if SR 3.8.4.1 is 
failed, the appropriate Condition(s), depending on the 
cause of the failure, is entered. 
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Battery Parameters 
B 3.8.6 

With one or more batteries in one subsystem with one or 
more cells electrolyte level above the top of the plates, 
but below the minimum established design limits, the 
battery still retains sufficient capacity to perform the 
intended function. Therefore, the affected battery is not 
required to be considered inoperable solely as a result of 
electrolyte level not met. Within 31 days the minimum 
established design limits for electrolyte level must be 
re-established. 

With electrolyte l eveT below the _top of the pl ates there 
is a potential for dryout and plate degradation. Required 
Actions C.l and C.2 address this potential (as well as 
provisions in Specification 5.5.15, Battery Monitoring and 
Maintenance Program). They are modified by a Note that 
indicates they are only applicable if electrolyte level is 
below the top of the plates. Within 8 hours level is 
required to be restored to above the top of the plates. 
The Required Action C.2 requirement to verify that there 
is no leakage by visual inspection and the Specification 
5.5.15.b item to initiate action to equalize and test in 

-----------------i:ttt-e r-t!--a R-ee--W-i-t-h~·culITTJlffid at i oh . I hey a re 
performed following the restoration of the electrolyte 
level to above the top of the plates. Based on the 
results of the manufacturer's recommended testing the 
battery may have to be declared inoperable and the 
affected cells replaced. 
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ACTIONS J1..l 
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With one or more batteries in one subsystem with pilot 
cell temperature less than the minimum established design 
limits, 12 hours is allowed to restore the temperature to 
within limits. A low electrolyte temperature limits the 
current and power available. Since the battery is sized 
with margin, while battery capacity ts degraded, 
sufficient capacity exists to perform the intended 
function and the affected battery is not required to be 
considered inoperable solely as a result of the pilot cell 
temperature not met. 

Ll 

With one or more batteries in redundant subsystems with 
battery parameters not within limits there is not 
sufficient assurance that battery capacity has not been 
affected to the degree that the batteries can still 
perform their required function, given that redundant 
batteries are involved. With redundant batteries involved 
this potential could result in a total loss of fun ct 
mu 1p e sys ems at rely upon the atteries. The longer 
Completion Times specified for battery parameters on non
redundant batteries not within limits are therefore not 
appropriate, and the parameters must be restored to within 
limits on at least one subsystem within 2 hours. 

L.l 

When any battery parameter 1s outside the allowances of the 
Required Actions for Condition A, B, C~ D, or E, sufficient 
capacity to supply the maximum expected load requirement is 
not ensured and the corresponding battery must be declared 
inoperable. Additionally, discovering one or more batteries 
in one subsystem with one or more battery cells float voltage 
less than 2.07 V and float current greater than 2 amps 
indicates that the battery capacity may not be sufficient to 
perform the intended functions. The battery must therefore 
be declared inoperable immediately. 
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Battery Parameters 
B 3.8.6 

Verifying battery float current while on float charge is 
used to determine the state of charge of the battery. Float 
charge is the condition in which the charger is supp1ying 
the continuous charge required to overcome the internal 
losses of a battery and maintain the battery in a charged 
state. The equipment used to monitor float current must 
have the necessary accuracy and capability to determine 
electrical currents in the expected range. The float 
current requirements are based on the float current 
indicative of a charged battery. 

The SR must be performed unless the battery is on equalize 
charge or has been on equalize charge any time during the 
previous four days. This allows the routine Frequency to be 
extended until such a time that the SR can be properly 
performed and meaningful results obtained. The surveillance 
frequency is applicable and continues during the time that 
the battery is on equalize with the exception that the 
surveillance does not need to be performed if the battery 
has been on equalize during the previous four days. The 
additional 4 days allow time for battery voltage to return 
to normal after the equalize charge and time to perform the 

_______________ t--"'--e'"--'s.._t"'---'.~---'I-'--'h~e~i .u.□ t=e~□,~t~a~f_t.b._e_ti_Qt.e___i_,s_t_o_a]_ln__w_o_r_ct.erJ_y__,-}'.e.t. _______ _ 
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prompt performance of the surveillance that will produce 
meaningful results once the equalize charge is complete. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

This SR is modified by a Note that states the float current 
requirement is not required to be met when battery terminal 
voltage is less than the minimum established fl oat voltage of 
SR 3.8.4.1. When this float voltage is not maintained the 
Required Actions of LCD 3.8.4 CONDITION Care being taken, 
which provide the necessary and appropriate,verifications of 
the battery condition. Furthermore, the float current limit 
of 2 amps is established based on the nominal float voltage 
value and is not directly applicable when this voltage is not 
maintained. 
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SR 3,8,6.2 and SR 3.8,6,5 

Battery Parameters 
B 3.8.6 

Optimal long term battery performance is obtained by 
maintaining a float voltage greater than or equal to the 
minimum established design limits. which corresponds to 
130.5 Vat the battery termtnals, or 2.25 Vpc. This 
provides adequate over-potential, which limits the formation 
of lead sulfate and self discharge, which could eventually 
render the battery inoperable. Float voltages in this range 
or less, but greater than 2.07 Vpc, are addressed in 
Specification 5.5.15. SRs 3.8.6.2 and 3.8.6.5 require 
ver1fi cation that th.e cell fl oat voltages are equal to or 
greater than the short term absolute minimum voltage of 
2.07 v. 

These SRs must be performed unless the battery is on 
equalize charge or has been on equalize charge any time 
during the previous 4 days. This allows the routine 
Frequency to be extended until such a time that the SR can 
be properly performed and meaningful results obtained. The 
surveillance frequency is applicable and continues during 
the time that the battery is on equalize with the exception_ 
that the surveillance does not need to be performed tf the 
battery has been on equalize during the previous 4 ·days. 
The additional 4 days allow time for battery voltage to 
return to normal after the equalize charge (nominally 3 

----~----~-------:d~a~y~s-::l~a ~n d~t~i'.:".m~e~to per fo r--lll-t ~ em-"i--R-a-1-i-y-H-ay) . Th 0-----1-
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prompt performance of the surveillance that will produce 
meaningful results once the equalize charge is complete. 

The Surveillance Frequency is controlled under The 
Surveillance Frequency Control Program. 

Table 3.8.6.1 DELETED 

SR 3.8.6.3 

The limit specified for electrolyte level ensures that the 
plates suffer no physical damage and maintains adequate 
electron transfer capability. The minimum design electrolyte 
level is the mini mum level i ndi cation mark on the battery 
cell jar. The Surveillance Frequency is controlled under The 
Surveillance Frequency Control Program. 
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Battery Parameters 
B 3.8.6 

This Surveillance verifies that the pilot cell temperature 
is greater than o~ equal to the minimum established design 
limit (i.e., 50°F). Pilot cell electrolyte temperature is 
maintained above this temperature to assure the battery can 
provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery 
sizing calculations act to inhibit or reduce battery 
capacity. The Surveillance Frequency is controlled under 
The Surveillance Frequency Control Program. 

SR 3.8.6.6 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any 
change in the capacity determined bj the acceptance test. 
The test is intended to determine overall battery 
degradation due to age and usage. 

Either the battery performance discharge test or the modified 
performance discharge test is acceptable for satisfying SR 
3.8.6.6; however, only the modified performance discharge 
test may be used to satisfy the batter service t 

----------------ir"1'irqu1rements ot SR--r.13 ... 
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A modified discharge test is a test of the battery 
capacity and its ability to provide a high rate, short 
duration load (usually the highest rate of the duty 
cycle). This will often confirm the battery's ability to 
meet the critical period of the load duty cycle, in 
addition to determining its percentage of rated capacity. 
Initial conditions for the modified performance discharge 
test should be identical to those specified for a service 
test. 

It may consist of just two rates; for instance, the one 
minute rate for the battery or the largest current load of 
the duty cycle, followed by the test rate employed for the 
performance test, both of ~hich envelope the duty cycle of 
the service test. Since the ampere-hours removed by a one 
minute discharge represents a very small portion of the 
battery capacity, the test rate can be changed to that for 
the performance test without compromising the results of the 
performance discharge test. The battery terminal voltage 
for t~e modified performance discharge test must remain 
above the minimum battery terminal voltage specified in the 
battery service test for the duration of time equal to that 
of the service test. 
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SR 3.8.6.6 (continued) 

Battery Parameters 
B 3.8.6 

The acceptance criteria for this Surveillance are consistent 
with I EEE-450 (Ref. 2) and I EEE-485 (Ref. 4). These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is increasing, even if there is ample capacity to meet the 
load requirements. Furthermore, the battery is sized to 
meet the assumed duty cycle loads when the battery design 
capacity reaches this 80% limit. 

The Frequency for this test is in accordance with The 
Frequency Control Program. If the battery showi 
degradation, or if the battery has reached 85% of its 
expected life and capacity is< 100% of the manufacturer's 
rating, the Surveillance Frequency is reduced to 12 months. 
However, if the battery shows no degradation but has 

reached 85% of its expected life, the Surveillance Frequency 
is only reduced to 24 months for batteries that retain ' 
capacity> 100% of the manufacturer's rating. Degradation 
is indicated, according to IEEE-450 (Ref. 2), when the 
battery capacity drops by more than 10% relative to its 
capacity on the previous erformance t · 
e ow t e manufacturer's rating. All these Frequencies are 

consistent with the recommendations in IEEE-450 (Ref. 2). 

This SR is modified by a Note. The reason for the Note 
is that performing the Surveillance would remove a 
required DC electrical power subsystem from service, 
perturb the electrical distribution system, and challenge 
safety systems. 

1. UFSAR, Chapter 14. 

2. IEEE Standard 450, 2002. 

3. UFSAR, Chapter 8. 

4. IEEE Standard 485, 1983. 

B 3.8-82 Revision No. 146 



0 

Distribution Systems-Operating 
B 3.8.7 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7' Distribution Systems-Operating 

BASES 

BACKGROUND 

PBAPS UNIT 3 

The onsite Class IE AC and DC electrical power distribution 
system is divided into redundant and independent AC and DC 
electrical power distribution subsystems .. 

lhe primary AC distribution system for Unit 3 consists of 
four 4 kV emergency buses each having two offsite sources of 
power as well as an onsite diesel generator (DG} source. 
Each 4 kV emergency bus is connected to its normal source of 
power vi a either emergency auxiliary transfonner no. 2 or 
no. 3. During a loss of the normal supply of offsite power 
to the 4 kV emergency buses, the alternate supply breaker 
from the alternate supply of offsite power for the 4 kV 
emergency buses attempts to close. If all offsite sources 
are unavailable, the onsite emergency DGs supply power to 
the 4 kV emergency buses. (However, these supply breakers 
are not governed by this LCO; they are governed by 
LCO 3.8.1, "AC Sources-Operating•.) 

The secondary plant distribution system for Unit 3 includes 
480 VAC load centers El34, E234, E334, and E434. 

There are two independent 125/250 VDC electrical power 
distribution subsystems for Unit 3 that support the 
necessary power for ESF functions. 

In addition, since some components required by Unit 3 
receive power through Unit 2 electrical power distribution 
subsystems, the Unit 2 AC and DC electrical power 
distribution subsystems needed to support the required 
equipment are also addressed in LCO 3.8.7. A description of 
the Unit 2 AC and DC Electrical Power Distribution System is 
provided in the Bases for Unit 2 LCO 3.8.7, "Distribution 
System-Operating." 

The list of required Unit 3 distribution buses is presented 
in Table B 3.8.7-1. 

(continued) 
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The initial conditions of Design Bas1s Accident (DBA) and 
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature (ESF) systems are OPERABLE. The 
AC and DC electrical power distribution systems are designed 
to provide sufficient capacity, capability, redundancy, and 
reliability to ensure the availability of necessary power to 
ESF systems so that the fuel, Reactor Coolant System, and 
containment design limits are not exceeded. These limits 
are discussed in more detail in the Bases for Section 3.2, 
Power Distribution Limits; Section 3.5, Emergency Core 
Cooling Systems (ECCS) and Reactor Core Isolation Cooling 
(RCIC) System; and Section 3.6 Containment Systems. 

The OPERABILITY of the AC and DC electrical power 
distribution subsystems is consistent with the initial 
assumptions of the accident analyses and is based upon 
meeting the design basis of the unit. This includes 
maintaining distribution systems OPERABLE during accident 
conditions in the event of: 

a. 

b. 

An assumed loss of all offsite power or all onsite 
AC electrical power; and 

A postulated worst case single failure. 

The AC and DC electrical power distribution system satisfies 
Criterion 3 of the NRC Policy Statement. 

The Unit 3 AC and DC electrical power distribution 
subsystems are required to be OPERABLE. The required Unit 3 
electrical power distribution subsystems listed in 
Table B 3.8.7-1 ensure the availability of AC and DC 
electrical power for the systems required to shut down the 
reactor and maintain it in a safe condition after an 
abnormal operational transient or a postulated DBA. As 
stated in the Table, each division of the AC and DC 
electrical power distribution systems is a subsystem. In 
addition, since some components required by Unit 3 receive 
power through Unit 2 electrical power distribution 
subsystems (e.g., Standby Gas Treatment (SGT) System, 
Emergency Service Water System, Main Control Room Emergency 
Ventilation (MCREV) System, and DC control power for two of 
the four 4 kV emergency buses, as well as control power for 
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two of the diesel generators), the Unit 2 AC and DC 
electrical power distribution subsystems needed to support 
the required equipment must also be OPERABLE. The Unit 2 
electrical power distribution subsystems that may be 
required are listed in Unit 2 Table B 3.8.7-1. 

Maintaining the Unit 3 Division I and II and required Unit 2 
AC and DC electrical power distribution subsystems OPERABLE 
ensures that the redundancy incorporated into the 'Clesign of 
ESF is not defeated. Therefore, a single failure within any 
system or within the electrical power distribution 
subsystems will not prevent safe shutdown of the reactor. 

The Unit 2 and Unit 3 AC electrical power distribution 
subsystems require the associated buses and electrical 
circuits to be energized to their proper voltages. The 
Unit 2 and Unit 3 DC electrical power distribution 
subsystems require the associated buses to be energized to 
their proper voltage from either the associated batteries or 
chargers, which include the Class lE chargers and the 
balance of plant non-Class lE charger. However, when a Unit 
2 DC electrical power subsystem is only required to have one 
125 V battery and associated battery charger to be 
cons1dered OPERABL~ (as described in the LCO section of the 
Bases for LCO 3.8.4, "DC Sources-O11era_t~,_tb..e_p_r_o_p-C-l-------
vol tage to which the associated bus is required to be 
energized is lowered from 250 V to 125 V. 

Based on the number of safety significant electrical loads 
associated with each electrical power distribution component 
(i.e., bus, load center, or di stri buti on panel) listed in 
Table B 3.8.7-1, if one or more of the electrical power 
distribution components within a division (listed in Table 
3.8.7-1) becomes inoperable, entry into the appropriate 
ACTIONS of LCO 3.8.7 is required. Other electrical power 
distribution components, such as motor control centers (MCC) 
and distribution panels, which help comprise the AC and DC 
distributio~ systems are not listed in Table B 3.8.7-1. The 
loss of electrical loads associated with these electrical 
power distribution components may not result in a complete 
loss of a redundant safety function necessary to shut down 
the reactor and maintain it in a safe condition. Therefore, 
should one or more of these electrical· power di stri buti on 
components become inoperable due to a failure not affecting 
the OPERABILITY of an electrical power distribution 
component listed in Table B 3.8.7-1 (e.g., a breaker 
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supplying a single HCC fails open), the individual loads on 
the electrical power distribution .component would be 
considered inoperable, and the appropriate Conditions and 
Required Actions of the LCOs governing the individual loads 
would be entered. If however, one or more of these 
electrical power distribution components is inoperable due 
to a failure also affecting the OPERABILITY of an electrical 
power distribution component listed in Table B 3.8.7-1 
(e.g., loss of a 4 kV emergency bus, which results in de
energization of all electrical power distribution components 
powered from the 4 kV emergency bus), while these electrical 
power distribution components and individual loads are still 
considered inoperable, the Conditions and Required Actions 
of the LCO for the individual loads are not required to be 
entered, since LCO 3.0.6 allows this exception (i.e., the 
loads are inoperable due to the inoperability of a support 
system governed by a Technical Specification; the 4 kV 
emergency bus) . 

In addition, transfer switches between redundant safety 
related Unit 2 and Unit 3 AC and DC power distribution 
subsystems must be open. This prevents any electrical 
malfunction in any power distribution subsystem from 
propagating to the redundant subsystem, which could cause 
the failure of a redundant subsystem and a loss of essential 

----------------=s=a"----'f-'=e=t~y___:f~u=n=c~t-'-:i o:'-'-'-'n(~). If any_:trans_fe_r_s.witc.h_e_s al:e ~, os..e_ci, ___ _ 
the electrical power distribution subsystem which is not 
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being powered from its normal source (i.e., it is being 
powered from its ~edundant electrical power distribution 
subsystem) is considered inoperable. This applies to the 
onsite, safety related, redundant electrical power 
distribution subsystems. It does not, however, preclude 
redundant Class IE 4 kV emergency buses from being powered 
from the same offsite circuit. 

The electrical power distribution subsystems are required to 
be OPERABLE in MODES 1, 2, and 3 to ensure that: 

a. 

b. 

Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of abnonnal operational transients; and 

Adequate core cooling is provided, and containment 
OPERABILITY and other vital functions are maintained 
in the event of a postulated DBA. 

{continued) 

B 3.8-86 Revision No. 0 



BASES 

APPLICABILITY 
(continued) 

ACTIONS 

Distribution Systems-Operating 
B 3.8.7 

Electrical power distribution subsystem requirements for 
MODES 4 and 5 and other conditions in which AC and DC 
electrical power distribution subsystems are required, are 
covered in LCO 3.8.8, "Distribution Systems-Shutdown.• 

AJ. 

Pursuant to LCO 3.0.6, the DC Sources-Operating ACTIONS 
would not be entered even if the AC electrical power 
distribution subsystem inoperability resulted in de
energization of a required battery charger. Therefore, the 
Required Actions of Condition A are modified by a Note to 
indicate that when Condition A results in de-energization of 
a required Unit 2 battery charger, Actions for LCO 3.8.4 
must be inmediately entered. This allows Condition A to 
provide requirements for the loss of a Unit 2 AC electrical 
power distribution subsystem without regard to whether a 
battery charger is de-energized. LCO 3.8.4 provides the 
appropriate restriction for a de-energized battery charger. 

If one or more of the required Unit 2 AC electrical power 
distribution subsystems are inoperable, and a loss of 
function has not occurred as described in Condition F, the 
remaining AC electrical power distribution subsystems have 

-------------~he_capacity__to_suppoct_a_safe-Shutdown___anLJo_lJlitigate__an __ _ 
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accident condition. Since a subsequent worst case single 
failure could, however, result in the loss of certain safety 
functions, continued power operation should not exceed 
7 days. The 7 day Completion Time takes into ac~ount the · 
capacity and capability of the remaining AC electrical power 
distribution subsystems, and is based on the shortest 
restoration time allowed for the systems affected by the 
inoperable AC electrical power distribution subsystem in the 
respective system Specification. 

If one of the Unit 2 DC electrical power distribution 
subsystems is inoperable, the remaining DC electrical power 
distribution subsystems have the capacity to support a safe 
shutdown and to mitigate an accident condition. Since a 
stibsequent worst case single failure could, however, result 
in the loss of safety function, continued power operation 

{continued} 
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should not exceed 12 hours. The 12 hour Completion Time 
reflects a reasonable time to assess unit status as a 
function of the 1noperable DC electrical power distribution 
subsystem and takes into consideration the importance of the 
Unit 2 DC electrical power distribution subsystem. 

Ll 

With one Unit 3 AC electrical power distribution subsystem 
inoperable, the remaining AC electrical power distribution 
subsystems are capable of supporting the minimum safety 
functions necessary to shut down the reactor and maintain it 
in a safe shutdown condition, assuming no single failure. 
The overall reliability is reduced, however, because a 
single failure in the remaining power distribution 
subsystems could result in the minimum required ESF 
functions not being supported. Therefore, the Unit 3 AC 
electrical p0\1/er distribution subsystem must be restored to 
OPERABLE status within 8 hours. -

The Condition C worst scenario is one 4 kV emergency bus 
without AC power (i.e., no offsite power to the 4 kV 

______________ emergenc.¥---hus_ancL!be_associated_D(i_jnoperable.)_._____In__ihi~---
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Condition, the unit is 1110re vulnerable to a complete loss of 
Unit 3 AC power. It is, therefore, imperative that the unit 
operators' attention be focused on minimizing the potential 
for loss of power to the remaining buses by stabilizing the-
unit, and qn restoring power to the affected bus(es). The 
8 hour time limit before requiring a unit shutdown in this 
Condition is acceptable because: 

a. 

b. 

There is a potential for decreased safety if the unit 
operators' attention is diverted from the evaluations 
and actions necessary to restore power to the affected 
bus(es) to the actions associated with taking the unit 
to shutdown within this time limit. 

The potential for an event in conjunction with a 
single failure of a redundant component in the
division with AC power. (The redundant componerit is 
verified OPERABLE in accordance with 
Specification 5. 5 .11, "Safety Function Determination 
Program (SFDP) .. ") 

{continued} 
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With one Unit 3 DC electrical power distribution subsystem 
inoperable, the remaining DC electrical power distribution 
subsystem is capable of supporting the minimum safety 
functions necessary to shut down the reactor and maintain it 
in a safe shutdown condition, assuming no single failure. 
The overall reliability is reduced, however, because a 
single failure in the remaining DC electrical power 
distribution subsystem could result in the minimum required 
ESF functions not being supported. Therefore, the Unit 3 DC 
electrical power distribution subsystem must be restored to 
OPERABLE status within 2 hours. 

Condition D represents one Unit 3 electrical power 
distribution subsystem without adequate DC power, 
potentially with both the battery(s) significantly degraded 
and the associated charger(s) nonfunctioning. In this 
situation the plant is significantly more vulnerable to a 
complete loss of all Unit 3 DC power. It is, therefore, 
imperative that the operator's attention focus on 
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1L...l (continued) 

stabilizing the plant, minimizing the potential for loss of 
power to the remaining electrical power distribution 
subsystem, and restoring power to the affected electrical 
power distribution subsystem. 

This 2 hour limit is mQre conservative than Completion Times 
allowed for the majority of components that would be without 
power. Taking exception to LCD 3.0.2 for components without 
adequate DC power, which would have Required Action 
Completion Times shorter than 2 hours. is acceptable because 
of: 

a. The potential for decreased safety when requiring a 
change in plant conditions (i.e., requiring a 
shutdown) while not allowing stable operations to 
continue; 

b. The potential for decreased safety when r'equiring 
entry into numerous applicable Conditions and Required 
Actions for components without DC power, while not 
providing sufficient time for the operators to perform 
the necessary evaluations and actions for restoring 
power to the affected subsystem; 

c . The p o tent i a l fo r a• n event i n co n j u n ct i on w i t h a 
single failure of a redundant component. 

The 2 hour Completion Time for DC electrical power 
distribution subsystems is consistent with Regulatory 
Guide 1.93 (Ref. 2). 
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ACTIONS L..l 
(continued) 

If the inoperable electrical power distribution subsystem 
cannot be restored to OPERABLE status within the associated 
Completion Time, the unit must be brought to a MODE in which 
the overall plant risk is minimized. To achieve this status, 
the plant must be brought to at least MODE 3 within 12 hours. 
Remaining in the Applicability of the LCO is acceptable 
because the plant risk in MODE 3 is similar to or lower than 
the risk in MODE 4 (Ref. 3) and because the time spent in 
MODE 3 to perform the necessary repairs to restore the system 
to OPERABLE status will be short. However, voluntary entry 
into -MODE 4 may be made as it is also an acceptable low-risk 
state. The allowed Completion Time is reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

L..l 

Condition F corresponds to a level of degradation in the 
electrical power distribution system that causes a required 
safety function to be lost. When more than one Condition is 
entered, and this results in the loss of a required 

--------------~f_u_n-ct~i~o-n-,~t~h_e_p~la-n~t~i~s-in a condition outside the accident 
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REQUIREMENTS 
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analysis. Therefore, no additional time is justified for 
continued operation. LCO 3.0.3 must be entered immediately 
to commence a controlled shutdown. 

SR 3.8.7.1 

This Surveillance verifies that the AC and DC electrical 
power distribution systems are functioning properly, with 
the correct circuit breaker alignment (for the AC electrical 
power distribution system only). The correct AC breaker 
alignment ensures the appropriate separation and 
independence of the electrical buses are maintained, and 
power is available to each required bus. The verification 
of indicated power availabi1ity on the AC and DC buses 
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ensures that the r.equired power is readily available for 
motive as well as control functions for critical system 
loads connected to these buses. This may be performed by 
verification of absence of low voltage alarms. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Chapter 14. 

2. Regulatory Guide 1.93, December 1974. 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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Table 8 3.8.7-1 (page 1 of 1} 
AC and DC Electrical Power Distribution Systems 

VOLTAGE DIVISION I* - DIVISION II* 

4160 V Emergency Buses Emergency Buses 
E13, E33 E23, E43 

480 V Load Centers Load Centers 
El34, E334 E234, E434 

250 V Distribution Panel Distribution Panel 
3AD18 38Dl8 

* Each division of the AC and DC electrical power distribution systems ts 
a subsystem. 
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A description of the AC and DC electrical power distribution 
system is provided in the Bases for LCD 3.8.7, "Distribution 
Systems-Operating." 

The initial conditions of Design Basis Accident and 
transient analyses in the UFSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature CESF) systems are OPERABLE. The 
AC and DC electrical power distribution systems are designed 
to provide sufficient capacity, capability, redundancy,, and 
reliability to ensure the availability of necessary power to 
tSF systems so that the fuel, Reactor Coolant System, and 
containment design limits are not exceeded. 

The OPERABILITY of the AC and DC electrical power 
distribution system is consistent with the initial 
assumptions of the accident analyses and the requirements, 
for the supported systems' OPERABILITY. 

The OPERABILITY of the minimum AC and DC electrical power 
sources and associated power distribution subsystems during 
MODES 4 and 5 and during movement of irradiated fuel 
assemblies in the secondary containment ensures that: 

a. The facility can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate power is provided to mitigate events 
postulated during shutdown, such as fuel handling 
accident. 

The AC and DC electrical power distribution systems satisfy 
Criterion 3 of the NRC Policy Statement. 

(continued) 
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Various combinations of subsystems, equipment, and 
components are required OPERABLE by other LCOs, depending on 
the specific plant condition. Implicit in those 
requirements is the required OPERABILITY of n•ecessary 
support required features. This LCO explicitly requires 
energization of the portions of the Unit 3 electrical 
distribution system necessary to support OPERABILITY of 
Technical Specifications required sys~ems, equipment, and 
components-both specifically addressed by their own LCO, 
and implicitly required by the definition of OPERABILITY. 
In addition some components that may be required by Unit 3 
receive power through Unit 2 electrical power distribution 
subsystems (e.g., Standby Gas Treatment System, Main Control 
Room Emergency Ventilation System, and DC control power for 
two of the four 4 kV emergency buses, as well as control 
power for two of the diesel generators). Therefore, Unit 2 
AC and DC electrical power distribution subsy.stems needed to 
support the required equipment must also be OPERABLE. 

In addition, it is acceptable for required buses to be 
cross-tied during shutdown conditions, permitting a single 
source to supply multiple redundant buses, provided the 
source is capable of maintaining proper frequency (if 
required) and voltage. 

Maintaining these portions of the distribution system 
energized ensures the availability of sufficient power to 
operate the plant in a safe manner to mitigate the 
consequences of postulated events during shutdown (e.g., 
fuel handling accidents and inadvertent reactor vessel 
draindown). . 

The AC and DC electrical power distribution subsystems 
required to be OPERABLE in MODES 4 and 5 and during movement 
of irradiated fuel assemblies in the secondary containment 
provide assurance that: 

a. Systems that provide core cooling are available; 

b. Systems needed to mitigate a fuel handling accident 
are available; 
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c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refue1ing condition. 

The AC and DC electrical power distribution subsystem 
requirements for MODES I, 2, and 3 are covered in LCO 3.8.7. 

LCO 3.0.3 is not applicable while in MODE 4 or 5. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, or 3, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 4 or 5, LCD 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE I, 2, or 3, the fuel movement is independent of reactor 
operations. Therefore, in either case, inability to suspend 
movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown. 

A,l. A.2.1, A,2.2. A,2.3, and A.2.4 

Although redundant required feature~ may require redundant 
electrical power distribution subsystems to be OPERABLE, one 
OPERABLE distribution subsystem may be capable of supporting 
sufficient required features to allow continuation of CORE 
ALTERATIONS, and fuel movement. By allowing the option to 
declare required features inoperable with associated 
electrical power distribution subsystems inoperable, 
appropriate restrictions are implemented in accordance with 
the affected distribution subsystem LCO's Required Actions. 
However, in many instances this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made, Ci .e., to suspend 
CORE ALTERATIONS, and movement of irradiated fuel assemblies 
in the secondary containment). 
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Distribution Systems-Shutdown 
,B 3.8.8 

A.l. A.2.1. A.2.2. A,2.3. and A.2.4 (continued) 

Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition. 
These actions minimize the probdbility of the occurrence of 
postulated events. It is further required to 1mmediate1y 
initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action 
until restoration is accomplished in order to provide the 
necessary power to the plant safety systems. 

Notwithstanding performance of the above conservative 
Required Actions, a required residual heat removal-shutdown 
cooling (RHR-SDC) subsystem may be inoperable. In this 
case, Required Actions A.2.1 through A.2.4 do not adequately 
address the concerns relating to coolant circulation and 
hegt removal. Pursuant to LCO 3.0.6, the RHR-SDC ACTIONS 
would not be entered. Therefore~ Required Action A.2.5 is 
provided to direct declaring RHR-SDC inoperable, which 
results in taking the appropriate RHR-SOC ACTIONS. 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required el ectri ~-s-tri buti on,________ ____ _ 
subsystems should be completed as quickly as possible in 
order to minimize the time the plant safety systems may be 
without power. 

SR 3.8.8.1 

This Surveillance verifies that the AC and DC electrical 
power distribution subsystem is functioning properly, with 
the buses energized. The verification of indicated power 
availability on the buses ensures that the required power is 
readily ava1lable for motive as well as control functions 
for critical system l cads connected to these buses. This 
may be performed by verificati~n of absence of low voltage 
alarms. The Surveillanc,e Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Chapter 14. 
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• B 3.9 REFUELING OPERATIONS 

C) 

B 3.9.1 Refueling Equipment Interlocks 

BASES 

BACKGROUND Refueling equipment interlocks restrict the operation of the 
refueling equipment or the withdrawal of control rods to 
reinforce unit procedures that prevent the reactor from 
achieving criticality during refueling. The refueling 
interlock circuitry senses the conditions of the refueling 
equipment and the control rods. Depending on the sensed , 
conditions, interlocks are actuated to prevent the operation 
of the refueling equipment or the withdrawal of control 
rods. 

Design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods, when fully inserted, serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions during all fuel movement activities and 
accidents. 

One channel of instrumentation is provided to sense the 
position of the refueling platform, the loading of the 

-------------....,,.fuettrr~r7Ytatform--fu-e-~raw1-e-arrct-tire---fui1trrs-erti-on---uf 

0 
PBAPS UNIT 3 

all control rods. Additionally, inputs are provided for the 
loading of the refueling platform frame mounted auxiliary 
hoist and the loading of the refueling platform monorail 
mounted hoist. With the reactor mode switch in the shutdown 
or refueling position, the indicated conditions are combined 
in logic circuits to determine if all restrictions on 
refueling equipment operations and control rod insertion are 
satisfied. 

A control rod not at its full-in position interrupts power 
to the refueling equipment and prevents operating the 
equipment over the reactor core when loaded with a fuel 
assembly. Conversely, the refueling equipment located over 
the core and loaded with fuel inserts a control rod 
withdrawal block in the Reactor Manual Control System to 
prevent withdrawing a control rod. 

(continued) 
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Refueling Equipment Interlocks 
B 3.9.1 

(I BASES 

0 

BACKGROUND 
{continued) 

The refueling platfonn has two mechanical switches that open 
before the platform or any of its hoists are physically 
located over the reactor vessel. All refueling hoists have 
switches that open when the hoists are loaded with fuel. 

The refueling interlocks use these indications to prevent 
operation of the refueling equipment with fuel loaded over 
the core whenever any control rod is withdrawn, or to 
prevent control rod withdrawal whenever fuel loaded 
refueling equipment is over the core (Ref. 2). 

The hoist switches open at a load lighter than the weight of 
a single fuel assembly in water. 

APPLICABLE The refueling interlocks are explicitly assumed in the UFSAR 
SAFETY ANALYSES ana1yses for the control rod removal error during refueling 

(Ref. 3) and the fuel assembly insertion error during 
refueling (Ref. 4). These analyses evaluate the 
consequences of control rod withdrawal during refueling and 
also fuel assembly insertion with a £antral rod withdrawn. 

PBAPS UNIT 3 

A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

Criticality and, therefore., subsequent prompt reactivity 
excursions are prevented during the insertion of fuel, 
provided all control rods are fully. inserted during the fuel 
insertion. The .refueling interlocks accomplish this by · 
preventing loading of fuel into the core with any control 
rod withdrawn or by preventing withdrawal of a rod from the 
core during fuel loading. 

The refueling platform location switches activate at a point 
outside of the reactor core such that, with a fuel assembly 
loaded and a control rod withdrawn, the fuel is not over the 
core. 

Refueling equipment interlocks satisfy Criterion 3 of the 
NRC Policy Statement. 

(continued) 
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Refueling Equipment Interlocks 
B 3.9.l 

,. BASES (continued) 

LCO 

APPLICABILITY 

To prevent criticality during refueling, the refueling 
interlocks ensure that fuel assemblies are not loaded with 
any control rod withdrawn. 

To prevent these conditions from developing, the 
all-rods-in, the refueling platform position, the refueling 
platform fuel grapple fuel loaded, the refueling platfonn 
frame mounted auxiliary hoist fuel loaded,· and the refueling 
platform monorail mounted hoist fuel loaded inputs are 
~equired to be OPERABLE. These inputs are combined in logic 
circuits, which provide refueling equipment or control rod 
blocks to prevent operations that could result in 
criticality during refueling operations. 

In MODE 5, a prompt reactivity excursion could cause fuel 
damage and subsequent release of radioactive material to the 
environment. The refueling equipment interlocks protect 
against prompt reactivity excursions during MODE 5. The 
interlocks are required to be OPERABLE during in-vessel fuel 
movement with refueling equipment associated with the 
interlocks. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and in-vessel fuel movements are not possible. 

--------------1-h-er-e~f-o-re-,-t~h_e_r_e-f_u_e r, ng rnterl ocks are not requ, red toce 

ACTIONS 

0 
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OPERABLE in these MODES. 

A. I 

With one or more of the required refueling equipment 
interlocks inoperable, the unit must be placed in a 
condition in which the LCO does not apply. In-vessel fuel 
movement with the affected refueling equipment must be 
immediately suspended. This action ensures that operations 
are not performed with equipment t~at would potentially not 
be blocked from unacceptable operations (e.g., loading fuel 
into a cell with a control rod withdrawn). Suspension of 
in-vessel fuel movement shall not preclude completion of 
movement of a component to a safe position. 

(continued) 
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SR 3,9,1.1 

Refueling Equipment Interlocks 
B 3.9.1 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates each 
required refueling equipment interlock will function 
p r o p e r 1 y w h en a s i mu 1 a t e d o r a ct u a 1 s i g n a 1 i n d i c a ti v e o f a 
required condition is injected into the logic. The CHANNEL 
FUNCTIONAL TEST may be performed by any series of 
sequential, overlapping, or total channel steps so that the 
entire channel is tested. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Sections 1.5.1.1, 1.5.1.8.1, 1.5.2.2.7, 
1.5.2.7.1. 

2. UFSAR, Section 7. 6. 3. 

3. UFSAR, Section 14.5.3.3. 

4. UFSAR, Section 14.5.3.4. 

and 
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Refuel Position One-Rod-Out Interlock 
B 3.9.2 

B 3.9 REFUELING OPERATIONS 

B 3.9.2 Refuel Position One-Rod-Out Interlock 

BACKGROUND The refuel position one-rod-out interlock restricts the 
movement of control rods to reinforce uni.t procedures that 
prevent the reactor from becoming critical during refueling 
operations. During refueling operations, no more than one 
control rod is pennitted to be withdrawn. 

The UFSAR design criteria require that one of the two 
required independent reactivity control systems be capable 
of holding the reactor core subcritical under cold 
conditions (Ref. I). The control rods serve as the system 
capable of maintaining the reactor subcritical in cold 
conditions . 

The refuel position one-rod-out interlock prevents the 
selection of a second control rod for movement when any 
other control rod is not fully inserted (Ref. 2). It is a 
logic circuit that has redundant channels. It uses the all
rods-in signal (from the control rod full-in position 
indicators discussed in LCD 3.9.4, •control Rod Position 
Indicationn) and a rod selection signal (from the Reactor 

-----------~----"'Manua.J__(ontr-0Llystt:11~1---------------------

0 

This Specification ensures that the pe.rformance ,of the 
refuel position one-rod-out interlock in the event of a 
Design Basis Accident meets the assumptions used in the 
safety analysis of Reference 3. 

APPLICABLE - The refueling position one-rod-out interlock is explicitly 
SAFETY ANALYSES assumed in the UFSAR analysis for the control rod withdrawal 

error during refueling (Ref. 3). This analysis evaluates 
the consequences of control rod withdrawal during refueling. 
A prompt reactivity excursion during refueling could 
potentially result in fuel failure with subsequent release 
of radioactive material to the environment. 

PBAPS UNIT 3 

The refuel position one-rod-out interlock and adequate SDM 
(LCD 3.1.1, •SHUTDOWN MARGIN (SDM)") prevent criticality by 
preventing withdrawal of more than one control rod. With 
one control rod withdrawn, the core will remain subcritical, 
thereby preventing any prompt critical excursion. 

{continued} 
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APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCD 

APPLICABILITY ' 

Refuel Position One-Rod-Out Interlock 
B 3.9.2 

The refuel position one-rod-out interlock satisfies 
Criterion 3 of the NRC Policy Statement. 

To prevent criticality during MODE 5, the refuel position 
one-rod-out interlock ensures no more than one control rod 
may be withdrawn. Both channels of the refuel position 
one-rod-out interlock are required to be OPERABLE, and the 
reactor mode switch must be locked in the Refuel position to 
support the OPERABILITY of these channels. 

In MODE 5, with the reactor mode switch in the refuel 
position, the OPERABLE refuel position one-rod-out interlock 
provides protection against prompt reactivity excursions. 

In MODES 1, 2, 3, and 4, the refuel position one-rod-out 
interlock is not required to be OPERABLE and is bypassed. 
In MODES 1 and 2, the Reactor Protection System 
(LCO 3.3.1.1) and the control rods (LCO 3.1.3) provide 
mitigation of potential reactivity excursions. In MODES 3 
and 4, with the reactor mode switch in the shutdown 
position, a control rod block (LCD 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 

---------------uur-:i-ng-,shutdown-GOnd:it-io~-------------------

ACTIONS 

0 
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A. I and A.2 

With one or both channels of the refueling position 
one-rod-out interlock inoperable, the refueling interlocks 
may not be capable of preventing more than one control rod 
from being withdrawn. This condition may lead to 
criticality. 

Control rod withdrawal must be iDHTiediately suspended, and 
action must be immediately initiated to fully insert all 
insertable control rods in core cells containing one or more 
fuel assemblies. Action must cont i nlie until a 11 such 
control rods are fully inserted. Control rods in core cells 
containing no fuel assemblies do not affect the reactivity 
of the core and, therefore, do not have to be inserted. 

(continued) 
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Refuel Position One-Rod-Out Interlotk 
B 3.9.2 

SR 3.9,2,1 

Proper functioning of the refueling position one-rod~out 
interlock requires the reactor mode switch to be in Refuel. 
D u r i n g co n t r o l rod wit h d raw a l i n MO DE 5 , i mp rope r 
positioning of the reactor mode switch could, in some 
instances, allow improper bypassing of required interlocks. 
Therefore, this' Surveillance imposes an additional_ level of 
assurance that the refueling position one-rod-out interlock 
wi 11 be OPERABLE when required. By "locking" the reactor 
mode switch in the prqper position Ci .e., removing the 
reactor mode switch key from the console while the reactor 
mode switch is positioned in refuel), an additional 
administrative control is in place to preclude operator 
errors from resulting in unanalyzed operation. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.~.2.2 

Performance of a CHANNEL FUNCTIONAL TEST on each channe1 
demonstrates the associated refuel position one-rod-out 
interlock will function properly when a simulated or actual 
signal indicative of a required condition is injected into 
the logic. The CHANNEL FUNCTIONAL TEST may be performed by 
any series of sequential, overlapping, or total channel 
steps so that the entire channel is tested. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. To perform the required testing, 
the applicable condition must be entered (i.e., a control 
rod must be withdrawn from its full-in position). 
Therefore, SR 3.9.2.2 has been modified by a Note that 
states the CHANNEL FUNCTIONAL TEST is not required to be 
performed until 1 hour after any contro1 rod is withdrawn. 

1. UFSAR. Section 1.5. 

2. UFSAR, Section 7.6. 

3. UFSAR, Section 14.5.3.3. 
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0 . 

0 

B 3.9.3 Control Rod Position 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 
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Control rods provide the capability to maintain the reactor 
subcritical under all conditions and to limit the potential 
amount and rate .of reactivity increase caused by a 
malfunction in the Reactor Manual Control System. During 
refueling, movement of control rods is limited by the 
refueling interlocks (LCO 3.9.l and LCO 3.9.2) or the 
control rod block with the reactor mode switch in the 
shutdown position (LCO 3.3.2.1). 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods serve as the system capable of maintaining 
the reactor subcritical in cold conditions. 

The refueling interlocks allow a single control rod to be 
withdrawn at any time unless fuel is being loaded into the 
core. To preclude loading fuel assemblies into the core 
with a control rod withdrawn, all control rods must be fully 
inserted. This prevents the reactor from achieving 
criticality during refueling operations. 

Prevention and mitigation of prompt reactivity excursions 
during refueling are provided by the refueling interlocks 
(LCO 3.9.1 and LCO 3.9.2), the SDM (LCO 3.1.1), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

The safety analysis for the control rod withdrawal error 
during refueling in the UFSAR (Ref. 2) assumes the 
functioning of the refueling interlocks and adequate SDM. 
The analysis for the fuel assembly insertion error (Ref. 3) 
assumes all control rods are fully inserted. Thus, prior to 
fuel reload, all control rods must be fully inserted to 
minimize the probability of an inadvertent criticality. 

Control rod position satisfies Criterion 3 of the NRC Policy 
Statement. 

(continued) 
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Control Rod Position 
B 3.9.3 

· LCO All control rods must be fully inserted during applicable 
refueling conditions to minimize the probability of an 
inadvertent criticality during refueling. 

APPLICABILITY 

ACTIONS 

During MODE 5, loading fuel into core cells with control 
rods withdrawn may result in inadvertent criticality. 
Therefore, the control rods must be inserted before loading 
fuel into a core cell. All control rods must be inserted 
before loading fuel to ensure that a fuel loading error does 
not result in loading fuel into a core cell with the control 
rod withdrawn. 

In MODES 1, 2, 3, and 4, the reactor pressure vessel head is 
on, and no fuel loading activities are possible. Therefore, 
this Specification is not applicable in these MODES. 

A...l 

With all control rods not fully inserted during the 
applicable conditions, an inadvertent criticality could 
occur that is not analyzed in the UFSAR. All fuel loading 
operations must be immediately suspended. Suspension of 

--------------~t~b e_s~e~a_c~t~i~Y~i-t~i e~s~s~h~a~l~J~□=o~t pre cl ude comQ.il..ti_o_n___g f mov eme~□~t ___ _ 
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SURVEILLANCE 
REQUIREMENTS 

REFERENCES 
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of a component to a safe position. 

SR 3.9,3,1 

During refueling, to ensure that the reactor remains 
subcritical, all control rods must be fully inserted prior 
to and during fuel loading. Periodic checks of the control 
rod position ensure this condition is maintained. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 1. 5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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0 

B 3.9.4 Control Rod Position Indication 

BASES 

BACKGROUND 

APPttCABtE 
SAFETY ANALYSES 
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The full.-in position indication for each control rod 
provides nece·ssary information to the refueling interlocks 
to prevent inadvertent criticalities during refueling 
operations. During refueling, the refueling interlocks 
(LCO 3.9.1 and LCO 3.9.2) use the full-in position 
indication to limit the operation of the refueling equipment 
and the movement of the control rods. The absence of the 
full-in position indication signal for any control rod 
removes the all-rods-in permissive for the refueling 
equipment interlocks and prevents fuel loading. Also, this 
condition causes the refuel position one-rod-out interlock 
to not allow the withdrawal of any other control rod. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems b~ capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The control rods serve as the system capable of maintaining 
the reactor subcritical in cold conditions. 

Prevention and--mtttgatton-of-prompt-reacttvi-ty-excurstons 
during refueling are provided by the refueling interlocks 
(LCO 3.9.1 and LCO 3.9.2), the SDM (LCO 3.Ll), the wide 
range neutron monitor period-short scram (LCO 3.3.1.1), and 
the control rod block instrumentation (LCO 3.3.2.1). 

The safety analysis for the control rod withdrawal error 
during refueling (Ref. 2) assumes the functioning of the 
refueling interlocks and adequate SOM. The analysis for the 
fuel asselllbly insertion error (Ref. 3) assumes all control 
rods are fully inserted. The full-in•position indication is 
required to be OPERABLE so that the refueling interlocks can 
ensure that fuel cannot be loaded with any control rod 
withdrawn and that no more than one control rod can be 
withdrawn at a time. 

Control rod position indication satisfies Criterion 3 of the 
NRC Pol icy Statement. 

(continued) 
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Control Rod Position Indication 
B 3.9.4 

LCO Each control rod full-in position indication must be 
OPERABLE to provide the required input to the refueling 
interlocks. A full-in position indication is OPERABLE if it 
provides correct position indication to the refueling 
interlock logic. 

APPLICABILITY 

ACTIONS 

During MODE 5, the control rods must have OPERABLE full-in 
position indication to ensure the applicable refueling 
interlocks will be OPERABLE. 

In MODES 1 and 2, requirements for control rod position are 
specified in LCO 3.1.3, "Control Rod OPERABILITY." In 
MODES 3 and 4, with the reactor mode switch in the shutdown 
position, a control rod block (LCO 3.3.2.1) ensures all 
control rods are inserted, thereby preventing criticality 
during shutdown conditions . 

. A Note has been provided to modify the ACTIONS related to 
control rod position indication channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 

-------------~e~ntry i nto_i_he___Co_ndition.----5.e.cti.on_l. 3 al so___spac:Jfle.s.__1haL_ 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 

r:i 
V 
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entry into the Condition. However, tfle Required Actions for 
inoperable control rod position indications provide 
appropriate compensatory measures for separate inoperable 
channels. As such, this Note has been provided, which 
allows separate Condition entry for each inoperable required 
control rod position indication. 

A.1.1, A.1.2, A.1.3. A.2.1 and A.2.2 

With one or more required full-in position indications 
inoperable, compensating actions must be taken to protect 
against potential reactivity excursions from fuel assembly 
insertions or control rod withdrawals. This may be 
accomplished by immediately suspending invessel fuel 
movement and control rod withdrawal, and imediately 
initiating action to fully insert all insertable control 
rods in core cells containing one or more fuel assemblies. 

(contjnued) 
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ACTIONS 

SURVEILLANCE 
REQUIREMENTS 
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A.1.1, A.1.2, A.1.3, A.2.1 and A.2.2 (continued) 

Actions must continue until all insertable control rods in 
core cells containing one or more fuel assemblies are fully 
inserted. Suspension of invessel fuel movements and control 
rod withdrawal shall not preclude moving a component to a 
safe position. 

Alternatively, actions must be imediately initiated to 
fully insert the control rod(s) associated with the 
inoperable full-i.n position indicator(s) and disarm 
(electrically or hydraulically) the drive(s) to ensure that 
the control rod is not withdrawn. A control rod can be 
hydraulically disanned by closing the drive water and 
exhaust water isolation valves. A control rod can be 
electrically disanned by disconnecting power from all four 
direction control valve solenoids. Actions must continue 
until all associated control rods are fully inserted and 
drives are disarmed. Under these conditions (control rod 
fully inserted and disanned), an inoperable full-in position 
indication may be bypassed t9 allow refueling operations to 
proceed. An alternate method must be used to ensure the 
control rod is fully inserted (e.g., use the wooa notch 
position indication). 

SR 3.9.4.1 

The full-in position indications provide input to the 
one-rod-out interlock and other refueling interlocks that 
require an all-rods-in permissive. The interlocks are 
actuated when the full-in position indication for any 
control rod is not present, since this indicates that all 
rods are not fully inserted. Therefore, testing of the 
ful 1-in position indicati.ons is performed to ensure that 
when a control rod is withdrawn, the full-in position 
indication is not present. The full-in position indication 
is considered inoperable even with the control rod fully 
inserted, if it would continue to indicate full-in with the 
control rod withdrawn. Performing the SR each time a 
control rod is withdrawn is considered adequate because of 
the procedural controls on control rod withdrawals and the 
visual and audible indications available in the control room 
to alert the operator to control rods not fully inserted. 

(continued} 
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1. UFSAR, Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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0 

B 3.9.5 Control Rod OPERABILITY-Refueling 

BASES 

BACKGROUND Control rods are components of the Control Rod Drive (CRD) 
System, the primary reactivity control system for the 
reactor: In conjunction with the Reactor Protection System, 
the CRD System provides the 11eans for the reliable control 
of reactivity changes during refueling operation. In 
addition, the control rods provide the capability to 
maintain the reactor subcritical under all conditions and to 
limit the potential amount and rate of reactivity increase 
caused by a malfunction in the CRD System. 

UFSAR design criteria require that one of the two required 
independent reactivity control systems be capable of holding 
the reactor core subcritical under cold conditions (Ref. 1). 
The CRD System is the system capable of maintaining the 
reactor subcritical in cold conditions. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling are provided by refueling interlocks 

(LCO 3.9.1 and LCO 3.9.2), the SDM (LCO 3.1.1), the wide 
-----1--------rallgl:neutron---monitor-pertoCFSrrort-s~ranrttCO----S.3.l.li,an,,_d--

the control rod block instrumentation (LCO 3.3.2.1). 

LCO 

0 
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The safety analyses for the control rod withdrawal error 
during refueling (Ref. 2) and the fuel assembly insertion 
error (Ref. 3) evaluate the consequences of control rod 
withdrawal during refueling and also fuel assembly insertion 
with a control rod withdrawn. A prompt reactivity excursion 
during refueling could potentially result in fuel failure 
with subsequent release of radioactive material to the 
environment. Control rod scram provides protection should a 
prompt reactivity excursion occur. 

Control rod OPERABILITY during refueling satisfies 
Criterion 3 of the NRC Policy Statement. 

Each withdrawn control rod must be OPERABLE. The withdrawn 
control rod is considered OPERABLE if the scram accumulator 
pressure is~ 940 psig and the control rod is capable of 

(continued} 
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Control Rod OPERABILITY-Refueling 
B 3.9.5 

being automatically inserted upon receipt of a scram signal. 
Inserted control rods have already completed their 
reactivity control function, and therefore, are not required 
to be OP ERA B LE . 

During MODE 5, withdrawn control rods must be OPERABLE to 
ensure that in a scram the control rods wi 71 insert and 
provide the required negative reactivity to maintain the 
reactor subcritical. 

For MODES 1 and 2, control rod requirements are found in 
LCO 3.1.2, "Reactivity Anomalies," LCO 3.1.3, "Control Rod 
OPERABILITY," LCO 3.1.4, ''Control Rod Scram Times," and 
LCO 3.1.5, "Control Rod Scram Accumulators." During MODES 3 
and 4, control rods are not able to be withdrawn since the 
reactor mode switch is in shutdown and a control rod block 
is applied. This provides adequate requirements for control 
rod OPERABILITY during these conditions. 

Ll 

With one or more withdrawn control rods inoperable, action 
must be immediately initiated to fully insert the inoperable 
control rod(s). Inserting the control rod(s) ensures tn~e----
shutdown and scram capabilities are not adversely affected. 
Actions must continue until the inoperable control rod(s) is 
fully inserted. 

SR 3,9.5,1 and SR 3,9,5.2 

During MODE 5, the OPERABILITY of control rods is primarily 
required to ensure a withdrawn control rod will 
automatically insert if a signal requiring a reactor 
shutdown occurs. Because no explicit analysis exists for 
automatic shutdown during refueling, the shutdown function 
is satisfied if the withdrawn control rod is capable of 
automatic insertion and the associated CRD scram accumulator 
pressure is~ 940 psig. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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Control 'Rod OPERABILITY-Refueling 
8 3.9.5 

SR 3.9.5.1 and SR 3.9.5.2 (continued) 

SR 3.9.5.1 is modified by a Note that allows 7 days after 
withdrawal of the control rod to perfonn the Surveillance. 
This acknowledges that the control rod must first be 
withdrawn before performance of the Surveillance, and 
therefore avoids potential conflicts with SR 3.0.3 and 
SR 3.0.4. 

1. UFSAR, Section 1.5. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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RPV Water Level 
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B 3.9 REFUELING OPERATIONS 

B 3.9.6 Reactor Pressure Vessel (RPV) Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

The movement of fuel assemblies or handling of control rods 
within the RPV requires a minimum water level of 458 inches 
above RPV instrument zero. During refueling, this maintains 
a sufficient water level in the reactor vessel cavity and 
spent fuel pool. Sufficient water is necessary to retain 
iodine fission product activity in the water in the event of 
a fuel handling accident (Refs. 1 and 2). Sufficient iodine 
activity would be retained to limit offsite doses from the 
accident to well below the guidelines set forth in 
10 CFR 50.67 (Ref. 3) as modified in Regulatory Guide 1.183, 
Table 6. 

During movement of fuel assemblies or handling of control 
rods, the water level in the RPV and the spent fuel pool is 
an implicit initial condition design parameter in the 
analysis of a fuel handling accident in containment 
postulated in Reference 1. A minimum water level of 20 ft 
11 inches above the top of the RPV flange allows a partition 
factor of 200 to be used in the accident analysis for 
halogens (Ref. 1). 

Analysis of the fuel handling·accident inside containment is 
described in Reference 1. With a minimum water level of 
458 inches above RPV instrument zero (20 ft 11 inches above 
the top of the RPV flange) and a minimum decay time of 
24 hours prior to fuel handling, the analysis and test 
programs demonstrate that the iodine release due to a 
postulated fuel handling accident is adequately captured by 
the water and that offsite doses are maintained within 
allowable limits (Ref. 3). 

While the worst case assumptions include the dropping of an 
irradiated fuel assembly onto the reactor core, the 
possibility exists of the dropped assembly striking the RPV 
flange and releasing fission products. Therefore, the 
minimum depth for water coverage to ensure acceptable 
radiological consequences is specified from the RPV flange. 
Since the worst case event results in failed fuel assemblies 
seated in the core, as well as the dropped assembly, 

(continued) 

B 3.9-17 Revision No. 76 



G 

BASES 

-APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

APPLICABILITY 

RPV Water Level 
B 3.9.6 

dropping an assembly on the RPV flange will result in 
reduced releases of fission gases. Based on this judgement, 
and the physical dimensions which preclude normal operation 
with water level 23 feet above the flange, a slight · 
reduction in this water level (to 20 ft 11 inches above the 
flange) is acceptable (Ref. 3). 

RPV water level satisfies Criterion 2 of the NRC Policy 
Statement. 

A minimum water level of 458 inches above RPV instrument 
zero (20 ft 11 inches above the top of the RPV flange) is 
required to ensure that the radiological consequences of a 
postulated fuel handling accident are within acceptable 
limits. · 

LCO 3.9.6 is applicable.when moving fuel assemblies or 
handling control rods (i.e., movement with other than the 
normal control rod drive) within the RPV.. The LCO 11inimizes 
the possibility of a fuel handling accident in containment 
that is beyond the assumptions of the safety analysis. If 
irradiated fuel is not present within the RPV, there can be 
no significant radioactivity release as a result of a 

--~-------------uostulated-fuel-handl~~9-ac~i.dent.--Requ~~-ements-f---0rJueJ ___ _ 

ACTIONS 

0 
PBAPS UNIT 3 

handling accidents in the spent fuel storage pool are 
covered by LCO 3.7.7, •spent Fuel Storage Pool Water Level.a 

A. I 

If the water level is< 458 inches above RPV instrument 
zero, all operations involving movement of fuel assemblies 
and handling of control rods within the RPV shall be 
suspended inunediately to ensure that a fuel handling 
accident cannot occur. The suspension of fuel movement and 
control rod handling shall not preclude completion of 
movement of a component to a safe position. 

(continued) 
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SR 3.9.6.1 

RPV Water Level 
B 3.9.6 

Verification of a m1n1mum water level of 458 inches above 
RPV instrument zero ensures that the design basis for the 
postulated fuel handling accident analysis during refueling 
operations is met. Water at the required level limits the 
consequences of damaged fue1 rods, which are postulated to 
result from a fuel handling accident in containment 
(Ref. 1) . 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 14.6.4. 

2. UFSAR, Section 10.3. 

3. 10 CFR 50. 67. 
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® B 3.9 REFUELING OPERATIONS 

0 

0 

B 3.9.7 Residual Heat Removal (RHR)-High Water Level 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

LCO 

PBAPS UNIT 3 

The purpose of the RHR System in MODE 5 is to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR, Section 1.5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers, and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. The 
four RHR shutdown cooling subsystems have a co111DOn suction 
from the same recirculation loop. Each pump discharges the 
reactor coolant, after it has been cooled by circulation 
through the respective heat exchanger~, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 
one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

In addition to the RHR subsystems, the volume of water above 
the reactor pressure vessel (RPV) flange provides a heat 
sink for decay heat removal.' 

With the unit in MODE 5, the RHR System is not required to 
mitigate any events or accidents evaluated in the safety 
analyses. The RHR System is required for removing decay 
heat to maintain the temperature of the reactor coolant. 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

Only one RHR shutdown cooling subsystem is required to be 
OPERABLE and in operation in MODE 5 with irradiated fuel in 
the RPV and the water level~ 458 inches above RPV 
instrument zero. Only one subsystem is required because the 
volume of water above the RPV flange provides backup decay 
heat removal capability. -

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a heat exchanger, a High Pressure Service Water 
System pump capable of providing cooling to the heat 
exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path. In MODE 5, the RHR cross-tie 

(continued) 

B 3.9-.20 Revision No. O 



~ 

BASES 

LCO 
(continued) 

APPLICABILITY 

ACT! ONS 

PBAPS UNIT 3 

RHR-Hi gh Water Level 
B 3.9.7 

valve is not required to be closed; thus.the valve may be 
opened to allow an RHR pump in one loop to discharge through 
the opposite recirculation loop to make a complete 
subsystem. In addition, the HPSW cross-tie valve may be 
open to allow a HPSW pump in one loop to provide cooling to 
a-heat exchanger in the opposite loop to make a complete 
subsystem. Management of gas voids is important to RHR 
Shutdown Cooling System OPERABILITY. 

Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it tan be manually aligned (remote or 
local) in the shutdown cooling mode for removal of decay 
heat. Operation (either continuous or intermittent) of one 
subsystem can maintain and reduce the reactor coolant 
temperature as required. However, to ensure adequate core 
flow to allow for accurate average reactor coolant 
temperature monitoring, nearly continuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the operating subsystem ~very 8 hours. 

One RHR shutdown cooling subsystem must be OPERABLE and in 
operation in MODE 5, with irradiated fuel in the RPV and the 
water level ~ 458 inches above RPV instrument zero (20 ft . 

tnches above the top of--we-RPvfl ange), to prov, de decay 
heat removal. RHR shutdown cooling subsystem requirements 
in other MODES are covered by LCOs in Section 3.4, Reactor 
Coolant System (RCS); Section 3.5, Emergency Core Cooling 
Systems (ECCS) and Reactor Core Isolation Cooling (RCIC) 
System; and Section 3.6, Containment Systems. RHR Shutdown 
Cooling System requirements in MODE 5 with irradiated fuel 
in the RPV and the water level< 458 inches above RPV 
instrument zero are given in LCO 3.9.8. 

Ll 

With no RHR shutdown cooling subsystem OPERABLE, an 
alternate method of decay heat removal must be established 
within 1 hour. In this condition, the volume of water above 
the RPV flange provides adequate capability to remove decay 
heat from the reactor core. However, the overall 
reliability is reduced because loss Of water level cou]d 
result in reduced decay heat removal capability. The 1 hour 
Completion Time is based on decay heat removal function and 
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AJ. (continued) 

RHR-High Water Level 
B 3.9.7 

the probability of a loss of the available decay heat 
removal capabilities. Furthennore, verification of the 
functional availability of these alternate method(s) must be 
reconfinned every 24 hours thereafter. This will ensure 
continued heat removal capability. 

-
Alternate decay heat removal methods are available to the 
operators for review and preplanning in the unit's Operating 
Procedures. For example, this may include the use of the 
Reactor Water Cleanup System, operating with the 
regenerative heat exchanger bypassed. The method used to 
remove the decay heat should be the most prudent choice 
based on unit conditions. · 

8.1, B.2, B~3, and B.4 

If no RHR shutdown cooling subsystem is OPERABLE and. an 
alternate method of decay heat removal is not available in 
accordance with Required Action A.I, actions shall be taken 
i1I111ediately to suspend operations involving an increase in 
reactor decay heat load by suspending loading of irradiated 
fuel assemblies into the RPV. 

Additional actions are required to minimize any potential 
fission product release to the environment. This includes 
ensuring secondary containment is OPERABLE; one standby gas 
treatment subsystem for Unit 3 is OPERABLE; and secondary -
containment isolation capability (i.e., one secondary 
containment isolation valve and associated instrumentation 
are OPERABLE or other acceptable administrative controls to 
assure i sol at ion capability} in each associated penetration 
not isolated that is assumed to be isolated to mitigate 
radioactive releases. This may be performed as an 
administrative check, by examining logs or other information 
to detennine whether the components are out of service for 
maintenance or other reasons. It is not necessary to 
perfonn the Surveillances needed to demonstrate the 
OPERABILITY of the components. If, however, any required 
component is inoperable, then it must be restored to 
OPERABLE status. In this case, a surveillance may need to 
be performed to restore the component to OPERABLE status. 
Actions must continue until all required components are 
OPERABLE. 

{continued) 
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RHR-Hi gh Water Level 
B 3.9.7 

If no RHR shutdown cooling subsystem is in operation, an 
alternate method of coolant circulation is required to be 
established within 1 hour. This alternate method may 
utilize forced or natural circulation cooling. The 
Completion Time is modified such that the 1 hour is 
applicable separately for each occurrence involving a loss 
of coolant circulation. 

During the period when the reactor coolant is bei~g 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem), the reactor 
coolant temperature must be periodically monitored to ensure 
proper functioning of the alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3,9.7.1 

This Surveillance demonstrates that the RHR shutdown cooling 
subsystem is in operation and circulating reactor coolant. 

The required flow rate is determined by the flow rate 
------~----------n...:'1-c-e-ss-aTy--t-o provide saffi-cier1L decay t1eaL remova1---------

PBAPS UN IT 3 

capability. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.9,7,2 

RHR Shutdown Cooling (SOC) Sy.stem p1p1ng and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and m~y also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to validate the system high points and to confirm 
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RHR~Hi gh Water Level 
B 3.9.7 

the location and orientation of important'components that 
can become sources of gas or could otherwise cause gas to 
be trapped or difficult to remove during system maintenance 
or restoration. Susceptible locations depend on plant and 
systemjonfiguration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
establ 1 shed for the volume of accumulated ga·s at 
susceptible locations. If accumulated gas is discovered 
that exceeds the acceptance criteria for the susceptible 
location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for 
gas volume in the RHR SOC piping on the discharge side of a 
pump), the Surveillance is not met. If the accumulated gas 
is eliminated or brought within the acceptance criteria 
limits during perform~nce of the Surveillance, the SR is met 
and past system OPERABILITY is evaluated under the 
Corrective Action Program. If it is determined by 
subsequent evaluation that the RHR Shutdown Cooling System 
is not rendered inoperable by the accumulated gas (i.e., 

-------~-------trHe sys t em~-5-------£ bl ff i c i en t l y f---i-l-+e-d----W-i----t--A------+,-Ui <"'----------

Sur veil lance may be declared met. Accumulated gas should 
be eliminated or brought within the acceptance criteria 
limits. Since the RHR SOC piping on the discharge side of 
the pump is the same as the Low Pressure Coolant Injection 
piping, performances of surveillances for ECCS TS may 
satisfy the requirements of this surveillance. For the RHR 
SOC piping on the suction side of the RHR pump, the 
surveillance is met by virtue of the performance of 
operating procedures that ensure that the RHR SOC suction 
piping is adequately filled and vented. The performance of 
these manual actions ensures that the surveillance is met. 

RHR SOC System locations on the discharge side Of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a 
representative sub- set of susceptible locations. 
Monitoring may not be practical for locations that 1ne 
inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 

PBAPS UN IT 3 B 3.9-23a Revision No. 129 



• B.ASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3.9.7.2 (continued) 

RHR-Hi gh Water Level 
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parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of th~ method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY during the Surveillance 
it1terval. 

The SR can be met by virtue of having an RHR SOC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be required to be in the scope of this surveillance 
due to operating experience and the design of the system: 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The Surveillance 

--------------~F~r~eq~u=e~n~c=y may vary..J2.::i location susceptible to g_a_s _____ ____, 
accumulation. 

REFERENCES None. 
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B 3.9 REFUELING OPERATIONS 

B 3.9.8 Residual Heat Removal (RHR}-Low Water Level 

BASES 

BACKGROUND The purpose of the RHR System in MODE 5 is to remove decay 
heat and sensible heat from the reactor coolant, as required 
in UFSAR Section 1~5. The RHR System has two loops with 
each loop consisting of two motor driven pumps, two heat 
exchangers, and associated piping and valves. There are two 
RHR shutdown cooling subsystems per RHR System loop. The 
four RHR shutdown cooling subsystems have a collllT!on~suction 
from the same recirculation loop. Each pump discharges the 
reactor coolant, after it has been cooled by circulation 
through the respective heat exchangers, to the reactor via 
the associated recirculation loop. The RHR heat exchangers 
transfer heat to the High Pressure Service Water System. 
The RHR shutdown cooling mode is manually controlled. Any 
one of the four RHR shutdown cooling subsystems can provide 
the required decay heat removal function. 

APPLICABLE With the unit in MODE 5, the RHR System is not required to 

0 SAFETY ANALYSES mitigate any events or accidents evaluated in the safety 
analyses. The RHR System is required for removing decay 

---------------1,ea-t---to-mmta-i-n--the-ternper--ature-0.f--the.--reactor---COol an ..... t~---

LCO 

0 
PBAPS UNIT 3 

The RHR System satisfies Criterion 4 of the NRC Policy 
Statement. 

In MODE 5 with irradiated fuel in the RPV and the water 
level< 458 inches above reactor pressure vessel (RPV} 
instrument zero both RHR, shutdown cooling subsyste111s must be 
OPERABLE. 

An OPERABLE RHR shutdown cooling subsystem consists of an 
RHR pump, a heat exchanger, a High Pressure Service Water 
System pump capable of providing cooling to the heat 
exchanger, valves, piping, instruments, and controls to 
ensure an OPERABLE fl ow path. The two subsystems have a 
coR111on suction source and are allowed to have conman 
discharge piping. Since piping is a passive component that 
is assuined not to fail, it is allowed to be COIIIDOn to both 
subsystems. In MODE 5, the RHR cross-tie valve is not 
required to be closed, thus the valve may be opened to allow 

{continued) 
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RHR- Low Water Level 
B 3.9.8 

an RHR pump in one loop to discharge through the opposite 
recirculation loop to make a complete subsystem. In 
addition, the HPSW cross-tie valve may be open to allow a 
HPSW pump in one loop to provide cooling to a heat exchanger 
in the opposite loop to make a complete subsystem. 
Management of gas voids is important to RHR SOC System 
OPERABILITY. 

Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or 
local) in the shutdown cooling mode for removal of decay 
heat. Operation (either continuous or intermittent) of one 
subsystem can maintain and reduce the reactor coolant 
temperature as required. However, to ensure adequate core 
flow to allow for accurate average reactor coolant 
temperature monitoring, nearly continuous operation is 
required. A Note is provided to allow a 2 hour exception to 
shut down the operating subsystem every 8 hours. 

Two RHR shutdown cooling subsystems are required to be 
OPERABLE, and one must be in operation in MODE 5, with 
irradiated fuel in the RPV and the water level < 458 inches 
above RPV instrument zero (20 ft 11 inches above the top of 

---------------h-e-RPV fl a r1 g e) , to pruvtd-e--de-cey-trecrt-r-emovcrt~H~'------
s h utdown cooling subsystem requirements in other MODES are 

ACTIONS 

PBAPS UN IT 3 

covered by ·LCOs in Section 3.4, Reactor Coolant System 
(RCS); Section 3.5, Emergency Core Cooling Systems (ECCS) 
and Reactor Core Isolation Coo1ing (RCIC) System; and 
Section 3.6, Containment Systems. RHR Shutdown Cooling 
System requirements in MODE 5 with irradiated fuel in the 
RPV and the water level~ 458 inches above RPV instrument 
zero are given in LCO 3.9.7, "Residual Heat Removal 
(RHR)-High Water Level." 

Ll 

With one of the two required RHR shutdown cooling subsystems 
inoperable, the remaining subsystem is capable of providing 
the required decay heat removal. However, the overall 
reliability is reduced. Therefore an alternate method of 
decay heat removal must be provided. With both required RHR 
shutdown cooling subsystems inoperable, an alternate method 
of decay heat removal must be provided in addition to that 
provided for the initial RHR shutdown cooling subsystem 
inoperability. This re-establishes backup decay heat 
removal capabilities, similar to the requirements of the 
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RHR-Low Water Level 
B 3.9.8 

LCO. The 1 hour Completion Time is based on the decay heat 
removal function and the probability of a loss of the 
available decay heat removal-capabilities. Furthermore, 
verification of the functional availability of this 
alternate method(s} must be reconfirmed every 24 hours 
thereafter. This will ensure continued heat removal 
capability. 

Alternate decay heat removal methods are available to the 
operators for review and preplanning in the unit's Operating 
Procedures. For example, this may include the use of the 
Reactor Water Cleanup System, operating with the 
regenerative heat exchanger bypassed. The method used to 
remove decay heat should be the most prudent choice based on 
unit conditions. 

B. l. B. 2,· and B_.3 

With the required decay heat removal subsystem(s) inoperable 
and the required alternate method(s} of decay heat removal 
not available in accordance with Required Action A.I, 
additional actions are required to minimize any potential 

_____________ _._....,..sion_p.roduc1-r.el ease to_th.e_enY.ir.onment...___1.bj s includes 

0 
PBAPS UNIT 3 

ensuring secondary containment is OPERABLE; one standby gas 
treatment subsystem for Unit 3 is OPERABLE; and secondary 
containment i sol at ion capability (i.e., one secondary 
containment isolation valve and associated instrumentation· 
are OPERABLE or other acceptable administrative controls to 
assure isolation capability} in each associated penetration 
that is assumed to be isolated to mitigate radioactive 
releases. This may be performed as an administrative check, 
by examining logs or other information to determine whether 
the components are out of service for maintenance or other 
reasons. It is not necessary to perform the Surveillances 
needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is inoperable, then it 
must be restored to OPERABLE status. In this case, the 
·surveillance may need to be performed to restore the 
component to OPERABLE status. Actions must continue until 
all required components are OPERABLE. 

(continued) 
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RHR-Low Water Level 
B 3.9.8 

If no RHR shutdown cooling subsystem is in operation, an 
alternate method of coolant circulation is required to be 
established within 1 hour. This alternate method may 
utilize forced or natural circulation cooling. The 
Completion Time is modified such that the 1 hour is 
applicable separately for each occurrence involving a loss 
of coolant circulation. 

During the period when the reactor coolQnt is being 
circulated by an alternate method (other than by the 
required RHR shutdown cooling subsystem), the reactor 
coolant temperature must be periodically monitored to ensure 
proper functioning of the alternate method. The once per 
hour Completion Time is deemed appropriate. 

SR 3,9.8.1 

This Surveillance demonstrates that one RHR shutdown cooling 
subsystem is in operation and circulating reactor coolant. 
The required flow rate is determined by the flow rate 
necessary to provide sufficient decay heat removal 

----------------r--<>-copab-t-r'rty. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.9.8.2 

RHR Shutdown Cooling (SOC) System piping and components have 
the potential to develop voids and pockets of entrained 
gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the 
required RHR shutdown cooling subsystems and may also 
prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RHR Shutdown Cooling System locations 
susceptible to gas accumulation is based on a review of 
system design information, including piping and 
instrumentation drawings, isometric drawings, plan and 
elevation drawings, calculations, and operational 
procedures. The design review is supplemented by system 
walk downs to·validate the system high points and to confirm 
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the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be 
trapped or difficult to remove during system maintenance or 
restoration. Susceptible locations depend on plant and 
system configuration, such as stand-by versus operating 
conditions. 

The RHR Shutdown Cooling System is OPERABLE when it is 
sufficiently filled with water. For the RHR SOC piping on 
the discharge side of the RHR pump, acceptance criteria are 
established for the volume of accumulated gas at susceptible 
locations. If accumulated gas is discovered that exceeds 
the acceptance criteria for the susceptible location (or the 
volume of accumulated gas at one or more susceptible 
locations exceeds an acceptance criteria for gas volume in 
the RHR SOC piping on the discharge side of a pump), the 
Surveillance is not met. If the accumulated gas is eliminated 
or brought within the acceptance criteria limits during 
performance of the Surveillance, the SR is met and past 
system OPERABILITY is evaluated under the Corrective Action 
Program. If it is determined by subsequent evaluation that 
the RHR Shutdown Cooling System is not rendered inoperable 
by the accumulated gas (i.e., the system is sufficiently 

--------------~f~il~l,______e.cLw.i.tb-Wa..ter'-),-tlle-Su.r.v.eJ-:Uance.--IT1aµe---dee-l...a-r-e.d-rne.-t ·~---
Accumulated gas should be eliminated or brought within the 
acceptance criteria limits. Since the RHR SOC piping on the 
discharge side of the pump is the same as the Low Pressure 
Coolant Injection piping, performances of surveillances for 
ECCS TS may satisfy the requirements of this surveillance. 
For the RHR SOC piping on the suction side of the RHR pump, 
the surveillance is met by virtue of the performance of 
operating procedures that ensure that the RHR SOC suction 
piping is adequately filled and vented. The performance of 
these manual actions ensures that the surveillance is met. 

RHR SOC System locations on the discharge side of the RHR 
pump susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance 
criteria for the location. Susceptible locations in the 
same system flow path which are subject to the same gas 
intrusion mechan1sms may be verified by monitoring a 
representative sub-set of susceptible locations. 
Monitoring may not be practical for locations that are 
inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. 
For these locations alternative methods (e.g., operating 
parameters, remote monitoring) may be used to monitor the 
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SR 3,9,8.,2 (continued) 

RHR- Low Water Level 
B 3.9.8 

susceptible location. Monitoring is not required for 
susceptible locations where the maximum potential 
accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The 
accuracy of the method used for monitoring the susceptible 
locations and trending of the results should be sufficient 
to assure system OPERABILITY cturing the Surveillance 
interval. 

The SR can be met by virtue of having an RHR SDC subsystem 
inservice in accordance with operating procedures. 

The SR is modified by a Note. The Note recognizes that the 
scope of the surveillance is limited to the RHR system 
components. The HPSW system components have been determined 
to not be requirect to be in the scope of this surveillance 
due to operating experience and the design of the system. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Pro~ram. The Surveillance 
Frequency may vary by location susceptible to gas 
accumulation .. 

None. 
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BASES 

BACKGROUND 
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The purpose of this Special Operations LCO is to allow 
certain reactor coolant pressure tests to be performed in 
MODE 4 when the metallurgical characteristics of the reactor 
pressure vessel (RPV) or plant temperature control 
capabilities during these tests require the pressure testing 
at temperatures> 21~°F (normally corresponding to MODE 3) 
or to allow completing these reactor coolant pressure tests 
when the i~itial conditions do not require temperatures> 
212°F. Furthermore, the purpo~e is to allow continued 
performance of control rod scram time testing required by SR 
3.1.4.1 or SR 3.1.4.4 if reactor coolant temperatures exceed 
212°F when the control rod scram time testing is initiated 
in conjunction with an inservice leak or hydrostatic test. 
These control rod scram time tests would be performed in 
accordance with LCO 3.10.4, "Single Control Rod Withdrawal -
Cold Shutdown," during MODE 4 operation. 

Inservice hydrostatic testing and system leakage pressure 
tests required by Section XI of the American Society of 
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code 
(Ref. 1) are performed prior to the reactor going critical. 
after a refueling outage. Recirculation pump operation and 
a water solid RPV (except for an air bubble for pressure 
control) are used to achieve the necessary temperatures and 
pressures required for these tests. The minimum 
temperatures (at the required pressures) allowed for these 
tests are determined from the RPV pressure and temperature 
(P/T) limits required by LCO 3.4.9, "Reactor Coolant System 
(RCS) Pressure and Temperature (P/T) Limits." These limits 
are conservatively based on the fracture toughness of the 
reactor vessel, taking into account anticipated vessel 
neutron fl uence. 

With increased reactor vessel fluence over time, the minimum 
allowable vessel temperature increases at a given pressure. 
Periodic updates to the RCS P/T limit curves are performed 
as necessary, based upon the results of analyses of 
irradiated surveillance specimens removed from the vessel. 
Hydrostatic and leak testing may eventually be required with 
minimum reactor coolant temperatures> 212°F. However, even 
with required minimum reactor coolant temperatures< 212°F, 
maintaining RCS temperatures within a small band during the 
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test can be impractical. Removal of heat addition from 
recirculation pump operation and reactor core decay heat can 
be coarsely controlled by control rod drive hydraulic system 
flow and reactor water cleanup system non-regenerative heat 
exchanger operation. Test conditions are focused on 
maintaining a steady state pressure, and tightly limited 
temperature control poses an unnecessary burden on the 
operator and may not be achievable in certain instances. 

The hydrostatic and RCS system leakage tests require 
increasing pressure to approximately 1000 psig. Scram time 
testing required by SR 3.1.4.1 and SR 3.1.4.4 requires 
reactor pressures~ 800 psig. 

Other testing may be performed in conjunction with the 
allowances for inservice leak or hydrostatic tests and 
control rod scram time tests. 

Allowing the reactor to be considered in MODE 4 when the 
reactor coolant temperature is> 212°F during, or as a 
consequence of, hydrostatic or leak testing, or as a 
consequence of control rod scram time testing initiated in 

_____________ _____..,n.n j_u nct_i o □ wit r h d r o stat i c test 
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effectively provides an exception to MODE 3 requirements, 
including OPERABILITY of primary containment and the full 
complement of redundant Emergency Core Cooling Systems. 
Since the tests are performed nearly water solid (except for 
an air bubble for pressure control), at low decay heat 
valwes, and near MODE 4 conditions, the stored energy in the 
reactor core will be very low. Under these conditions, the 
potential for failed fuel and a subsequent increase in 
coolant activity above the LCO 3.4.6, "RCS Specific 
Activity," limits are minimized. In addition, .the secondary 
containment wi1l be OPERABLE, in accordance with this 
Special Operations LCO, and will be capable of handling any 
airborne radioactivity or steam leaks that could occur 
during the performance of hydrostatic or leak testing. The 
required pressure testing conditions provide adequate 
assurance that the consequences of a steam leak will be 
conservatively bounded by the consequences of the postulated 
main steam line break outside of primary containment· 
described in Reference 2. Therefore, these requirements 
will conservatively limit radiation releases to the 
environment. 

(continued) 
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Inservice Leak and Hydrostatic Testing Operation 
B 3.10.1 

In the unlikely event of any primary system leak that could 
result 1n a draining of the RPV, the reactor vessel would 
rapidly depressurize. The makeup capability, as required in 
MODE 4 by LCO 3.5.4, ~RPV WIC," would be more than adequate 
to keep the RPV water level about TAF under this low decay 
heat load condition. Small system leaks would be detected 
by leakage inspections before significant inventory loss 
occurred. 

For the purposes of this test, the protection provided by 
normally required MODE 4 applicable LCOs, in addition to the 
secondary containment requirements required to be met by 
this Special Operations LCO, will ensure acceptable 
consequences during normal hydrostatic test conditions and 
during postulated accident conditions. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation at reactor coolant 
temperatures> 212°F can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
LCD or its ACTIONS. This option may be required due to P/T 
limits, however, which require testing at temperatures 
> 212°F, while the ASME inservice test itself requires the 
safety/relief valves to be gagged, preventing their 
OPERABILITY. Additionally, even with required minimum 
reactor coolant temperatures< 212°F, RCS temperatures may 
drift above 212°F during the performance of inservice leak 
and hydrostatic testing or during subsequent control rod 
scram time testing, which is typically performed in 
conjunction with inservice leak and hydrostatic testing. 
While this Special Operations LCO is provided for inservice 
leak and hydrostatic testing, and for scram time testing 
initiated in conjunction with an inservice leak or 
hydrostatic test, parallel performance of others tests and 
inspections is not precluded. 
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In the event of a large primary system leak, the reactor 
vessel would rapidly depressurize, allowing the low pressure 
core cooling systems to operate. The capability of the low 
pressure coolant injection and core spray subsystems, as 
required in MODE 4 by LCO 3.5.2, "ECCS-Shutdown," would be 
more than adequate to keep the core flooded under this low 
decay heat load condition. Small system leaks would be 
detected by leakage inspections before significant inventory 
loss occurred. 

For the purposes of this test, the protection provided by 
normally required MODE 4 applicable LCOs, in addition to the 
secondary containment requirements required to be met by 
this Special Operations LCO, wi 11 ensure acceptable 
consequences during normal hydrostatic test conditions and 
during postulated accident conditions. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 

-------------~P.....,r~o~Y~i~d=e=d~in~t~h~e~i~r~re~sp~e'-"'-c-"-t---'---iv_,__,e,c______1,B,_,,a'--"'s'-""-e_,,_s_.__. _______ ~ ______ _ 
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As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Operation at reactor coolant 
temperatures> 212°F can be in accordance with Table 1.1-1 
for MODE 3 operation without meeting this Special Operations 
LCO or its ACTIONS. This option may be required due to P/T 
limits, however, which require testing at temperatures 
> 212°F, while the ASME inservice test itself requires the 
safety/relief valves to be gagged, preventing their 
OPERABILITY. Additionally, even with required minimum 
reactor coolant temperatures< 212°F, RCS temperatures may 
drift above 212°F during the performance of inservice leak 
and hydrostatic testing or during subsequent control rod 
scram time testing, which is typically performed in 
conjunction with inservice leak and hydrostatic testing. 
While this Special Operations LCO is provided for inservice 
leak and hydrostatic testing, and for scram time testing 
initiated in conjunction with an inservice leak or 
hydrostatic test, parallel performance of others tests and 
inspections is not precluded. 

co 

B 3.10-2a Revision No. 131 



• BASES 

LCO 1 

(continued) 

APPLICABILITY 

ACTIONS 

PBAPS UN IT 3 

Inservice Leak and Hydrostatic Testing Operation 
B 3.10.1 

If it is desired to perform these tests while complying with 
this Special Operations LCO, then the MODE 4 applicable LCOs 
and specified MODE 3 LCOs must be met. This Special 
Operations LCO allows changing Table 1.1-1 temperature 
limits for MODE 4 to "NA" and suspending the requirements of 
LCO 3.4.8, "Residual Heat Removal (RHR) Shutdown Cooling 
System-Cold Shutdown." The additional requirements for 
secondary containment LCOs to be met will provide sufficient 
protection for operations at reactor coolant temperatures 
> 212°F for the purpose of performing an inservice leak or 
hydrostatic test, and for control rod scram time testing 
initiated in conjunction with an inservice leak or 
hydrostatic test. 

This LCO allows primary containment to be open for frequent 
unobstructed access to perform inspections, and for outage 
activities on various systems to continue consistent with 
the MODE 4 applicable requirements. 

The MODE 4 requirements may only be modified for the 
performance of, or as a consequence of, inservice leak or 
hydrostatic: tests, or as a consequence of control rod scram 
time testin initiated in conjunction with an inservice leak 
or hydrostatic test, so that these operations can be 
considered as in MODE 4, even though the reactor coolant 
temperature is> 212°F. The additional requirement for 
secondary containment OPERABILITY according to the imposed 
MODE 3 requirements provides conservatism in the response of 
the unit to any event that may occur. Operations in all 
other MODES are unaffected by this LCO. 

A Note has been provided to modify the ACTIONS related to 
inservice leak and hydrostatic testing operation. 
Section 1.3, Completion Times, specifies that once a 
Condition has been entered, subsequent divisions, 
subsystems, components, or variables expressed in, the 
Condition discovered to be inoperable or not within limits, 
will not result in separate entry into the Condition. 
Section 1.3 also specifies that Required Actions of the 
Condition continue to apply for each additional failure, 
with Completion Times based on initial entry into the 
Condition. However, the Required Actions for each 
requirement of the LCO not met provide appropriate 

B 3.10-3 Revision No. 131 



BASES 

Inservice Leak and Hydrostatic Testing Oper.ation 
B 3 .10 .1 

ACTIONS Ll 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UNIT 3 

If an LCO specified in lCO 3.10.1 is not met, the ACTIONS 
applicable to the stated requirements are entered 
immediately and complied with. Required Action A.1 has been 
modified by a Note that clarifies the intent of another 
LCO's Required Action to be in MODE 4 includes reducing the 
average reactor coolant temperature to s 212°F. . .,., 

A,2.1 and A,2,2 

Required Action A.2.1 and Required Action A.2.2 are 
alternate Required Actions that can be taken instead of 
Required Action A.1 to restore compliance with the normal 
MODE 4 requirements, and thereby exit this Special Operation 
LCO's Applicability. Activities that could further increase 
reactor coolant temperature or pressure are suspended 
immediately, in accordance with Required Action A.2.1; and 
the reactor coolant temperature is reduced to establish 
normal MODE 4 requireme~ts. The allowed Completion Time of 
24 hours for Required Action A.2.2 is based on engineering 
judgment and provides sufficient time t'o reduce the average 
reactor coolant temperature from the highest expected value 
to s 212°F with normal cooldown procedures. The Completion 
Time is a]so consistent with the time provided in LCO 3.0.3 
to reach MODE 4 from MODE 3. 

SR 3.10.1.1 

The LCOs made applicable are required to have their 
Survei 77 ances met to establish that this LCO is being met. 
A discussion of the applicable SRs is provided in their 
respective Bases. 

1. American Society of Mechanical Engineers, Boiler and 
Pressure Vessel Code, Section XI. 

2. UFSAR, Section 14.6.5. 
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B 3.10.2 Reactor Mode Switch Interlock Testing 

BASES 

BACKGROUND The purpose of this Special Operations LCO is to permit 
operation of the reactor mode switch from one position to 
another to confirm certain aspects of associated interlocks 
during periodic tests and calibrations in MODES 3, 4, and 5. 

The reactor mode switch is a conveniently located, 
multiposition, keylock switch provided to select the 
necessary scram functions for various plant conditions 
(Ref. 1). The reactor mode switch selects the appropriate 
trip relays for scram functions and provides appropriate 
bypasses. The mode switch positions and related scram 
interlock functions are su11B11arized as follows: 

a. Shutdown- Initiates a reactor scram; bypasses main 
steam line isolation and main condenser low vacuum 
scrams; 

b. Refuel - Selects Neutron Monitoring System (NMS) scram 
function for low neutron flux level operation (wide 
range neutron monitors and average power range monitor 

--~----+----------~s~tdown-scram)-;-byp-as-ses-matn-s-t-eam-H-ne---i-so-l-a-t--i on-and1---
ma in condenser low vacuum scrams; 

0 

APPLICABLE 
SAFETY ANALYSES 
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c. Startup/Hot Standby-Selects NMS scram function for low 
neutron flux level operation (wide range neutron 
monitors and average power range monitors); bypasses 
main steam line isolation and main condenser low 
vacuum scrams; and 

d. Run - Selects NHS scram function for power range 
operation. 

The reactor mode switch also provides interlocks for such 
functions as control rod blocks, s.cram discharge volume trip 
bypass, refueling interlocks, and main steam isolation valve 
isolations. 

The acceptance criterion for reactor mode switch interlock 
testing is to prevent fuel failure by precluding reactivity 
excursions or core criticality. The interlock functions of 

<continued) 
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the shutdown and refuel positions normally maintained for 
the reactor mode switch in MODES 3, 4, and 5 are provided to 
preclude reactivity excursions that could potentially result 
in fuel failure. Interlock testing that requires moving the 
reactor mode switch to other positions (run, startup/hot 
standby, or refuel) while in MODE 3, 4, or 5, requires 
administratively maintaining all control rods inserted and 
no other CORE ALTERATIONS in progress. With all control 
rods inserted in core cells containing one or more fuel 
assemblies, and no CORE ALTERATIONS in progress, there are 
no credible mechanisms for unacceptable reactivity 
excursions during the planned interlock testing. 

For postulated accidents, such as control rod removal error 
during refueling or loading of fuel with a control rod 
withdrawn, the accident analysis demonstrates that fuel 
failure will not occur (Refs. 2 and 3). The withdrawal of a 
single control rod will not result in criticality when 
adequate SDM is maintained. Also, loading fuel assemblies 
into the core with a single control rod withdrawn will not 
result in criticality, thereby preventing fuel failure. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 

--------------nrov-i de-----f-1-e--x-i bi-Li-t¥---to.-penom-eer---taiTI-Oper_at __ tons_by _____ .-_ 

LCO 
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appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCD is optional. MODES 3, 4, and 5 operations 
not specified in Table 1.1-1 can be perfonned in accordance 
with other Special Operations LCOs (i.e., LCO 3.10.1, 
"Inservice Leak and Hydrostatic Testing Operation," 
LCO 3.10.3, RSingle Control Rod Withdrawal-Hot Shutdown," 
LCD 3.10.4, "Single Control Rod Withdrawal-Cold Shutdown," 
and LCO 3.10.8, "SDH Test-RefuelingR) without meeting this 
LCD or its ACTIONS. If any testing is performed that 
involves the reactor mode switch interlocks and requires 

.repositioning beyond that specified in Table 1.1-1 for the 
current MODE of operation, the testing can be performed, 
provided all interlock functions potentially defeated are 
administratively controlled. In MODES 3, 4, and 5 with the 
reactor mode switch in shutdown as specified in Table 1.1-1, 
all control rods are fully inserted and a control rod block 

(continued) 
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LCO 
(continued) 

is initiated. Therefor.e, all control rods in core cells 
that contain one or more fuel assemblies must be verified 
fully inserted while in HODES 3, 4, and 5, with the reactor 
mode switch in other than the shutdown position. The 
additional LCO requirement to preclude CORE ALTERATIONS is 
appropriate for MODE 5 operations, as discussed below, and 
is inherently met in MODES 3 and 4 by the definition of CORE 
ALTERATIONS, which cannot be performed with the vessel head 
in place. 

In MODE 5, with the reactor mode switch in the refuel 
position, only one control rod can be withdrawn under the 
refuel position one-rod-out interlock {LCO 3.9.2, "Refuel 
Position One-Rod-Out Interlock•). The refueling equipment 
interlocks {LCO 3.9.1, •Refue.ling Equipment Interlocks•) 
.appropriately control other CORE ALTERATIONS. Due to the 
increased potential for error in controlling these multiple 
interlocks, and the limited duration of tests involving the 
reactor mode switch position, conservative controls are 
required, consistent with MODES 3 and 4. The additional 
controls .of administratively not pennitting other CORE 
ALTERATIONS will adequately ensure that the reactor does not 
become critical during these tests. 

------E-PilCAB-LL.Ln'1----JAny-r-eqtAnd-pe~ odi c-i-nte-~ock----tes-t.:i ng-i-nvo 1-v-i-ng----the:----
reactor mode switch, while in MODES 1 and 2, can be 

0 
PBAPS UNIT 3 

performed without the need for Special Operations 
exceptions. Mode switch manipulations in these MODES would 
likely result in unit trips. In MODES 3, 4, and 5, this 
Special Operations LCD is only permitted to be used to allow 
reactor mode switch interlock testing that cannot 
conveniently be performed without this allowance or testing 
which must be performed prior to entering another MODE. 
Such interlock testing may consist of required 
Surveillances, or may be the result of maintenance, repair, 
or troubleshooting activities.. In MODES 3, 4, ands, the 
interlock functions provided by the reactor mode switch in 
shutdown (i.e., all control rods inserted and incapable of 
withdrawal) and refueling (i.e., refueling interlocks to 
prevent inadvertent criticality during CORE ALTERATIONS) 
positions can be administratively controlled adequately 
during the performance of certain tests. 

(continued) 
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These Required Actions are provided to restore compliance 
with the Technical Specifications overridden by this Special 
Operations LCO. Restoring compliance will also result in 
exiting the Applicability of this Special Operations LCO. 

All CORE ALTERATIONS except control rod insertion, if in 
progress, are immediately suspended in accordance With 
Required Action A.1, and all insertable control rods in core 
cells that contain one or more fuel assemblies are fully 
inserted within 1 hour, in accordance with Required 
Action A.2. This will preclude potential mechanisms that 
could lead to criticality. Suspension of CORE ALTERATIONS 
shall not preclude the completion of movement of a component 
to a safe condition. Placing the reactor mode switch in the 
shutdown position will ensure that all inserted control rods 
remain inserted and result in operating in accordance with 
Table 1.1-1. Alternative1y, if in MODE 5, the reactor mode 
switch may be placed in the refuel position, which will also 
result in operating in accordance with Table 1.1-1. A Note 
is added to Required Action A.3.2 to indicate that this 
·Req.uired Action is only applicable in MODE 5, since only the 
shutdown position is allowed in MODES 3 and 4. The allowed 
Completion Time of 1 hour for Required Action A.2, Required 
Action A.3.1, and Required Action A.3.2 provides sufficient 
time to normally insert the control rods and place the 
reactor mode switch in the required position, based on 
operating experience, and is acceptable given that all 
operations that could increase core reactivity have been 
suspended. 

SR 3.10.2.1 and SR 3.10.2.2 

Meeting the requirements of this Special Oper~tions LCO 
maintains operation consistent with or conservative to 
operating with the reactor mode iwitch in the shutdown 
position (or the refuel position for MODE 5). The functions 
of the reactor mode switch interlocks that are not in 
effect, due to the testing in progress, are adequately 
compensated for by the Special Operations LCO requirements. 
The administrative controls are to be periodically verified 
to ensure that the operational requirements continue to be 
met. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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1. UFSAR, Section 7.2.3.7. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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B 3.10.3 Single Control Rod Withdrawal-Hot Shutdown 

BASES 

BACKGROUND The purpose of this MODE 3 Special Operations LCO is to 
pennit the withdrawal of a single control rod for testing 
while in hot shutdown, by imposing certain restrictions. In 
MODE 3, the reactor mode switch is in the shutdown position, 
and all control rods are inserted and blocked from 
withdrawal. Many systems and functions are not required in 
these conditions, due to the other installed interlocks that 
are actuated when the reactor mode switch is in the ,shutdown 
position. However, circumstances may arise while in MODE 3 
that present the need to withdraw a single control rod for 
various tests {e .. g., friction tests, scram timing, and 
coupling integrity checks). These single control rod 
withdrawals are normally accomplished by selecting the 
refuel position for the reactor mode switch. This Special 
Operations LCO provides the appropriate additional controls 
to allow a single control rod withdrawal in MODE 3. 

APP LI CABLE With the reactor mode switch in the refue 1 position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

-----------------app]J.calJle_and_prnri.d.ed_ihe_as_s_umpiions of thes__e_anili~s~es~--
are satisfied in MODE 3, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
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the UFSAR {Refs. 1 and 2) demonstrate that the functioning 
of the refueling interlocks and adequate SDM will preclude 
unacceptable reactivity excursions. 

Refueling interlocks restrict the movement of control rods 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one control rod. Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be shut down even with the highest worth 
control rod withdrawn if adequate SDM exists. 

The control rod scram function provides backup protection to 
nonnal refueling procedures and the refueling interlocks, 
which prevent inadvertent criticalities during refueling. 

{continued) 
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Single Control Rod Withdrawal-Hot Shutdown 
8 3.10.3 

® BASES 
------------------------------------------
APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

Alternate backup protection can be obtained by ensuring 
that five by five array of control rods,- centered on the 
withdrawn control rad, are inserted and incapable of 
withdrawal. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
prQvided in their respective Bases. 

As described i r:i LCO 3. O. 7, comp l i ance with this Spec.i al 
Operations LCO is optfonal. Operation in MODE 3 with the 
reactor mode switch in the refuel position can be perfonned 
in accordance with other Special Operations LCOs (i.e., 
LCO 3.10.2, •Reactor Mode Switch Interlock Testing") without 
meeting this Special Operations LCO or its ACTIONS. 
However, if a single control rod withdrawal is desired in 
MODE 3, controls consistent with those required during 
refueling must be implemented and this Special Operations 
LCO applied. "Withdrawal,• in this application, includes 
the actual withdrawal of the control rod, as well as 

____________ ____...aintaining-1he__contro]_r_()dJn____a___µoritio"----Oiher__!han--1h<a----
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full-in position, and reinserting the control rod. The 
refueling interlocks of LCO 3.9.2, •Refuel Position 
One-Rod-Out Interlock," required by this Special Operations 
LCO, will ensure that only one control rod can be withdrawn; 

To back up the refueling interlocks (LCO 3.9.2), the ability 
to scram the withdrawn control rod in the event of an 
inadvertent criticality is provided by this Special 
Operations LCO's requirements in Item d.l. Alternately, 
provided a sufficient number of control rods in the vicinity 
of the withdrawn control rod are known to be inserted and 
incapable of withdrawal, Item d.2, the possibility of 
criticality on withdrawal of this control rod is 
sufficiently precluded, so as not to require the scram 
capability of the withdrawn control rod. Also, once this 
alternate (d.2) is completed, the SDM requirement to account 
for both the withdrawn untrippable (inoperable) control rod, 
and the highest worth control rod may be changed to allow 
the withdrawn untrippable (inoperable) control rod to be the 
single highest worth control rod. 

( continued) 
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~ BASES (continued) 

APPLICABILITY 

ACTIONS 

Single Control Rod Withdrawal-Hot Shutdown 
B 3.10.3 

Control rod withdrawals are adequately· contrql led in 
MODES I, 2, and 5 by existing LCOs. In MODES 3 and 4, 
control rod withdrawal is only allowed if perfonned in 
accordance with this Special Operations LCD or Special 
Operations LCO 3.10.4, and if limited to one control rod. 
This allowance is only provided with the reactor mode switch 
in the refuel position. For these conditions, the 
one-rod-out interlock (LCO 3.9.2), control rod position 
indication {LCO 3.9.4, •control Rod Position IndicationR), 
full insertion requirements for all other control rods and 
scram functions (LCD 3.3.1.1, "Reactor Protection System 
(RPS) Instrumentation, a and LCO 3.9.5, Control Rod 
OPERABILITY-Refueling•), or the added adminiStrative 
controls in Item d.2 of this Special Operations LCO, 
minimize potential reactivity excursions. 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 3. Section 1.3, 
Completion Times, specifies once a Condition has been 
entered, subsequent divisions, subsystems, components or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies 
Required Actions of the Condition continue to apply for each 

_____________ .additionaJ_failu~e.,-Jd_th___CompletionJJ.roes__based_orunJtial __ _ 
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entry into the Condition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the LCO. 

A.:.l 

If one or more of the requirements ~pecified in this Special 
Operations LCO are not met, the ACTIONS applicable to the 
stated requirements of the affected LCOs are inrnediately 
entered as directed by Required Action A.I. Required 
Action A.I has been modified by a Note that clarifies the 
intent of any ether LCO's Required Action to insert all 
control rods. This Required Action includes exiting this 
Special Operations Applicability by returning the reactor 
mode switch to the shutdown position. A second Note has 
been added, which clarifies that this Required Action is 
only applicable if the requirements not met are for an 
affected LCO. 

{continued} 
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BASES 

ACTIONS 
(continued) 

SURVEILLANCE 
REQUIREMENTS 

A.2,1 and A,2,2 

Single Contr_ol Rod Withdrawal-Hot Shutdown 
B 3.10.3 

Required Actions A.2.1 and A.2.2 are alternate Required 
Actions that can be taken instead of Required Action A.l to 
restore compliance with the normal MODE 3 requirements, 
thereby exiting this Special Operations LC0's Applicability. 
Actions must be initiated immediately to insert a~l 
insertable control rods. Actions must continue until all 
such control rods are fully inserted. Placing the reactor 
mode switch in the shutdown position will ensure all 
inserted rods remain inserted and restore operation in 
accordance with Table 1.1-1. The allowed Completion Time of 
1 hour to place the reactor mode switch in the shutdown 
position provides sufficient time to normally insert the 
control rods. 

SR 3,10,3,1, SR 3.10,3,2, and SR 3.10.3.3 

The other LC0s made applicable in this Special Operations 
LC0 are required to have their Surveillances met to 
establish that this Special Operations LC0 is being met. If 
the local array of control rods is inserted and disarmed 
while the scram function for the withdrawn rod is not 

--------------~~·~-a~b~w~e_,------t'-p~e~ri~· □~d~i~c~Y--e~r~i t~·i~ca_-U on in a cc_OLCianc_e_i...iilb ______ _ 

REFERENCES 

0 . 
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SR 3.10.3.2 is required to preclude the possibility of ' 
criticality. SR 3.10.3.2 has been modif~ed by a Note, which 
clarifies that this SR is not required to be met if 
SR 3.10.3.l is satisfied for LC0 3.10.3.d.l requirements, 
since SR 3.10.3.2 demonstrates that the alternative 
LC0 3.10.3.d.2 requirements are satisfied. Also, 
SR 3.10.3.3 verifies that al1 control rods other than the 
control rod being withdrawn are fully inserted. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

B 3.10 SPECIAL OPERATIONS 

B 3.10.4 Single Control Rod Withdrawal-Cold Shutdown 

BASES 

BACKGROUND The purpose. of this MODE 4 Special Operations LCO is to 
pennit the withdrawal of a single control rod for testing or 
maintenance, while in cold shutdown, by imposing certain 
restrictions. In MODE 4, the reactor mode switch is in the 
shutdown position, and all control rods are inserted and 
blocked from withdrawal. Many systems and functions are not 
required in these conditions, due to the installed 
interlocks associated with the-reactor mode switch in the 
shutdown position. Circumstances may arise while in MODE 4, 
however, that present the need to withdraw a single control 
rod for various tests (e.g., fri.ction tests, scram time 
testing, and coupling integrity checks). Certain situations 
may also require the removal of the associated control rod 
drive (CRD). These single control rod withdrawals and 
possible subsequent removals are normally accomplished by 
selecting the refuel position for the reactor mode switch. 

APPLICABLE With the reactor mode switch in the refuel position, the 
SAFETY ANALYSES analyses for control rod withdrawal during refueling are 

______________ _,,,,ap""p..,_,l'-"i-=c=ab=l_,___,e,,______,,,a=n~d, provided the assumptions of these analyses 
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are satisfied in MODE 4, these analyses will bound the 
consequences of an accident. Explicit safety analyses in 
the UFSAR (Refs. 1 and 2) demonstrate that the functioning 
of the refueling interlocks and adequate SDM will preclude 
unacceptable reactivity excursions. 

Refueling interlocks restrict the movement of control rods 
to reinforce operational procedures that prevent the reactor 
from becoming critical. These interlocks prevent the 
withdrawal of more than one control rod. Under these 
conditions, since only one control rod can be withdrawn, the 
core will always be shut down even with the highest worth 
control rod withdrawn if adequate SDM exists. 

The control rod scram function provides backup protection in 
the event of nonnal refueling procedures and the refueling 
interlocks fail to prevent inadvertent criticalities during 
refueling. Alternate backup protection can be obtained by 
ensuring that a five by five array of control rods, centered 
on the withdrawn control rod, are inserted and incapable of 

(continued) 
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Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

ti) BASES 
----------------------------------

~ v 

APPLICABLE 
SAFETY ANALYSE$ 

(continued) 

LCO 

withdrawal. This alternate backup protection is required 
when removing a CRD because this removal renders the 
withdrawn control rod incapable of being scranned. 

As described in LCO 3. O. 7., c0111p li a nee with Spec i al 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3. 0. 7, compliance with this Special 
Operations LCO is optional. Operation in MODE 4 with the 
reactor mode switch in the refuel position can be perfonned 
in accordance with other LCOs (i.e., Special Operations 
LCO 3.10.2, 9 Reactor Mode Switch Interlock Testing•) without 
meeting this Special Operations LCO or its ACTIONS. If a 
single control rod withdrawal is desired in MODE 4, controls 
consistent with those required during refueling must be 
implemented and this Special Operations LCO applied. 
•withdrawal,• in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position other than the full-in position, 

-------------and-~e.:i-nse~Ung-the__controLr.ocL ____ _ 
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The refueling interlocks of LCO 3.9.2, "Refuel Position 
One-Rod-Out Interlock,n required by this Special Operations 
LCO will ensure that only one control rod can be-withdrawn.
At the time CRD removal begins, the disconnection of the 
position indication probe will cause LCO 3.9.4, •control Rod 
Position Indication,• and therefore, LCD 3.9.2 to fail to be 
met. Therefore, prior to connencing CRD removal, a control 
rod withdrawal block is required to be inserted to ensure 
that no additional control rods can be withdrawn and that 
compliance with this Special Operations LCO i~ maintained. 

To back up the refueling interlocks (LCO 3.9.2) or the 
control rod withdrawal block, the ability to scram the_ 
withdrawn control rod in the event of an inadvertent 
criticality is provided by the Special Operations LCO 
requirements in Item c.l. Alternatively, when the scram 

(continued) 
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BASES 

LCO 
(continued) 

APPLICABILITY 

.Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

function is not OPERABLE, or when the CRD is to be removed, 
a sufficient number of rods in the vicinity of the withdrawn 
control rod are required to be inserted and made incapable 
of withdrawal (Item c·.2). This precludes the possibility of 
criticality upon withdrawal of this control rod. Also, once 
this alternate (Item c.2) is completed, the SDM requirement 
to account for both the withdrawn untrippable (inoperable) 
control rod, and the highest worth control rod may be 
changed to allow the withdrawn untrippable (inoperable) 
control rod to be the single highest worth control rod. 

Control rod withdrawals are adequately controlled in 
MODES 1, 2, and 5 by existing LCOs. In MODES 3 and 4, 
control rod withdrawal is only allowed if perfonned in 
accordance with Special Operations LCO 3.10.3, or this 
Special Operations LCO, and if limited to one control rod. 
This allowance is only pr.ovided with the reactor mode switch 
in the refuel position. 

During these conditions, the full insertion requirements for 
all other control rods, the one-rod-out interlock 
(LCO 3.9.2), control rod position indication (lCO 3.9.4), 
and scram functions (LCO 3.3~1.1, "Reactor Protection System 
(RPS) Instrumentation,• and LCO 3.9.5, •control Rod 

-------------OP-E-RAB-ll---ll-¥---Refuel-:ing,.!!...}-~~the-added-admi nj strati.v..e ____ _ 

ACTIONS 
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controls in Item b.2 and Item c.2 of this Special Operations 
LCO, provide mitigation of potential reactivity excursions. 

' 

A Note has been provided to modify the ACTIONS related to a 
single control rod withdrawal while in MODE 4. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional- failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
each requirement of the LCO not met provide appropriate 
compensatory measures for separate requirements that are not 
met. As such, a Note has been provided that allows separate 
Condition entry for each requirement of the ·-LCO. 

{continued) 
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ACTIONS 
(continued) 

Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

A.I, A.2,1, and A,2.2 

If one or more of the requirements of this Special 
Operations LGO are not met with the affected control rod 
insertable, these Required Actions restore operation 
consistent with nonnal MODE 4 conditions (i.e., all rods 
inserted) or with the exceptions allowed in this Special 
Operations LCO. Required .Action A.I has been modified by a 
Note that clarifies that the intent of any other LCO's 
Required Act ion is to insert .a 11 cont to l rods. This 
Required Action includes exiting this Special Operations 
Applicability by returning the reactor mode switch to the 
shutdown position. A second Note has been added to Required 
Action A.I to clarify that this Required Action is only 
applicable if the requirements not met are for an affected 
LCO. 

Required Actions A.2.1 and A.2.2 are specified, based on the 
assumption that the control rod is being withdrawn. If the 
control rod is still insertable, actions must be innnediately 
initiated to fully insert all insertable control rods and 
within 1 hour place the reactor mode switch in the shutdown 
position. Actions must continue until all such control rods 
are fully inserted. The allowed Completion Time of I hou.r 
for placing the reactor mode switch in the shutdown position 

--------------l1r---ov-ides-s~f-f-i-c.-ient-t-ime-to-no'Allall-¥-inser-t-the-co~t~~ol..__ ___ _ 
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rods. 

B.l, B.2.1, and B,2.2 

If one or more of the requirements of this Special 
Operations LCO are not met with the affected control rod not 
insertable, withdrawal of the control rod and removal of the 
associated CRD must be i111rDediately suspended. If the CRD 
has been removed, such that the control rod is not 
insertable, the Required Actions require the most 
expeditious action be taken to either initiate action to 
restore the CRD and i.nsert its control rod, or initiate 
action to restore compliance with this Special Operations 
LCO. 

(continued) 
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SURVEILLANCE 
REQUIREMENTS 

REFERENCES 
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Single Control Rod Withdrawal-Cold Shutdown 
B 3.10.4 

SR 3.10,4,1, SR 3,10,4,2, SR 3,10.4,3, and SR 3,10,4,4 

The other LCOs made applicable by this Special Operations 
LCD are required to have their associated surveil1ances met 
to establish that this Special Operations LCD is being met. 
If the local array of control rods is inserted and disarmed 
while the scram function for the withdrawn rod is not 
available, periodic verification is required to ensure that 
the possibility of criticality remains precluded. 
Verification that all the other control rods are fully 
inserted is required to meet the SOM requirements. 
Verification that a control rod withdrawal block has been 
inserted ensures that no other control rods can be 
inadvertently withdrawn under conditions when position 
indication instrumentation is inoperable for the affected 
control rod. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3.10.4.2 and SR 3.10.4.4 have been modified by Notes, 
which clarify that these SRs are not required to be met if 
the alternative requirements demonstrated by SR 3.10.4.1 are 
satisfied. 

1. UFSAR. Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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Single CRD Removal -Refueling 
B 3.10.5 

B 3.10 SPECIAL OPERATIONS 

B 3. 10.5 Single Control Rod Drive (CRD) Removal -Refueling 

BASES 

BACKGROUND The purpose of this HOOE 5 Special Operations LCO is to 
pennit the removal of a single CRD during refueli.ng 
operations by illlJ)osing certain administrative controls. 
Refueling interlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. The refueling interlocks use the 
"full-ina position indicators to determine the position of 
all control rods. If the •full-in• position signal is not 
present for every control rod, then the all rods in 
pennissive for the refueling equipment interlocks is not 
present and fuel loading is prevented. Also, the refuel 
position one-rod-out interlock will not allow the withdrawal 
of a second control rod. 

The control rod scram function provides backup protection in 
the event normal refueling procedures, and the refueling 

--------------inte.r.lacks_describ.e.d_above fail to prevent inadvertent 
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criticalities during refueling. The requirement for this 
function to be OPERABLE precludes the possibility of 
re.moving the CRD once a control rod is withdrawn from a core 
cell containing one or more fuel assemblies. This Special 
Operations LCO provides controls sufficient to ensure the 
possibility of an inadvertent criticality is precluded, 
while allowing a single CRD to be removed from a core cell 
containing one or more fuel assemblies. The removal of the 
CRD involves disconnecting the position indication probe, 
which causes noncompliance with LCO 3.9.4, •control Rod 
Position Indication," and, therefore, LCO 3.9.1, "Refueling 
Equipment Interlocks,• and LCO 3.9.2, •Refueling Position 
One-Rod-Out Interlock." The CRD removal also requires 
isolation of the CRD from the CRD Hydraulic System, thereby 
causing inoper-ability of the control rod (LCO 3.9.5, 
•control Rod OPERABILITY-Refueling•). 

(continued) 
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BASES (continued) 

APPLIGABLE 
SAFETY ANALYSES 

Single CRD Removal-Refueling 
B 3.10.5 

With the reactor mode switch in the refuel position, the 
analyses for control rod withdrawal during refueling are 
applicable and, provided the assumptions of these analyses 
are satisfied, these analyses will bound the consequences of 
accidents. Explicit safety analyses in the UFSAR (Refs. 1 
and 2) demonstrate that proper operation of the refueling 
interlocks and adequate SDM will preclude unacceptable 
reactivity excursions. 

Refueling i~terlocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor from 
becoming critical. These interlocks prevent the withdrawal 
of more than one control rod. Under these conditions, since 
only one control rod can be withdrawn, the core will always 
be shut down even with the highest worth control rod 
withdrawn if adequate SDM exists. By requiring all other 
control rods to be inserted and a control rod withdrawal 
block initiated, the function of the inoperable one-rod-out 
interlock (LCO 3.9.2) is adequately maintained. This 
Special Operations LCO requirement to suspend all CORE 
ALTERATIONS adequately compensates for the inoperable all 
rods in pennissive for the refueling equipment interlocks 
(LCO 3.9.1). 

-------------lhe-control-r-od-Scr-am----funct:i~n--prov~deS-backup-protect:ion---to-
nonnal refueling procedures and the refueling interlocks, 
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which prevent inadvertent criticalities during refueling. 
Since the scram function and refueling interlocks. may be 
suspended, alternate backup protection required by this 
Special Operations LCO is obtained by ensuring that a five 
by five array of control rods, centered on the withdrawn 
control rod, are inserted and are incapable of being 
withdrawn, and all other control rods are inserted and 
incapable of being withdrawn (by insertion of a control rod 
block). 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perfonn certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

(continued). 
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LCO 
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Single CRD Removal-Refueling 
B 3.10.5 

As described in LCO 3.0.7, c01Dpliance with this Special 
Operations LCO is optional. Operation in MODE 5 with any of 
the following LCOs, LCO 3.3.1.1, •Reactor Protection System 
{RPS) Instrumentation,• LCO 3.3.8.2, •Reactor Protection 
System (RPS) Electric Power Monitoring,• LCO 3.9.1, 
LCO 3. 9. 2, LCO 3. 9.4,. or LCO 3. 9. 5 not met, can be perfonned 
in accordance with the Required Actions of these LCOs 
without meeting this Special Operations LCO or its ACTIONS. 
However, if a single CRD removal from a core cell containing 
one or more fuel assemblies is desired in MODE 5, controls 
consistent with those required by LCO 3.3.1.1, LCO 3.3.8.2, 
LCO 3.9.1, LCO 3.9 .• 2, LCO 3.9.4, and LCO 3.9.5 must be 
implemented, and this Special Operations LCO applied. 

By requiring all other control rods to be inserted and a 
control rod withdrawal block initiated, the function of the 
inoperable one-rod-out interlock (LCO 3.9.2) is adequately 
maintained. This Special Operations LCO requirement to 
suspend all CORE ALTERATIONS adequately compensates for the 
inoperable all rods in pennissive for the refueling 
equipment interlocks (LCO 3.9.1). Ensuring that the five by 
five array of control rods, centered on the withdrawn 
control rod, are inserted and incapable of withdrawal 
adequately satisfies the backup protection that LCO 3.3.1.l 
and LCO 3.9.2 would have otherwise provided. Also, once 

____________ ___.,hese-requirementL(.ltems a, b ,_and_cJ __ are_comple:te.cl,__th_e. __ _ 

APPLICABILITY 
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SOM requirement to account for both the withdrawn 
untrippable (inoperable) control rod and the highest worth 
control rod may be changed to allow the withdrawn 
untrippable (inoperable) control rod to be the single 
highest worth control rod. 

Operation in MODE 5 is controlled by existing LCOs. The 
allowance to comply with this Special Operations LCO in lieu 
of the ACTIONS of LCO 3.3.1.1, LCO 3.3.8.2, LCO 3.9.1, 
LCO 3.9.2, LCO 3.9.4, and LCO 3.9.5 is appropriately 
controlled with the additional administrative controls 
required by this Special Operations LCO, which reduce the 
potential for reactivity excursions. 

(continued) 
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• BASES (continued) 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

A,1, A.2,1, and A,2,2 

Single CRD Removal-Refueling 
B 3.10.5 

If one or more of the requirements of this Special 
Operations LCD are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for failure to meet LCD 3.3.1.1, 
LCD 3. 9. 1, LCD 3. 9. 2, LCD 3. 9. 4, and LCD 3. 9. 5 ( i . e. , a 11 
control rods inserted) or with the allowances of this 
Special Operations LCD. The Completion Times for Required 
Action A.l, Required Action A.2.1, and Required Action A.2.2 
are intended to require that these Required Actions be 
implemented in a very short time and carried through in an 
expeditious manner to either initiate action to restore the 
CRD and insert its control rod, or initiate action to 
restore compliance with this Special Operations LCO. 
Actions must continue until either Required Action A.2.1 or 
Required Action A.2.2 is satisfied. 

SR 3,10,5.1, SR 3,10,5,Z, SR 3.10,5.3, SR 3,10,5.4, 
and SR 3,10.5,5 

Verification that all the control rods, other than the 
control rod withdrawn for the removal of the associated CRD, 

______________ _jlre fully inserted is required to ensure the SDM is within 
limits. Verification that the local five by five array of 
control rods, other than the control rod withdrawn for 
removal of the associated CRD, is inserted and disarmed, 
while the scram function for the withdrawn rod is not 
available, is required to ensure that the possibility of 
criticality remains precluded. Verification that a control 
rod withdrawal block has been inserted ensures that no other 
control rods can be inadvertently withdrawn under conditions 
when position indication instrumentation is inoperable for 
the withdrawn control rod. The Surveillance for LCO 3.1.1, 
which is made applicable by this Special Operations LCD, is 
required in order to establish that this Special Operations 
LCD is being met. Verification that no other CORE 
ALTERATIONS are being made is required to ensure the 
assumptions of the safety analysis are satisfied. 

PBAPS UN IT 3 

Periodic verification of the administrative controls 
established by this Specjal Operations LCD is prudent to 
preclude the possibility of an inadvertent criticality. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

(continued) 
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1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 
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Single CRD Removal--Refueling 
B 3.10.5 
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Multiple Control Rod Withdrawal-Refueling 
B 3.10.6 

B 3.10 SPECIAL OPERATIONS 

B 3.10.6 Multiple Control Rod Withdrawal-Refueling 

BASES 

BACKGROUND The purpose of this MODE 5 Special Operations LCO is to 
pennit multiple control rod withdrawal during refueling by 
imposing certain administrative controls. 

Refueling interiocks restrict the movement of control rods 
and the operation of the refueling equipment to reinforce 
operational procedures that prevent the reactor fr0111 
becoming critical during refueling operations. During 
refueling operations, no more than one control rod is 
permitted to be withdrawn from a core cell containing one or 
more fuel assemblies. When al1 four fuel assemblies are 
removed from a cell, the control rod may be withdrawn with 
no restrictions. Any number of control rods may be 
withdrawn and removed from the reactor vessel if their cells 
contain no fuel. 

The refueling interlocks use the "full-in• position 
indicators to detennine the position of aH control rods. 
If the •full-in• position signal is not present for every 
control rod, theh the all rods in permissive for the 

--------------r-ef..ueJ-ing.._.equ..i.pmen.Linteclocks j s not present and fuel 
loading is prevented. Also, the refuel position one-rod-out 
interlock will not allow the withdrawal of a second control 
rod. 

APPLICABLE 
SAFETY ANALYSES 

PBAPS UNIT 3 

To allow more than one control rod to be withdrawn during 
refueling, these interlocks must be defeated. This Special 
Operations LCO establishes the necessary administrative 
controls to allow bypassing the •full-in• position 
indicators. 

Explicit safety analyses in the UFSAR (Refs. 1, 2, and 3) 
demonstrate that the functioning of the refueling interlocks 
and adequate SDM will prevent unacceptable reactivity 
excursions during refueling. To allow multiple control rod 
withdrawals, control rod removals, associated control rod 
drive (CRD) removal, or any combination of these, the "full 
in• position indication is allowed to be bypassed for each 
withdrawn control rod if all fuel has been removed from the 
cell. With no fuel assemblies in the core cell, the 

{continued} 
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associated control rod has no reactivity control function 
and is not required to remain inserted. - Prior to reloading 
fuel into the cell, however, the associated control rod must 
be inserted to ensure that an inadvertent criticality does 
not occur, as evaluated in the Reference 3 analysis. 

As described in LCD 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perfonu certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this .Special 
Operations LCD is optional. Operation in MODE 5 with either 
LCO 3.9.3, "Control Rod Position,• LCD 3.9.4, •control Rod 
Position Indication," or LCD 3.9.5, "Control Rod 
OPERABILITY-Refueling," not met, can be performed in 
accordance with the Required Actions of these LCOs without 
meeting this Special Operations LCO or its ACTIONS. If 
multiple control rod withdrawal or removal, or CRD removal 
is desired, all four fuel assemblies are required to be 
removed from the associated cells. Prior to entering this 

--------------1c£Q.,-any-f-ue-l-r-ema-i-n-i-ng-i-n----a---ee lJ_whose-CRIL.was_pr_e_v_loosly. __ _ 
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removed under the provisions of another LCD must be removed. 
nwithdrawal," in this application, includes the actual 
withdrawal of the control rod, as well as maintaining the 
control rod in a position -0ther than the full-in position, 
and reinserting the control rod. 

When fuel is loaded into the core with multiple control rods 
withdrawn, special modified quadrant spiral reload sequences 
are used to ensure that reactivity additions are minimized. 
Spiral reloading encompasses reloading a cell (four fuel 
locations immediately adjacent to a control rod) on the edge 
of a continuous fueled region (the cell can be loaded in any 
sequence). otherwise, all control rods must be fully 
inserted before loading fuel •. 

(continued) 
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Multiple Control Rod Withdrawal-Refueling 
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Operation in MODE 5 is controlled by existing LCOs. The 
exceptions from other LCO requirements (e.g., the ACTIONS of 
LC O 3 . 9 . 3 ., LC O 3 . 9 . 4 , o r L CO 3 . 9 . 5 ) a ll owed by t h i s Spec i a l 
Operations LCO are appropriately controlled by requiring all 
fuel to be removed from cells whose "full-in" indicators are 
allowed to be bypassed. 

A.1, A,2. A.3,1. and A.3.2 

If one or more of the requirements of this Special 
Operations LCO are not met, the immediate implementation of 
these Required Actions restores operation consistent with 
the normal requirements for refueling (i.e., all control 
rods inserted in core cells containing one or more fuel 
assemblies) or with the exceptions granted by this Special 
Operations LCO. The Completion Times for Required 
Action A.l, Required Action A.2, Required Action A.3.1, and 
Required Action A.3.2 are intended to require that these 
Required Actions be implemented in a very short time and 
carried through in an expeditious manner to either initiate 
action to restore the affected CRDs and insert their control 
rods, or initiate action to restore compliance with this 
Special Operations LCO. 

SR 3.10.6,1. SR 3,10,6.2, and SR 3,10,6,3 

Periodic verification of the administrative controls 
established by this Special Operations LCO is prudent to 
preclude the possibility of an inadvertent criticality. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

1. UFSAR, Section 7.6.4. 

2. UFSAR, Section 14.5.3.3. 

3. UFSAR, Section 14.5.3.4. 
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B 3.10 SPECIAL OPERATIONS 

B 3.10.7 Control Rod Testing-Operating 

BASES 

BACKGROUND The purpose of this Special Operations LCO is to permit 
control rod testing, while in HODES 1 and 2, by imposing 
certain administrative controls. Control rod patterns 
during startup conditions are controlled by the operator and 
the rod worth minimizer (RWM) (LCO 3.3.2.1, •control Rod 
Block Instrumentation•), such that only the specified 
control rod sequences and relative positions required by 
LCO 3.1.6, •Rod Pattern Control," are allowed over the 
operating range from all control rods inserted to the low 
power setpoint (LPSP) of the RWM. The sequences effectively 
limit the potential amount and rate of reactivity increase 
that could occur during a control rod drop accident (CRDA). 
During these conditions, control rod testing is sometimes 
required that may result in control rod patterns not in 
compliance with the prescribed sequences of LCO 3.1.6. 
These tests include SDM demonstrations, control rod scram 
time testing, control rod friction testing, and testing 
performed during the Startup Test Program. This Special 
Operations LCO provides the necessary exemption to the 
requirements of LCO 3.1.6 and provides additional 

_____________ _.,.dminis.trat.1-v.e___controls_to al 1 ow___:t_b_e___d_ej_atio_rts__i_n__s_u~~h~----

0 

tests from the prescribed sequences in LCO 3.1.6. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the CRDA are sunnarized in References I and 2. CRDA 

analyses assume the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 

PBAPS UNIT 3 

-· initial conditions for the CRDA analyses. The RWM provides 
backup to operator control of the withdrawal sequences to 
ensure the initial conditions of the CRDA analyses are not 
violated. For special sequences developed for control rod 
testing, the initial control rod patterns assumed in the 
safety analysis of References 1 and 2 may not be preserved. 
Therefore special CRDA analyses are required to demonstrate 
that these special sequences will not result in unacceptable 
consequences, should a CRDA occur during the testing. These 
analyses, performed in accordance with an NRC approved 
methodology, are dependent on the specific test being 
performed. 

(continued} 
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(continued) 

LCO 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 
the NRC Policy Statement apply. Special Operations LCOs 
provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As described in LCO 3.0.7, compliance with this Special 
Operations LCO is optional. Control rod testing may be 
performed in compliance with the prescribed sequences of 
LCO 3.1.6, and during these tests, no exceptions to the 
requirements of LCO 3.1.6 are necessary. For testing 
performed with a sequence not in compliance with LCO 3.1.6, 
the requirements of LCO 3.1.6 may be suspended, provided 
additional adlllinistrative controls are placed on the test to 
ensure that the assumptions of the special safety analysis 
for the test sequence are satisfied. Assurances that the 
test sequence is followed can be provided by either 
progranming the test sequence into the RWH, with conformance 
verified as specified in SR 3.3.2.1.8 and allowing the RWM 
to monitor control rod withdrawal and provide appropriate 
control rod blocks if necessary, or by verifying conformance 
to the approved test sequence by a second licensed operator 

--------------"Or--().theJ'.'---Quallf-iecLmembe~f----"1e__technicaL..st.aff_._Th_~~se~-~
controls are consistent with those normally applied to 

APPLICABILITY 

0 
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operation in the startup range as defined in the SRs and 
ACTIONS of LCO 3.3.2.1, •control Rod Block Instrwoentation.u 

Control rod testing, while in MODES 1 and 2, with THERMAL 
POWER greater than 10% RTP, is adequately controlled by the 
existing LCOs on power distribution limits and control rod 
block instrumentation. Control rod movement during these 
conditions is not restricted to prescribed sequences and can 
be perfonned within the constraints of LCO 3.2.1., •AVERAGE 
PLANAR LINEAR HEAT GENERATION RATE (APLHGR),• LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR),• LCO 3.2.3, •LINEAR 
HEAT GENERATION RATE (LHGR),• and LCO 3.3.2.1. With THERMAL 
POWER less than or equal to 10% RTP, the provisions of this 
Special Operations LCO are necessary to perform special 
tests that are not in conformance with the prescribed 
sequences of LCO 3.1.6. While in MODES 3 and 4, control rod 
withdrawal is only allowed if performed in accordance with 

(continued) 
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(continued) 

ACTIONS 

Special Operations LCO 3.10.3, "Single Control Rod 
Withdrawal-Hot Shutdown,• or Special Operations LCO 3.10.4, 
•single Control Rod Withdrawal-Cold Shutdown,• which 
provide adequate controls to ensure that the assumptions of 
the safety analyses of Reference I and 2 are satisfied. 
During these Special Operations and while in MODE 5, the 
one-rod-out interlock (LCO 3.9.2, •Refuel Position 
One-Rod-Out Interlock,") and scram functions (LCO 3.3.1.1, 
•Reactor Protection System (RPS) Instrumentation," and 
LCO 3.9.5, •control Rod OPERABILITY-Refueling"), or the 
added administrative controls prescribed in the applicable 
Special Operations LCOs, provide mitigation of potential 
reactivity excursions. 

A. I 

With the requirements of the LCO not met (e.g., the control 
rod pattern is not in compliance with the special test 
sequence, the sequence is improperly loaded in the RWM) the 
testing is required to be illllllediately suspended. Upon 
suspension o.f the special test, the provisions of LCO 3.1.6 
are no longer excepted, and appropriate actions are to be 
taken to restore the control rod sequence to the prescribed 
sequence of LCO 3.1.6, or to shut down the reactor, if 

-------------requ-tred---1>y-l:€0~--;-6~.------------------

0 

SURVEILLANCE 
REQUIREMENTS 
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SR 3.10.7.1 

With the special test sequence not progranmed into the RWM, 
a second licensed operator or other qualified member of the 
technical staff (i.e., personnel trained in accordance with 
an approved training program for thi~ test) is required to 
verify conformance with the approved sequence for the test. 
This verification must be performed during control rod 
movement to prevent deviations fr011 the specified sequence. 
A Note is added to indicate that this Surveillance does not 
need to be met if SR 3.10.7.2 is satisfied. 

{continued} 
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Control Rod Testing-Operating 
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SR 3.10.7.2 

When the RWM provides conformance to the special test 
sequence, the test sequence must be verified to be correctly 
loaded into the RWM prior to control rod movement. This 
Surveillance demonstrates compliance with SR 3.3.2.1.8, 
thereby demonstrating that the RWM is OPERABLE. A Note has 
been added to indicate that this Surveillance does not need 
to be met if SR 3.10.7.1 is satisfied. 

1. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel,ll latest approved revision. 

2. Letter from T. Pickens (BWROG) to G.C. Lainas (NRC) 
"Amendment 17 to General Electric Licensing Topical 
Report NEDE-24011-P-A," August 15, 1986. 
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B 3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling 

BASES 

BACKGROUND The purpose of this MOOE 5 Special Operations LCO is to 
pemit SDM testing to be performed for those plant 
configurations in which the reactor pressure vessel (RPV) 
head is either not in place or the head bolts are not fully 
tensioned. 

LCO 3 .1.1,. "SHUTDOWN MARGIN (SDM), • requires that adequate 
SOM be demonstrated following fuel movements or control rod 
replacement within the RPV. The demonstration must be , 
performed prior to or within 4 hours after criticality is 
reached. This SDH test may be perfonned prior to or during 
the first startup following the refueling. Performing the 
SDM test prior to startup requires the test to be performed 
while in MODE 5, with the vessel head bolts less than fully 
tensioned (and possibly with the vessel head removed). 
While in MODE 5, the reactor mode switch is required to be 
in the shutdown or refuel position, where the applicable 
control rod blocks ensure that the reactor will not become 
critical. The SDM test requires the reactor mode switch to 
be in the startup/hot standby position, si.nce more than one 

--~c~o=nt F017"0Cl----wtl115eWit1Rlnwn for the-pur~of 
demonstrating adequate SOM. This Special Operations LCO 
provides the appropriate additional controls to allow 
withdrawing more than one control rod from a core cell 
containing one or more fuel assemblies when the reactor 
vessel head bolts are less than fully tensioned. 

APPLICABLE 
SAFm ANALYSES 

Prevention and mitigation of unacceptable reactivity 
excursions during control rod withdrawal, with the reactor 
D10de switch in the startup/hot standby position while in 
MODE 5, is provided by the wide range n~utron monitor (WRNM) 
period-short scram (LCO 3.3.1.1, "Reactor Protection System 
(RPS) Instrumentation"), and control rod block 
instrU1Bentation (LCO 3.3.2.1, "Control Rod Block 
Instrumentation•). The limiting reactivity excursion during 
startup conditions while in MODE 5.is the control rod drop 
accident (CRDA). 

(continued) 
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CRDA analyses assume that the reactor operator follows 
prescribed withdrawal sequences. For SOM tests performed 
within these defined sequences, the analyses of References 1 
and 2 are applicable. However, for some sequences developed 
for the SOM testing, the control rod patterns assumed in the 
safety analyses of References 1 and 2 may not be met. 
Therefore, special CRDA analyses, performed in accordance 
with an NRC approved methodology, are required to 
demonstrate the S □M·test sequence will not result in 
unacceptable consequences should a CRDA occur during the 
testing. For the purpose of this test, the protection 
provided by the normally required MODE 5 applicable LCOs, in 
addition to the requirements of this LCO, will maintain 
normal test operations as well as postulated accidents 
within the bounds of the appropriate safety analyses 
(Refs. 1 and 2). In addition to the added requirements for 
the RWM, WRNM, APRM, and control rod coupling, the notch out 
mode is specified for out of sequence withdrawals. 
Requiring the notch out mode limits withdrawal steps to a 
single notch, which limits inserted reactivity, and allows 
adequate monitoring of change.s in neutron flux, which may 
occur during the test. 

As described in LCO 3.0.7, compliance with Special 
Operations LCOs is optional, and therefore, no criteria of 

-------------------r-neNRt-Policy Statement apply. Special Operations LCOs 

LCO 

0 
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provide flexibility to perform certain operations by 
appropriately modifying requirements of other LCOs. A 
discussion of the criteria satisfied for the other LCOs is 
provided in their respective Bases. 

As qescribed in LCO 3.0.7, compliance with this Special 
Operations !:.CO is optional. SOM tests may be performed 
while in MODE 2, in accordance with Table 1.1-1, without 
meeting this Special Operations LCO or its ACTIONS. For SOM 
tests performed while in MODE 5, additional requirements 
must be met to ensure that adequate protection against 
potential reactivity excursions is available. To provide 
add it i ona 1 scram protection beyond the norma 11 y required 
WRNMs, the APRMs are also required to be OPERABLE (LCO 
3.3.1.1, Functions 2a, 2.d and 2e) as though the reactor 
were in MODE 2. Because multiple control rods will be 
withdrawn and the reactor will potentially become critical, 
the approved control rod withdrawal sequence must be 
enforced by the RWM (LCO 3.3.2.1, Function 2, MODE 2), or 
must be verified by a 

(continued} 
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second licensed operator or other qualified member of the 
t e c h n 1 c a l st a ff . To p r o v i d e a d d it i o na l p rote ct i o n a g a i n s t 
an inadvertent criticality, control rod withdrawals that do 
not conform to the analyzed_ rod position sequence specified 
in LCO 3.1.6, "Rod Pattern Control," (i.e., out .of sequence 
control rod withdrawals) must be made in the individual 
notched withdrawal mode to minimize the potential reactivity 
insertion associated with each movement. Coupling integrity 
of withdrawn control rods is required to minimize the 
probability of a CRDA and ensure proper functioning of the 
withdrawn control rods, if they are required to scram. 
Because the reactor vessel head may be removed during these 
tests, no other CORE ALTERATIONS may be in progress. 
Furthermore, since the control rod scram function with the 
RCS at atmospheric pressure relies _solely on the CRD 
accumulator, it is essential that the CRD charging water. 
header remain pressurized. This Special Operations LCO then 
allows changing the Table ·1·.1-1 reactor mode switch position 
requirements to include the startup/hot standby position, 
such that the SDM tests may be performed while in MODE 5. 

These SDM test Special Operations requirements are only 
applicable if the SDM tests are to be performed while in 

---------------",OD-E--5-W-i-±-h-tb ~ea ct ~V-es.S--e+--h 9-a d-r-emGJJ.e-O-G-r----tl'l e-t:i ea ci------

A\ v 

ACTIONS 
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b o l ts not fully tensioned. Additional requirements during 
these tests to enforce control rod withdrawal sequences and 
restrict other CORE ALTERATIONS provide protection against 
potential reactivity excursions. Operations in all other 
MODES are unaffected by this LCO. 

A,1 and A,2 

With one or more control rods discovered uncoupled during 
this Special Operation, a controlled insertion of each 
uncoupled control rod is required; either to attempt 
recoupling, or to preclude a control rod drop. This 
controlled insertion is preferred since, if the control rod 
fails to follow the drive as it is withdrawn (i.e., is 
"stuck" in an inserted position), placing the reactor mode 
switch in the shutdown position per Required Action B.1 
could cause substantial secondary damage. If recoupling is 
not accomplished, operation may continue, provided the 
control rods are fully inserted within 3 hours and disarmed 
(electrically or hydraulically) within 4 hours. Inserting a 
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control rod ensures the shutdown and scram capabilities are 
not adversely affected. The control rod is disarmed to 
prevent inadvertent withdrawal during subsequent operations. 
The control rods can be hydraulically disarmed by closing 
the drive water and exhaust water isolation valves. 
Electrically, the control rods can be disarmed by 
disconnecting power from all four directional control valve 
solenoids. Required Action A.1 is modified by a Note that 
allows the RWM to be bypassed if required to allow insertion 
of the inoperable control rods and continued operation. 
LCO 3.3.2.1, acontrol Rod Block Instrumentation,• ACTIONS 
provide additional requirements when the RWM is bypassed to 
ensure compliance with th~ CRDA analysis. 

The allowed Completion Times are reasonable, considering the 
small number of allowed inoperable control rods, and provide 
time to insert and disarm the control rods in an orderly 
manner and without challenging plant systems. 

Condition A is RlOdified by a Note allowing separate 
Condition entry for each uncoupled control rod. This is 
acceptable since the Required Actions for this Condition 
provide appropriate compensatory actions for each uncoupled 

-----~-------bontro-l--r-0d-.----Compl.Y--i nQ-Wilh-the-Requir--ecLActions~may_allow __ _ 
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for continued operation. Subsequent uncoupled control rods 
are governed by subsequent entry into the Condition and 
application of the Required Actions • 

.Ll 

With one or more of the requirements of this LCO not met for 
reasons other than an uncoupled control rod, the testing , 
should be immediately stopped by placing the reactor mode 
switch in the shutdown or refuel position. This results in 
a condition that is consistent with the requirements for 
MODE 5 where the provisions of this Special Operations LCO 
are no longer required. 

{continued) 
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SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3 

LCO 3.3.1.1, Functions 2a, 2.d and 2e, made applicable in 
this Special Operations LCO, are required to have their 
Surveillances met to establish that this Special Operations 
LCO is being met. However, the control rod withdrawal 
sequences during the SOM tests may be enforced by the RWM 
(LCO 3.3.2.1, Function 2, MODE 2 requirements) or by a 
second licensed operator or other qualified member of the 
technical staff. As noted, either the applicable SRs for 
the RWM (LCO 3.3.2.1) must be satisfied according to the 
applicable Frequencies (SR 3.10.8.2), or the proper movement 
of control rods must be verified (SR 3.10.8.3). This latter 
verification Ci .e., SR 3.10.8.3) must be performed during 
control rod movement to prevent deviations from the 
specified sequence. These surveillances provide adequate 
assurance that the specified test sequence is being 
followed. 

SR 3.10,8.4 

Periodic verification of the administrative controls 
established by this LCO will ensure that the reactor is 
op e_r_a_t e..cL.w.it h_in_the___b o u n d S-OLtJ:i e.-S a..f-ety-a r:i a l--Y-S+s--.----T--1:l e~~ 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.10.8,5 

Coupling verification is performed to ensure the control rod 
is connected to the control rod drive mechanism and will 
perform its intended function when necessary. The 
verification is required to be performed any time a control 
rod is withdrawn to the "full out" notch position, or prior 
to declaring the control rod OPERABLE after work on the 
control rod or CRD System that could affect coupling. This 
Frequency is acceptable, considering the low probability 
that a control rod will become uncoupled when it is not 
being moved as well as operating experience related to 
uncoupling events. 
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SR 3.10.8.6 

CRD charging water header pressure verification is performed 
to ensure the motive force is available to scram the control 
rods in the event of a scram signal. Since the reactor is 
depressurized in MODE 5, there is insufficient reactor 
pressure to scram the control rods. Veri fi cation of 
charging water header pressure ensures that if a scram were 
required, capability for rapid control rod insertion would 
exist. The minimum pressure of 940 psig is well below the 
expected p re s s u re of a pp r ox i ma te l y 14 5 O p s i g w h il e s ti ll 
ensuring sufficient pressure for rapid control rod 
insertion. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

1. 

2. 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

Letter from T. Pickens (BWROG) to G.C. Lainas, NRC, 
"Amendment 17 to General Electric Licensing Topical 
Report NEDE-24011-P-A," August 15, 1986. 
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Reactor Core Sls 

B 2. 1. 1 

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.1 Reactor Core SLs 

BASES 

BACKGROUND 

PBAPS UNIT 3 

SLs ensure that specified acceptable fuel design limits are 
not exceeded during steady state operation, normal 
operational transients, and abnormal operational transients. 

The fuel cl adding integrity SL is sei: such that no fuel 
damage is calculated to occur if the limit is noi: violated. 
Because fuel damage is not directly observable, a stepback 
approach is used to establish an SL, such that 99.9% of the 
fuel rods avoid transitio~ boiling. Meeting the SL can be 
demonstrated by analysis that confirms no more than 0.1% of 
fuel rods in the core are susceptible to transition boiling 
or by demonstrating that the MCPR is not less than the limit 
specified in Specification 2.1.1.2 for General Electric (GE) 
Company fuel. MCPR greater than the specified limit 
represents a conservative mcrgin relative to the conditions 
required to maintain fuel cladding integrity. 

The fuel cladding is one of the physical barriers that 
separate the radioactive materials from the environs. The 
integrity of this cladding barrier is r l 

a ve ree om rom perforations or cracking. Although 
some corrosio~ or use related cracking may occur during the 
life of the cladding, fission product migration from this 
sou~ce is incrementa1ly cumulative and continuously 
me;3surable. Fuel cladding perforations, how~ver, can result 
from thermal s!resses, which occur from reactor operation 
significantly above desig~ conditions. 

While fission procuct migration from claddi~g perforation is 
just as measurable as that from use related cracking, the 
thermally caused cladding perforations signal a thresholc 
beyond which still greater thermal stresses may cause gross, 
rather than incremental, cladding deterioration. Therefore, 
the fuel cladding SL is defined with a margin to the 
conditior.s that would produce onset of transition boiling 
(i.e., MCPR = 1.00). These conditions represent c 
significant departure from the.condition intended by design 
for planned operation. This is accomplished by having a 
Safety Limit Minimum Critical Power Ratio (SLMCPR) design 
basis, re.ferred to as SLMCPR9519s, which corresponds to a 95% 
probability at a 95% confidence ~evel (the 95/95 MCPR 
criterion) tnat transition boiling will not occur. 

B 2.0-1 Revision t-io. 149 

• 

• 

• l 



• BASES 

BACKGROUND 
(continued) 

APPLICABLE 
SAFETY ANALYSES 
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Reactor Core SLs 
B 2.1.1 

Operation above the boundary of the nucleate boiling regime 
could result in excessive cladding temperature because of 
the onset of transition boiling and the resultant sharp 
reduction in heat transfer coefficient. Inside the steam 
film, high cladding temperatures are reached, and a cladding 
water (zirconium water) reaction may take place. This 
chemical reaction results in oxidation of the fuel cladding 
to a structurally weaker form. This weaker form may lose 
its integrity, resulting in an uncontrolled release of 
activity to the reactor coolant. 

The reactor vessel water level SL ensures that adequate core 
cooling capability is maintained during all MODES of reactor 
operation. Establishment of Emergency Core Cooling System 
initiation setpoints higher than this safety limit provides 
margin such that the safety limit will not be reached or 
exceeded. · 

The fuel cladding must nol sustain damage as a resuit of 

• 

normal operation a:,d abnormal operational transients. The ,~ 
Technical Specification SL is set generically on a fuel 
product MCPR correlation basis as the MCPR which corresponds • 
to a 95% probability at a 95% corifidence level that 
transiti en bo1 ling wil J oat acc,ir, re£e+.red to as~&flf½ms·-.---

The Reactor Protection Syste~ setpoints (LCO 3.3.1.1, 
"Reactor Protecticn System (RPS) Instrumentation"), in 
combination with other LCOs, are designed to prevent any 
anticipated combination of transient conditions for Reactor 
Coolant System water level, pressure, and THERMAL POWER 
level that would result in reaching the MCPR limit. 

2,1.1.1 Fuel Cladding Integrity 

GE critical power correlations are applicable for all 
critical power calculations at pressures~ 700 psia anc core 
flows~ 10% of rated flow. For operatio~ at low press~res 
or low flows, another basis is used, as follows: 

The pressure dro~ in the bypass region is essent12lly 
all elevation head with a value> 4.5 psi; therefore, 
the core pressure drop at low power and flows w~ll 
always be> 4.5 psi. At power, the static head ir.side 
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the bundle is less than the static head in the bypass 
region because the addition of heat reduces the 
density of the water. At the same time, dynamic head 
loss in the bundle wfll be greater than in the bypass 
region because of two phase flow effects. Analyses 
show that this combination of effects causes bundle 
pressure drop to be nearly independent of bundle power 
when bur.dle flow is 28 X 103 lb/hr and bundle pressure 
drop is 3.5 psi. Because core pressure drop .at low 
power and fiows will always be> 4.5 psi, the bundle 
flow will be> 28 X 10 3 lb/hr. 

Full scale ATLAS test data taken at pressures from 
lt.7 psia (0 psig) to 800 psia (785 psig) indicate 
that the fuel assembly critical power with bundle flow 
at 28 X 103 lb/hr 1s approximately 3.35 MWt. This is 
equivalent to a THERMAL POWER> 50% RTP even when 
design peaking factors are consiaered. Therefore, a 
THERMAL 0 0WER limit of 22.6% RTP for reactor pressure 
< 700 psia is conservative. Additional information on 
low flow conditio~s is available in Referente 5. 

2 I 1, 1, 2 M.C.£.R 

The fuel cladding integrity SL is set such th2t no fuel 
damage 1s calculated to occur if the limit is rot violated. 
Since the parameters that result in fuel dam2ge are r.ot 
directly observable dJ~ing re2ctor o~eration, the thermal 
a1d hydraulic conditions that res~lt in the onset of 
transition boiling have been used to mark ~he beg1nn~ng of 
t~e regior. in wrich fuel daw.age coulG occur. AlthoJgr. it is 
recognized that the o:,set of transition :,oilin£ would hot 
result in damage to BWR fuel rods, the cr1tica1 power at 
which boiling transition is calcu1 2ted to occur has oeen 
adoptea as a convenient limit. -:-he Technical Specif1cation 
S~ value is depender.t on the fuel product li~e a~d the 
corresponding MCPR correlation, which is cycle independent. 
T1e value is based on the Critical Power Ratio (CPR) d2ta 
statistics and a 95% probability w1th 95t confide~ce that 
rods are no: susceptible to boiling transit~on, referred to 
as MCPR95!is. 

The SL 1s based on GNF2 fuel. For cores with a single fuel 
product line. the SLMCPR9s1'1S is the MCP~951 gs for the fuel type. 
For cores loaded with a mix of applicable fuel types, the 
SLMCPRgs;gs is based on the largest (i.e., most lim1tin£) of 
the MCPR values for the fuel product lines that are fres~ or 
once-burnt at the start of the cycle. 

B 2.0-3 
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2.1.1.3 Reactor Vessel Water Level 

Reactor Core SLs 
B 2.1.1 

During MODES 1 and 2 the reactor vessel water level is 
required to be above the top of the active fuel to provide 
core cooling capability. With fuel in the reactor vessel 
during periods when the reactor is shut down, consideration 
must be given to water level requirements due to the effect 
of decay heat. If the water level should drop below the top 
of the active irradiated fuel during this period, the 
ability to remove decay heat is reduced. This reduction in 
cooling capability could lead to elevated cladding 
temperatures and clad perforation. The core can be 
adequately cooled as long as water level is above 2/3 of the 
core height. The reactor vessel water level SL has been 
est3Dlished at the top of the active irradiated fuel to 
provide a poir.t that can be mcnitored and to also provide 
adequate margin for effec:~ve action. 

(continued) 
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SAFETY LIMITS The reactor core SLs are established to protect the 
integrity of the fuel clad barrier to the release of 
rad1oactive materials to the environs. SL 2.1.1.1 and 

APPLICABILITY 

SAFETY LIMIT 
VIOLATIONS 
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SL 2.1.1.2 ensure that the core operates within the fuel 
design criteria. SL 2.1.1.3 ensures that the reactor vessel 
water level is greater than tha top of the active irradiated 
fuel in order to prevent elevated clad temperatures and 
resultant clad perforations. 

SLs 2.1 .1.1, 2.1.1.2, and 2.1.1 .3 are applicable in all 
MODES. 

Exceeding an SL may cause fuel damage and create a potential 
for radioactive releases in excess of 10 CFR 100, RReactor -
Site Criteria," limits (Ref. 3) and 10 CFR 50.67, "Accident 
Source Term," for accidents analyzed using AST (Ref 4). 
Therefore, it is required to insert all insertable control 
rods and restore compliance with the SLs within 2 hours. The 
2 hour Completion Time ensures that the operators take prompt 
remedial action and also ensures that the probability of an 
accident occurring during this period is minimal. 

(continued) 
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1. 

2. 

3. 

4. 

5. 

DELETED 

Reactor Core SLs 
B 2.1.1 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 

10 CFR 100. 

10 CFR 50.67. 

SIL No. 516 Supplement 2, January 19, 1996. 

B 2.0-6 Revision No. 130 

• 

• 

• 



RCS Pressure SL 
B 2.1.2, 

B 2.0 SAFElY LIMITS (SLs) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES 

BACKGR0_UND The SL on reactor steam dome pressure protects the RCS 
against overpressu ri zat ion. In the event of fuel cladding -
failure, fission products are released into the reactor 
coolant. The RCS then serves as the primary barrier in 
preventing the release of fission products into the 
atmosphere. Establishing an upper limit on reactor steam 
dome pressure ensures continued RCS integrity with regard to 
pressure excursions. Per the UFSAR (Ref. 1), the reactor 
cool ant pressure boundary (RCPB) shall be designed with 
sufficient margin to ensure that the des1gn conditions are 
not exceeded during normal operation and abnormal 
operational transients. 

During normal operation and abnormal operational transients, 
RCS pressure is limited from exceeding the ·a8$ign pressure 
by more tnan 10%, in accordance with Section II I of the ASHE 
Code (Ref. 2). To ensure system integrity, all RCS 
components are hydrostat1cally tested at 125% of design 
pressure, in accordance with ASHE Code requirements, prior 
to initial operation when there is no fuel in the core. Any 

-------~---------,F...,_.,.thethyd:ros-t-a-t-4e---test 1 ng--W--ttl:l__fue] 1 o t be co re may be 

APPLICABLE 
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done under LCO 3.10.1, "Inservice Leak and Hydrostatic 
Testing Operation." Following inception of unit operation, 
RCS components shall be pressure tested in accordance with 
the requirements of ASHE Code, Section XI (Ref. 3). 

Overpressurization of the RCS could result in a breach of 
the RCP6 reducing the number of protective barriers designed 
to prevent radioactive releases from exceeding the limits 
specified in 10 CFR 50.67 "Accident Source Term" (Ref. 4). 
If this occurred in conjunction with a fuel cladding 
failure, fission products could enter the containment 
atmosphere. 

The RCS safety/relief valves and the Reactor Protection 
System Reactor Pressure-High Function have settings 
established to ensure that the RCS pressure SL will not be 
exceeded. 

(continued) 
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RCS Pressure SL 
B 2.1.2 

The RCS pressure SL has been selected such that it is at a 
pressure below which it can be shown that the integrity of 
the system is not endangered. The reactor pressure vessel 
is designated to Section III, 1965 Edition of the ASME, 
Boiler and Pressure Vessel Code, including Addenda through 
the summer of 1966 (Ref. 5), which permits a maximum 
pressure transient of 110%, 1375 psig, of design pressure 
1250 psig. The SL of 1340 psig is measured in the reactor 
steam dome. The SL has been determined to be adequate to 
ensure the RCS pressure does not exceed the 1375 psig RCS 
pressure limit (Refs. 7 and 8). The RCS is designed to ASME 
Section III, including Addenda through the winter of 1981 
(Ref. 6), for the reactor recirculation piping, which 
permits a maximum pressure transient of 110% of design 
pressures of 1250 psig for suction piping and 1500 psig for 
discharge piping. The RCS pressure SL is selected to be the 
lowest transient overpressure allowed by the applicable 
codes. 

The maximum transient pressure allowable in the RCS pressure 
vessel under the ASME Code, Section III, is 110% of design 
pressure. The maximum transient pressure allowable in the 
RCS piping, valves, and fittings is 110% of design pressures 
of 1250 psig for suction piping and 7500 psig for discharge 
piping. The most limiting of these allowances is the 110% 
of design pressures of 1250 psig; therefore, the SL on 
maximum allowable RCS pressure is established at 1340 psig 
as measured at the reactor steam dome. 

SL 2.1.2 applies in all MODES. 

B 2.0-8 Revision No. 144 
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RCS Pressure SL 
B 2.1 .2 

Exceeding the RCS pressure SL may cause immediate RCS 
failure and create a potential for radioactive releases in 
excess of 10 CFR 50.67, "Accident Source Term," limits 
(Ref. 4). Therefore, it is reguired to insert all 
insertable control rods and restore compliance with the SL 
within 2 hours. The 2 hour Completion Time ensures that the 
operators take prompt remedial action and also assures that 
the probability of an accident occurring during the period 
is minimal. 

1 . UFSAR, Section 1.5.2.2. 

2. ASHE, Boiler and Pressure Vessel Code. Section III, 
Article NB-7000. 

(cont1nued) 
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3. ASME, Boiler and Pressure Vessel Code, Section XI, 
Article IW-5000. 

4. 10 CFR 50.67. 

5. ASME, Boiler and Pressure Vessel Code, Section III, 
1965 Edition, including Addenda to summer of 1966. 

6. ASME, Boiler and Pressure Vessel Code, Section III, 
1980 Edition, Addenda to winter of 1981. 

7. G-080-VC-413, "Reactor Vessel Overpressure Protection," 
GE Hitachi Nuclear Energy, 26A8321, Revision 1. 

8. G-080-VC-468, "Peach Bottom Units 2 & 3 Two Safety 
Relief Valves Out-of-Service Evaluation," GE Hitachi 
Nuclear Energy, 004N6240-P, Revision 1. 

• 

0 • 
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BASES 

LCOs 

LCD 3.0.1 

LCD 3.0.2 
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LCD 3.0.1 through LCD 3.0.9 establish the general 
requirements applicable to all Specifications in 
Sections 3.1 through 3.10 and apply at all times, unless 
otherwise stated. 

LCD 3.0.1 establishes the Applicability statement within 
each individual Specification as the requirement for when 
the LCD is required to be met (i.e., when the unit is in 
the MODES or other specified conditions of the 
Applicability statement of each Specification). 

LCD 3.0.2 establishes that upon discovery of a failure to 
meet an LCD, the associated ACTIONS shall be met. The 
Completion Time of each Required Action for an ACTIONS 
Condition is applicable from the point in time that an 
ACTIONS Condition is entered, unless otherwise specified. 
The Required Actions establish those remedial measures that 
must be taken within specified Completion Times when the 
requirements of an LCD are not met. This Specification 
establishes that: 

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance with 
a Specification; and 

b. Completion of the Required Actions is not required 
when an LCD is met within the specified Completion 
Time, unless otherwise specified. 

There are two basic types of Required Actions. The first 
type of Required Action specifies a time limit in which the 
LCD must be met. This time limit is the Completion Time to 
restore an inoperable system or component to OPERABLE 
status or to restore variables to within specified limits. 
If this type of Required Action is not completed within 

the specified Completion Time, a shutdown may be required 
to place the unit in a MODE or condition in which the 
Specification is not applicable. (Whether stated as a 
Required Action or not, correction of the e-ntered Condition 
is an action that may always be considered upon entering 
ACTIONS.) The second type of Required Action specifies the 

B 3.0-1 Revision No. 154 
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remedial measures that permit continued operation of the 
unit that is not further restricted by the Completion Time. 
In this case, compliance with the Required Actions provides 
an acceptable level of safety for continued operation. 

Completing the Required Actions is not required when an LCD 
i s met or i s no l on g er a pp 11 cab l e , u n l es s o the r w i s e stated 
in the individual Specifications. 

The nature of some Required Actions of some Conditions 
necessitates that, o~ce the Condition is entered, the 
Required Actions must be completed even though the 
associated Condition no. longer exists. The individual LCO's 
ACTIONS specify the Required Actions where this is the case. 
An example of this is in LCD 3.4.9, "RCS Pressure and 
Temperature L1 mi ts." 

The Co@pletion Times of the Required Actions are also 
applicable when a system or component is removed from service 
intention2lly. The ACTIONS for not meeting a single LCD 
adequately manage any increase in plant risk, provided any 

~ unusual external conditions (e.g., severe weather, offs~te 

• 

• ~ power instability) are CGnsidered. In addition, the increased 
______________ ____._r-;1----"s-'-'k~a-=--s =--s o=---c=-i'-'a~t'-"e""d~w~i ~t h~s~i~m~u~]_t a neo us r emav a 1 of mu--1+:i..i· u-e~------1-

s tr u ct u res, systems, trains, or components from service is 
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assessed and managed in accordance with 10 CFR 50.65(a)(4). 
Individual Specificat~ons may specify a time limit for 
performing an SR when equipment is removed from service or· 
bypassed fer testing. In this case, the Ccmpletion Times of 
the Required Actions are applicable when this time li~it 
expires, if the equip:-ient remair.s removed from service or 
bypassed. 

W1en a change in MODE or other specified condition is 
required to comply with Required Actions, the unit may enter 
a MODE or other specified condition in which another 
Specification becomes applicable. In th~s case, the 
Completion Times of the associated Required Actions would 
app1y from the point in time that the new Specificat~on 
becomes applicaole and the ACTIONS Condition(s) are entered. 

(continued) 
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LCO Applicability 
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LCO 3.0.3 establishes the actions that ~ust be implemented 
when an LCO is not met and: 

a. An associated Required Action and Completion Time is 
not met and no other Condition applies; or 

b. The condition of the un1t is not specifically 
addressed by the associzted ACTIONS. This means chat 
no combination of Conditions stated in tre ACTIONS ca~ 
be made that exac:ly corresponds to the actual 
condition of the unit. Sometimes, possible 
combinations of Conditions are SJCh that entering 
LCO 3.0.3 is warranted; in such cases, tre ACTIO~S 
specifically state" a Condition correspo~ding to such 
combjnations and also that LCO 3.0.3 be entered 
immediately. 

This Speciffcatio1 delineates the time limits for placing the 
unit in a safe MODE or other specified condition when 
operation cannot be maintained within the limits for safe 
operation as defined by the LCD and its ACTIONS. Jlar.ned 
entry into LCO 3.0.3 should be avoided. If it is not 
practicable to avoid plar.red entry into LCO 3.0.3, plant risk 
snould be assesses and mana ed i~ . 

. a (4), and the planned eritry into LCO 3.0.3 should 
have less effect on piant safety than otrer practicable 
a 1 t'ernati ves, 

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an 
orderly shutdown before initiati~g a change in unit 
operatfcn. This incluces time to permit the operztor tc 
coordinate the reduct1or. in electrical gene~ation with the 
load dispatcher to ensure the stability and availability of 
the electrical grid. The time limits specified to enter 
lower MODES of operation per~it the shutdown to proceed in a 

·controllec and orderly ~anner tn2t is well within the 
specified maximum cooldown rate and within the capabilities 
of the unit, assuming that only the mir.imum required 
equip111ent is OPERABLE. This red·uces thermal stresses on 
components of :he Reactor Coolant System and the potential 
for a plant upset that could challenge safety systems under 
conditions to which t-his Specification applies. The use ilnd 
interpretation of specif~ed times to c~mplete the actions of 
LCO 3.0.3 are consistent with the dfscussio~ of Section 1.3, 
Completion Times. 
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A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if any of the following 
occurs: 

a. The LCO is now met. 

b. The LCO is no longer applicable. 

c. A Condition exists for which the Required Actions have 
now been performed. 

d. ACTIONS exist that do not have expired Completion 
Times. These Completion rimes are applicable from the 
point in time that the Condition is initially entered 
and not from the time LCO 3.0.3 is exited. 

The time limits of Specification 3.0.3 allow 37 hours for 
the unit to be in MODE 4 when a shutdown is required during 
MODE 1 operation. If the unit is in a lower MODE of 
operation when a shutdown is required, the time limit for 
entering the next lower MODE applies. If a lower MODE is 
entered in less time than allowed, howeve~, the total 
allowable time to enter MODE 4, or other applicable MODE, is 
not reduced. For example, if MODE 2 is entered in 2 hours, 

• 
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11 hours, because the toral time tor entering MODE 3 is not 
reduced from the allowable limit of 13 hours. Therefore, if 
remedial measures are completed that would permit a return 
to MODE 1, a pe~alty is not incurred by having to enter a 
lower MODE of operation in less than the total time a]lowed. 

In MODES 1, 2, and 3, LCO 3.0.3 provides actions for 
Conditions not covered in other Specifications. The 
requirements of LCO 3.0.3 do not apply in MODES 4 and 5 
because the unit is already in the most restrictive 
Condition required by LCO 3.0.3. The requirements of 
LCO 3.0.3 do not apply in other specified conditions of the 
Applicability (unless in MODE 1, 2, or 3) because the 
ACTIONS of individual Specifications sufficiently define the 
remedial measures to be taken. 

Exception~ to LCO 3.0.3 are provided in instances where 
requiring a untt shutdown, in accordance with LCO 3.0.3, 
would not provide appropriate remedial measures for the 
associated condition of the unit. An example of this is in 
LCO 3:7.7, "Spent Fuel Storage Pool Water Level." LCO 3.7.7 
has an Applicability of "During movement of fuel assemblies 

(continusd) 
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LCO Applicability 
B 3.0 

in the spent fuel storage pool." Therefore, this LCO can be 
applicable in any or all MODES. if the LCO and the Required 
Actions of LCO 3.7.7 are not met while in MODE 1, 2, or 3, 
there is no safety benefit to be gained by placing the unit 
in a shutdown condition. The Required Action of LCO 3.7.7 
of "Suspend movement of fuel assemblies in the spent fuel 
storage pool" is the appropriate Required Action to complete 
in lieu of the actions of LCO 3.0.3. These exceptions are 
addressed in the individual Specifications. 

LCO 3.0.4 establishes limitations on changes in MODES or 
other specified conditions in the Applicability when an LCO 
is not met. It allows placing the unit in a MODE or other 
specified condition stated in that Applicability (e.g., the 
Applicability desired to be entered) when unit conditions are 
such that the requirements of the LCO would not be met, in 
accordance with either LCO 3.0.4.a, LCO 3.0.4.b, or LCO 
3.0.4.c. 

LCO 3.0.4.a allows entry into a MODE or other specified 
condition in the Applicability with the LCO not met when the 
associated ACTIONS to be entered following entry into the 
MODE or other specified condition in the Applicability will 
permit continued operation within the MODE or other specified 
condition for an unlimited period of time. Compliance with 
ACTIONS that permit continued operation of the unit for an 

• 

• ________________ _,..u~u~l~imil.ed period 0L.t..i.me--i~J?9e:i--'.H-ef"l---------

PBAPS UNIT 3 

condition provides an acceptable level of safety for 
continued operation. This is without regard to the status of 
the unit before or after-the MODE change. Therefore, in such 
cases, entry into a MODE or other specified condition in the 
Applicability may be made and the Required Actions followed 
after entry into the Applicability. 

For example, LCO 3.0.4.a may be used when the Required Action 
to be entered states that an inoperable instrument channel 
must be placed in the trip condition within the Completion 
Time. Transition into a MODE or other specified condition in 
the Applicability may be made in accordance with LCO 3.0.4 
and the channel is subsequently placed in the tripped 
condition within the Completion Time 1 which begins when the 
Applicability is entered. If the instrument channel cannot 
be placed in the tripped condition and the subsequent default 
ACTION ("Required Actio~ and associated Completion Time not 
met") allows the OPERABLE train to be placed in operation, 
use of LCO 3.0.4.a is acceptable because the subsequent 
ACTIONS to be entered following entry into the MODE include 
ACTIQNS (place the OPERABLE train in operation) that permit 
safe plant operation for an unlimited oeriod of time in the 

, MODE or other specified condition to b~ entered. 

continued 
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LCO Applicability 
B 3.0 

LCO 3.0.4.b allows entry into a MODE or other specified 
condition in the Applicability with the LCO not met after 
performance of a .tisk assessment addressing inoperable 
systems and components, consideration of the results, 
determination of the acceptability of entering the MODE or 
other specified condition in the Applicability, and 
establishment of risk management actions, if appropri-ate. 

The risk assessment may use quantitative, qualitative, or 
blended approaches, and the risk assessment will be 
conducted using the plant progra1n, procedures, and criteria 
in place to implement 10 CFR 50.65(a) (4), which requires 
that risk impacts of maintenance activities be assessed and 
managed. The risk assessment, for the purposes of LCO 
3.0.4.b, must take into account all inoperable Technical 
Specification equipment regardless of whether the equipment 
is included in the normal 10 CFR 50.65(a) (4) risk assessment 
scope. The risk assessments will be conducted using the 
procedures and guidance endorsed by Regulatory Guide 1.182, 
"Assessing and Managing Risk Before Maintenance Activities. 
at Nuclear Power Plants." Regulatory Guide 1.182 endorses 
the guidance in Section 11 of NUMARC 93-01, "Industry 
Guideline for Monitoring the Effectiveness of Maintenance at 
Nuclear Power Plants." These documents address general. 
guidance for conduct of the risk assessment, quantitative 
and ·qualitative guidelines for establishing risk management 
actions, and example risk management actions. These include 
actions to plan and conduct other activities in a manner 

• 

• that oontrols overall risk, increased risk a-wa--renessc-1-b,-,.yr------~--
shift and management personnel, actions to r~duce the 
duration of the condition, actions to minimize the magnitude 
of risk increases (establishment of backup success paths dr 
compensatory measures), and determination chat the proposed 
MODE change is acceptable. Conside:?::"acion should also be 
given to che probability of completing restoration such thac 
the requirements of the LCO would be met prior to the 
expiration of ACTIONS Completion Times that would requ:l,re 
exiting the Applicability. 

LCO 3.0.4.b may be used with single, or multiple systems and 
components unavailable. NUMARC 9~-01 provides guidance 
relative to consideration of simultaneous unavailability of 
multiple systems and components. 

The results of the risk assessment shall be considered in 
determining the acceptability of entering the MODE or ocher 
specified condition in the Applicability, and any 
corresponding risk management actions. The LCO 3.0.4.b risk 
assessments do not have to be documented. 

The Technical Specifications allow continued operation with 
equipment unavailable in MODE 1 for the duration of the 
Completion Time. Since this is allowable, and since in 
general the risk impact in that partic1,1lar MODE bounds the 
risk of transitioning :!,nto and through the applicable MODE$ 
or other specified conditions in the Applicability of the 

(continued 
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LCO Applicability 
B 3.0 

LCO, the use of the LCO 3.0.4.b allowance should be 
generally acceptable, as long as the risk is assessed and 
managed as stated above. However, there is a small subset 
of systems and components that have been determined to be 
more important to risk and use of the LCO 3.0.4.b allowance 
is prohibited. The LCOs governing these,system and 
components contain Notes prohibiting the use of LCO 3.0.4.b 
by stating that LCO 3.0.4.b is not applicable. 

LCO 3.0.4.c allows entry into a MODE or other specified 
condition in the Applicability with the LCO not met based on 
a Note in the Specification which states LCO 3.0.4.c is 
applicable. These specific allowances permit entry into 
MODES or other specified conditions in the Applicability 
when the associated ACTIONS to be entered do not provide for 
continued operation for an unlim:ited period of time and a 
risk assessment has not been performed. This allowance may 
apply to all the ACTIONS or to a specific Required Action of 
a Specification. The risk assessments performed to justify 
the use of LCO 3.0.4.b usually only consider systems and 
components. For this reason, LCO 3.0.4.c is typically 

continued) 
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LCO Applicability 
B 3.0 

applied to Specifications which describe values and 
parameters (e.g., Reactor Coolant System specific activity), 
and may be applied to other Specifications based on NRC 
plant-specific approval. 

The provisi6ns of this Specification should not be 
interpreted as endorsing the failure to exercise the good 
practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicability. 

The provisions of LCO 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Appljcability that 
are required to comply with ACTIONS. In addition, the 
provisions of LCO 3.0.4 shall not prevent changes in MODES or 
other specified conditions in the Applicability that result 
from any unit shutdown. In this context, a unit shutdown is 
defi~ed as a change in MODE or other specified condition in 
the Applicability associated with transitioning from MODE 1 
to MODE 2, MODE 2 to MODE 3, and MODE 3 to MODE 4. 

-----------Upon entry into a MODE or other specified condition in the \. 
,Applicability with the LCD not met, LCO 3.0.1 and LC0-3-.- □ .2 "" 

• 

require entry into the applicable Conditions and Required ,,. 
Actions until the Condition is resolved, until the LCD is 
met, or until the unit is not within the Applicability of the 
Technical Specification 

Survei1lances do not have to Qe performed on the associated 
inoperable equipment (or on variables outside the specified 
limits), as permitted by SR 3.0.1. Therefore, utilizing 
LCD 3.0.4 is not a violation of SR 3.0.1 or SR 3.0.4 for any 
Surveillances that have not been performed on inoperable 
.equipment. However, SRs must be met to ensure OPERABILITY 
prior to declaring the associated equipment OPERABLE (or 
variable within limits) and restoring compliance with the 
affected LCO. 

LCO 3.0.5 establishes the allowance for restoring equipment 
to service under administrati~e cont~ols when it has been 
removed from service or declared inoperable to comply with 
ACTIONS. The sole purpose of this Specification is to 
provide an exception to LCO 3.0.2 (e.g., to not comply with 
the applicable Required Action(s)) to allow the performance 
of SRs to demonstrate: 

a. The OPERABILITY of the equipment being returned to 
service; or 

ti . The OPERABILITY of other equipment. 

continued 
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The administrative controls ensure the time the equipment is 
returned to service in conflict with the requirements of the I' 
ACTIONS is limited to the time absolutely necessary to 
perform the allowed SRs. This Specification does not provide 
time to perform any other preventive or corrective 
maintenance. LCO 3.0.5 should not be used in lieu of other 
practicable alternatives that comply with Required Actions 
and that do not require changing the MODE or other specified 
conditions in the Applicability in order to demonstrate 
equipment is OPERABLE. LCO 3.0.5 is not intended to be used 
repeatedly. 

An example of demonstra~ing equipment is OPERABLE with the 
Required Actions not met would be returning a Control Rod 
Drive (CRD) Hydraulic Control Unit (HCU) to service in order 
to perform testing to demonstrate that the CRD is now 
OPERABLE following HCU maintenance. 

Examples of demonstrating equipment OPERABILITY include 
instances in which it is necessary to take an inoperable 
channel or trip system out of a tripped condition that was 
directed by a Required Action, if there is no Required Action 
Note for this purpose. An example of verifying OPERABILITY of 
equipment removed from service is taking a tripped channel 

• 

• ------------------owu~t'--f'o~fF-'t~h-e------Rtri~~ed condition ~rmit thc----le~-e-f--tJ:net--iBR--"'--
and indicate the appropriate response during performance of 

PBAPS UNIT 3. 

required testing on the inoperable channel. 

Examples of demonstrating the OPERABILITY of other equipment 
are taking an inoperable channel or trip system out of the 
tripped condition 1) to prevent the trip function from 
occurring during the performance of an SR on another channel 
in the other trip system, or 2) to permit the logic to 
function and indicate the appropriate response during the 
performance of an SR on another channel in the same trip 
system. 

The administrative controls in LCO 3.0.5 apply in all cases 
to systems or components in Chapter 3 of the Technical 
Specifications, as long as the testing could not be 
conducted while complying with the Required Actions. This 
includes the realignment or repositioning of redundant or 
alternate equipment or trains previously manipulated to 
comply with ACTIONS, as well as equipment removed from 
service or declared inoperable to comply with ACTIONS. 

(continued 
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LCO Applicability 
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LCO 3.0.6 establishes an exception to LCO 3.0.2 for support 
systems that have an LCO specified in the Technical 
Specifications (TS). This exception is provided because 
LCO 3.0.2 would require that the Conditions and Required 
Actions of the associated inoperable supported system LCO be 
entered solely due to the inoperability of the support 
system. This exception is justified because the actions 
that are required to ensure the plant is maintained in a 
safe condition are specified in the support systems' LCO's 
Required Actions. These Required Actions may include 
entering the supported system's Conditions and Required 
Actions or may specify other Required Actions. 

When a support system is inoperable and there is an LCO 
specified for it in the TS, the supported system(s) are 
required to be declared inoperable if determined to be 
inoperable as a result of the support system inoperability. 
However, it is not necessary to enter into the supported 
systems' Conditions and Required Actions unless directed to 
do so by the support system's Required Actions. The 
potential confusion and inconsistency of requirements 
related to the entry into multiple support and supported 

(continued) 
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LCO Applicability 
B 3.0 

systems' LCOs' Conditions and Required Actfons are 
eliminated by providing all the ac;:tfons that are necessary 
to ensure the plant is maintained in a safe condition in the 
support system's Required Actions. 

However, there are instances where a support system's 
Required Action may either direct a. supported system to be 
declared inoperable or direct entry into Conditions and 
Required Actions for the supported system. This may occur 
iamediately or after some specified delay to perform some 
other Required Action. Regardless of whether it is 
iDDlledfate or after some delay, when a support system'.s 
Required Action directs -a supported system to be declared 
inoperable or directs entry into Conditions and Required 
Actions for a supported system, the applicable Conditions 
and Required Actions shall be entered in accordance with 
LCO 3.0.2. 

Specification 5.5.11, "Safety Function Determination Program 
(SFDP),• ensures loss of safety function is detected and 
appropriate actions are taken. Upon entry into LCO 3.0.6, 
an evaluation shall be JDade to determine if loss of safety 
function exists. Additionally, other limitations, remedial 
actions, or compensatory actions may be identified as a 
result ·of the support system inoperability and corresponding 
except10n to entermg supported system Comlitions and 
Required Actions. The SFDP implements the requirements of 
LCO 3.0.6. 

Cross division checks to identify a loss of safety function 
for those support systems that support safety systems are 
required. The cross division check verifies that the 
supported systems of the redundant OPERABLE support system 
are OPERABLE, thereby ensuring safety function is retained. 
If this evaluation determines that a loss of safety function 
exists, the appropriate Conditions and Required Actions of 
the LCO in which the loss of safety function exists are 
required to be entered .. 

There are. certain special tests and operations required to 
be performed at various times over the life of the unit. 
These special tests and operations are necessary-to 
demonstrate select unit performance characteristics, to 
perfonn special maintenance activities, and to perform 

l c_ont j nued} 
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special evolutions. Special Operations LC0s in Section 3.10 
allow specified TS requirements to be changed to permit 
performances of these special tests and operations, which 
otherwise could not be performed if required to comply with 
the requirements of these TS. Unless otherwise·specified, 
all the other TS requirements remain unchanged. This will 
ensure all appropriate requirements of the MODE or other 
specified condition not directly associated with or required 
to be changed to perform the special test or operation will 
remain in effect. 

The Applicability of a Special Operations LCO represents a 
condition not necessarily in compliance with the normal 
requirements of the TS. Compliance with Special Operations 
LC0s is optional. A special operation may be performed 
either under the provisions of the appropriate Special 
Operations LC0 or under the other applicable TS 
requirements. If it is desired to perform the special 
operation under the provisions of the Special Operations 
LC0, the requirements of the Special Operations LCD shall 
be followed. When a Special Operations LC0 requires 
another LCD to be met, only the requirements of the LCD 
statement are required to be met regardless of that LCO's 
Applicability (i.e., should the requirements of this other 

B LCD not be met, the ACTIONS of the Special Operations LCD 

• 

• W apply, not the ACTIONS of the other LCD). However., there 

- -·--~--------~a~rie----ii n~s~t~a~n:-=c+ehsOw~hje~r~e~t~h emiS~pe.c.ia l o per..at.io~G+J-G N.,,,_ _____ _ 
may direct the other LC0's ACTIONS be met. The 

LC0 3.0.8 

0 
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Surveillances of the other LCD are not required to be met. 
unless specified in the Special Operations LCD. If 
conditions exist such that the Applicability of any other 
LCD is met, all the other LC0's requirements (ACTIONS and 
SRs) are required to be met concurrent with the 
requirements of the Special Operations LCO. 

LC0 3.0.8 establishes conditions under which systems are 
considered to remain capable of performing their intended 
safety function when associated snubbers are not capable of 
providing their associated support function(s). This ~CO 
states that the supported system is not considered to be 
inoperable solely due to one or more snubbers not capable of 
performing their associated support function(s). LCO 3.0.8 
may also be applied to exclude penetration flow paths with 
nonfunctional snubbers from LC0 3.5.4 RPV WIC Drain Time 
Calculation. 

This is appropriate because a limited length of time is 
allowed for maintenance, testing, or repair of one or more 
snubbers not capable of performing their associated support 
function(s) and appropriate compensatory measures are 
specified in the snubber requirements, which are located 

B 3.0-9 Revision No. 143 
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outside of the Technical Specifications (TS) under licensee 
control. The snubber requirements do not meet the criteria 
in 10 CFR 50.36Cc)(2)(ii}, and, as such, are appropriate for 
control by the licensee. 

If the allowed time expires and the snubber(s) are unable to 
perform their associated support function(s), the affected 
supported system's a~d DRAIN TIME LCO(s) must be declared 
not met and the Conditions and Required Actions entered in 
accordance with LCD 3.0.2. 

The optional allowance of TS 3.0.8 to not declare the 
supported (sub)system(s) LCO(s) not met for inoperable 
snubbers may be used at PBAPS for snubbers that have a 
seismic-only function in addition to other required loading 
functions such as a hydro-dynamic function during the 
applicable operating condition. Prior to using LCO 3.0.8, it 
must be confirmed that the requirements of TRM 3.16 SNUBBERS 
are met. 

LCO 3.0.8.a applies when one or more snubbers are not capable 
of providing their ass9ciated support function(s) to a single 
train or subsystem of a multiple tra1n or subsystem supported 
system or to a single train or subsystem supported system. 

--------------LHC•0•3~8.a allows 72 hours to restore the sn,ubber(s) before 
declaring the supported system inoperable or calculating the 
associated DRAIN TIME. The 72 hour Completion Time is 
reasonable based on the low probability of a seismic event 
concurrent with an event that would require operation of the 
supported system occurring while the snubber(s) are not 
capable of performing their associated support function and 
due to the availability of the redundant train of the 
supported system. 

PBAPS UNIT 3 

LCO 3.0.8.b applies when one or more snubbers are not capable 
of providing their associated support function(s) to more 
than one train or subsystem of a multiple train or subsystem 
supported system. LCO 3.0.8.b allows 12 hours to restore the 
snubber(s) before declaring the supported system inoperable 
or calculating the associated DRAIN TIME. The 12 hour 
Completion Time is reasonable based on the low probability of 
a seismic event concurrent with an event that would require 
operation of the supported system occurring while the 
snubber(s) is (are) not capable af performing their 
associated support function(s). 
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Reference TRM 3.16 SNUBBERS Bases for requirements and 
commitments for maintaining minimum supporting equipment 
not associated with the inoperable snubber(s)-when 
entering LCD 3.0.8.a or LCD 3.0.8.b. 

When applying LCD 3.0.8.a or LCD 3.0.8.b one of the 
following two means of heat removal must be available 1) at 
least one high pressure makeup path Ci .e., using high 
pressure cool~nt injection (HPCI) or reactor core isolation 
cooling (RCIC)) and heat removal capability (i.e., 
suppression pool cooling), including a minimum set of 
supporting equipment required for success, not associated 
with the inoperable snubber ( s), or 2) at least one low 
pressure makeup path (i.e., low pressure coolant injection 
CLPCI) or core spray (CS)) and heat removal capabjlity 
(i.e., suppression pool cooling or shutdown cooling), 
including a minimum set of supporting equipment, not 
associated with the inoperable snubber(s). 

LCD 3.0.8 requires that risk be assessed and managed. 
Industry and NRC guidance on the implementation of 10 CFR 
5D.65(a)(4) (the Maintenance Rule) does not address seismic 
risk. However, use of LCD 3.0.8 should be considered with 
respect to other plant maintenance activities, and 
integrated into the existing Maintenance Rule process to 
the extent possible so that maintenance on any unaffected 
train or subsystem-is properly controlled, and emergent 
issues are properly addressed. The risk assessment need 
not be quantified, but may be a qualitative awareness of 
the vulnerability of systems and components when one or 
more snubbers are not able to perform their associated 
support function. Reference TRM 3.16 Bases for risk 
management actions used to satisfy commitments T04781 and 
T04782. 

LCD 3.0.8 does not apply to non-seismic functions of 
snubbers. Prior to using LCD 3.0.8.a for seismic snubbers 
that may also have non-seismic functions, it must be 
confirmed that at least one train of each system that is 
supported by the inoperable snubber(s) would remain capable 
of performing the system's required safety or support 
functions for postulated design loads other than seismic 
l o a d s . LCD 3 . 0 . 8 . b i s n o t to be a pp li e d to s e i s mi c s n u b be r s 
that also have non-seismic functions. 
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LCD 3.0.9 establishes conditions under which systems 
described in the Technical Specifications are considered to 
remain OPERABLE when required barriers are not capable of 
providing their related support function(s). 

Barriers are doors, walls, floor plugs, curbs, hatches, 
installed structures or components, or other devices, not 
explicitly described in Technical Specifications, that 
support the performance of the safety function of systems 
described in the Technical Specifications. This LCD states 
that the supported system is not considered to be inoperable 
solely due to required barriers not capable of performing 
their related support function(s) under the described 
conditions. LCD 3.0.9 allows 30 days before dec1aring the 
supported system(s) inoperable and the LCO(s) associated 
with the supported system(s) not met. A maximum time is 
placed on each use of this allowance to ensure that as 
required barriers are found or are otherwise made 
unavailable, they are restored. However, the allowable 
duration may be less than the specified maximum time based 
on the risk assessment. 

If the allowed time expires and the barriers are unable to 
perform their related support function(s), the supported 
system's LCO(s) must-be declared not met and the Conditions 
and Required Actions entered in accordance with LCD 3.0.2. 

This provision does not apply to barriers which support 
ventilation systems or to fire barriers. The Technical 
Specifications for ventilation systems provide specific 
Conditions for inoperable barriers. Fire barriers are 
addressed by other regulatory requirements and associated 
plant programs. This provision does not apply to barriers 
which are not required to support system OPERABILITY (see 
NRC Regulatory Issue Summary 2001-09, "Control of Hazard 
Barriers," dated April 2, 2001). 

The provisions of LCD 3.0.9 are justified because of the low 
risk associated with required barriers not being capable of 
performing their related support function. This provision 
is based on consideration of the following initiating event 
categories: 

• Loss of cool ant accidents; 
• High energy 1 i ne breaks; 
• Feedwater line breaks; 
• Internal flooding; 
• External flooding; 
• Turbine missile ejection; and 
• Tornado or high wind. 
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The risk impact of the barriers which cannot perform their 
related support function(s) must be addressed pursuant to 
the risk assessment and management provision of \he 
Maintenance Rule, 10 CFR 50.65(a)(4), and the associated 
i mpl ementati on guidance, Regulatory Gui de 1.160, "Monitoring 
the Effectiveness of Maintenance at Nuclear Power Plants." 
Regulatory Guide 1.160 endorses the guidance in Section 11 
of NUMARC 93-01, "Industry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This 
guidance provides for the consideration of dynamic plant 
configuration issues, emergent conditions, and other aspects 
pertinent to plant operation with the barriers unable to 
perform their related support function(s). These 
considerations may result in risk management and other 
compensatory actioAs being required during the period t~at 
barriers are unable to perform their related support 
function(s). 

LCD 3.0.9 may be applied to one or more trains or subsystems 
of a system supported by barriers that cannot provide their 
related support function(s), prov1ded that risk is assessed 
and managed (including consideration of the effects on Large 
Early ~elease and from external events). If applied 
concurrently to more than one train or subsystem of a 
multiple train or subsystem supported system, the barriers 
supporting each of these trains or subsystems must provide 
their related support function(s) for different categories 
of initiating events. For example, LCD 3.0.9 may be applied 
for up to 30 days for more than one train of a multiple . 
train supported system if the affected barrier for one train 
protects against internal flooding and the affected barrier 
for the other train protects against tornado missiles. In 
this example, the affected barrier may be the same physical 
barrier but serve different protection functions for each 
train. 

The HPCI (High Pressure Coolant Injection) and RCIC 
(Reactor Core Isolation Cooling) systems are single train 
systems for injecting makeup water into the r~actdr during 
an accident or transient event. The HPCI system provides 
backup in case of a RCIC,system failure. The ADS 
(Automatic Depressurization System) and low pressure ECCS 
coolant injection provide the core cooling function in the 
event of failure of the HPCI system during an accident. 

B 3.0-9d' Revision No.154 

• 

• 

• 



• BASES 

LCQ 3.0.9 
(continued) 

PBAPS UNIT 3 

LCO Applicabil~ty 
B 3.0 

Thus, for the purposes of LCO 3.0.9, the HPCI system, the 
RCIC system, and the ADS are considered independent 
subsystems of a single system and LCO 3.0.9 can be used on 
these single train systems in a manner similar to multiple 
train or subsystem systems. 

If during the time that LCO 3.0.9 is being used, the 
required OPERABLE train or subsystem becomes inoperable, it 
must be restored to OPERABLE status within 24 hours. 
Otherwise, the train(s) or subsystem(s) supported by 
barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated 
LCOs declared not met. This 24 hour period provides time to 
respond to emergent conditions that would otherwise likely 
lead to entry into LCO 3.0.3 and a rapid plant shutdown, 
which is not justified given the low probability of an 
initiating event which would require the barrier(s) not 
capable of performing their related support function(s). 
During this 24 hour period, the plant risk associated with 
the existing conditions is assessed and managed in 
accordan~e with 10 CFR 50.65(a)(4). 
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SR 3.0.1 through SR 3.0.4 establish the general requirements 
applicable to all Specifications in Sections 3.1 through 
3.10 and apply at all times, unless otherwise stated. SR 
3.0.2 and SR 3.0.3 apply in Chapter 5 only when invoked by a 
Chapter 5 Specification. 

SR 3.0.1 establishes the requirement that SRs must be met 
during the MODES or Other specified conditions in the 
Applicability for which the requirements of the LCO apply, 
unless otherwise specified in the individual SRs. This 
Specification is to ensure that Surveillances are performed 
to verify the OPERABILITY of systems and components,,and 
that variables are within specified limits. Failure to meet 
a Surveillance within the specified Frequency, in accordance 
with SR 3.0.2, constitutes a failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have. been met. Nothing in this 
Speoification, however, is to be construed as implying that 
systems or components are OPERABLE when: 

a.. The systems or components are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to 
be not met between required Surveillance performances. 

Surveillances do not have to be performed when the unit is 
in a MODE or other specified condition for which the 
requirements of the associated LCO are not applicable, 
unless otherwise specified. The SRs associated with a 
Special Operations LCO are only applicable when the Special 
Operations LCO is used as an allowable exception to the 
requirements of a Specification. 

Surveillances, including Surveillances invoked by Required 
Actions, do not have to be performed on inoperable equipment 
because the ACTIONS define the remedial measures that apply. 
Surveillances have to be met and performed in accordance 
with SR 3.0.2, prior to returning equipment to OPERABLE 
status. 

(continued) 
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Upon completion of maintenance, appropriate post maintenance 
testing is required to declare equipment OPERABLE. This 
includes ensuring applicable Surveillances are not failed 
and their most recent performance is in accordance with 
SR 3.0.2. Post maintenance testing may not be possible in 
the current MODE or other specified conditions in the 
Applicability due to the necessary unit parameters not 
having been established. In these situations, the equipment 
111.Y be considered OPERABLE provided testing has been 
satisfactorily COll1J)leted to the extent possible and the 
equipment is not otherwise believed to be incapable of 
performing its function. This will allow operation to 
proceed to a MODE or other specified condition where other 
necessary post maintenance tests can be completed. 

Some examples of this process are: 

a. Control Rod Drive maintenance during refueling that 
requires scram testing at> 800 psi~ However, if 
other appropriate testing is satisfactorily completed 
and the scram time testing of SR 3.1.4.3 is satisfied, 
the control rod can be considered OPERABLE. This 
allows startup to proceed to reach 800 psi to perform 
other necessary testing. ' 

• 
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duri ng shutdown that requires system functional tests 
at a specified pressure. Provided other appropriate 
testing is satisfactorily completed, startup can 
proceed with HPCI considered OPERABLE. This allows 
operation to reach the specified pressure to complete 
the necessary post maintenance testing. 

SR 3.0.2 establishes the requirements for meeting the 
specified Frequency for Surveillances and any Required 
Action with a Completion Time that requires the periodic 
perfonnance of the Required Action on a aonce per ..• a 
interval. 

SR 3.0.2 permits a 25% extension of the interval specified 
in the Frequency. This extension facilitates Surveillance 
scheduling and considers plant operating conditions that may 
not be suitable for conducting the Surveillance (e.g., 
transient conditions or other ongoing Surveillance or 
maintenance activities). 

Ccontjnuedl 
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The 25% extension does not significantly degrade the 
reliability that results from performin9 the S1,1rveillance at 
its specified Frequency. This is based on the recognition 
that the most probable result of any particular Surveillance 
being performed is the verification of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for 
which the 25% extension of the interval specified in the 
Frequency does not apply. These exceptions are stated in 
the individual Specifications. The requirements of 
regulations take precedence over the TS. Therefore, when a 
test interval is specified in the regulatio~s, the test 
interval cannot be extended by the TS, and the SR include a 
Note in the Frequency stating, "SR 3.0.2 is not applicable." 
An example of an exception when the test interval is not 
specified in the regulations is the Note in the Primary 
Containment Leakage Rate Testing Program, "SR 3.0.2 is not 
applicable." This exception is provided because the program 
already includes extension of test intervals. 

As stated in SR 3.0.2, the 25% extension also does not apply 
to the initial portion of a periodic Completion Time that 
requires performance on a "once per .... " basis. The 25% 

performance. The initial performance of the Required 

• 

extension applies to each performance after the initial .•. 

-----------------JJAH"c-1-t....,i._,.o_,,n">-c,,c---awhe-th-er it ± s a part ieular Surve i l lance~r--sem---~---
other remedial action, is considered a single action with. a 
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single Completion Time. Qne reason for not allowing the 25% 
extension to this Completion Time is that such an action 
usually verifies that no loss of function has occurred by 
checking the status of redundant or diverse components or 
accomplishes the function of ~he inoperable equipment in an 
alternative manner. 

The provisions of SR 3.0.2 are not intended to be used 
repeatedly to extend SUr7eillance intervals {other than those 
consistent with refueling intervals} or periodic Completion 
Time intervals beyond those specified. 

SR 3.0.3 establi~hes the flexibility to defer declaring 
affected equipment inoperable or an affected variable 
outside the specified limits when a Surveillance has not 
been performed within the specified Frequency. A delay 
period of up to 24 hours or up to the limit of the specified 

( continued) 
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Frequency, whichever is greater, applies from the point in 
tim~ that it is discovered that the Surveillance has-not been 
performed in accordance with SR 3.0.2, and not at the time 
that the specified Frequency was not met. 

This delay period provides adequate time to perform 
Surveillances that have been missed. This delay period 
permits the performance of a Surveillance before complying 
with Required Actions or other remedial measures that might 
preclude performance of the Surveillance. 

The basis for this delay period includes consideration of 
unit conditions, adequate planning, availability of 
personnel, the time required to perform the Surveillance, 
the safety significance of the delay in completing the 
required Surveillance, and the recognition that the most 
probable result of any particular Surveillance being 
performed is the verification of conformance with the 
requirements. 

When a Surveillance with a Frequency based not on time 
intervals, but upon specified unit cond~tions, operating 
situations, or requirements of regulations (e.g., prior to 
entering MODE 1 after each fuel loading, or in accordance 

exemptions, etc.) is discovered to not have been performed 
with 10 CFR 50, Appendix J, as modified by approved • 

~-----------------<wubue:;.,in.,_s.,.pi-=;e...,cc-'-i...Lf____.i .... e.,,d.,_,,,.___,s_,,R..,,_..,3~ • .,,____,D, 3 allows for the full dela,y_pcs.ec...r""'i_,.o<>-,dL...>.o,.,.f~---
up to the specified Frequency to perform the Surveillance. 

l:'BAPS UNIT 3 

However, since there is not a time interval specified, the 
missed Surveillance should be performed at the first 
reasonable opportunity. 

SR 3.0.3 provides a time limit for, and allowances for the 
performance of, Surveillances that become applicable as a 
consequence of MODE changes imposed by Required Actions. 

SR 3.0.3 is only applicable if the~e is a reasonable 
expectation the associated equipment is OPERABLE or that 
va~iables are within limits, and it is expected that the 
Surveillance will be met when performed. Many factors 
should be considered, such as the period of time since the 
Surveillance was last performed, or whether the 
Surveillance, or a portion thereof, has ever been performed, 
and any other indications, tests, or activities that might 
support the expectation that the Surveillance will be met 
when performed. An example of the use of SR 3.0.3 would be 
a relay contact that was not tested as required in 
accordance with a particular SR, but previous successful 
performances of the SR included the relay contact; the 
adjacent, physically connected relay contacts were tested 
during the SR performance; the subject relay contact has 
been tested by another SR; or historical operation of the 
subject relay contact has been successful. It is not 

(continued) 
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SR Applicability 
B 3.0 

sufficient to infer the behavior of the associated equipment 
from the performance of similar equipment. The rigor of 
determining whether there is a reasonable expectation a 
Surveillance will be met when performed should increase 
based on the length of time since the last performance of 
the Surveillance. If 1:he Surveill·ance has been per£ormed 
recently, a r.eview of the Surveillance history and equipment 
performance may be sufficient to support a reasonable 
expectation that the Surveillance will be met when 
performed. For Surveillances that have not been performed 
for a long period or that have never been performed, a 
rigorous evaluation based on objective evidence should 
provide a high degree of confidence that the equipment is 
OPERABLE. The evaluation should be documented in sufficient 
detail to allow a knowledgeable individual to understand the 
basis for the determination. 

Failure to comply with specified Frequencies for SRs is 
expected to be an infrequent occurrence. Use of the delay 
period established by SR 3.0.3 is a flexibility which is not 
intended to be used repeatedly 1:0 extend Surveillance 
intervals. While Up to 24 hours or the limit of the 
specified Frequency is provided to perform the missed 
Surveillance, it is expected that the missed Surveillance 
will be performed at the first reasonable opportunity. The 
determination of the first reasonable opportunity should 
include consideration of the impact on plant risk (from 
delaying the Surveillance as well as any plant configuration 
changes required or shutting the plant down to perform the 
Surveillance) and impact on any analysis assumptions, in 
addition to unit conditions, planning, availability of 
personnel, and the time required to perform the Surveillance. 
This risk impact should be managed through the program in 

(continued) 
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SR 3.0.3 
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plac.e to implement 10 CFR 50.6.5(a)(4) and its implementation 
guidance, NRC Regulatory Guide 1.182, 'Assessing and Managing 
Risk Before Maintenance Activities at Nuclear Power Plants.' 
This Regulatory Guide addresses consideration of temporary 
and aggregate risk impacts, determination of risk management 
action thresholds, and risk management action up to and 
including plant shutdown. The missed Surveillance should be 
treated as an emergent condition as discussed in the 
Regulatory Guide. The risk evaluat1on may use quantitative, 
qualitative, or blended methods. The degree of depth and 
rigor of the evaluation should be commensurate with the 
importance of the component. Missed Surveillances for 
important components should be analyzed quantitatively. If 
the results of the risk evaluation determine the risk 
in~rease is significant, this evaluation should be used to 
determine the safest course of action. All missed 
Surveillances will be placed in the licensee's Corrective 
Action Program. 

If a Surveillance is not completed within the allowed delay 
period, then the equipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Completion Times of the Required Actions for the applicable 
LCD Conditions begin immediately upon expiration of the 
delay period. If a Surveillance is failed within the delay 
period, then the equipment is inoperable, or the variable is 
outside the specified limits and the Completion Times of the 

• 

• ---------~------u+-· 1----et,--,lcb--t.-+tl. ~ppl i cable LCO Con~-ae§+· ------
immediately upon the failure of the Surveillance. 

SR 3.0:4 

PBAPS UN IT 3 

Completion of the Surveillance within the delay period 
allowed by this Specification, or within the Completion Time 
of the ACTIONS, restores compliance with SR 3.0.1. 

SR 3.0.4 establishes the requirement that all applicable SRs 
must be met before entry into a MODE or other specified 
condition in the Applicability. 

This Specification ensures that system and component 
OPERABILITY requirements and variable limits are met before 
entry into MODES or other specified conditions in the 
Applicability for which these systems and components ensure 
safe operation of the unit. The. provisions of th·is 
Specification should not be interpreted as endorsing the 
failure to exercise the good practice of restoring systems or 
components to OPERABLE status before entering an associated 
MODE or other specified condition in the Applicability. 

A-provision is included to allow entry into a MODE or other 
specified condition in the Applicability when an LCO is not 
met due to Surveillance not being met in accordance with LCO 
3. 0.4. 

co t·n.ued 
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SR 3.0.4 
(continued) 

SR Applicability 
B 3.0 

However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MODE change or 
other specified condition change. When a system, subsystem, 
division, component, device, or variable is inoperable or 
outside its specified limits, the associated SR(s) are not 
required to be performed, per SR 3.0.1, which states that 
surveillances do not have to be performed on inoperable 
equipment. When equipment is inoperable, SR 3.0.4 does not 
apply to the associated SR(s) since the requirement for the 
SR(s) to be performed is removed. Therefore, failing to 
perform the Surveillance(s) within the specified Frequency 
does not result in an SR 3.0.4 restriction to changing MODES 
or other specified conditions of the Applicability. However, 
since the LCO is not met in this instance, LCO 3.0.4 will 
govern any restrictions that may (or may not) apply to MODE 
or other specified condition changes. SR 3.0.4 does not 
restrict changing MODES or other specified conditions of the 
Applicability when a Surveillance has not been performed 
within the specified Frequency, provided the requirement to 
declare the LCO not met has been delayed in accordance with 
SR 3.0.3. 

The provisions of SR 3.0.4 shall not prevent entry into MODES 

• 

or other specified conditions in the Applicability that are • 
required to comply with ACTIONS. In addition, the provisions 
of SR 3.0.4 shall not prevent changes in MODES or other 

--------------,pecifi-e4-c-ena-i--t+en-s-------:i--fl-t-Ae-A~ftt"i--e--a-e-~l-i~--y-t;-h-a-t--r-e-s-tt---t-fr-om---+-
any unit shutdown. In this context, a unit shutdown is 

PBAPS UNIT 3 

defined as a change in MODE or other specified condition in 
the Applicability associated with transitioning from MODE 1 
to MODE 2, MODE 2 to MODE 3, and MODE 3 to MODE 4. 

The precise requirements for performance of SRs are specified 
such that exceptions to SR 3.0.4 are not necessary .. The 
specific time frames and conditions necessary for meeting the 
SRs are specified in the Frequency, in the Surveillance, or 
both. This allows performance of Surveillances when the 
prerequisite condition(s) specified in a Surveillance 
procedure require entry into the MODE or other specified 
condition in the Applicability of the associated LCO prior to 
the performance or completion of a Surveillance. A 
Surveillance that could not be performed until after entering 
the LCO's Applicability, would have its Frequency specified 
such that it is not "due" until the specific conditions 
needed are met. Alternately, the Surveillance may be stated 
in the form of a Note, as not required (to be met or 
performed) until a particular' event, condition, or time has 
been reached. Further discussion of the specific formats of 
SRs' annotation is found in Section 1.4, Frequency., 

B 3.0-15 Revision No. 53 
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SDM 
B 3.1.1 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 SHUTDOWN MARGIN (SOM) 

BASES 

BACKGROUND SDM requirements are specified to ensure: 

a. The reactor can be made subcritical from all operating 
conditions and transients and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
l i111its; and 

c. The reactor will be maintained sufficiently · 
subcritical to preclude inadvertent criticality in the 
shutdown condition. 

These requirements are satisfied by the control rods, as 
described in the UFSAR Section 1.5 (Ref. 1), which can 
compensate for the reactivity effects of the fuel and water 
temperature changes experienced during all operating 
conditions. 

APPl7CMLE fhe control rod drop accident {CRDA,arralysiri-Refs--:-2 
SAFETY ANALYSES and 3) assUlles the core is subcritical with the highest 

worth control rod withdrawn. Typically, the first control 
rod withdrawn has a very high reactivity worth and, .should 
the core be critical during the withdrawal of the first 
control rod, the consequences of a CRDA could exceed the 
fuel damage limits for a CRDA (see Bases for LCO 3.1.6, ~Rod 
Pattern Control"). Also, SDM is asswnec;I as an initial 
condition for the control rod relliOval error during refueling 
(Ref. 4) and fue1 assembly insertion error during refueling 
(Ref. 5) accidents. The analysis of these reactivity 
insertion events assllllE!s the refueling interlocks are. 
OPERABLE when the reactor is in the refueling 1110de of 

PBAPS UNIT 3 

.operation. These interlocks prevent the withdrawal of more 
than one control rod from the core during refueling. 
(Special consideration and requirements for multiple control 
rod withdrawal during refueling are covered in Special 
Ope.rations LCO 3.10.6, "Multiple Control Rod 
.Withdrawal-Refueling.a) The analysis assumes this 
condition is acceptable since the core will be shut down 
with the highest worth control rod withdrawn, if adequate 

{continued} 
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APPLICABLE 
SAFETY ANALYSES 

(continued} 

LCD 

APPLICABILITY 

ACTIONS 
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SOM 
B 3.1.1 

SOM has been demonstrated. Prevention or mitigation of 
reactivity insertion events is necessary to limit energy 
deposition in the fuel to prevent significant fuel damage, 
which could result in undue release of radioactivity. 
Adequate SOM ensures inadvertent criticalities and potential 
CRDAs involving high worth control rods (namely the first 
control rod withdrawn) will not cause significant fuel 
damage. 

SDM satisfies Criterion 2 of the NRC Policy Statement.· 

The specified SOM limit accounts for the uncertainty in the 
demonstration of SOM by testing. Separate SOM limits are 
provided for testing where the highest worth control rod is 
determined analytically or by measurement. This is due to 
the reduced uncertainty in the SDM test when the highest 
worth control rod is determined by measurement. When SDM is 
demonstrated by calculations not associated with a test 
(e.g., to confirm SDM during the fuel loading sequence), 
additional·margin is included to account for uncertainties 
in the cal cul at ion. To ensure adequate SDM during the 
design process, a design margin is included to account for 
uncertainties in the design calculations (Ref. 6). 

In MODES I and 2, SDM must be provided because 
subcriticality with the highest worth control rod withdrawn 
is assumed in the CRDA analysis (Ref. 2). In HODES 3 and 4, 
SOM is required to ensure the reactor will be held 
subcritical with 111argin for a single withdrawn control rod. 
SOM is required in MODE 5 to prevent an open vessel, 
inadvertent criticality during the withdrawal of a single 
control rod from a core cell containing one or more fuel 
assemblies (Ref. 4) or a fuel assembly insertion error 
(Ref. 5). 

A.:.l 

With SOM not within the limits of the LCD in MODE I or 2, 
SOM must be restored within 6 hours. Failure to meet the 
specified SOM may be caused by a control rod that cannot be 
inserted. The allowed Completion Time of 6 hours is 

{continuedl 
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ACTIONS hl (_continued} 

SDM 
B 3.1.1 

acceptable, considering that the reactor·can still be shut 
down, assuming no failures of additional control rods to 
insert, and the low probability of an event occurring during 
thi.s interval. 

1lJ. 

If the SOM cannot be restored, the plant must be brought to 
MODE 3 in 12 hours, to prevent the potential for further 
reductions in available SDM (e.g., additional stuck control 
rods}. The allowed Completion Time of 12 hours is 
reasonable, based on operating experience, to reach MODE 3 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

With SDM not within limits in MODE 3, the operator.must 
immediately initiate action to fully insert all insertable· 
control rods. Action must continue until all insertable 
control rods are fully inserted. This action results in the 

---------~--least react-i--ve-E<>nd-H--i on----for----t-he-eore. 

0 
PBAPS UNIT 3 

D.I, D,2, 0.3, and D,4 
With SDH not within limits in MODE 4, the operator must 
inunediately initiate action to fully insert all insertable 
control rods. Action must continue until all insertable 
control rods are fully inserted. This action results in the 
least reactive condition for the core. Action must also be 
initiated within 1 hour to provide means for control of 
potential radioactive releases. This includes ensuring 
secondary contqinment is OPERABLE; at least one Standby Gas 
Treatment (SGT},subsystem for Unit 3 1s OPERABLE; an~ 
secondary containment isolation capability (i.e., at least 
one secondary containment isolation valve and associated 
instrumentation are OPERABLE, or other acceptable 
administrative controls to assure isolation capability), in 
each associated secondary containment penetration 
fl ow path not isolated that is assumed to be isolated to 
_mitigate radioactivity releases. This may be perfonned as 

·ccontinuedl 
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0.1, 0.2. D.3. and D,4 (continued) 

SDM 
B 3.1.1 

an administrative check, by examining logs or other 
information, to detennine if the components are out of 
service for ■aintenance or other reasons. It is not 
necessary to perform the surveillances needed to demonstrate 
the OPERABILITY of the components. If, however, any 
requi.red component is inoperable, then it must be restored 
to OPERABLE status. In this case, SRs may need to be 
performed to restore the component to OPERABLE status. 
Actions must continue until all required components are 
OPERABLE. 

E.I, E.2, E.3, E.4, and E.5 

With SDM not within limits in MODE 5, the operator must 
irimediately suspend CORE ALTERATIONS that could reduce SDM, 
e.g., insertion of fuel in the core or the withdrawal of 
control rods. Suspension of these activities shall not 
preclude completion of movement of a component to a safe 
condition. Inserting control rods or re1110ving fuel from the 
core will reduce the total reactivity and are therefore 
excluded from the suspended actions. 

• 

• ction-must-also-be---1 IIIB8CI tatety-i-n i-t+a-ted-t--0-f--u 11 y ins e-r-t,------
a 11 insertable control rods in core cells containing one or 
more fuel assemblies. Action must continue until all 
insertable control rods in core cells containing one or more 
fuel assemblies have been fully inserted. Control rods in 
core cells containing no fuel assemblies do not affect the 
reactivity of the core and therefore do not have to be 
inserted. 

Action must also be initiated within I hour to provide means 
for control of potential radioactive releases. This 
includes ensuring secondary containment is OPERABLE; at 
least one SGT subsystem for Unit 3 is OPERABLE; and 
secondary containment isolation capability (i.e., at least 
one secondary containment isolation valve and associated 
instrU11entation ~re OPERABLE, or other acceptable 

. administrative controJs to assure isolation capability), in 
each associated secondary containment penetration flow path 
not isolated that is assumed to be isolated to mitigate 
radioactive releases. This may be perfonned as an 
administrative check, by examining logs or other 

(continued} 
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E.1, E.2, E.3, E.4, and E.5 (continued) 

SDM 
B 3.1.1 

information, to determine ~f the components are out of 
service for maintenance or other reasons. It is not 
necessary to perform the SRs needed to demonstrate the 
OPERABILITY of the components. If, however, any required 
component is inoperable, then it must be restored to 
OPERABLE fitatus. In this case, SRs may need to be performed 
to restore the component to OPERABLE status. Action must 
continue until all required components are OPERABLE. 

SR 3 .1.1.1 

Adequate SDM must be verified to ensure that the reactor can 
be made subcritical from any initial operating condition. 
This can be accomplished by a test, an evaluation, or ·a 
combination of the two. Adequate SDM is demonstrated before 
or during the first startup after fuel movement or shuffling 
within the reactor pressure vessel, or control rod 
replacement. Control rod replacement refers to the 
decoupling and removal of a control rod from a core 
location, and subsequent replacement with a new control rod 
or a control rod from another core location. Since core 

---------------------l":-e-ae-t--i--v±ey------1--rny-dttt±ng the cycle as a furrcLion of fue
depletion and poison burnup, the beginning of cycle (BOC) 
test must also account for changes in core reactivity during 
the cycle. Therefore, to obtain the SDM, the initial 
measured value must be increased by an adder, "R", which is 
the difference between the calculated value of maximum core 
reactivity during the operating cycle and the calculated BOC 
core reactivity. If the value of R is negative (that is, 
BOC is the most reactive point in the c~cle), no correction 
to the BOC measured value is required (Ref. 3). For the SDM 
demonstrations that rely solely on calculation of the 
highest worth control rod, additional margin (0.10% Ak/k) 
must be added to the SDM limit of 0.28% Ak/k to account for 
uncertainties in the calculation. 

PBAPS UNIT 3 

The SDM may be demonstrated during an in sequence control 
rod withdrawal, in which the highest worth control rod is 
analytically determined, or during local criticals, where 
the highest worth control rod is determined by testing. 
Local critical tests require the withdrawal of o,ut ~f 

(continued) 
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SR 3. 1.1.1 (continued) 

SDM 

B 3.1. 1 

sequence control rods. This, testing would therefore require 
bypassing of the Rod Worth Minimizer to allow the out of 
sequence withdrawal, and therefore additional requirements 
must be met (see LCO 3.10.7, "Control Rod Testing
Operating") . 

The Frequency of 4 hours after reaching criticality is 
allowed to provide a reasonable ,amount of time to perform 
the required calculations and have appropriate verification. 

During MODES 3 and 4, analytical calculation of SDM may be 
used to assure the reguireme~ts of SR 3.1.1.1 are met. 
During MODE 5, adequate SDM. is required to ensure that the 
reactor does not reach criticality during control rod 
withdrawals. An evaluation of each in vessel fuel movement 
during fuel loading (incluqing shuffling fuel within the 
core) is required to ensure adequate SDM is maintained 
during refueling. This evaluation ensures that the 
intermediate loading patterns are bounded by the safety 
analyses for the final core loading pattern. For example, 
bounding analyses that demonstrate adequate SDM for the most 
reactive configurations during the refueling may be 

-----------------~p~e~r~f~onne~onstrat~ acceptability of the entire fuel 
movement sequence. These bounding analyses include 
additional margins to the ~ssociated uncertainties. Spiral 
offload/reload sequehces, including modified quadrant spiral 
offload/reload sequences, inherently satisfy the SR, 
provided the fuel assem1ilies are reloaded in the same 
configuration analyzed for the new cycle. Removing fuel 
from the core will always result in an increas.e in SDM. 

r':\ w 
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1. UFSAR, Sections 1.5.1.B and 1.5.2.2.7. 

2. UFSAR, Section 14.6.2. 

3. NEDE-24011-P-A, "General Electric Standard Application 
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( continued) 

B 3.1-6 Revision No. 73 

• 

• 

• 



• BASES 

REFERENCES 
(continued) 

PBAPS UNIT 3 

6. UFSAR, Section 3.6.5.4. 

B 3.1-7 

SDM 
B 3.1.1 

Revision No. 73 

• 

• 

• 



Reactivity Anomalies 
B 3.1.2 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Reactivity Anomalies 

BASES 

BACKGROUND In accordance with the UFSAR (Ref. 1), reactivity shall be 
controllable such that subcriticaltty is maintained under 
cold conditions and acceptable fuel design limits are not 
exceeded during normal operation and abnormal operational 
transients. Therefore, reactivity anomaly is used as a 
measure of the predicted versus measured (i.e., monitored) 
core reactivity during power operation. A large reactivity 
anomaly could be the result of unanticipated changes in fuel 
reactivity or control rod worth or operation at conditions 
not consistent with those assumed in the predictions of core 
reactivity, and could potentially result in a loss of SOM or 
violation of acceptable fuel design limits. Comparing 
predicted versus measured core reactivity supports the SOM 
demonstrations (LCD 3.1.1, "SHUTDOWN MARGIN (SOM)") in 
assuring the reactor can be brought safely to cold, 
subcriti cal conditions. 

When the reactor core is critical or in normal power 
operation, a reactivity balance exists and the net 

• 

• ______________ ___,:ea-c.t:i...vl ty ls zer----0--.-A--C-0mpa-rno11-G-f- predi cteE!-----a-nci--me~-u-r-en------~ 
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reactivity is convenient under such a balance, since 
parameters are being maintained relatively stable under 
steady state power conditions. The positive reactivfty 
inherent in the core design is balanced by the negative 
reactivity of the control components, thermal feedback, 
neutron leakage, and materials in the core that absorb 
neutrons, such as burnable absorbers, producing zero net 
reactivity. 

In order to achieve the required fuel cycle energy output, 
the uranium enrichment in the new fuel loading and the fuel 
loaded in the previous cycles provide excess positive 
reactivity beyond that required to sustain steady state 
operation at the beginning of cycle (BOC). When the reactor 
is critical at RTP and operating moderator temperature, the 
excess positive reactivity is compensated by burnable 
absorbers (e.g., gadolinia), control rods, and whatever 
neutron poisons (mainly xenon and samarium) are present in 
the fuel. the predicted core reactivity, as represented by 

B 3.1-8 Revision No. 113 • 
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Reactivity Anomalies 
B 3.1.2 

core keffectm Ckeft), is calculated by a 30 core simulator 
code as~ function of cycle exposure. This calculation is 
performed for projected operating states and conditions 
throughout the cycle. The monitored core k,ff is calculated 
by the core monitoring system for actual plant conditions 
and is then compared to the predicted value for the cycle 
exposure. 

Accurate prediction of core reactivity is either an explicit 
or implicit assumption in the accident analysis evaluations 
(Ref. 2). In particular, SOM and reactivity transients, 
such as control rod withdrawal accidents or rod drop 
accidents, are very sensitive to accurate prediction of core 
reactivity. These accident analysis evaluations rely on 
computer codes that have been qualified against available 
test data, operating plant data, and analytical benchmarks. 
Monitoring reactivity anomaly provides additional assurance 
that the nuclear methods provide an accurate representation 
of the core reactivity. 

• 

The comparison between measured and predicted initial core 
reactivity provides a normalization for the calculational .• 
models used to predict core reactivity. If the measured and 

----------------i-P~r~e~d~i~c~t~ed~c~o r a-k,r res> fo-C...-id e.n.t .. lcaj__c~nd--:i-t--:1-0 J+&---a-t---gQG-EJ e------
n ot reasonably agree, then the assumptions used in the 
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reload cycle design analysis or the calculation models used 
to predict core keu may not be accurate. If reasonable 
agreement between measured and predicted core reactivity 
exists at BOC, then the prediction may be normalized to the 
measured value. Thereafter, any significant deviations in 
the measured core keft from the predicted core keff that 
develop during fuel depletion may be an indication that the 
assumptions of the OBA and transient analyses are no longer 
valid, or that an unexpected change in core conditions has 
occurred. 

Reactivity anomalies satisfy Criterion 2 of the NRC Policy 
Statement. 

Large differences between monitored and predicted core 
reactivity may indicate that the assumptions of the OBA and 
transient analyses are no longer valid, or that the 

B 3.1-9 Revision No. 113 • 
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uncertainties in the "Nuclear Design Methodology" are larger 
than expected. A limit on the difference between the 
monitored and the predicted core kert of ± U Lik/k has been 
established based on engineering judgment. A> 1% deviation 
in reactivity from that predicted is larger than expected 
for normal operation and should therefore be evaluated. A 
deviation as large as 1% would not exceed the design 
conditions of the reactor and is on the safe side of the 
postulated transients. 

In MODE 1, most of the control rods are withdrawn and steady 
state operation is typically achieved. Under these 
conditions, the comparison between predicted and monitored 
core reactivity provides an effective measure of the 
reactivity an·omaly. In MODE 2, control rods are typically 
being withdrawn during a startup. In MODES 3 and 4, all 
control rods are fully inserted and therefore the reactor is 
in the least reactive state, where monitoring core 
reactivity is not necessary. In MODE 5, fuel loading 
results in a continually changing core reactiv1ty. SOM 
requirements ( LCO 3 .1.1) ensure that fuel movements are 
performed within the bounds of the safety analysis, and an 
SOM demonstration is required during the first startup 

• 

• ______________ _,fc--"o'--'-l__,_l--"'o.!..lw_,__1 ':'-□ =g _,o.,_,p~e~~a iiOJlS that ca 1J J d _h iDJ_e__aJ..t.e.r..ed-Co~a G-t:i-¥-i-t,.,,y---
( e.g., fuel movement, control rod replacement, shuffling). 
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The SOM test, required by LCD 3.1.1, provides a direct 
comparison of the predicted and monitored core reactivity at 
cold conditions; therefore, reactivity anomaly is not 
required during these conditions. · 

Ll 

Should an anomaly develop between measured and predicted 
core reactivity, the core reactivity difference must- be 
restored to within the limit to ensure continued operation 
is within the core design assumptions. Restoration to 
within the limi; could be performed by an evaluation of the 
core design and safety analysis to determine the reason for 
the anomaly. This evaluation normally reviews the core 
conditions to determine their consistency with input to 
design calculations. Measured core and process parameters 
are also normally evaluated to determine that they are 
within th~ bounds of the safety analysis, and safety 

. analysis calculational models may be reviewed to verify 'that 
they are adequate for representation of the core conditions . 
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Reactivity Anomalies 
B 3.1.2 

The required Completion Time of 72 hours is based on the low 
probability of a OBA occurring during this period, and 
allows sufficient time to assess the physical condition of 
the reactor and complete the evaluation of the core design 
and safety analysis. 

lL.l 

If the core reactivity cannot be restored to within the 
1% ~k/k limit, the plant must be brought to a MODE in which 
the LCD does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 12 hours. The 
allowed Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems. 

SR 3.1.2,1 

The core monitoring system calculates the core kefr for the 

• 

• -------------------t'-e,a e-w r------eo n ct-i4+o flS-0 b-t-a-i--n-ed-fro111 pl a II t i II st l'UmeTitatilTTl~----
comp a r is on of the monitored core k~t to the predicted core 

PBAPS UNIT 3 

k0u at the same cycle exposure is used to cal cul ate the 
reactivity difference. The comparison is required when the 
core reactivity has potentially changed-by a significant 
amount. This may occur following a refueling in which new 
fuel assemblies are loaded, fuel assemblies are shuffled 
within the core, or control rods are replaced or shuffled. 
Control rod replacement refers to the decoupling and removal 
of a control rod from a core location, and subsequent 
replacement with a new control rod or a control rod from 
another core location. Also, core reactivity changes during 
the cycle. The 24 hour interval after reaching equilibrium 
conditions following a startup is based on the need for 
equilibrium xenon concentrations in the core, such that an 
accurate comparison between the monitored and predicted core 
keff can be made. For the purposes of this SR, the reactor 
is assumed to be at equilibrium conditions when steady state 
operations (no control rod movement or core 
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SR 3.1,2,1 (continued) 

Reactivity Anomalies 
B 3.1.2 

flow changes) at i:!:: 75% RTP have been obtained. The 
1000 MWD/T Frequency was developed, considering the 
relatively slow change in core reactivity with exposure and 
operating experience related to variations in core 
reactivity. The c011parison requires the core to be 
operating at power levels which minimize the uncertainties 
and measurement errors, in order to obtain meaningful 
results. Therefore, the comparison is· only done when in 
MOOE 1. 

1. UFSAR, Section 1.5. 

2. UFSAR, Chapter 14. 

• 

0 • 

0 
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Control Rod OPERABILITY 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Control Rod OPERABILITY 

BASES 

BACKGROUND Control rods are components- of the Control Rod Drive (CRD) 
System, which is the primary reactivity control system for 
the re~ctor. In conjunction with the Reactor Protection 
System, the CRO System provides the means for the reliable 
control of reactivity changes to ensure under conditions of 
nonnal operation., including abnonual operational transients, 
that specified acceptable fuel design limits are not 
exceeded. In addition, the control rods provide the 
capability to hold the reactor core subcritical under all 
conditions and to limit the potential amount and .rate of 
reactivity increase caused by a malfunction in the CRD 
System. The CRD System is designed to satisfy the 
requirements specified in Reference. I. 

• 

The CRD System consists of 185 locking piston control rod 
drive mechanisllS (CRDHs) and a hydraulic control unit for 
each drive mechanism. The locking piston type CROM is a 
double acting hydraulic piston, which uses condensate water 
as the operating fluid. Accumulators provide additional • 
energy for scram. An index tube and piston, coupled to the 

--------------------rontrot-rod,-are---1-ocked at fixed-1-ncrements-by-a-coH-et-'l'-t----
raechani sm. The collet fingers engage notches in the index 

0 . , 

tube to prevent unintentional withdrawal of the control rod, 
but without restricting insertion. 

This Specification, along with LCO 3.1.4, 8 Control Rod Scram 
Times," and LCO 3.1.5, •control Rod Scram Accumulators,• 
ensure that the performance of the control rods in the event 
of a Design Basis Accident (DBA) or transient meets the 
assumptions used in the safety analyses of References 2, 3, 
and 4 •. 

APPLICABLE The analytical methods and assumptions used in the 
SAFITY ANALYSES evaluations involving control rods are presented in 

PBAPS UNIT 3 

References 2., 3, and 4. The control rods provide the 
primary means for rapid reactivity control (reactor scram), 
for maintaining the reactor subcritical and for limiting the , 
potential effects of reactivity insertion e.vents caused by 
malfunctions in the CRD System. 

(continued) 
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Control Rod. OPERABILITY 
B 3.1.3 

The capability to insert the control rods provides assurance 
that the assumptions for scram reactivity in the OBA and 
transient analyses are not violated. Since the SOM ensures 
the reactor will be subcritical with the highest worth 
control rod withdrawn (assumed single failure), the 
additional failure of a second control rod to insert, if 
required, could invalidate the demonstrated SOM and 
potentially limit the ability of the CRD System to hold the 
reactor subcritical. If the control rod is stuck at an 
inserted position and becomes decoupled from the CRO, a 
control rod drop accident (CROA) can possibly occur. 
Therefore, the requirement that all control rods be OPERABLE 
ensures the CRO System can perform its intended function. 

The control rods also protect the fuel from damage which 
could result in release of radioactivity. The limits 
protected are the MCPR Safety Limit (SL) (see Bases for 
SL 2.1.1, "Reactor Cor~ SLs" and LCO 3.2.2, "MINIMUM 
CRITICAL POWER RATIO (MCPR)"), the 1% cladding plastic 
strain fuel desjgn limit (see Bases for LCO 3.2.3, "LINEAR 
HEAT GENERATION RATE (LHGR)"), and the fuel damage limit 
(see Bases for LCO 3.1.6, "Rod Pattern Control") during 
reactivity insertion event~. 

The negative reactivity insertion (scram) rovided b the 
---------------rrrnlSys em prov, es t e ana yti cal basis for determination 

of plant thermal limits and provides protection against fuel 
damage limits during a CROA. The Bases for LCO 3.1.4, 

LCO 

PBAPS UN IT 3 

LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs 
are protected by the CRQ System. 

Control rod OPERABILITY satisfies Criterion 3 of the NRC 
Policy Statement. 

The OPERABILITY of an individual control ~od is based on a. 
combination of factors, primarily, the scram insertion 
times, the control rod coupling integrity, and the ability 
to determine the control rod position. Accumulator 

'OPERABILITY is addressed by LCO 3.1.5. The associated scram 
accumulator status for a control rod only affects the scram 
insertion times; therefore, an inoperable accumulator does 
not immediately require declaring a control rod inoperable. 
Although not all control rods are required to be OPERABLE to 
satisfy the intended reactivity control requirements, strict 
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Control Rod OPERABILITY 
B 3.1.3 

control over the number and distribution. of inoperable 
control rods is required to satisfy the assumptions of the 
DBA and transient analyses. 

In MODES 1 and 2, the control rods are assumed to function 
during a DBA or transient and are therefore required to be 
OPERABLE in these MODES. In HODES 3 and 4, control rods are 
hot able to be withdrawn since the reactor mode switch is in 
shutdown and a control rod block is applied. This provides 
adequate requirements for control rod OPERABILITY during 
these conditions. Control rod requirements in MODE 5 are 
located in LCO 3.9.5, "Control Rod OPERABILITY-Refueling. 0 

The ACTIONS Table is modified by a Note indicating that a 
separate Condition entry is allowed for each control rod. 
This is acceptable, since the Required Actions for each 
Condition provide appropriate cpmpensatory actions for each 
inoperable control rod. Complying with the Required Actions 
may allow for continued operation, and subsequent inoperable 
control rods are governed by subsequent Condition entry and 
application of associated Required Actions. 

A.I. AZ A 3 and A.4 

A control rod is considered stuck if it will not insert by 
either CRD drive water or scram pressure (i.e., the control 
rod cannot be inserted by CRD drive water and cannot be 
inserted by scram pressure.) With a fully inserted control 
rod stuck, only those actions specified in Condition Care 
required as long as the control rod remains fully inserted. 
The Required Actions are modified by a Note, which allows 
the rod worth minimizer {RWH) to be bypassed if required to 
allow continued operation. LCO 3.3.2.1, "Control Rod Block 
Instrumentation.," provides additional requirements when the 
RWM is bypassed to ensure compliance with the CRDA analysis. 
With one withdrawn control rod stuck, the local scram 
reactivity rate assumptions may not be met if the stuck 
control rod separation criteria are not met. Therefore, a 
verification that the separation criteria are met must be 
perfo.rmed inmedi ately. The separati_on criteria are not met 
if a) the stuck control rod occupies a location adjacent to 
two "slow9 control rods, b) the stuck control rod occupies a 
location adjaceht to one Mslow" control rod, ~nd the one 
"slow" control rod is also adjacent to another "slow" 
control rod, or c) if the stuck control rod occupies a 

• 

• 

(continued} • 
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ACTIONS A.1. A.2. A.3. and A.4 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

location adjacent to one "slow" control rod when there is 
another pair of "slow" control rods adjacent to one another. 
The description of "slow" control rods is provided in 
LCO 3.1.4, "Control Rod Scram Times." In addition, the 
associated control rod drive must be disarmed in 2 hours. 
The allowed Completion Time of 2 hours is acceptable, 
considering the reactor can still be shut down, assuming no 
additional control rods fail to insert, and provides a 
reasonable time to perform the Required Action in an orderly 
manner. The control rod must be isolated from both scram 
and normal insert and withdraw pressure. Isolating the 
control rod from scram and normal insert and withdraw 
pressure prevents damage to the CROM. The control rod 
should be isolated from scram and normal insert and withdraw 
pressure, while maintaining cooling water to the CRO. 

• 

Monitoring of the insertion capability of each withdrawn 
control rod must also be performed within 24 hours from 
discovery of Condition A concurrent with THERMAL POWER 
greater than the low power setpoint (LPSP) of the RWM. 
SR 3.1.3.3 performs periodic tests of the control rod I. 
insertion capabilit'y of withdrawn control rods. Testing each . 

--------------~ i LI 1d I d WII COIi LI ol rod-errst1~-h-a:t--a-g-enerte----plr:,b+em-d ~----
not exist. This Completion Time also allows for an 
exception to the normal "time zero" for beginning the 
allowed outage time "clock." The Required Action A.3 
Completion Time only begins upon discovery of Condition A 
concurrent with THERMAL POWER greater than the actual LPSP 
of the RWM, since the notch insertions may not be compatible 
with the requirements of rod pattern control (LCO 3.1.6) and 
the RWM (LCO 3.3.2.1). The allowed Completion Time of 
24 hours from discovery of Condition A concurrent with 
THERMAL POWER greater than the LPSP of the RWM provides a 
reasonable time to test the control rods, considering the 
potential for a need to reduce power to perform the tests. 

To allow continued operation with a withdrawn control rod 
stuck. an evaluation of adequate SOM is also required within 
72 hours. Should a OBA or transient require a shutdown, to 
preserve the single failure criterion, an additional control 
rod, would have to be assumed to fail to insert when 
required. Therefore, the original SOM demonstration may not 
be valid. The SOM must therefore be evaluated (by 
measurement or analysis) with the stuck control rod at its 

• 
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Control Rod OPERABILITY 
B 3.1.3 

stuck position and the highest worth OPERABLE control rod 
assumed to be fully withdrawn. 

The allowed Completion Time of 72-hours to verify SOM is 
adequate, considering that with a single control rod stuck 
in a withdrawn position, the remaini!1_9_ OPJRABLE control rods 
are capable of providing the reqyirt"d" scram and shutdown 
reactivity. Failure to reach MODE 4 is only likely if an 
additional control rod adjacent to the stuck control rod 
alio fails to insert during a required scram. Even with the 
postulated additional single failure of an adjacent control 
rod to insert, sufficient reactivity control remains to 
r e a ch a n d ma i n t a i n MOD E 3 con d it i on s ( Re f . 5 a n d 6 ) . 

.6__._l 

With two or more withdrawn control rods stuck, the plant 
must be brought to MODE 3 within 12 hours. The occurrence 
of more than one control rod stuck at a withdrawn position 
increases the probability that the reactor cannot be shut 
down if required. Insertion of all insertable control rods 

• 

• ______________ ,_e J.,_1_LJ.· m,_,__i~o.u.a.._,_,_t e..s..___:t__b e po s s i bi l i t ~.d-i~t.iu~f-s-----
c on tr o l rod to insert. The allowed Completion Time of 

Q . ' 

. 
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12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power conditions in an orderly manner 
and without challenging plant systems. 

c,,1 and c.2 
With one or more control rods inoperable for reasons other 
than being stuck in the withdrawn position (including a 
control rod which is stuck in the fully inserted position) 
operation may continue, provided the control rods are fully 
inserted within 3 hours and disarmed (electrically or 
hydraulically) within 4 hours. Inserting a'control_rod 
ensures the shutdown and scram capabilities are not 
adverse1y affected. The control rod is disarmed to· prevent 
inadvertent withdrawal during subsequent operations. The 
contr6l rods can be hydraulically d~sarmed by closing the 
drive water and exhBust water isolation valves. The control 
rods can be electrically disarmed by disconnect~ng power 
from all four directional control valve solenoids. Required 
Action C.l is modified by a Note, which allows the RWM to be 
by p a s s e d if r e q u i r e d t. o a ll ow i n s e rt i o n o f _ t h e i nope r a b l e · 
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Control Rod OPERABILITY 
B 3.1.3 

control roGs and continued operation. LCO 3.3.2.1 provides 
additional requirements when the RWM is bypassed to ensure 
compliance with the CRDA analysis. The allowed Completion 
Times are reasonable, considering the small number of 
allowed inoperable control rods 1 and provide time to insert 
and disarm the control rods in an orderly manner and without 
challenging plant systems. 

D.l and D.2 

Out of sequence control rods may increase the potential 
reactivity worth of a dropped control rod during a CRDA. At 
~ 10% RTP, the analyzed rod position sequence (Ref. 5 and 6) 
requires inserted control rods not in compliance with the 
analyzed rod position sequence to be separated by at least 
two OPERABLE control rods in all directions, including the 
diagonal. Therefore, if two or more inoperabJe control rods 
are not in .compliance with the analyzed rod position 

~ sequence and not separated by at least two OPERABLE control 
'(::JP rods, action must be taken to restore compliance with the 

---------------U..UJ..L-L,J-f-'e~d..,__,r~a~d'-------+-'pn.sitJan sequence or r~s__to_r_e_tJ].e control rods 
to OPERABLE status. Condition Dis modified by a Note 
indicating that the Condition is not applicable when 
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> 10% RTP, since the analyzed rod position sequence is not 
required to be followed under these conditions, as described 
in the Bases for LCO 3.1.6. The allowed Completi~n Time of 
4 hours is acceptable, considering the low probability of a 
CRDA occurring. 

L...l 

If any Required Action and associated Completion Time of 
Condition A, C, or Dare not met, or there are nine or more 
inoperable control rods, the plant must be brought to a MODE 
in which the LCD does not apply. To achieve this status, 
the plant must be brought to MODE 3 within 12 hours. This 
ensures al1 insertable control rods are inserted and places 
the reactor in a condition that does not require the active 
function (i.e., scrarri) of the control rods. The number of 
control rods permitted to be inoperable when operating above 
10% RTP (e.g., no CRDA considerations) could be more than 
the value specified, but the occurrence of a large number of 
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L.l (continued) 

Control Rod_ OPERABILITY 
B 3.1.3 

inoperable control rods could be indicative of a generic 
problem, and investigation and resolution of the potential 
problem should be undertaken. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power in an orderly manner and 
without challenging plant systems. 

SR 3.1.3.1 

The position of each control rod must be determined to 
ensure adequate information on control rod position is 
available to the operator for determining control rod 
OPERABILITY and controlling rod patterns. Control rod 
position may be determined by the use of OPERABLE position 
indicators, by moving control rods to a position with an 
OPERABLE indicator, or by the use of other appropriate 
methods. T_he Surveilla_nce Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.1.3,2 DELETED 

SR 3.1.3.3 

Control rod insertion capability is demonstrated by 
inserting each partially or fully withdrawn control rod at 
least one notch and observing that the control rod moves. 
T he con t r-o l rod may t hen be re t u r n e d t o i t s o r i g i n a l 
position. This ersures the control rod is not stuck and is 
free to insert ori a· scram signal. This Survei 71 ance is not 
required when THERMAL POWER is less than or equal to the 
actual LPSP of the RWM. since the notch insertions may not 
be compatible with the requirements of the analyzed rod 
position sequence (LCO 3.1.6) and the RWM (LCO 3.3.2.1). 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. At any time, if a 
control rod is immovable, a 
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determination of that control rod's trippability 
(OPERABILITY) must be made and appropriate action taken~ 
For example, the unavailability of the Reactor Manual 
Control System does not affect the OPERABILITY of the 
control rods, provided SR 3.1.3.3 is current in accordance 
with SR 3.0.2. 

SR 3.1.3.4 

Verifying that the scram time for each control rod to notch 
position 06 is~ 7 seconds provides reasonable assurance 
that the control rod will insert when required during a OBA 
or transient, thereby completing its shutdown function. 
This SR is performed in conjunction with the control rod 
scram time testing of SR 3.1.4.1,~SR 3.1.4.2, SR 3.1.4.3, 
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in 
LCD 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation," and the functional testing of SDV vent and 
drain valves in LCD 3.1.8, "Scram Discharge Volume (SDV) 
Vent and Drain Valves," overlap this Surveillance to provide 
complete testing of the assumed safety function. The 

• 

• ______________ _,a,,__,s"""'s"---"o"---"c'--'i~a~t~e~d~E~req_uenci es a re a ccep_tab-l e, con~--d-e-F--:J--R-g---t-Re-me-r----
f requent testing performed to demonstrate other aspects of 

~ 
~ 
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control rod OPERABILITY and operating experience, which 
shows scram times do not significantly change over an 
operating cycle. 

SR 3.1.3.5 

Coupling verification is performed to ensure the control rod 
is connected to the CROM and will perform its intended 
function when necessary. The Surveillance requires 
verifying a control rod does not go to the withdrawn 
overtravel position. The overtravel position feature 
provides a positive check on the coupling integrity since 
only an uncoupled CRD can reach the overtravel position. 
The verification is required to be performed any time a 
control rod is withdrawn to the "full out" position (notch 
position 48) or prior to declaring the control rod OPERABLE 
after work on the control rod or CRD System that could 
affect coupling (CRD changeout and blade replacement or 
complete cell disassembly, i.e., guide tube removal). This 
includes control rods inserted one notch and then returned 

B 3.1-20 Revision No. 80 
• 



BASES 

SU RV E ILLA NC E 
REQUIREMENTS 

REFERENCES 

PBAPS UNIT 3 

SR 3,1,3,5 (continued) 

Control Rod OPERABILITY 
B 3.1.3 

to the- "full out" position during the performance of 
SR 3.1.3.2. This Frequency is acceptable, considering the 
low probability that a control rod wi 11 become uncoupled 
when it is not being moved and operating experience related 
to uncoupling events. 

1. UFSAR, Sections 1.5.1.1 and 1.5.2.2. 

2. UFSAR, Section 14.6.2. 

3. UFSAR, Appendix K, Section VI. 

4. UFSAR, Chapter 14. 

5. NED0-21231, "Banked Position Withdrawal Sequence," 
Section 7.2, January 1977. 

6. NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," la test approved revision. 
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Control Rod Scram Times 
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B 3 .1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Control Rod Scrilll Times 

BASES 

BACKGROUND The scram function of the Control Rod Drive (CRD) System 
controls reactivity changes during abnormal operational 
transients to ensure that specified acceptable fuel design 
limits are not exceeded (Ref. 1). The control rods are 
scranuned by positive means using hydraulic pressure exerted 
on the CRD piston. 

When a scram signal is initiated., control air is vented from 
the scrall valves, allowing them to open by spring action. 
Opening the exhaust valve reduces the pressur~ above the 
main drive piston to atmospheric pressure, and opening the 
inlet valve applies the accumulator or reactor pressure to 
the bottom of the piston. Since the notches in the index 
tube are tapered on the lower edge, the collet fingers are 
forced open by cam action, allowing the index tube to move 
upward without restriction because of the high differential 
pressure across the piston. As the drive moves upward and 

• 

the accumulator pressure reduces below the reactor pressure, • 
a ball check valve opens, letting the reactor pressure 
complete the scram action~ If the reactor pressure is low, 
such as during startup, the accumulator will fully insert 
the control rod in the required time without assistance from 
reactor pressure. 

APPLICABLE The analytical methods and assumptions used in evaluating 
SAFETY ANALYSES the control rod scram function are presented in 

PBAPS UNIT 3 

References 2, 3, and 4. The Design Basis Accident (OBA) and 
transient analyses assume that all of the control rods scram 
at a specified insertion rate. The resulting negative scram 
reactivity foms the basis for the detennination of plant 

·thermal limits (e.g., the MCPR). Other distributions of 
- scram tines (e.g., several control rods scramning slower 

than the average time with several control rods scranming 
·faster than the average time) can also provide sufficient 
scram reactivity. Surveillance of each individual control 
rod's scram time ensures the scram reactivity assumed in the 
OBA and transient analyses can be met. 

{continued) 
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The scram function of the CRD System protects the MCPR 
Safety Limit (SU (see Bases for SL 2.1.1, "Reactor Core 
SLs" and LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") 
and the 1% cladding plastic strain fuel design limit (see 
Bases for LCD 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)"), 
which ensure that no fuel damage will occur if these limits 
are not exceeded. Above 800 psig, the scram function is 
designed to insert negative reactivity at a rate fast enough 
to prevent the actual MCPR from becoming less than the MCPR 
SL, during the analyzed limiting power transient. Below 
BOO psig, the scram function is assumed to perform during 
the control rod drop accident (Ref. 5) and, therefore, also 
provides protection against violating fuel damage limits 
during reactivitY. insertion accidents (see Bases for 
LCD 3.1.6, "Rod Pattern Control"). For the reactor vessel 
overpressure protection analysis, the scram function, along 
with the safety/relief valves, ensure that the peak vessel 
pressure is maintained within the applicable ASME Code 
limits. 

Control rod scram times satisfy Criterion 3 of the NRC 
Policy Statement. 

LCD The scram times specified in Table 3.1.4-1 (in the 
-----------------R-1""-r-ompmiy-+n g---l:E-0-}--a-re--r e-qtt+-r-e d--t--o--e n-su-r-e tli at L tie SCTa 

reactivity assumed in the OBA and transient analysis is met 
(Ref. 6). 
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To account for single failures and "slow" scramming control 
rods, the scram times specified in Table 3.1.4-1 are faster 
than those assumed in the design basis analysis. The scram 
times have a margin that allows up to approximately 7% of 
the control rods (e.g., 185 x 7% ~ 13) to have scram times 
exceeding the specified limits (i.e., "slow" control rods) 
assuming a single stuck control rod (as allowed by 
LCD 3.1.3, "Control Rod OPERABILITY") and an additional 
control rod failing to scram per the single failure 
criterion. The scram times are specified as a function of 
reactor steam dome pressure to account for the pressure 
dependence of the scram times. The scram times are 
specified relative to measurements based on reed switch 
positions, which provide the control rod position 
indication. The reed switch closes ("pickup") when the 

d 
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Control Rod Scram Times 
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index tube passes a specific location and then opens 
(•dropout") as the index tube travels up~ard. Verification 
of the specified scram times in Table 3.1.4~1 is 
accomplished through measurement of the. ndropout• times. 

To ensure that local scram reactivity rates are maintained 
within acceptable limits, no more than two of the allowed 
•slow• control rods may occupy adjacent locations •. 

Table 3.1.4-1 is 110dified by two Notes, which state that 
control rods with scram times not within the limits of the 
table are considered "slow" and that control rods with scram 
times> 7 seconds are considered inoperable as required by 
SR 3 .1.3 .4. 

This LCO applies only to OPERABLE control rods since 
inoperable control rods will be inserted and disarmed, 
{LCO 3.1.3). Slow·scra11111ing control rods may be 
conservatively declared inoperable and not accounted for as 
•s1ow• control rods. · 

In MODES 1 and 2, a scram is assumed to function during 
transients and accidents analyzed for these plant 
conditions. These events are assumed to occur during 
startup and power operation; therefore, the scram function 
of the control rods is required during these MODES. In 
MODES 3 and 4, the control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
.for control rod scram capability during these conditions. 
Scram requirements in MODE 5 are contained in LC0.3.9.5, 
•control Rod OPERABILITY-Refueling.• 

When the requirements of this LCO are not met, the rate of 
negative reactivity insertion during a scram may not be 
within the assU111ptions of the safety analyses. Therefore, 
the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours. The allowed Completion 
Time of 12 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems. 

(continued) 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 
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The four SRs of this LCO are modified by a Note stating that 
during a single control rod scram time surveillance, the CRD 
pumps shall be isolated from the associated scram 
accumulator. With the CRD pump isolated, (i.e., charging 
valve closed) the influence of the CRD pump head does not 
affect the single control rod scram times. During a full 
core scram, the CRD pump head would be seen by all control 
rods and would have a negligible effect on the scram 
insertion times. 

SR 3.1.4.1 

The scram reactivity used in OBA and transient analyses is 
based on an assumed control rod scram time. Measurement of 
the scram times with reactor steam dome pressure~ 800 psig 
demonstrates acceptable scram times for the transients 
analyzed in References 3 and 4. 

Maximum scram insertion times occur at a reactor steam dome 
pressure of approximately 800 psig because of the competing 
effects of reactor steam dome pressure and stored 
accumulator energy. Therefore, demonstration of adequate 
scram times at reactor steam dome pressure~ 800 psig 
ensures that the measured scram times will be within the 
specified limits at higher pressures. Limits are specified 
as a function of reactor pressure to account for the 
sensitivity of the scram insertion times with pressure and 
to allow a range of pressures over which scram time testing 
can be performed. To ensure that scram time testing is 
performed within a reasonable time after a shutdown 
~ 120 days or longer, all control rods are required to be 
tested before exceeding 40% RTP. This Frequency is 
acceptable considering the additional surveil1ances 
performed for control rod OPERABILITY, the frequent 
verification of adequate accumulator pressure, and the 
required testing of control rods affected by fuel movement 
within the associate core cell and by work on control rods 
or the CRD Sy.stem. 

SR 3.1.4.2 

Additional testing of a sample of control rods is required 
to verify the continued performance of the scram function 
during the cycle. A representative sample contains at least 
10% of the control rods. The sample remains representative 
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SR 3,1.4.2 (continued) 

Control Rod Scram Times 
B 3.1.4 

if no more than 7.5% of the control rods in the sample tested 
are determined to be "slow". With more than 7.5% of the 
sample declared to be "slow" per the criteria in 
Table 3.1.4-1, additional control rods are tested until this 
7.5% criterion (i.e., 7.5% of the active sample size) is 
satisfied, or until the total number of "slow" control rods 
(throughout the core, from all Surveillances) exceeds the 
LCO limit. For planned testing, the control rods selected 
for the sample should be different for each test. Data from 
inadvertent scrams should be used whenever possible to avoid 
unnecessary testing at power, even if the control rods with 
data may have been previously tested in a sample. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3,1.4,3 

When work that could affect the scram insertion time is 
performed on a control rod or the CRD System, testing must 
be done to demonstrate that each affected control rod 
retains adequate scram performance over the range of 

• 
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performance of either scram time testing or Diaphragm 
Alternative Response Time (DART) testing, when it is 
concluded that DART testing monitors the performance of all 
affected components. The testing must be performed once 
before declaring the control rod OPERABLE. The required 
testing must demonstrate the affected control rod is still 
within acceptable limits. The limits for reactor pressures 
< 800 psig are established based on a high probability of 
meeting the acceptance criteria at reactor pressures~ 800 
psig. Limits for~ 800 psig are found in Table 3.1.4-1. If 
testing demonstrates the affected control rod does not meet 
these limits, but is within the 7 second limit of Table 
3.1.4-1, Note 2, the control rod can be declared OPERABLE 
and "slow." 
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SR 3.1.4.3 (continued) 

Control Rod Scram Times 
B 3.1.4 

Specific examples of work that could affect the scram times 
are (but are not limited to) the following: removal of any 
CRD for maintenance or modification; replacement of a 
control rod; and maintenance or modification of a scram 
solenoid pilot valve, scram valve, accumulator, isolation 
valve or check valve in the piping required for scram. 

The Frequency of once prior to declaring the affected 
control rod OPERABLE is acceptable because of the capability 
to test the control rod over a range of operating conditions 
and the more frequent surveillances on other aspects of 
control rod OPERABILITY. 

SR 3.1.4.4 

When work that could affect the scram insertion time is 
performed on a control rod or CRD System, or when fuel 
movement within the reactor vessel occurs testing must be 
done to demonstrate each affected control rod is still 
within the limits of Table 3.1.4-1 with the reactor steam 
dome pressure~ 800 psig. Where work has been performed at 
high. reactor pressure, the requirements of SR 3.1.4.3 and 

• 
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zero pressure and high pressure test may be required. This 
testing ensures that, prior to withdrawing the control rod 
for continued operation, the control rod scram performance 
is acceptable for operating reactor pressure conditions. 
Alternatively, a control rod scram teit during hydrostatic 
pressure testing could also satisfy both criteria. When 
fuel movement occurs within the reactor pressure vessel, 
only those control rods associated with the core cells 
affected by the fuel movement are required to be scram time 
tested. During a routine refueling outage, it is expected 
that all control rods will be affected. 

The Frequency of once prior to exceeding 40% RTP is 
acceptable because of the capability to test the control rod 
over a range of operating conditions and the more frequent 
surveillances on other aspects of control rod OPERABILITY. 

1. UFSAR, Sections 1.5.1.3 and 1.5.2.2. 

2. UFSAR, Section 14.6.2. 

(continued) 
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UFSAR, Appendix K, Section V1. 

UFSAR, Chapter 14. 

Control Rod Scram Times 
B 3.1.4 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

Letter from R. E. Janecek (BWROG) to R. W. Starostecki 
(NRC), "BWR Owners Group Revised Reactivity Control 
System Technical Specifications," BWROG-8754, 
September 17, 1987. 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Control_ Rod Scram Accumulators 

BASE.S 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 
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The control rod scram accumulators are part of the Control 
Rod Drive (CRD) System and are provided to ensure that the 
control rods scram under v.aryi ng reactor conditions-. The 
control rod scram accumulators store sufficient energy to 
fully insert a control rod at any reactor vessel pressure. 
The accumulator is a hydraulic cylinder with a free floating 
piston. The piston separates the water used to scram the 
control rods from the nitrogen, which provides the required 
energy. The scram accumulators are necessary to scram the 
control rods within the required insertion times of 
LCO 3.1.4, "Control Rod Scram Times." 

The analytical methods and assumptions used in evalJating 
the control rod scram function are presented in 
References 1, 2, and 3. The Design Basis Accident (OBA) and 
transient analyses assume that all of the control rods scrnm 
at a specified insertion rate. OPERABILITY of each 
individual control rod scram accumulator, along with 
LCO 3.1 .. 3, "Control Rod OPERABILITY," and LCO 3.1.4. ensures 
that the scram react1v1ty assumed 1n the OBA and transient 
analyses can be met. The existence of an inoperable 
accumulator may invalidate prior scram time measurements for 
the associated control rod. 

The scram function of the CRD System, and therefore the 
OPERABILITY of the accumulators, protects the MCPR Safety 
limit (see Bases for SL 2.1.1, "Reactor Core SLs" and 
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)") and 
1% cladding plastic strain fuel design limit (see Hases for 
LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)"), which 
ensure that no fuel damage will occur if these limits are not 
exceeded (see Bases for LCO 3.1.4). In addition, the scram 
function ·at low reactor vessel pressure (i.e., startup 
conditions) provides protection against violating fuel design 
limits during reactivity insertion accidents (see Buses for 
LCO 3.1.6, "Rod Pattern Control"). 

Control rod scram accumulators satisfy Criterion 3 of the 
NRC Policy Statement. 

-
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Revision No. 50 

• 

• 

• 



r. 

~ 
BASES (continued) 

LCO 

APPLICABILITY 

ACTIONS 

0 

Control Rod Scram Accumulators 
B 3.1.5 

The OPERABILITY of the control rod scram accumulators is 
required to ensure that adequate scram insertion capability 
exists when needed over the entire range of reactor· 
pressures. The OPERABILITY of the scram accumulators is 
based on maintaining adequate accumulator pressure. 

In MODES I and 2, the scram function is required for 
mitigation of DBAs and transients, and therefore the scram 
accumulators must be OPERABLE to support the scrm function. 
In MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor lllOde switch is in shutdown and a control 
rod block is applied. This provides adequate requirements 
for control rod scram accumulator OPERABILITY_ during these 
conditions. Requirements for scram accumulators in MODE 5 
are contained in LCO 3.9.5, •control Rod 
OPERABILITY-Refueling.• 

The ACTIONS Table is IDOdified by a Note indicating that a 
separate Condition entry is allowed ·for each control rod 
scram accumulator. This is acceptable since the Required 
Actions for each Condition provideappropriate compensatory 
actions for each inoperable accumulator. Complying with the 
Required Actions may allow for continued operation and 

• 
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Condition entry and application of associated Required 
Actions. 

A.I and A.2 
With one control rod scram accU11ulator inoperable and the 
reactor steam dome pressure :ii!: 900 psig, the control rod may 
be declared a slow,• since the control rod wil 1 sti 11 scram 
at the reactor operating pressure but may not satisfy -the 
required scram times i.n Table 3.l.4-1. Required Action A.I 
is 110dified by a Note indicating that declaring the control 
rod 8 slow• only applies if the associated control scram time 
was within the limits of Table 3.1.4-1 during the last scram 
time test.. Otherwise, the control ·rod would already be 
considered "slow• and the further degradation of scram 
performance with an inoperable accumulator could result in 
excessive scram times. - In this event, the associated 

(continued) 
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A.I and A.2 (continued) 

Control Rod Scram Accumulators 
B 3.1.5 

control rod is declared inoperable (Required Action A.2) and 
LCO 3.1.3 is entered. This would result in requiring the 
affected control rod to be fully inserted and disarmed, 
thereby satisfying its intended function, in accordance with 
ACTIONS of LCO 3.1.3. 

The allowed Completion Time of 8 hours is reasonable, based 
on the large number of control rods available to provide the 
scram function and the ability of the affected control rod 
to scram only with reactor pressure at high reactor 
pressures. 

B,1, B,2.1, and B.2.2 

With two or more control rod scram accumulators inoperable 
and reactor steam dome pressure~ 900 psig, adequate 
pressure must be supplied to the charging water header. 
With inadequate charging water pressure, all of the 
accumulators could become inoperable, resulting in a 
potentially severe degradation of the scram perfonnance. 
Therefore, within 20 minutes from discovery of charging 
water header ressure < 940 si concurrent with 
Condition B, adequate charging water header pressure must 
restored. The allowed Completion Time of 20 minutes is 
reasonable, to place a CRD pump into service to restore the 
charging water header pressure., if required. This 
Completion Time is based on the ability of the reactor 
pressure alone to fully insert all control rods. 

The control rod may be declared •slow," since the control 
rod will still scram using only reactor pressure, but may 
not satisfy the times in Table 3.1.4-1. Required 
Action B.2.1 is modified by a Note indicating that declaring 
the control rod "slow• only applies if the associated 
control scram time is within the limits of Table 3.1.4-1 
during the last scram time test. Otherwise, the control rod 
would already be consider.ed •slow• and the further 
degradation of scram performance with an inoperable 
accumulator could result in excessive scram times. In this 
event, the associated control rod is declared inoperable 
(Required Action B.2.2) and LCO 3.1.3 entered. This'would 

{continued) 
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Control Rod Scram Accumulators 
B 3.1.5 

B,l, B.2,1, and B.2,2 (continued} 

result in requiring the affected control rod to be fully 
inserted and disarmed, thereby satisfying its intended -
function in accordance with ACTIONS of LCO 3.1.3. 

The allowed Completion Time of 1 hour is reasonable, based 
on the ability of only the reactor pressure to scram the 
control rods and the low probability of a DBA or transient 
occurring while the affected accumulators are inoperable. 

C.l and C,2 

With one or more control rod scram accumulators inoperable 
and the reactor steam dome pressure< 900 psig, the pressure 
supplied to the charging water header must be adequate to 
ensure that accumulators remain charged. With the reactor 
steam dome pressure< 900 psig, the function of the 
accumulators in providing the scram force becomes much more 
important since the scram functio~ could become severely 
degraded during a depressur1zation event or at low reactor 

charging water header pressure< 940 psig, concurrent with 

• 

pressures. Therefore, immediately upon discovery of • 

-------------~oruti:tion_C_, all cont toLr_o_ds__assru:iate_d__xiih__inoper_...ab.,_,l'--""e~---

0 
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accumu l ators must be verified to be fully inserted. 
Withdrawn control rods with inoperable accumulators may fail 
to scram under these low pressure conditions. The 
associated control rods must also be declared inoperable 
within 1 hour. The allowed Completion Time of 1 hour is 
reasonable for Required Action C.2, considering the low 
probability of a DBA or transient occurring during the time 
that the accumulator is inoperable. 

~ 

The reactor mode switch must be illll'lediately placed in the 
shutdown position if either Required Action and associated 
Completion Time associated with the loss of the CRD charging 
·pump. {Required Actions B.1 and C.l} cannot be met. This 
ensures that all insertable control rods are inserted and 
that the reactor is in a condition that does not require the 

(continued} 
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.D....-1 (continued) 

Control Rod Scram Accumulators 
B 3.1.5 

active function Ci .e., scram) of the control rods. This 
Required Action is modified by a Note stating that the 
a ct i on i s not a pp l i cab l e i f .a l l control rods a s soc i ate d w i th 
the inoperable scram accumulators are fully inserted, since 
the function of the control rods has been performed. 

SR 3.1.5,1 

SR 3.1.5.1 requires that the accumulator pressure be 
periodically checked to ensure adequate accumulator pressure 
exists to provide sufficient scram force. The primary 
indicator of accumulator QPERABILITY is the accumulator 
pressure. A•minimum accumulator pressure is specified, below 
which the capability of the accumulator to perform its 
intended function becomes degraded and the accumulator is 
considered inoperable. The minimum accumulator pressure of 
940 psig is well below the expected pressure of approximately 
1450 psig (Ref. 1). Declaring the accumulator inoperable 
when the minimum pressure is not maintained ensures that 
significant degradation in scram times does not occur. The 
Surveillance Frequency is controlled under the Surveillance 

1. 

2. 

3. 

UFSAR, Section 3.4.5.3 and Figure 3.4.10. 

UFSAR, Appendix K, Section VI. 

UFSAR, Chapter 14. 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Rod Pattern Control 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

Control rod patterns during startup conditions are 
controlled by the operator and the rod worth minimizer (RWH) 
(LCO 3.3.2.1, "Control Rod Block Instrumentation"), so that 
qnly specified control rod sequence~ and relative positions 
are allowed over the operating range of all control rods 
inserted to 10% RTP. The sequences limit the potential 
amount of reactivity addition that could occur in the event 
of a Control Rod Drop Accident (CRDA). 

This Specification assures that the control rod patterns are 
consistent with the assumptions of the CRDA ana1yses of 
References 1 and 2. 

The analytical methods and assumptions used in evaluating 
the CRDA are summarized in References 1 and 2. CRDA 
analyses assume that the reactor operator follows prescribed 
withdrawal sequences. These sequences define the potential 
initial conditions for the CRDA analysis. The RWH 

LCO 3.3.2.1 rovides backup to operator control of the 

• 

• withdrawal sequences to ensure ta e n a cond1ti~o=n=s-----
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of the CRDA analysis are not violated. 

Prevention or mitigation of positive reactivity insertion 
events is necessary to limit the energy deposition in the 
fuel, thereby preventing significant fuel damage which could 
result in the undue release of radioactivity. Since the 
failure consequences for U02 have been shown to be 
insignificant below fuel energy depositions of 300 cal/gm 
(Ref. 3), the fuel damage limit of 280 cal/gm provides a 
margin of safety from significant core damage which would 
result -in release of radioactivity (Ref. 5). Generic 
evaluations (Refs. 1 and 6) of a design basis CRDA (i.e., a 
CRDA resulting in a peak fuel energy deposition of 
280 cal/gm) have 'shown that if the peak fuel enthalpy 
remains below 280 cal/gm, then the maximum reactor pressure 
will be less than the required ASME Code limits (Ref. 7) and 
the calculated offsite doses will be well within the 
required limits (Ref. 5). 

(continued) 
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Rod Pattern Control 
B 3.1.6 

Control rod patterns analyzed in Reference 1 follow the 
analyzed rod position sequence. The analyzed rod position 

_sequence is applicable from the condition of all control 
rods fully inserted to 10% RTP (Ref. 2). For the analyzed 
rod position sequence, the control rods are required to be 
moved in groups, with all control rods assigned to a 
specific group required to be within specified banked 
positions. The banked positions are established to minimize 
the maximum incremental control rod worth without being 
overly restrictive during normal plant operation. Generic 
analysis of the analyzed rod position sequence (Ref. 1) has 
demonstrated that the 280 cal/gm fuel damage limit will not 
be violated during a CRDA while following the analyzed rod 
position sequence mode of operation. The generic analyzed 
rod position sequence analysis (Ref. 8) also evaluates the 
effect of fully inserted, inoperable control rods not in 
compliance with the sequence, to allow a limited number 
(i.e., eight) and distribution of fully inserted, inoperable 
control rods. 

When performing a shutdown of the plant, an optional rod 
position sequence (Ref. 9) may be used provided that all 
withdrawn control rods have been confirmed to be coupled. 
The rods may be inserted without the need to stop at 

--------------·~terrnediate pos1t1ons since the poss101l1ty ot a CRD~ 1s 
eliminated by the confirmation that withdrawn control rods 
a re coupled. When using the (Ref. 9) control rod sequence 
for shutdown, the RWM may be reprogrammed to enforce the 
requirements of the improved control rod insertion process, 
or may be bypassed and the analyzed rod position sequence 
implemented under LCD 3.3.2.1, Condition D controls. 

PBAPS UNIT 3 

~In order to use the Reference 9 shutdown process, an extra 
check is required in order to consider a control rod to be 
"confirmed" to be coupled. This extra check ensures that no 
single operator error can result in an incorrect coupling 
check. For purposes of this shutdown process, the method for 
confirming that control rods are coupled varies depending on 
the position of the control rod in the core. Detail on this 
coupling confirmation requirement are provided in 
Reference 9. If the requirements for use of the control rod 
insertion process contained in Reference 9 are followed, the 
plant is considered in compliance with the rod position 
sequence as required by· LCD 3 .1. 6. 

Rod pattern control satisfies Criterion 3 of the NRC Policy 
.Statement. 

'(continued) 
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Rod Pattern Control 
B 3.1.6 

Compliance with the prescribed control ro~ sequences 
minimizes the potential consequences of a CRDA by limiting 
the initial conditions to those consistent with the analyzed 
rod position sequence. This LCO only applies to OPERABLE 
control rods. For inoperable control rods required to be 
inserted, separate requirements are specified in LCO 3.1.3, 
"Control Rod OPERABILITY," consistent with the allowances for 
inoperable control rods in the analyzed rod position 
sequence. 

In MODES 1 and 2, when THERMAL POWER is~ 10% RTP, the CRDA 
is a Design Basis Accident and, therefore, compliance with 
the assumptions of the safety analysis is required. When 
THERMAL POWER is> 10% RTP, there is no credible control rod 
configuration that results in a control rod worth that could 
exceed the 280 cal/gm fuel damage limit during a CRDA 
(Ref. 2). In MODES 3, 4, and 5, since the reactor is shut 
down and only a single control rod can be withdrawn from a 
core cell containing fuel assemblies, adequate SOM ensures 
that the consequences of a CRDA are acceptable, since the 
reactor will remain subcritical with a single control rod 
withdrawn. 

(continued) 
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Rod Pattern Control 
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With one or more OPERABLE control rods not in compliance 
with the analyzed rod position sequence, actions may be 
taken to either correct the control rod pattern or declare 
the associated control rods inoperable within 8 hours. 
Noncompliance with the prescribed sequence may be the result 
of "double notching," drifting from a control rod drive 
cooling water transient, leaking scram valves, or a power 
reduction to~ 10% RTP before establishing the correct 
control rod pattern.· The number of OPERABLE control rods 
not in compliance with the prescribed sequence is limited to 
eight, to prevent the operator from attempting to correct a 
control rod pattern that significantly deviates from the 
prescribed sequence. When the control rod pattern is not in 
compliance with the prescribed sequence, all control rod 
movement must be stopped except for moves needed to correct 
the rod pattern, or scram if warranted. 

Required Action A.l is modified by a Note which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. LCO 3.3.2.1 requires 
verification of control rod movement by a second licensed 
operator or a qualified member of the technical staff (i.e., 

• 
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p r o gram). This ensures t'hat the control rods will be moved 
to the correct position. A control rod not in compliance 
with the prescribed sequence is not considered inoperable 
except as required by Required Action A.2. The allowed 
Completion -Time of 8 hours is reasonable, considering the 
restrictions on the number of allo~id out of sequence 
control rods and the low probability of a CRDA occurring 
during the time the control rods are out of sequence. 

B,1 and B.2 

If nine or more OPERABLE control rods are not in compliance 
with the analyzed rod position sequence, the control rod 
pattern significantly deviates from the prescribed sequence. 
Control rod withdrawal should be suspended immediately to 
prevent the potential for further deviation from the 
prescribed sequence. Control rod insertion to correct 
control rods withdrawn beyond their allowed position is 
allowed since, in general, insertion of control rods has 
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Rod Pattern Control 
B 3.1.6 

B.1 and B.2 (continued) 

less impact on control rod worth than withdrawals have. 
Required Action B.1 is modified by a No~e which allows the 
RWM to be bypassed to allow the affected control rods to be 
returned to their correct position. 

LCO 3.3.2.1 requires verification of control rod movement by 
a second licensed operator or a qu 9lified member of the 
technical staff. 

When nine or more OPERABLE control rods are not in 
compliance with the analyzed rod position sequence, the 
reactor mode switch must be placed in the shutdown position 
within 1 hour. With the mode switch in shutdown, the 
reactor is shut down, and as such, does not meet the 
applicability requirements of this LCO. The allowed 
Completion Time of 1 hour is reasonable to allow insertion 
of control rods. to restore compliance, and is appropriate . 
relative to the low probability of a CRDA occurring with the 
control rods out of sequence. 

SR 3.1.6.1 

The control rod pattern 1 s peri od1 ca I I y veri t1 ed to be 1 n 
compliance with the analyzed rod position sequence to ensure 
the assumptions of the CRDA analyses are met. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. The RWM provides control rod 
blocks to enforce the required sequence and is required to be 
OPERABLE when operating at~ 10% RTP. 

1. 

2. 

3. 

4. 

5. 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

Letter (BWROG-8644) from T. Pickens (BWROG) to G. C. 
Lainas (NRC), "Amendment 17 to General Electric 
Licensing Topical. Report NEDE-24011-P-A." 

UFSAR, Section 14.6.2.3. 

Deleted. 

10 CFR 50.67. 
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6. 

7. 

8. 
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NED0-21778-A, "Transient Pressure Rises Affected 
Fracture Toughness Requirements for Boiling Water 
Reactors," December 1978. 

ASME, Boiler and Pressure Vessel Code. 

NED0-21231, "Banked Position Wi~hdrawal Sequence," 
January 1977. 

NED0-33091-A, "Improved BPWS Control Rod Insertion 
Process," Revision 2, July 2004. 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.7 Standby Liquid Control (SLC) System 

BASES 

BACKGROUND The SLC System is designed to provide the capability of 
bringing the reactor, at any time in a fuel cycle, from full 
power and minimum control rod inventory (which is at the peak 
of the xenon transient) to a subcritical condition with the 
reactor in the most reactive, xen~n free state without taking 
credit for control rod movement. The SLC System satisfies 
the requirements of 10 CFR 50.62 (Ref. 1) on anticipated 
transient without scram using highly enriched boron. Using 
highly enriched boron in the SLC System increases the rate of 
Boron-10 injection and functions to shutdown ~he reactor core 
faster. This limits the heat generated that is transferred 
to the suppression pool during an ATWS event. Limiting the 
heat transferred to the suppression pool maintains the pool 
below design limits, which ensures adequate net positive 
suction head (NPSH) is available for the emergency core 
cooling system (ECCS) pumps without credit for containment 
accident pressure. 

The SLC System is also used to maintain suppression pool pH 
at or above 7 following a loss of coolant accident (LOCA) 

• 

• involving significant fission product releases. Maintai~~n_g ___ _ 

PBAPS UN IT 3 

suppression pool pH levels at or above 7 following an 
accident ensures that sufficient iodine will be retained in 
the- suppression pool water. 

Reference 1 requires a SLC System with a minimum flow 
capacity and boron content equivalent in control capacity to 
86 gpm of 13 weight percent sodium pentaborate solution. 
Natural sodium pentaborate solution is 19.8% atom Boron-10. 
Therefore, the system parameters of concern, boron 
concentration (C), SLC pump flow rate ~Q), and Boron-10 
enrichment (E), may be expressed as a multiple of ratios. 
The expression is as follows: 

C Q E 

X X 
13% weight 86 gpm 19.8% atom 

If the product of this expression is~ 1, then the SLC 
System satisfies the criteria of Reference 1. As such,-the 
product of this expression at the minimum acceptance 

(continued) 
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criteria for the surveillances of concentration, flow 
rate and boron enrichment is> 1.69, which reflects that 
the SLC System exceeds the criteria of Reference 1. 

The SLC System consists of a boron solution storage tank, 
two positive displacement pumps, two explosive valves that 
are provided in parallel for redundancy, and associated 
piping and valves used to transfer borated water from the 
storage tank to the reactor pressure vessel ( RPV). The 
borated solution is discharged near the bottom of the core 
shroud, where it then mixes with the cooling water rising 
through the core. A smaller tank containing demineralized 
water is provided for testing purposes. 

The SLC System is manually initiated from the main control 
room, as ~irected by the emergency ope~ating procedures, if 
the ope~ator believes the reactor cannot be shut down, or 
kept shut down, with the control rods. The SLC System is 
used in the event that enough control rods cannot be 
inserted to accomplish shutdown and cooldown in the normal 
manner. The SLC System injects borated water into the 
reactor core to add negative reactivity to compensate for 
all of the various reactivity effects that could occur 

• 

• ---------------"IJ--bl-,rl-'---1H· n~gHpHl--aa:--Hn-tt-tio p e-ria--t-4--13 ~ t, 1 i s o l.J"ferti'~v~e~,-----i-.a--t----.:-, s;:----------
n e c es s a r y to inject a quantity of boron, which produces a 
concentration of 660 ppm of natural boron, in the reactor 
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coolant at 68°F. To allow for potential leakage and 
imperfect mixing in the reactor system, an additional amount 
of boron equal to 25% of the amount cited above is added as 
a minimum (Ref. 2). The minimum level of sodium pentaborate 
in solution in the SLC tank Ci .e., SR 3.1.7.1, ~ 52%) and 
the temperature versus concentration limits in Figure 3.1.7-
1 are calculated such that the required concentration is 
achieved, with additional margin associated with using 
highly enriched boron to increase the rate of Boron-10 
injection, accounting for dilution in the RPV with normal 
water level and including the water volume in the residual 
heat removal shutdown cooling piping and in the 
recirculation loop piping. This quantity of borated 
solution is the amount that is above the pump suction 
shutoff level in the boron solution storage tank. No credit 
is taken for the portion of the tank volume that cannot be 
injected. The maximum allowable concentration of sodium 
pentaborate depicted in Figure 3.1.7-1 has been established 
to ensure that the solution saturation temperature does not 
exceed 43°F. Using highly enriched boron (i.e., SR 
3.1.7.10, ~ 92.0%) in the SLC System increases the rate of 

(continued) 
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SLC System 
B 3.1.7 

Boron-10 injection and functions to shutdown the reactor_ 
core faster. This limits the heat generated thQt is 
transferred to the suppression pool during an ATWS event. 
Limiting the heat tran.sferred to the suppression pool 
maintains the pool below disign limits, which ensures 
adequate NPSH is available for the ECCS pumps without credit 
for containment accident pressure. 

The sodium pentaborate solution in the SLC System is also 
used, post-LOCA, to maintain suppression pool pH at or above 
7. The system parameters used in the calculation are the 
minimum allowable volume, Boron-10 enrichment, and 
concentration of sodium pentaborate in solution in the SLC 
tank. These minimum allowable values are required to 
maintain suppression pool pH~ 7.0 post-LOCA. This prevents 
radioactive iodine from re-evolving, which limits the iodine 
release to the plant environs and minimizes the radiological 
consequences to comply with 10 CFR 50.67 limits (Ref. 3). 

The SLC System satisfies Criteria 3 and 4 of the NRC Policy 
Statement. 

The OPERABILITY of the SLC System provides backup capability 
--------------~..-----react1v1ty control 1ndependeht ot normal react1v1ty 

control pro·visions provided by the control rods. The 
OPERABILITY of the SLC System is based on the conditions of 
the borated solution in the storage tank and the availability 
of a flow path to the RPV, including the OPERABILITY of the 
pumps and valves. Two SLC subsystems are required to be 
OPERABLE; each contains an OPERABLE pump, an explosive valve, 
and associated piping, valves, and instruments and controls 
to ensure an OPERABLE flow path. 

APPLICABILITY 

PBAPS UNIT 3 

In MODES 1 and 2, shutdown capability is required. In MODES 
1, 2, and 3, SLC System injection capability is required in 
order to maintain post OBA LOCA suppression pool pH. · In 
MODES 3 and 4, control rods are not able to be withdrawn 
since the reactor mode switch is in shutdown and a control 
rod block is applied. This provides adequate contro1s to 
ensure that the reactor remains subcritical. In MODE 5, . 
only a single contro1 rod can be withdrawn from a core cell 
containing fuel assemblies. Demonstration of adequate SOM 
(LCD 3.1.1, "SHUTDOWN MARGIN (SOM)")- ensures that the 
reactor will not become critical. Therefore, the SLC System. 
is not required to be OPERABLE when only a single control 
rod can be withdrawn. 
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In MODES 1, 2, and 3, the SLC System must be OPERABLE to 
ensure that offsite doses remain within 10 CRF 50.67 (Ref. 3) 
limits following a LOCA involving significant fiss1on product 
releases. The SLC System is designed to maintain suppression 
pool pH at or above 7 following a LOCA involving significant 
fission product releases to ensure that iodine will be 
retained in the suppression pool water. 

A.1 and A.2 

If the boron solution concentration is> 9.82% weight but 
the concentration and temperature of boron in solution and 
pump suction piping temperature are within the limits of 
Figure 3.1.7-1, operation is permitted for a limited period 
since the SLC subsystems are capable of performing the 
intended function. It is not necessary under these 
conditions to declare both SLC subsystems inoperable since 
the SLC subsystems are capable of performing their intended 
function. 

The concentration and temperature of b9ron in solution and 
pump suction piping temperature must be verified to be 
within the limits of Figure 3.1.7-1 within 8 hours and once 

• 

• ---------------n-e-r-1-2---trou-r s--t he-recrfte-r--{---Re-qrrtreu-ActtlJn--:ti;:1.~n~~-------
t empe rat u re versus concentration curve of Figure 3.1.7-1, 
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for concentrations> 9.82% weight, ensures a l0°F margin 
will be maintained above the saturation temperature. This 
verification ensures that boron does not precipitate out of 
solution in the storage tank or in the pump suction piping 
due to low boron solution temperature (below the saturation 
temperature for the given concentration). The Completion 
Time for performing Required Action A.1 is considered 
acceptable given the low probability of a Design Basis 
Accident (OBA) or transient occurring conrnrrent with the 
failure of the control rods to shut down the reactor and 
operating experience which has shown there are relatively 
slow variations in the measured parameters of concentration 
and temperature over these time periods. 

Continued operation is only permitted for 72 hours before 
boron solution concentration must be restored to s 9.82% 
weight. Taking into consideration that the SLC System 
design capability still exists for vessel injection under 
these conditions and the low probability of the temperature 
and concentration limits of Figure 3.1.7-1 not being met, 
the allowed Completion Time of 72 hours is acceptable and 
provides adequate time to restore concentration to within 
limits. 

B 3.1-42 Revision No. 119 
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If one SlC subsystem is inoperable for reasons other than 
Condition A, the inoperable subsystem must be restored to 
OPERABLE status within 7 days. In this condition, the 
remaining OPERABLE subsystem is adequate to perform the 
shutdown function. However, the overall reliability is 
reduced because a single failure in the remaining OPERABLE 
subsystem could result in the loss of SLC System shutdown 
capability. The 7 day Completion Time is based on the 
availability of an OPERABLE subsystem capable of performing 
the intended $LC System function and the low probability of a 
OBA or severe transient occurring concurrent with the failure 
of the Control Rod Drive (CRD) System to shut down the plant. 

Ll 

If both SLC subsystems are inoperable for reasons other than 
Condition A, at least one subsystem must be restored to 
OPERABLE status within 8 hours. The allowed Completion Time 
of B hours is considered acceptable given the low 
probability of a OBA or transient occurring concurrent with 
the failure of the control rods to shut down the reactor. 

D) and D,2 

If any Required Action and associated Completion Time is not 
met ., t h e p l a n t mus t b e b r o u g ht to a MOD E i n w h i ch t h e LC 0 
does not apply. To achieve this status, the plant must be 
brought to MODE 3 within 12 hours and MODE 4 within 36 hours .. 
The allowed Completion Times are reasonable, based on 
operating experience, to reach the required MODES from full 
power conditions in an orderly manner and without challenging 
plant systems. 

(continued) 
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SR 3.1,7,1, SR 3,1.7,2. and SR 3.1.7.3 

SLC System 
B 3.1.7 

SR 3.1.7.1 through SR 3.1.7.3 verify certain characteristics 
of the SLC System (e.g., the level and temperature of the 
b o r a t ed s o l u t i on i n t h e s t o r a g e t a n k ) , t h e re by en s .u r i n g S LC 
System OPERABILITY without disturbing normal plant 
operation. These Surveillances ensure that the proper 
borated solution level and temperature, including the 
temperature of the pump suction piping, are maintained. 
Maintaining a minimum specified borated solution temperature 
is important in ensuring that the boron remains in solution 
and does not precipitate out in the storage tank or in the 
pump suction piping. The temperature limit specified in SR 
3.1.7.2 and SR 3.1.7.3 and the maximum sodium pentaborate 
concentration specified in Figure 3.1.7-1 ensures that a 
l0°F margin will be maintained above the saturation 
temperature. Control room alarms for low SLC storage tank 
temperature and low SLC System piping temperature are 
available and are set at 55°F. As such, SR 3.1.~.2 and SR 
3.1.7.3 may be satisfied by verifying the absence of low 
temperature alarms for the SLC storage tank and SLC System 
piping. The Surveillance Freq~ency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,1.7.4 and SR 3.1.7.6 

SR 3.1.7.4 verifies the continuity of the explosive charges 
in the injection valves to ensure that proper operation will 
occur if required. Other administrative controls, such as 
those that limit the shelf life of the explosive charges, 
must be followed. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 
SR 3.1.7.6 verifies that each valve in the system is in its 
correct position, but does not apply to the squib Ci .e., 
explosive) valves. Verifying the correct alignment for 
manual and power operated valves in the SLC System flow path 
provides assurance that the proper flow paths will exist for 
system operation. A valve is also allowed to be in the 
nonaccident position provided it can be aligned to the 
accident position from the control room, or locally by a 
dedicated operator at the valve control. This is acceptable 
since the SLC System is a manually initiated system. This 
Surveillance also does not apply to valves· tha~ are locked, 
sealed, or otherwise secured in position since they are 
verified to be in the correct position prior to locking, 
sealing, or securing. This verification of valve alignment 
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does not require any testing or valve manipulation; rather, 
it involves verification that those valves capable of being 
mispositioned are in the correct position. This SR does not 
apply to valves that cannot be inadvertently misaligned, 
such as check valves. The Survei 11 ance Fr·equency is 
controlled under the Surveillance Frequency Control Program. 

SR 3,1.7.5 

This Surveillance requires an examination of the sodium 
pentaborate solution by using chemical analysis to ensure 
that the proper concentration of boron exists in the storage 
tank. Having the proper concentration of boron in the 
storage tank ensures the SLC subsystems will perform their 
intended function of injecting no less than the minimum 
quantity of Boron-10 and amount of sodium pentaborate 
required b~ ATWS analyses. The SLC subsystems function to 
quickly shutdown the reactor in the event of an ATWS. This 
limits the heat generated that is transferred to the 

~ suppression pool during an ATWS event. Limiting the heat 
~ transferred to the suppression pool maintains the pool below 

---------------t11de-s4-g-T1--+-i-rn+t~hi-cti er1sur·e·s adequate NPS1=1 1 s ava1 I ab I e or 
the ECCS pumps without credit for containment accident 
pressure. The SLC subsystems also function to maintain 
suppression pool pH~ 7.0 under post-LOCA conditions. 

PBAPS UNIT 3 

SR 3.1.7.5 must be performed anytime boron or water is added 
to the storage tank solution to determine that the boron 
solution concentration is~ 8.32% weight and~ 9.82% weight. 
SR 3.1.7.5 must also be performed anytime the temperature is 
restored to within limits to ensure that no significant 
boron precipitation occurred. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3,1,7.7 Deleted 

SR 3.L7.8 

Demonstrating that each SLC System pump develops a flow rate 
~ 49.1 gpm at a discharge pressure~ 1275 psig ensures that 
pump performance has not degraded below design values during 
the fuel cycle. This minimum pump flow rate requirement 
ensures that, when. combined with the sodium pentaborate 

(continued) 
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SR 3.1.7.8 (continued) 

SLC System 
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solution conc~ntration requirements, the rate of negative 
reactivity insertion from the SLC System will adequately 
compensate ·for the positive reactivity effects encountered 
during power reduction, cooldown of the moderator, and xenon 
decay. The rate of negative reactivity insertion is 
increased by using highly enriched boron in the SLC System 
solution that increases the rate of Boron-10 injection and 
functions to shutdown the reactor core faster. This limits 
the heat generated that is transferred to the suppression 
pool during an ATWS event. Limiting the heat transferred to 
the suppression pool maintains the pool below design limits, 
which ensures adequate NPSH is available for the ECCS pumps 
without credit for containment accident pressure. This test 
confirms one point on the pump design curve and is 
indic,;1tive of overall performance. Such inservice 
inspections confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating 
abnormal performance. The Frequency of this Surveillance is 
in accordance with the INSERVICE TESTING PROGRAM. 

SR 3.1.7.9 

This Surveillance ensures that there is a functioning flow 
path from the boron solution storage tank to the RPV, 
including the firing of an explosive valve. The replacement 
charge for the explosive valve shall be from the same 
manufactured batch as the one fired or from another batch 
that has been certified by having one of that batch 
successfully fired. The Surveillance may be performed in 
separate steps to prevent injecting boron into the RPV. An 
acceptable method for verifying flow from the pump to the 
RPV is to pump demineralized water from a test tank through 
one SLC subsystem and into the RPV. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 
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SR 3.1.7.10 

SLC System 
B 3.1.7 

Enriched sodium pentaborate solution is made by mixing 
granular, enriched sodium pentaborate with water. Isotopic 
tests on the granular sodium pentaborate to verify the 
actual B-10 enrichment must be performed prior to addition 
to the SLC tank in order to ensure that the proper B-10 atom 
percentage is being used. The tests may use vendor 
certification documents. 

1. 

2. 

3. 

10 CFR 50.62. 

UFSAR, Section 3.8.4. 

10 CFR 50.67. 
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 Scram Discharge Volume (SDV) Vent and Drain Valves 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

. PBAPS UNIT 3 

The SDV vent and drain valves are normally open and 
discharge any accumulated water in the SDV to ensure that 
sufficient volume is available at all times to allow a 
complete scram. During a scram, the SDV vent and drain 
valves close to contain reactor water. As discussed in 
Reference 1, the SDV vent and drain valves need not be 
considered primary containment isolation valves (PCIVs) for 
the Scram Discharge System.· (However, at PBAPS, these 
valves are considered PCIVs.) The SDV is a volume of header 
piping that connects to each hydraulic control unit (HCU) 
and drains into an instrument volume. There are two SDVs 
{headers) and a common instrument volume that receives all 
of the control rod drive (CRD) discharges. The instrument 
volume is connected to a common drain line with two valves 
in series. Each header is connected to a common vent line 
with two valves in series for a total of four vent valves. 
The header piping is sized to receive and contain all the 
water discharged by the CRDs during a scram. The design and 
functions of the SDV are described in Reference 2. 

The Design Basis Accident and transient analyses assume all 
of the control rods are capable of scramming. The 
acceptance criteria for the SDV vent and drain valves are 
that they operate automatically to close during scram to 
limit the amount of reactor coolant discharged so that 
adequate core cooling is maintained and offsite doses remain 
within the limits of 10 CFR 50.67 (Ref. 3). 

Isolation of the SDV can also be accomplished by manual 
closure of the SDV valves. Additionally, the discharge of 
reactor coolant to the SDV can be terminated by scram reset 
or closure of the HCU manual isolation valves. For a 
bounding leakage case, the offsite doses are well within the 
li~its of 10 CFR 50.67 (Ref. 3), and adequate core cooling 
is maintained (Ref. 1). The SDV vent and drain valves aliow 
continuous drainage of the SDV during normal plant operation 
to ensure that the SDV has sufficient capacity to contain 
the reactor coolant discharge during a full core scram. To 
automatically ensure this capacity, a reactor scram 
{LCO 3.3.1.1, "Reactor Protection System (RPS) 
Instrumentation") is initiated if the SDV water level in the 

(continued) 
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SDV Vent and Drain Valves 
B 3.1.8 

instrument volume exceeds a specified setpoint. The 
setpoint is chosen so that all control rods are inserted 
before the SDV has insufficient volume to accept a full 
scram. 

SDV vent and drain valves satisfy Criterion 3 of the NRC 
Policy Statement. 

The OPERABILITY of all SDV vent and drain valves ensures 
that the SDV vent and drain valves will close during a scram 
to contain reactor water discharged to the SDV piping. 
Since the vent and drain lines are provided with two valves 
in series, the single failure of one valve in the open 
position will not impair the isolation function of the 
system. Additionally, the valves are required to be opened 
following scram reset to ensure thai a path is available for 
the SDV piping to drain freely at other times. 

In MODES 1 and 2, scram may be required; therefore, the SDV 
vent and drain valves must be OPERABLE. In MODES 3 and 4, 
control rods are not able to be withdrawn since the reactor 
mode switch is in shutdown and a control rod block is 
applied. This provides adequate controls to ensure that 

• 

• only a single control rod can be withdrawn. Als_o.__.,._d.u.r.ing_ 
MODE 5, only a single control rod can be withdrawn from a 
core cell containing fuel assemblies. Therefore, the SDV 
vent and drain valves are not required to be OPERABLE in 
these MODES since the reactor is subcritical and only one 
rod may be withdrawn and subject to scram. 

The ACTIONS Table is modified by Notes indicating that a 
separate Condition entry is allowed for each SDV vent and 
drain line. This is acceptable, since the Required Actions 
for each Condition provide appropriate compensatory actions 
for each inoperable SDV line. Complying with the Required 
Actions may allow for continued operation, and subsequent 
inoperable SDV lines are governed by subsequent Condition 
entry and application of associated Required Actions. 

When a line is isolated, the potential for an inadvertent 
scram due to high SDV level is increased. During these 
periods, the line may be unisolated under administrative 
control. This allows any accumulated water in the line to 
be drained, to preclude a reactor scram on SDV high level. 
This is acceptable since the administrative controls ensure 
the valve can be closed quickly, by a dedicated operator, if 
a scram occurs with the valve open. 

B 3.1-49 Revision No. 58 
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When one SDV vent or drain valve is inoperable in one or 
more lines, the associated line must be isolated to contain 
the reactor coolant during a scram. The 7 day Completion 
Time is reasonable, given the level of redundancy in the 
lines and the low probability of a scram occurring during 
the time the valves are inoperab~e and the line is not 
isolated. The SDV is still isolable since the redundant 
valve in the affected line is OPERABLE. During these 
p'e r i o d s , the s i n g l e fa i l u re c rite r i on may not be p r.e s e r v e d , 
and a higher risk exists to allow reactor water out of the 
primary system during a scram. 

Ll 

If both valves in a line are inoperable, the line must be 
isolated to contain the reactor coolant during a scram . 

The 8 hour Completion Time to isolate the line is based on 
the low probability of a scram occurring while the line is 
not isolated and unlikelihood of significant CRD seal 
leakage. 

Ll 

If any Required Action and associated Completion Time is not 
met, the plant must be brought to a MODE in which the LCD 
does not apply. To achieve this status, the plant must be 
brought to at least MODE 3 within 12 hours. The allowed 
Completion Time of 12 hours is reasonable, based on 
operating experience, to reach MODE 3 from full power 
conditions in.an orderly manner and without challenging 
plant systems. 

(continued) 
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SR 3,1.8,1 

SDV Vent and Drain Valves 
B 3.1.8 

During normal operation, the SDV vent and ~~ain valves 
should be in the open position (except when performing 
SR 3.1.8.2 or SR 3.3.1:1.9 for Function 13, Manual Scram, of 
Table 3.3.1.1-1) to allow for drainage of the SDV piping. 
Verifying that each valve is in the open position ensures 
that the SDV vent and drain valves will perform their 
intended functions during normal operation. This SR does 
not require any testing or valve manipulatton; rather, it 
involves verification that the valves are in the correct 
position. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3,1.8.2 

Duhng a scram, the SDV vent and drain valves should close 
to contain the reactor water discharged to the SDV piping. 
Cycling each valve through its complete range of motion 
(closed and open) ensures that the valve will function 

• 

properly during a scram. The Surveillance Frequency is I 
controlled under the Surveillance Frequency Control Program. • 

SR 3.1.8.3 

SR 3.1.8.3 is an integrated test of the SDV vent and drain 
valves to verify total system performance. After receipt of 
a simulated or actual scram signal, the closure of the SDV 
vent and drain valves is verified. The closure time of 
15 seconds after receipt of a scram signal is based on the 
bounding leakage case evaluated in the accident analysis 
(Ref. 2). The LOGIC SYSTEM FUNCTIONAL TEST in LCO 3.3.1~1 
and the scram time testing of control rods in LCO 3 .1 .. 3 
overlap this Surveillance to provide complete testing of the 
assumed safety function. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

(continued) 
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1. 

2. 

3. 
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NUREG-0803, "Generic Safety Evaluation Report 
Regarding Integrity of BWR Scram System Piping," 
August 1981. 
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APLHGR 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFE1Y ANALYSES 

PBAPS UN IT 3 

Th~ APLHGR is a measure of the average LHGR of all the fuel 
rods in a fuel assembly at any axial location. Limits on 
the APLHGR are specified to ensure that the peak cladding 
temperature (PCT) during the postulated design basis loss of 
coolant accident (LOCA) does not exceed the limits specified 
in 10 CFR 50.46. 

The analytical methods and assumptions used in evaluating 
Design Basis Accidents (DBAs) that determine the APLHGR 
limits are presented in References 1, 2, 3, 4, S, and 7. 

(continued) 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(co.ntinued) 

APLHGR 
B 3.2.1 

LOCA analyses are performed to ensure that the APLHGR limits 
are adequate to meet the PCT and maximum oxidation limits of 
10 CFR 50.46. The analysis is performed using calculational 
models that are consistent with the requirements of 
10 CFR 50, Appendix K. A complete discussion of the 
analysis code is provided in Reference 11. The PCT following 
a postulated LOCA is a function of the average heat 
generation rate of all the rods of a fuel assembly at any 
axial location and is not strongly influenced by the rod to 
rod power distribution within an assembly. A conservative 
multiplier is- applied to the LHGR assumed in the LOCA 
analysis to account for the uncertainty associated with the 
measurement of the APLHGR, 

For single recirculation loop operation, a conservative 
multiplier is applied to the APLHGR as specified in the COLR 
(Ref. 12). This is due to the conservative analysis 
assumption of an earlier departure from nucle2te boi !i11g with 

• 

one recirculation loop available, resulting in a more s<c>vere .-
cladding heatup during a LOCA. 

----------------1-'--A-\oi e--F---B e-J3 efl El em---a-n d fl ow EleJ:! e,n El em-A P--1::H CR ad j-u-s-t,11e n t facto 
may also be provided per Reference 1 to ensure that fuel 
design limits are not exceeded due to the occurrence of a 
postulated transient event during op-era ti on at off - "'d ted 
·(less than 100%) reactor power or core flow cuna-itio1:s. 
These adjustment factors are applied, if required, pe~ the 
COLR and decrease the allowable APLHGR value. 

LCO 

PBAPS UN IT 3 

The APLHGR satisfies Crit€rion 2 of the NRC Policy 
Statement. 

The APLHGR limits specified in the COLR are the result of 
the fuel design and OBA analyses. The limits are developed 
as a function of exposure and are applied ier the COLR . 

B 3.2-2 Revision No. 50 
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BASES 

LCD 
(continued) 

APPLICABILITY 

ACTIONS 

PBAPS UNIT 3 

APLHGR 
B 3.2.1 

With only one recirculation loop in operation, in 
conformance with the requirements of LCO 3.4.1, 
"Recirculation Loops Operating," the limit is determined by 
multiplying the exposure dependent APlHGR limit by a 
conservative factor. 

The APLHGR limits are primarily derived from LOCA analyses 
that are assumed to occur at high power levels. Design 
calculations (Ref. 6) and operating experience have shown 
that as power is reduced, the margin to the required APLHGR 
limits increases. This trend continues down to the power 
range of 5% to 15% RTP when entry into MODE 2 occurs. When 
in MODE 2, the wide range neutron monitor period-short scram 
function provides prompt scram initiation during any 
significant transient, thereby effectively removing any 
APLHGR limit compliance concern in MODE 2. Therefo're, at 
THERMAL POWER levels < 22. 6% RTP, the reactor is operating 
with substantial margin to the APLHGR limits; thus, this LCD 
is not required. 

A....l 

If any APLHGR exceeds the required limits, an assumption 
regarding an initial condition of the OBA analyses may not 
be met. Therefore, prompt action should be taken to restore 
the APLHGR(s) to within the required limits such that the 
plant operates within analyzed conditions and within design 
limits of the fuel rods.· The 2 hour Completion Time is 
sufficient to restore the APLHGR(s) to within its limits and 
is acceptable based on the low probability of a OBA 
occurring simultaneously with the APLHGR out of 
specification. 

Ll 

If the APLHGR cannot be restored to within its required 
limits within the associated Completion Time, the plant must 
be brought to a MODE or other specified condition in which 
the LCD does not apply. To achieve this status, THERMAL 
POWER must be reduced to< 22.6% RTP within 4 hours. The 

(continued) 
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BASES 

ACTIONS 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

.lL...l (continued) 

APLHGR 
B 3.2.1 

allowed Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to< 22.6% RTP in an 
orderly manner and without challenging plant systems. 

SR 3.2.1.1 

APLHGRs are required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and then 
periodically thereafter. They are compared to the specified 
limits in the COLR to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 12 hour 
a 11 owance after THERMAL POWER .:: 22. 6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at low power levels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. NED0-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

2. UFSAR, Chapter 3. 

3. UFSAR, Chapter 6. 

4. UFSAR, Chapter 14. 

5. NED0-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single Loop Operation," May 1980. 

6. NEDC-32162P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analyses for Peach Bottom 
Atomic Power ·station Units 2 and 3,'' Revision 2, 
March 1995. 

7. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station, Units 2 and 3, Constant 
Pressure Power Uprate," Revision O. 

8. Deleted 

9. NED0-30130-A, "Steady State Nuclear Methods," 
April 1985. 

• 
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10. Deleted 

APLHGR 
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11. NEDC-32163P, "Peac.h Bottom Atomic Power Station Units 
2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant Accident 
Analysis," January 1993. 

12. Peach Bottom Unit 3 Core Operating Limits Report (COLR). 

13. NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision O. 
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MCPR 
B 3.2.2 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 MINIMUM CRITICAL POWER RATIO (MCPR) 

BASES 

BACKGROUND MCPR is a ratio of the fuel assembly power that would result 
in the onset of boiling transition to the actual_ fuel 
assemoly power. The operating limit MCPR is estab;ished to 
ensure that no fuel damage results during abnormal 
operational transients, a1d that 99.9t ~f the fue 1 rods are 
not susceptible to boiling transition if the limit 1s not 
violated. Although fuel damage does not necessarily occur if 
a fuel rod actually experienced boiling transition (Ref. 1), 
the critical power at which boiling transition is calculated 
to occur has been adopted as a fuel design criterion. 

The onset of transit1on boiiing is a phenomenon that is 
readily detected during the testing of various fuel bundle 
designs. Based on these experimental data, co:--relat1ons 
have been developed to predict critical bunale power (i.e., 
the bundle power level at the onset cf transition boiling) 
for a given set of plant p_arameters (e.g., reac".:or vessel 
pressure, flow, and subcoo1ing). Because piant operating 
conditions and bundle power levels a~e monitored and 

• 

________________ d"--'e"'"t"-"ee--1-r__..m..._i~n ed~-¥-e--+:Y---€a s 11 y, me-n ito ring th e-i-1£ PeJ:lR--+-i s~a~------
con v en i ent way of ensuring that fuel failures due to 
inadequate cooling do not occur. 

APPLICABLE The analytical methcds and assumptions 1..sed in eval uati"lg 
SAi="ETY ANALYS~S the abn.ormal operat1onal transients !o establish tre 

operating limit MCPR are presented in References 2, 3, 4, 5, 
6, 7, 8, ar.d 9. To ensure that the MCPR Safety Lirr.it (SL) is 
not exceeded dur~ng any t~ansient event that occurs wich 
moderate frequency, l1miting tra"lsients have been analyzed to 
·ctetermine the largest reduction 1n critical ~ower rati-0 

;lBAPS UNIT 3 

(CPR). The types of transients evaluated are loss of flow, 
increase in pressure and power, positive reactivity 
insertion, and coolant temperature decrease. The limiting 
t.ransient yields the largest char.ge i.n CPR (LlCPR). When the 
largest .:lCPR (co~rected for analytica: uncerta~nties) is 
cornoined with the MCPR99_91, tl':e requirea operating limit MCPR 
is obtair.ed. 

a 3.2-6 Revision No. 149 • 



BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

MCPR 
B 3.2.2 

MCPR99 . 9s is determined to ensure more than 99. 9% of the 
fuel rods in the core are not susceptible to boiling 
transition using a statistical model that combines all the 
uncertainties in operating parameters and the procedures used 
to calculate critical power. The probability of the 
occurrence of boi1ing transition is determined using the 
approved Critical Power correlations. Details of the MCPR99.ss 
calculation are given in Reference 2. Reference 2 also 
includes a tabulation of the uncertainties and the nominal 
values of the parameters used in the MCPRss 9i statistical 
analysis. 

The MCPR operating lirr.its are. derived from the MCPR99 ss value 
and the transient analysis, and are dependent on the 
operating core flow and power state {MCPRf and MCPRµ, 
respectively) to ens~re adherence to fuel design limits 
during the worst transient that occurs with moderate 
frequency (Refs. 6, 7, 8, and 9). Flow dependent MCPR limits 
are determined by steady state thermal hydraulic methods witti 
key physics response inputs benchmarked using the three 
dimensional _BW~ s~mt..1ator code (Ref. 10) to analyze slow flow 
runout transien~s. The flow dependent operating limit, 
MCPRf, is evaluated based on a single recirculation pump flow 
runout event (Ref. 9). 

Power dependent MCPR limi~s (MCPR 0 ) are determined by 
approved transient analysis models (Reference 2). □~e to the 

-------------------s,see111:1sMf--tt1-1-vv-tl t:tyv------i:o:rff'--tttrhe--e mlf51e esponse to n, a core fl ow 
levels at power 7 evels below those at which ihe turbine strip 
valve clcsure and turbine control valve fast closure scrams 
are bypassed, high and 1ow flow ~CPR 0 operating limits are 
provided for operating between 22.6% RT~ and {he previously 
mentioned byp3ss power level. 

:..co 

APPLICABILITY 

PBAPS UNIT 3 

The MCPR satisfies Criterion 2 of the NRC Pclicy State~ent. 

The MCPR operating li~its s~ecif1 ed i~ the CO~R (MCPRn.n 
value, MCPR1 values, and MCPRo values) are the resJlt of the 
Design Basis Accident (JBA) and transient analysis. The 
operatirg limit MCPR 1s determined by tbe larger cf tne MCPRf 
and MCPRP limits, w~ich are based on the MCPR99 gi limit 
specified in the COLR. 

The MCFR operating 11mits are primarily derivea from 
transient a~alyses that are assumed to occur at hig1 power 
levels. Be1ow 22.6% RTP, the reactor is ooerating at a 
minimum recirculation punp speej and the moderator void 
ratio is small. SurveHlar.ce of thermal ,1117',itS bel:iw 
22.6% RTP is unrecess3ry due to the large inherent margin 
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APPLICABILITY 
(continued) 

ACT! ONS 

SURVEILLANCE 
REQUIREMENTS 
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MCPR 
B 3.2.2 

that ensures that the MCPR SL is not exceeded even if a 
limiting transient occurs. Statistical analyses indicate 
that the nominal value of the initial MCPR expected at 
22.6% RTP is> 3.5. Studies of the variation of limiting 
transient behavior have been performed over the range of 
power and flow conditions. These studies encompass the 
range of key actual plant parameter values important to 
typically limiting transients. The results of these 
studies demonstrate that a margin is expected between 
performance and the MCDR requirements, and that margins 
increase as power is reduced to 22.6% RTP. This trend 1s 
expected to continue to the 5% to 15% power range when entry 
into MODE 2 occurs. When in MODE 2, the wide range neutron 
monitor period-short function provides rapid scram 
initiation for any significant power increase transient, 
which effectively eliminates any MCPR compliance concern. 
Therefore, at THERMAL POWER levels< 22.6% RTP, the reactor 
is operating with substantial margin to the MCPR limits and 
this LCD is not required. 

Ll 

If any MCPR is outside the required limits, an assumption 
regarding an initial condition of the design basis transiert 
analyses may not be met. Therefore, prompt action should be 
taken to restore the MCPR(s) to within the re ir 1 i 
sue a t e pant rema ns operating within analyzed 
conditions. The 2 hour Completion Time is normally 
suff~cient to restore the MCPR(s) to within its limits ana 
is acceptable based on the low probabil1ty of a trans1ent or 
OBA occurr1rg simul:aneously with the MCPR out of 
specification. 

Ll 

If the MCPR cannot be restored to within its required limits 
w1th1n the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCO does not apply. To achieve this status, THERMAL POWER 
must be reduced to< 22.6% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER to< 22.6% RTP in an 
orderly manner and without cha1leng1ng plant systems. 

SR 3,2,2.1 

The MCPR is required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and periodically 
thereafter, It is compared to the specified limits 

8 3 •. 2-8 Revision No. 141 

• 

• 

• 



BASES 

SURVEILLANCE 
REQUIREMENTS 

SR 3,2,2,1 (continued) 

MCPR 
B 3.2.2 

in the COLR (Ref. 12) to ensure that the reactor is operating 
within the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER~ 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at low power levels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.2.2,2 

Because the transient analysis takes credit for conservatism 
in the scram speed performance, it must be demonstrated that 
the specific scram speed distribution is consistent with 
that used in the transient analysis. SR 3.2.2.2 determines 
the value oft, which is a measure of the actual scram speed 
distribution compared with the assumed distribution. The 
MCPR operating limit is then determined based on an 
interpolation between the applicable limits for Option A 
(scram times of LCO 3.1.4,"Control Rod Scram TimesR) and 
Option B (realistic scram times) analyses. The parameter t 
must be determined once within 72 hours after each set of 
scram time tests required by SR 3.1.4.1, SR 3.1.4.2, and 
SR 3.1.4.4 because the effective scram speed distribution 

--------------ma-y---c-h-angrltlT t 119 the cyc1 e or after maintenance that could 
affect scram times. The 72 hour Completion Time is 
acceptable due to the relatively minor changes int expected 
during the fuel cycle. 
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REFERENCES 
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MCPR 
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NEDC-32162P, "Maximum Extended Load Line Limit and 
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LHGR 
B 3.2.3 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR) 

BASES 

BACKGROUND 

APPLICABLE 
SAFETY ANALYSES 

The LHGR is a measure of the heat generation rate of a fuel 
rod in a fuel assembly at any axial location. Limits on 
LHGR are specified to ensure that fuel design limits are not 
exceeded anywhere in the core during normal operation, 
including abnormal operational transients. Exceeding the 
LHGR limit could potentially result in fuel damage and 
subsequent release of radioactive materials. Fuel design 
limits are specified to ensure that fuel system damage, fuel 
rod failure, or inability to cool the fuel does not occur 
d u r i n g t he a n t i c i pa t e d ope r a t i n g con d it i on s i dent if i e d i n 
Reference 1. 

The analytical methods and assumptions used in evaluating 
the fuel system design are presented in References 1, 2, 3, 
4, 5, 6, 7, 8, 9, and 12. The fuel assembly is designed to 
ensure (in conjunction with the core nuclear and thermal 
hydraulic design, plant equipment, instrumentation, and 
protection system) that fuel damage will not result in the 

I. 
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0 
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o f 10 CFR, Parts 20, 50, and 100, as applicable. The 
mechanisms that could cause fuel damage during operational 
transients and that are considered in fuel evaluations are: 

a. Rupture of the fuel rod cladding caused by strain from 
the relative expansion of the U0 2 pellet; and 

b. Severe overheating of the fuel rod cladding caused by 
inadequate cooling. 

A value of 1% plastic strain of the fuel cladding has been 
defined as the limit below which fuel damage caused by 
overstraining of the fuel cladding is not expected to occur 
(Ref. 10). 

Fuel design evaluations have been performed and demonstrate 
that the 1% fuel cladding plastic strain design limit is not 
exceeded during continuous operation with LHGRs up to the 
operating limit specified in the COLR. The analysis also 
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BASES 

APPLICABLE 
SAFETY ANALYSES 

(continued) 

LCO 

LHGR 
B 3.2.3 

includes allowances for short term tra~sient operation above 
the operating limit to account for abnormal operational 
transients, plus an allowance for densification power 
spiking. 

Power-dependent and flow-dependent LHGR adjustment factors 
may also be provided per Reference I to ensure that fuel 
design limits are not exceeded due to the occurrence of a 
postulated transient event during operation at off-rated 
(less than 100%) reactor power or core flow conditions. 
These adjustment factors are applied, if required, per the 
COLR and decrease the allowable LHGR value. 

Additionally, for single recirculation loop operation, an 
LHGR multiplier may be provided per Reference I. This 
multiplier is applied per the COLR and decreases the 
allowable LHGR value. This additional margin may be 
necessary during SLO to account for the conservative analysis 
assumption of an earlier departure from nucleate boiling with 
only one recirculation loop available. 

The LHGR satisfies Criterion 2 of the NRC Policy Statement. 

The LHGR is a basic assumption in the fuel desi-gn analysjs. 
---------------t11e---ftie-l--h-a-s-been desi--gn~ to operate at rated core power 

with sufficient design margin to the. LHGR calculated to 
cause a 1% fuel cladding plastic strain. The operating 
limit to accomplish this objective is specified in the COLR. 

APPLICABILITY 

ACTIONS 

0 
PBAPS UNIT 3 

The LHGR limits are derived from fuel design analysis that 
is limiting at high power level conditions. At core thermal 
power levels< 22.6% RTP, the reactor is operating with a 
substantial margin to the LHGR limits and, therefore, the 
Specification is only required when the reactor is operating 
at~ 22.6% RTP. 

Ll 

If any LHGR exceeds its required limit, an assumption 
regarding an initial condition of the fuel design analysis 
is not met. Therefore, prompt action should be taken to 
restore the LHGR(s) to within its required limits such that 
the plant is operating within analyzed conditions. The 

Ccontinuedl 
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ACTIONS 
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AJ. (continued) 

LHGR 
B 3.2.3 

2 hour Completion Time is normally sufficient to restore the 
LHGR(s) to within its limits and is acceptable based on the_ 
low probability of a transient or Design Basis Accident 
occurring simultaneously with the LHGR out of specification . 

.!L..l 

If the LHGR cannot be restored to within its required limits 
within the associated Completion Time, the plant must be 
brought to a MODE or other specified condition in which the 
LCD does not apply. To achieve this status, THERMAL POWER 
is reduced to< 22.6% RTP within 4 hours. The allowed 
Completion Time is reasonable, based on operating 
experience, to reduce THERMAL POWER TO< 22.6% RTP in an 
orderly manner and without challenging plant systems. 

(continued) 
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BASES (continued) 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

SR 3.2.3.1 

The LHGR is required to be initially calculated within 
12 hours after THERMAL POWER is~ 22.6% RTP and periodically 
thereafter. It is compared to the specified limits in the 
COLR (Ref. 11) to ensure that the reactor is operating within 
the assumptions of the safety analysis. The 12 hour 
allowance after THERMAL POWER -1:: 22.6% RTP is achieved is 
acceptable given the large inherent margin to operating 
limits at lower power levels. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

5. 

6. 

NED0-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved revision. 

UFSAR, Chapter 3. 
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NED0-24229-1, "Peach Bottom Atomic Power Station Units 
2 and 3, Single-Loop Operation," May 1980. 

NEDC-32162P, "Maximum Extended Load Line Limit an 
-----------------F-~:f-S-1-mp-rovement m na yses or Peach Bottom 
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Atomic Power Station Units 2 and 3," Revision 2, 
March 1995. 

7. NEDC-33566P, "Safety Analysis Report for Exelon Peach 
Bottom Atomic Power Station Units 2 and 3, Constant 
Pressure Power Uprate," Revision 0. 
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Analysis," January 1993. 
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& 3 GNF2 ECCS-LOCA Evaluation," GE Hitachi Nuclear 
Energy, 0000-0100-8531-Rl, March 2011. 
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Revision 2, July 1981. 
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LHGR 
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NEDC-33873P, "Safety Analysis Report for Peach Bottom 
Atomic Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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RPS Instrumentation 
B 3.3.1.1 

B 3.3 INSTRUMENTATION 

B 3.3.1.1 Re~ctor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a reactor scram when one or more monitored 
parameters exceed their specified limits, to preserve the 
inJegrity of the fuel cladding and the Reactor Coolant 
System (RCS) and minimize the energy that must be absorbed 
following a loss of coolant accident (LOCA). This can be 
accomplished either automatically or manually. 

The protection and monitoring functions of the RPS have been 
designed to ensure safe operation of the reactor. This is 
achieved by specifying limiting safety system settings 
(LSSS) in terms of parameters directly monitored by the RPS, 
as well as LCOs on other reactor system parameters and 
equipment performance. The LSSS are defined in this 
Specification as the Allowable Values, which, in conjunction 
with the LCOs, establish the threshold for protective system 
action to prevent exceeding acceptable limits, including 
Safety Limits (SL~) during Design Basis Accidents (DBAs). 

• 
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i ncl udes sensors, relays, bypass circuits, and switches that 
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are necessary to cause initiation of a reactor scram. 
Functional diversity is provided by monitoring a wide rang~ 
of dependent and independent parameters. The input 
parameters to the scram logic are from instrumentation th~t 
mo n i t o r s re a ct o r v e s s e l w a.t e r l eve l , r e a ct o r v e s s e l 
pressure, neutron flux, main steam line isolation valve 
position, turbine control valve (TCV) fast closure trip oil 
pressure, turbine stop valve (TSV) position, drywell 
pressure, scram discharge volume (SDV) water level, 
condenser vacuum, as well as reactor mode switch in shutdown 
position, manual scram signals, and RPS test switches. 
There are at least four redundant sensor input signals from 
each of these parameters (with the exception of the manual 
scram signal and the reactor mode switch in shutdown scram 
signal). Most channels include electronic equipment (e.g., 
trip units) that compares measured input signals with 
pre-established setpoints. When the setpoint is exceeded, 
the channel output relay actuates, which then outputs an RPS 
trip signal to the trip logic. 

B 3.3-1 Revision No. 119 



0 

BASES 

BACKGROUND 
(continued) 

RPS Instrumentation 
B 3.3.1.1 

The RPS is comprised of two independent trip systems 
(A and B) with three logic channels in e~ch trip system 
(logic channels Al, A2., and A3; Bl, B2, and B3) as shown in 
the Reference 1 figures. Logic channels Al, A2, Bl, and B2 
contain automatic logic for which the above monitored 
parameters each have at least one input to each of these 
logic channels. The outputs of the logic channels in a trip 
system are combined in a one-out-of-two logic so that either 
channel can trip the associated trip system. The tripping 
of both trip systems will produce a reactor scram. This 
logic arrangement is referred to as a one-out-of-two taken 
twice logic. In addition to the automatic logic channels, 
logic channels A3 and B3 (one logic channel per trip system) 
are manual scram channels. Both must be depressed in order 
to initiate the manual trip function. Each trip system can 
be reset by use of a reset switch. If a full scram occurs 
(both trip systems trip), a relay prevents reset of the trip 
systems for 10 seconds after the full scram signal is 
received. This 10 second delay on reset ensures that the 
scram function will be completed. 

• 

Two scram pilot valves are located in the hydraulic control • 
unit for each control rod drive (CRD). Each scram pilot 
valve is solenoid operated, with the solenoids normally 

--------------cne-~ed-.--lhe-se-ram-pH ot-va-lves-c:ont--ro-l-the-a-i-r-supply-to---
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the scram inlet and outlet valves for the associated CRD. 
When either scram pilot valve solenoid is energized, air 
pressure holds the scram valves closed and, therefore, both 
scram pilot valve solenoids DHJst be de-energized to cause a 
control rod to scram. The scram valves control the supply 
and discharge paths for the CRD water during a scram. One 
of the scram pilot valve solenoids for each CRD is 
controlled by trip system A, and the other solenoid is 
controlled by trip system B. Any trip of trip system A in 
conjunction with any trip in trip system B results in 
de-energizing both solenoids, air bleeding off, scram valves 
opening, and control rod scram. 

The backup scram valves, which energize on a scram signal to 
depressuri.ze the scram air header, are al so contra 11 ed by 
the RPS. Additionally, the RPS controls the SDV vent and 
drain valves such that when logic channels Al and Bl are 
deenergized or when logic channel A3 is deenergized the 

{continued) 
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inboard SDV vent and drain valves close to isolate the SDV, 
and when logic channels A2 and B2 are deenergized or when 
logic channel B3 is deenergized the outboard SOY vent and 
drain valves close to isolate the SDV. 

The actions of the RPS are assU11ed in the safety analyses of 
References 2 and 3. The RPS is required to initiate a 
reactor scram when mnitored parameter values exceed the 
Allowable Values, specified by the setpoint methodology and 
listed in Table 3.3.1.1-1,. to 11ai.ntatn OPERABILITY and to 
preserve the integrity of the fuel cladding, the reactor 
coolant pressure boundary (RCPB), and the containment, by 
minimizing the energy that must be absorbed following· a 
LOCA. 

RPS instrllllentation satisfies Criterion 3 of the NRC Policy 
Statement. Functions not specifically credited in the 
accident analysis are retained for the overall redundancy 
and diversity of the RPS as required by the NRC approved 
licensing basis. 

The OPERABILilY of the RPS is dependent on the OPERABILITY 
of the individual instrumentation channel Functions 

• 

• ____________ _____,,,peciiied-i-n:-labl e 3. 3 .1.1 1--.------Eacll--f.unet-i-on-mus-t-nave--a---~~ 
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required number of OPERABLE channels per RPS trip system, 
with their setpo1nts within the spec.ified Allowable Value, 
where appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values, where applicable, are specified for each 
RPS Function specified in the Table. Trip setpoints are 
specified in the setpoint·calcli1ations. The trip setpoints 
are s~lected to ensure that the actual setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. A channel is inoperable if 
its actual trip setting is not within its required Allowable 
Value. 

Trip setpoints are those predetermined values of output at 
which an action should take place. The setpdints are 
compared to the actual process parameter (e.g., reactor 
vessel water level), and when the measured output value of 

(continued] 
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the process parameter exceeds the setpoint, the associated 
device {e.g., trip unit) changes state. The analytic or 
design limits are derived from the limiting values of the 
process parameters obtained from the safety analysis or 
other appropriate docuaents. The Allowable Values are 
derived from the analytic or design limits, corrected for 
calibration, process, and instrument errors. The trip 
setpoints are deterliined frora analytical or design limits, 
corrected for calibration, process, and 1nstnnnent errors, 
as well as instrument drift. In selected cases, the 
Allowable Values and trip setpoints are determined ~Y 
engineering judgement or historically accepted practice 
relative to the intended function of the trip channel. The 
trip setpoints determined in this manner provide adequate 
protection by assuring instrument and process uncertainties 
expected for the environments during the operating time of 
the associated trip channels are accounted for. 

The OPERABILITY of scram pilot valves and associated 
solenoids, backup scram valves, and SOY valves, described in 
the Background section, are not addressed by this LCO. 

The individual Functions are required to be OPERABLE in the 
MODES or other specified conditions specified in the Table, 

---------~----:wh:--;--'.ich..Jnay___r.equm-an---RPS-tfic}p--t-o-mi-t-tgate-the-consequences 
of a design basis accident or transient. To ensure a 
reliable scram function, a combination of Functions are 
required in each t«>OE to provide primary and diverse 
initiation signals. 
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The only MODES specified in Table 3.3.1.1-1 are MODES 1 and 
2, and MOOE 5 with any control rod withdrawn from a core 
cell containing one or more fuel assemblies. No RPS 
Function is required in MODES 3 and 4, since all control 
rods are fully inserted and the Reactor Mode Switch Shutdown 
Position control rod withdrawal block (LCO 3.3.2.1) does not 
allow any control rod to be withdrawn. In MODE 5, control 
rods withdrawn from a core cell containing no fuel 
assemblies do not affect the reactivity of the core and, 
therefore, are not required to have·the capability to scram. 
Provided a.11 other control rods remain inserted, no RPS 
function·is required. In this condition, the required SDM 
{LCO 3.1.1) and refuel positi-0n one-rod-out interlock 
(LCO 3.9.2) ensure that no event requiring RPS will occur. 

{contjnuedl 
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The specific Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 
Function basis. 

Wide Range Neutron Monitor <WRNM} 

I.a. Wide Range Neutron Monitor Perjod~Short 
The WRNMs provide signals to facilitate reactor scram in the 
event that core reactivity increase (shortening period} 
exceeds a predetermined reference rate. To detennine the 
reactor period, the neutron flux sig.nal is filtered. The 
period of this filtered neutron flux signal is used to 
generate trip signals when the respective trip setpoints are 
exceeded. The time to trip for a particular reactor period 
is dependent on the filter time constant, actual period of 
the signal and the trip setpoints. This period based signal 
is available over the entire operating range from initial 
control rod withdrawal to full power operation. In the 
startup range, the most significant source of reactivity 
change is due to control rod withdrawal. The WRNM provides 
diverse protection from the rod worth minimizer (RWM), which 
monitors and controls the movement of control rods at low 

• 

• -------------nower. The -RWH-prevents-ttra-wtthurawat7rfan-out7>~------
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sequence control rod during startup that could result in an 
unacceptable neutron flux excursion (Ref. 2}. The WRNM 
provides mitigation of the neutron flux excursion. To 
demonstrate the capability of the WRNM System to mitigate 
control rod withdrawal events, an analysis has been 
perfonned (Ref. 3) to evaluate the consequences of control 
rod withdrawal events during startup that are mitigated only 
by the WRNH period-short function. The withdrawal of a 
control rod out of sequence, during startup, analysis (Ref. 
3) assumes that one WRNM channel in each trtp system is 
bypassed, demonstrates that the WRNMs provide protection 
against local control rod withdrawal errors and results in 
peak fuel enthalpy below the 170 cal/gm fuel failure 
threshold criterion. 

The WRNMs are also capable of limiting other reactivity 
excursions during startup, such as cold water injection 
events, although no credit is specifically assumed. 

<cont1 nued} 
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1. a. W1 de Range Neutron Hon j tor Period-Short 
(continued) 

The WRNM System is divided into two groups of WRNM channels, 
with four channels inputting to each trip system. The 
analysis of Reference 3 assumes that one channel in each 
trip system is bypassed. Therefore, six channels with three 
channels in each trip system are required for WRNM 
OPERABILITY to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. 

The analysis of Reference 3 has adequate conservatism to 
permit an Allowable Value of 13 seconds. 

The WRNM Period-Short Function must be OPERABLE during 
MODE 2 when control rods may be withdrawn and the potential 
for criticality exists. In MODE 5, when a cell with fuel 
has its control rod withdrawn, the WRNMs provide monitoring 
for and protection against unexpected reactivity excursions. 
In MODE I, the APRM System and the RWM provide protection 
against control rod withdrawal error events and the WRNMs 

• 

are not required. The WRNMs are automatically bypassed when • 
the mode switch is in the Run position. · 

-----f----------.b:b:c::::W-i dEcftange::Neutron:::::Moo i tor - I noo 
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This trip signal provides assurance that a minimum number of 
WRNMs are OPERABLL Anytime a WRNH mode switch is moved to 
any position other than "Operate," a loss of power occurs, 
or the self-test system detects a failure which would result 
in the loss of a safety-related function, an inoperative 
trip signal will be received by the RPS unless the WRNM is 
bypassed. Since only one WRNM in each trip system may be 
bypassed, only one WRNM in each RPS trip system may be 
inope.rable without resulting in an RPS trip signal. 

This Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. 

<continued} 
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l.b, Wfde Range Neutron Monftor-Inop (continued) 

Six channels of the Wide Range Neutron Monitor-Inop 
Function, with three channels in each trip system, are 
required to be OPERABLE to ensure that no single instrument 
failure will preclude a scram from this Function on a valid 
signal. Since this Function is not assumed in the safety 
analysis, there is no Allowable Value for this Function. 

This Function is required to be OPERABLE when the Wide Range 
Neutron Monitor Period-Short Function is required. 

Average Power Range Monitor CAPRM) 

The APRM channels provide the primary indication of neutron 
flux within the core and respond almost instantaneously to 
neutron flux increases. The APRM channels receive input 
signals from the local power range monitors (LPRMs) within 
the reactor core to provide an indication of the power 
distribution and local power changes. The APRM channels 
average these LPRM signals to provide a continuous 
indication of average reactor power from a few percent to 
greater than RTP. Each APRM also includes an Oscillation 
Power Range Monitor (OPRM) Upscale Function which monitors 
small groups of LPRM signals to detect thermal-hydraulic 
i nstabi l iti es. 

• 

The APRM System is divided into four APRM channels and four • 
2-out-of-4 voter channels. Each APRM channel provides 
inputs to each of the four voter channels. The four voter 

---------------------char.ine.J..s-a~--€----d:i-.11--=i-dad----i+l-t-G---t-w.G--9-J'-GUf)-S-G.:f:-t.wG-eaG-h,--w-i-t--R-eaG-A----
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group of two providing inputs tg one RPS trip system. The 
system is designed to allow one APRM channel, but no voter 
channels, to be bypassed, A trip from any one unbypassed 
AP RM w il l result i n a "ha l f - tr i p" i n all four of the voter 
channels, but no trip inputs to either RPS trip system. 
APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted 
independently from OPRM Upscale Function 2.f. Therefore, 
any Function 2.a, 2.b, 2.c, or 2.d trip from any two 
unbypassed APRM channels wi 11 result in a ful 1 trip in each 
of the four voter channels, which in turn results in two 
trip inputs into each RPS trip system logic channel (Al, A2, 
Bl, and B2), thus resulting in a full scram signal. 
Similarly, a Function 2.f trip from any two unbypassed APRM 
channels wi 11 result in a full trip from each of the four 
voter channels. Three of the four APRM channels and all 
four of the voter channels are required to be OPERABLE to 
ensure that no single failure will preclude a scram on a 
valid signal. In addition, to provide adequate coverage of 
the entire core, consistent with the design bases for the 
APRM Functions 2.a, 2.b, and 2.c, at least 20 LPRM inputs, 
with at least three LPRM inputs from each of the four axial 
levels at which the LPRMs are located, must be operable for 
each APRM channel, and the number of LPRM inputs that have 
become inoperable (and bypassed) since the last APRM 
calibration (SR 3.3.1.1.2) must be 1ess than ten for each 
APRM channel. For the OPRM Upscale, Function 2.f, LPRMs are 
assigned to "cells" of 3 or 4 detectors. A minimum of 8 I 
cells per channel, each with a minimum of 2 OPERABLE LPRMs, • 
must be OPERABLE for the OPRM Upscale Function 2.f to be 
OPERABLE. 
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2.a. Average Power Range Monitor Neutron Flux-High 
(Setdown> (continued) 

For operation at low power Ci .e., MODt 2), the Average Power 
Range Monitor Neutron Flux-High (Setdown) Funct1on is 
capable of generating a trip signal that prevents fuel 
damage resulting from abnormal operating transients in this 
power range. For most operat1on at low power levels, the 
Average Power Range Mon1tor Neutron Flux-High (Setdown) 
Function will provide a secondary scram to the Wide Range 
Neutron Monitor Period-Short Function because of the 
relative setpoints. At higher power levels, it is possible 
that the Average Power Range Monitor Neutron Flux-High 
(Setdown) Funct1on will provide the primary trip signal for 
a corewide increase in power. 

No specific safety analyses take direct credit for the 
Average Power Range Monitor Neutron Flux-High (Setdown) 
Funct1on. However, this Function indirectly ensures that 
before the reactor mode switch 1s placed in the run 
position, reactor power does not exceed 22.6% RTP 
(SL 2.1.1.1) when operating at low reactor pressure and low 
core flow. Therefore, it 1ndirectly prevents fuel damage 
during sign1f1cant reactivity increases with THERMAL POWER 
< 22.6% RTP. 

The Allowable Value is based on preventing significant 
increases in power when THERMAL POWER 1s < 22.6% RTP. 

_____________ 
1

T~h~e~A-;-v~e ::r a;g~e:::P .... owe.:r-R-a-n g e-Me n+t-o-r--Neutrurrrl u x- A 1 g h ( Setd own) 
Funct1on must be OPERABLE during MODE 2 when control rods 
may be withdrawn since the potential for criticality exists. 
In MODE 1, the Average Power Range Monitor Neutron Flux-High 
Function provides protection against reactivity transients 
and the RWM and rod block monitor protect against control 
rod withdrawal error events. 
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2.b. Average Power Range Monitor Simulated Thermal 
Power-High 

The Average Power Range Monitor Simulated Thermal Power-High 
Function monitors average neutron flux to approximate the 
THERMAL POWER being transferred to the reactor coolant. The 
APRM neutron flux is electronically filtered with a time 
constant representative of the fuel heat transfer dynamics 
to generate a signal proportional to the THERMAL POWER in 
the reactor. The trip level is varied as a function of 
recirculation drive flow (i.e., at lower core flows, the 
setpoint is reduced proportional to the reduction in power 
experienced as core flow is reduced with a fixed control rod 
pattern) but is clamped at an upper limit that is always 
lower than the Average Power Range Monitor Neutron Flux-High 
Function Allowable Value. A note is included, applicable 
when the plant is in single recirculation loop operation per 
LCO 3.4.1, which requires the flow value, used in the 
Allowable Value equation, be reduced by AW. The value of AW 

(cont1nued) 
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- 2, b, Average Power Range Monitor s1muJ ated Thermal 
Power-High (continued) 

is established to conservatively bound the inaccuracy created 
in the core flow/drive flow correlation due to back flow in 
the jet pumps associated with the inactive recirculation 
loop. The Allowable Value thus maintains thermal margins 
essentially unchanged from those for two loop operation. The 
value of AW is plant specific and is defined in plant 
procedures. The Allowable Value equation for single loop 
operation is only valid for flows down to W = AW; the 
Allowable Value does not go below 60.3% RTP. This is 
acceptable because back flow in the inactive recirculation 
loop is only evident with drive flows of approximately 35% or 
greater (Reference 19). The Nominal Trip Setpoint (NTSP) and 
the as-found and as-left tolerances (Leave Alone Zone) were 
determined in accordance with Reference 10. 

The Average Power Range Monitor Simulated Thermal Power-High 
Function is not specifically credited in the safety analysis 
but is intended to provide an additional margin of 
protection from transient induced fuel damage during 
operation where recirculation flow is reduced to below the 
minimum required for rated power operation. The Average 
Power Range Monitor Simulated Thermal Power-High Function 
provides protection against transients where THERMAL POWER 
increases slowly (such as the loss of feedwater heating 

• 

• event) and protects the fuel cladding integrJ.i.y-b¥--8-l+S--U-P-i-g_----
hat the MCPR SL is not exceeded. During these events, the 

THERMAL POWER increase does not significantly lag the 
neutron flux scram. For rapid neutron flux increase events, 
the THERMAL POWER lags the neutron flux and the Average 
Power Range Monitor Neutron Flux-High Function will provide 
a scram signal before the Average Power Range Monitor 
Simulated Thermal Power-High Function setpoint is exceeded. 

Each APRM channel uses one total drive flow signal 
representative of total core flow. The total drive flow 
signal is generated by the flow processing logic, part of 
the APRM channel, by summing up the flow calculated from two 
flow transmitter signal inputs, one from each of the two 
recirculation loop flows. The flow processing logic 
OPERABILITY is part of the APRM channel OPERABILITY 
requirements for this Function. The APRM flow processing 
logic is considered inoperable whenever it cannot deliver a 
flow signal less than or equal to actual Recirculation flow 
conditions for all steady state and transient reactor 
conditions while in Mode 1. Reduced or Downscale flow 
conditions due to planned maintenance or testing activities 
during derated plant conditions (i.e. end of cycle coast 
down) will result in conservative setpoints for the APRM 
Simulated Thermal Power-High function, thus maintaining that 
function operable. 
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2.b. Average Power Range Monitor Simulated Thermal 
Power-High (continued) 

ThB Allowable Value is based on analyses that take credit 
for the Average Power Range Monitor Simulated Thermal Power
High Function for the mitigation of non-limiting events. 
The THERMAL POWER time constant of< 7 seconds is based on 
the fuel heat transfer dynamics and provides a signal 
proportional to the THERMAL POWER. 

The Average Power Range Monitor Simulated Thermal Power-High 
Function is required to be OPERABLE in MODE 1 when there is 
the possibility of generating excessive THERMAL POWER and 
potentially exceeding the SL applicable to high pressure and 
core flow conditions (MCPR SL). During MODES 2 and 5, other 
WRNM and APRM Functions provide protection for fuel cladding 
integrity. 

2.c. Average Power Range Monitor Neutron Flux-High 

The Average Power Range Monitor Neutron Flux-High Function 

• 

is capable of generating a trip signal to prevent fuel 
damage or excessive RCS pressure. For the 
overpressurization protection analysis of Reference 4, the • 
Average Power Range Monitor Neutron Flux-High Function is 

--------------~urned- to termtrrate-tlTe-rnai 11 s teanr i sol ati1>--n-va1v-e(MS1V),---
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cl osure event and, along with the safety/relief valves 
(S/RVs), limit the peak reactor pressure vessel (RPV) 
pressure to less than the ASME Code limits. The control rod 
drop accident (CRDA) analysis (Ref. 5) takes credit for the 
Average Power Range Monitor Neutron Flux-High Function to 
terminate the CRDA. 

(continued) 
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2.c. Average Power Range Monitor Neutron Flux-High 
(continued) 

The Allowable Value is based on the Analytical Limit assumed 
in the CRDA analysis. 

The Average Power Range Monitor Neutron Flux-High Function 
is required to be OPERABLE in MODE 1 where the potential 
consequences of the analyzed transients could result in the 
SLs (e.g., MCPR and RCS pressure) being exceeded. Although 
the Average Power Range Monitor Neutron Flux-High Function 
is assumed in the CRDA analysis, which is applicable in 
MODE 2, the Average Power Range Monitor Neutron Flux-High 
(Setdown) Function conservatively bounds the assumed trip 
and, together with the a~sumed WRNM trips, provides adequate 
protection. Therefore, the Average Power Range Monitor 
Neutron Flux-High Function is not required in MODE 2. 

{continued) 
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RPS Instrumentation 
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Three of the four APRM channels are required to be OPERABLE 
for each of the APRM Functions. This Function (Inop) 
provides assurance that the mini.mum number of APRM channels 
are OPERABLE. 

For any APRM channel, any time its mode switch is not in the 
"Operate" position, an APRM module required to issue a trip 
is unplugged, or the automatic self-test system d~tects a 
critical fault with the APRM channel, an Inop trip is sent 
to all four voter channels. Inop trips from two or more 
unbypassed APRM channels result in a trip output from each 
of the four voter channels to it's associated trip system. 
This Function was not specifically credited in the accident 
analysis, but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. -

There is no Allowable Value for this Function. 

This Function is required to b~ OPERABLE in the MODES where 
the APRM Functions are required. 

2.e. 2~0ut-Of-4 Voter 
The 2-0ut-Of-4 Voter Function provides the interface between 
the APRM Functions, including the OPRM Upscale Function, and 

·the fin~l RPS trip system logic. As such, it is required to 
be OPERABLE in the MODES where the APRM Functions are 

• 

I 

required and is necessary to support the safety analysis 
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0 u t -Of -4 Voter Function needs to be OPERABLE in MODES 1 and 
2. 

All four voter channels are required to be OPERABLE. Each 
voter channel includes self-diagnostic functions. If any 
voter channel detects a critical fault in its own 
processing, a trip is issued from that voter channel to the 
associated trip system. 

The 2-0ut-Of-4 Logic Module includes 2-0ut-Of-4 Voter 
hardware and the APRM Interface hardware. The 2-0ut-Of-4 
Voter Function 2.e votes APRM Functions 2.a, 2.b, 2.c, and 
2.d independently of Function 2.f. This voting is 
accomplished by the 2-0ut-Of-4 Voter hardware in the 2-0ut
O f -4 Log i c Mod u l e . Each 2 -0 ut -0 f -4 Voter i n cl u des two 
redundant sets of outputs to RPS. Each output set contains 
two independent contacts; one contact for Functions 2.a, 
2.b, 2.c and 2.d, and the other contact for Function 2.f. 
The analysis in Reference 12 took credit for this 
redundancy in the justification of the 12-hour Completion 
Time for Condition A, so the voter Function 2.e must be 
declared inoperable if any of its functionality ts 
inoperable. However, the voter Function 2.e does not need 
to be declared inoperable due to any failure affecting only 
the plant interface portions of the 2-0ut-Of-4 Logic Module 
that are not necessary to perform the 2-0ut-Of-4 Voter 
function. 

There is no Allowable Value for this Function. 
(continued) 
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2,f, Osc1JJat1on Power Range Monitor COPRM2 Upscale 

The OPRM Upscale Function provides compliance with 10 CFR 
50, Append1x A, General Design Criteria (GDC) 10 and 12, 
thereby providing protection from exceeding the fuel MCPR 
safety limit CSL) due to anticipated thermal-hydraulic power 
oscillations. 

Reference 22 describes the Detect and Suppress-Confirmation 
Density (DSS-CD) long-term stability solution and the 
lfcensing basis Confirmation Density Algorithm (CDA). 
Reference 22 also describes the DSS-CD Armed Region and the 
three additional algorithms for detecting thermal-hydraulic 
instability related neutron flux oscillations: the period 
based detection algorithm (PBDA), the amplitude based 
algorithm (ASA), and the growth rate algorithm (GRA). All 
four algorithms are implemented in the OPRM Upscale Function, 
but the safety analysis takes credit only for the CDA. The 
remaining three algorithms provide defense-in-depth and 
additional protection against unanticipated oscillations. 
OPRM Upscale Function OPERABILITY 1s based only on the CDA . 

The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) with1n the reactor core, 

• 
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DSS-CD operability requ1res at least 8 responsive OPRM cells 
per channel. The DSS-CD software includes a self-check for 
the responsive OPRM cells; therefore, no SR 1s necessary. 

The OPRM Upscale Function is required to be OPERABLE when the 
plant is~ 17.6% RTP, which is established as a power level 
that is greater than or equal to 5% below the lower boundary of 
the Armed Region. This requirement is designed to encompass 
the region of power-flow operation where anticipated events 
could lead to thermal-hydraulic instability and related neutron 
flux oscillations. The OPRM Upscale Function is automatically 
trip-enabled when THERMAL POWER, as indicated by the APRM 
Simulated Thermal Power, is~ 22.6% RTP corresponding to the 
MCPR monitoring threshold and reactor recirculation drive flow, 
is less than 75% of rated flow. This region is the OPRM Armed 
Region. Note (h) allows for entry into the DSS-CD Armed Region 
without automatic arming of DSS-CD prior to completely passing 
through the DSS-CD Armed Region during the first startup and 
the first shutdown following DSS-CD implementation. 

(continued) 
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2,f. Oscillation Power Range Monitor CDPRMl 
Upscale (continued) 

As descr1bed in Reference 22 and 24, the RTP values for the 
OPRM Upscale Function to be OPERABLE(~ 17.6% RTP) and for 
the OPRM Upscale Function to be auto-enabled(~ 22.6% RTP) 
are sufficiently conservative for protection of the plant 
against thermal-hydraulic instabilities. The basis for the 
5% RTP difference between the OPRM Upscale OPERABLE (17.6% 
RTP) and OPRM Upscale auto-enable value (22.6% RTP) is to 
ensure that no credible event, e.g., loss of feed water 
heating, could result in a plant power excursion where an 
inoperable OPRM channel entered into the OPRM Armed Region. 
Peach Bottom plant specific analyses performed at these low 
power levels (Ref. 24) have demonstrated that any power 
excursion resulting from credible events is bounded by 5% 
RTP. In addition, both the core-wide and channel decay 
ratios at the OPRM Upscale auto-enabled values are extremely 
low as documented in Reference 22, which demonstrates the low 
possibility of thermal-hydraulic instabilities at low power 
and confirms the conservatisms 1n the OPRM Upscale Function 
auto-enable RTP value. The conservatisms in the 
determination of the values for OPRM Upscale Function 
OPERABLE and the OPRM Upscale Function auto-enabled 
suff1Ciently compensate for possible inaccuracy of the APRM 
simulated thermal power signal versus actual core thermal 
power at power levels< 22.6% RTP. Therefore, there is no 
need to perform any calibr_a_U-on-0£-.t.he-A-P--RM------s--i-mttta.-t-ecrth~~mal 

-------~------ipo~w~e~r~sTi~gn~a~lltt~o~caallculated power with RTP < 22.6% in order to 
determine the OPRM Upscale Function OPERABLE. 
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If any OPRM auto-enable setpoint is in a non-conservative 
condition, i.e., the OPRM Upscale is not auto-enabled with 
RTP ~ 22.6% and reactor recirculation drive flow~ 75% of 
rated, the associated channel is considered inoperable for 
the OPRM Upscale Function. Alternatively, the auto-enable 
setpoint may be adjusted to place the channel in a 
conservative condition (armed). If placed in the ~rmed 
condition, the channel is considered OPERABLE. 

Note Ch) reflects the need for plant data collection in order 
to test the DSS-CD equipment. Testing the DSS-CD equipment 
ensures its proper operation and prevents spurious reactor 
trips. Entry into the DSS-CD Armed Region without automatic 
arming of DSS-CD during this i~itial testing phase also 
allows for changes in plant operations to address maintenance 
or other operational needs. However, during this initial 
testing period, the OPRM Upscale Function is OPERABLE and 
DSS-CD operability and capability to automatically arm shall 
be maintained at recirculation drive flow rates above the 
DSS-CD Armed Region flow boundary. 

<continued) 
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2.f. Oscillation Power Range Monitor COPRM) 
Upscale (continued) 

An OPRM Upscale trip is issued from an OPRM channel when the 
confirmation density algorithm in that channel detects 
oscillatory changes in the neutron flux, indicated by 
periodic confirmations and amplitude exceeding specified 
setpoints for a specified number of OPRM cells in the 
channel. An OPRM Upscale trip is also issued from the 
channel if any of the defense-in-depth algorithms (PBDA, ABA, 
GRA) exceed their trip condition for one or more cells in 
that channel. 

Three of the four channels are required to be operable. Each 
channel is capable of detecting thermal-hydraulic 
instabilities, by detecting the related neutron flux 
oscillations, and issuing a trip signal before the SLMCPR is 
exceeded. There is no Allowable Value for this fu~ction. 

The OPRM Upscale Function is not LSSS SL-related (Ref. 22) 
and Reference 23 confirms that the OPRM Upscale Function 
settings based on DSS-CD also do not have traditional 
instrumentation setpoints determined under an instrument 
setpoint methodology. 
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3. Reactor Pressure-High 
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An increase in the RPV pressure during reactor operation 
compresses the steam voids and results in a positive 
reactivity insertion. This causes the neutron flux and 
THERMAL POWER transferred to the reactor coolant to 
increase, which could challenge the integrity of the fuel 
c~adding and the RCPB. No specific safety analysis takes 
direct credit for this Function. However, the Reactor 
Pressure-High Function initiates a scram for transients 
that result in a pressure increase, counteracting the 
pressure increase by rapidly reducing core power. For the 
overpressurization protection analysis of Reference 4, the 
Reactor Pressure-High Function is credited as a backup 
Scram Function only. The analyses conservatively assume the 
scram occurs on the Average Power Range Monitor Scram Clamp 
signal, not the Reactor Pressure-High signal. The reactor 
scram, along with the S/RVs, limits the peak RPV pressure to 
less than the ASME Section III Code limits. 

j 

High reactor pressure signals are initiated from iour 
pressure transmitters that sense reactor pressure. The 
Reactor Pressure-High Allowable Value is chosen to provide 
a sufficient margin to the ASME Section III Code limits 

• 
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Four channels of Reactor Pressure~High Funct;ion, with two 
channels in each trip system arranged in a one-out~of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required to be oPeRABLE 
in MODES 1 and 2 when the RCS is pressurized and the 
potential for pressure increase exists. 

4. Reactor Vessel Water Level-Low (Level 3) 

Low RPV water level indicates the capability to cool the 
fuel may be threatened. Should RPV water level decrease too 
far, fuel damage could result. Therefore, a reactor scram 
is initiated at Level 3 to substantially reduce the heat 
generated in the fuel from fission. The Reactor Vessel 
Water Level-Low (Level 3) Function is assumed in the 
analysis of events resulting 
coolant inventory (Ref. 6). 
scram function for large and 

B 3.3-l.3 
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4. Reactor Vessel Water Level-Low (Level 3) (continued.) 

primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the· 
actions of the Emergency Core Cooling Systems (ECCS), 
ensures that the fuel peak cladding temperature remains 
below the lim;its of 10 CFR 50.46. 

Reactor Vessel Water Level-Low (Level 3) signals are 
initiated from four level transmitters that sense the 
difference between the pressur•e due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel .. 

Four channels of Reactor Vessel Water Level-Low (Level 3) 
Function, with two channels in each trip system arranged in 
a one-out-of-two logic, are required to be OPERABLE to 
ensure that; no single instrliment failure will preclude a 
scram from this Function on a valid signal. 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value is selected to ensure that during normal operation the 
separator skirts are not uncovered (this protects available 
recirculation pump net positive suction head (NPSH) from 

--------------------.....i---,.,..-,t--.p-,ir,,,,""""..--...--..........,~mo;...,,..--~rans1ents involv!ng loss 
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of ·all normal feedwater flow, initiation of the low pressure 
ECCS subsystems at Reactor Vessel Water-Low Low Low 
(Level 1) will not be required. 

The Function is required in MODES 1 and 2 where considerable 
energy exists in the RCS resulting in the limiting 
transients and accidents. ECCS initiations at Reactor 
Vessel Water Level-Low Low (Level 2) and Low Low Low 
(Level 1) provide sufficient protection for level transients 
in all other MODES. 

5. Main Steam Isolation Valve-Closure 

MSIV closure results in loss of the main turbine and the 
condenser as a heat sink for the nuclear steam supply system 
and indicates a need to shut down the reactor to reduce heat 
generation. Therefore, a reactor scram is initiated on a 
Main Steam Isolation Valve-Closure signal before the MSIVs 
are completely closed in anticipation of the complete loss 
of the normal heat sink and subsequent overpressurization 

(continued) 
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5. Main Steam Isolation Valve-Closure (continued) 

transient. However, for the overpressurization protection 
analysis of Reference 4, the Average Power Range Monitor 
Scram Clamp Function, along with the S/RVs, limits the peak 
RPV pressure to less than the ASME Section III Code limits. 
That is, the direct scram on position switches for MSIV 
closure events is not assumed in the overpressurization 
analysis. The reactor scram reduces the amount of energy 
required to be absorbed and, along with the actions of the 
ECCS, ensures that the fuel peak cladding temperature 
remains below· the limits of 10 CFR 50. 46. 

MSIV closure signals are initiated from position switches 
located on each of the eight MSIVs. Each MSIV has two 
position switches; one inputs to RPS trip system A while the 
other inputs to RPS trip system B. Thus, each RPS trip 
system receives an input from eight Main Steam Isolation 
Valve-Closure channels, each consisting of one position 
switch. The logic for the Main Steam I:Solati.on 
Valve-Closure Function is arranged such that either the 
inboard or outboa~d valve on three or more of the main steam 
lines must close in order for a scram to occur. In 
addition, certain combinations of valves closed in two lines 

• 
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The Main Steam Isolation Valve-Closure Allowable Value is 
specified to ensure that a scram occurs prior to a 
significant reduction in steam flow, thereby reducing the 
severity of the subsequent pressure transient. 

Eight channels of the Main Steam Isolation Valve-Closure 
Function, with four channels in each trip system, are 
required to be OPERABLE to ensure that no single instrument 
failure will preclude the scram from this Function on a 
valid signal. This Function is only required in MODE 1 
since, with the MSIVs open and the heat generation ~ate 
high_, a ·pressurization transient can occur i.f the MSIVs 
close. In MODE 2, the heat generation rate is low enough so 
that the other diverse RPS functions provide sufficient 
protection. 

(continued) 
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6. Drywell Pressure-High 

RPS Instrumentation 
.B 3.3.1.1 

~igh pressure in the drywell could indicate a break in the 
RCPB. A reactor scram is initiated to minimize the 
possibility of fuel damage and to reduce the amount of 
ener.gy being added to the coolant and the drywell. The 
Drywell Pressure-High Function is assurneo to scram the 
reactor during large and intermediate break LOCAs inside 
primary containment. The reactor scram reduces the amount 
of energy required to be absorbed and, along with the 
actions of the ECCS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible and 
indicative of a LOCA inside primary containment. 

Four channels of Drywell Pressure-High Function, with two 
channels in each trip system arranged in a one-out-of-two 
logic, are required to be OPERABLE to ensure that no single 
instrument failure will preclude a scram from this Function 
on a valid signal. The Function is required in MODES 1 
and 2 where considerable energy exists in the RCS, resulting 
in the limtting transi~idents. 

7. Scram Discharge Volume Water Level-High 

Th~ SDV receives the water displaced by the motion of the 
CRD pistons during a reactor scram. Should this volume fill 
to a point where there is insufficient volw:ne to accept the 
displaced water, control rod insertion would be hindered. 
Therefore, a reactor scram is initiated while the remaining 
free volume is still sufficient to accommodate the water 
from. a full core scram. No credit is taken for a scram 
initiated from the Scram Discharge Volume Water Level-High 
Function for any of the design basis accidents or transients 
analyzed in the UFSAR. However, this function is retained 
to ensure the RPS remains OPERABLE. 

(continued) 
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7. Scram Discharge Volume Water Level-High (continued) 

SDV water level is measured by two diverse methods. The 
level is measured by two float type level switches and two 
thermal probes for a total of four level -signals. The 
outputs of these devices are arranged so that one device 
provides input to one RPS logic channel. The level 
measurement instrumentation satisfies the recommendations of 
Reference 8. 

The Allowable Value is chosen low enough to ensure that 
there is sufficient volume in the SDV to accommodate the 
water from a full scram. 

Four high water level inputs to the RPS from four devices 
are required to be OPERABLE, with two devices in each trip 
system, to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This 
Function is required in MODES 1 and 2, and in MODE 5 with 
any control rod withdrawn from a core cell containing one or 
more fuel assemblies, since these are the MODES and other 
specified conditions when control rods are withdrawn. At 
all other ti.mes, this Function may be bypassed. 

8. Turbine Stop Valve-Closure 

Closure of the TSVs results in the loss of a heat sink that 
produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated at the start of TSV closure in anticipation of 
the transients that would result from the closure of these 
valves. The Turbine Stop Valve-Closure Function is the 
primary scram signal for the turbine trip event analyzed in 
R~ference 7 and the feedwater controller failure event, For 
these events, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded. 

Turbine Stop Valve-Closure signals are initiated from four 
position switches; one located on each of the four TSVs. 
Each switch provides two input signals; one to RPS trip 
system A and the other, to RPS trip system B. Thus, each 
RPS trip system receives an input from four Turbine Stop 
Valve-Closure channels. The logic for the Turbine Sto~ 
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B 3.3-17 Revision No. 0 

• 

• 

• 



0 

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCD, and 
APPLICABILITY 

PBAPS UNIT 3 

RPS Instrumentation 
B 3.3.1.1 

8. Turbine Stop Valve:::CJosure (continued) 

Valve-Closure Function is such that three or more TSVs must 
be closed to produce a scram. In addition, certain 
combinations of two valves closed will result in a half-

··scram. This Function must be enabled at THERMAL POWER 
~ 26.3% RTP as measured at the turbine first stage pressure. 
This is normally accomplished automaticafly by pressure 
switches sensing turbine first stage pressure; therefore, 
opening of the turbine bypass valves may affect this 
Function. 

The Turbine Stop Valve-Closure Allowable Value is selected 
to be high enough to detect imminent TSV closure, thereby 
reducing the severity of the subsequent pressure transient. 

Efght channels of Turbine Stop Valve-Closure Function, with 
four channels in each trip system, are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this Function if any three TSVs should 
close. This Function is required, consistent with analysis 
assumptions, whenever THERMAL POWER is~ 26.3% RTP. This 
Function is not required when THERMAL POWER is< 26.3% RTP 

• 

since the Reactor Pressure-Hi hand th ~~aA~eL-----
on or cram amp Functions are adequate to maintain the 

necessary safety margins. 

9. Turbine control Valve Fast Closure. Trip 011 
Pressure-Low 

Fast closure of the TCVs results in the loss of a heat sink 
that produces reactor pressure, neutron flux, and heat flux 
transients that must be limited. Therefore, a reactor scram 
is initiated on TCV fast closure in anticipation of the 
transients that would result from the closure of these 
valves. The Turbine Control Valve Fast Closure, Trip Oil 
Pressure-Low Function is the primary scram signal for the 
generator load rejection event analyzed in Reference 7 and 
the generator load rejection with bypass failure event. For 
these events, the reactor scram reduces the amount of energy 
required to be absorbed and ensures that the MCPR SL is not 
exceeded. 

<continued) 
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9. rurb1 ne control Ya] ve Fast Closure, Tri P 01 J 
Pressurez:Low (continued) 

Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 
signals are initiated by the relayed emergency trip supply 
oil pressure at each control valve. One pressure switch is 
associated with each control valve, and the signal from each 
switch is assigned to a separate RPS logic channel. This 
Function must be enabled at THERMAL POWER~ 26.3% RTP. This 
is normally accomplished automatically by pressure switches 
sensing turbine first stage pressure; therefore, opening of 
the turbine bypass valves may affect this Function. 

The Turbine Control Valve Fast Closure, Trip Oil 
Pressure-Low Allowable Value is selected high enough to 
detect imminent TCV fast closure. 

• 

four channels of Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Function with two channels in each trip 
system arranged in a one-out-of-two logic are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this Function on a valid signal. This •-
Function is required, consistent with the analysis 
assumptions, whenever T fil~26,3% R"R½------T--h-1--e------'---r 

unc 10n is not required when THERMAL POWER is< 26.3% RTP, I 
since the Reactor Pressure-High and the Average Power Range 
Monitor Scram Clamp Functions are adequate to maintain the 
necessary safety margins. 

10. Turbine condenser-Low Vacuum 

The Turbine Condenser-Low Vacuum Function protects the 
integrity of the main condenser by scramming the reactor and 
thereby decreasing the severity of the low condenser vacuum 
transient on the condenser. This function also ensures 
integrity of the reactor due to loss of its normal heat 
sink. The reactor scram on a Turbine Condenser-Low Vacuum 
signal will occur prior to a reactor scram from a Turbine 
Stop Valve-Closure signal. This function is not 
specifically credited in any accident analysis but is being 
retained for the overall redundancy and diversity of the RPS 
as required by the NRC approved licensing basis. 
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10. Turbine Condenser-Low Vacuum (continued) 

Turbine Condenser-Low Vacuum signals are initiated from 
four vacuum pressure transmitters that provide inputs to 
associated trip systems. There are two trip systems and two 
channels per trip system. Each trip system is arranged in a 
one-out-of-two logic and both trip systems must be tripped 
in order to scram the reactor. 

The Turbine Condenser-Low Vacuum Allowable Value is 
specified to ensure that a scram occurs prior to the 
integrity of the main condenser being breached, thereby 
limiting the damage to the normal heat sink of the reactor. 

Four channels of the Turbine Condenser-Low Vacuum Function 
with two channels in each trip system, are required to be 
OPERABLE to ensure that no single instrument failure will 
preclude a scram from this function on a valid signal. This 
Function is only required in MODE 1 where·considerable 
energy exists which could challenge the integrity of the 
main condenser if vacuum is low. In MODE 2, the Turbine 
Condenser-Low Vacuum Function is not required because at 
low power levels the transients are less severe. 

11, Deleted 
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12. Reactor Mode Switch-Shutdown Position 

The Reactor Mode Switch-Shutdown Position Function provides 
signals, via the manual scram logic channels, directly to 
the scram pilot solenoid power circuits. These manual scram 
logic channels are redundant to the automatic protective 
instrumentation channels and provide manual reactor trip 
capability. This Function was not specifically credited in 
the accident analysis, but it is retained for the overall 
redundancy and diversity of the RPS- as required by the NRC 
approved licensing basis. 

The reactor mode switch is a keylock four-position, four
bank switch. The reactor mode switch is capable of 
scramming the reactor if the mode switch is placed in the 
shutdown position. Scram signals from the mode switch are 
input into each of the two RPS manual scram logic channels. 

There is no Allowable Value for ~his Function, since the 
channels are mechanically actuated based solely on reactor 
mode switch position. 

• 
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are available and required to be OPERABLE. The Reactor Mode 
Switch-Shutdown Position Function is required to be 
OPERABLE in MODES 1 and 2, and MODE 5 with any control rod 
withdrawn from a core cell containing one or more fuel 
assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn. 
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13. Manual Scram 
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The Manual Scram push button channels provide signals, via 
the manual scram logic channels, directly to the scram pilot 
solepoid power circuits. These manual scram logic channels 
are redundant to the automatic protective instrumentation 
channels and provide manual reactor trip capability. This 
Function was not specifically credited in the accident 
analysis but it is retained for the overall redundancy and 
diversity of the RPS as required by the NRC approved 
licensing basis. 

There is one Manual Scram push button channel for each of 
the two RPS manual scram logic channels. In order to cause 
a scram it is necessary that each channel ·in both manual 
scram trip systems be actuated. 

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the push buttons. 

Two channels of Manual Scram with one channel in each manual 
scram trip system are available and required to be OPERABLE 
in MODES 1 and 2, and in MODE 5 with any control rod 

• 
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assemblies, since these are the MODES and other specified 
conditions when control rods are withdrawn. 

14. RPS Channel Test Switch 

There are four RPS Channel Test Switches, one associated 
with each of the four automatic scram logic channels (Al, 
A2, Bl, and B2). These keylock switches allow the operator 
to test the OPERABILITY of each individual logic channel 
without the necessity of using a scram function trip. This 
is accomplished by placing the RPS Channel Test Switch in 
test, which will input a trip signal into the associated RPS 
logic channel. The RPS Channel Test Switches were not 
specifically credited in the accident analysis. However, 
because the Manual Scram Functions at Peach Bottom Atomic 
Power Station, were not configured the same as the generic 
model in Reference 9, the RPS Channel Test Switches were 
included in the analysis in Refe~ence 10. Reference 10 
concluded that the Surveillance Frequency extensions from 

(continued) 
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---------~------,------. ----- -------·· 
14, RPS Channel Test Switch (continued) 

RPS Functions, described in Reference 9, were not affected 
by t h e di ff e re n c e i n con f i g u r a t i on , s i n c e e a c h a u tom a t i c RP S 
channel has a test switch which is functionally the same as 
the manual scram switches in the generic model. As ·such, 
the RPS Channel Test Switches are retained in the Technical 
Specifications. 

There is no Allowable Value for this Function since the 
channels are mechanically actuated based solely on the 
position of the switches. 

Four channels of RPS Channel Test Switch with two channels 
in each trip system arranged in a one-out-of-two logic are 
available and required to be OPERABLE in MODES 1 and 2, and 
in MODE 5 with any control rod withdrawn from a core cell 
containing one or more fuel assemblies, since these are the 
MODES and other specified conditions when control rods are 
~ithdrawn. 

Note 1 has been provided to modify the ACTIONS related to 
_____________ ___._,R.L-c-P >-<,s _,.L-LL· n. s1.r:..unle.n.t ation-C.ba r:i r:i~R--1 • 3, Com~ A------

Ti mes, specifies that once a Condition has been entered, 
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subsequent divisions, subsystems, components, or variables 
expressed in the Condi ti on, discovered to be i·noperabl e or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Tim~s based on initial 
entry into the Condition. However, the Required Actions for 
inoperable RPS instrumentat1on channels provide appropriate 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate 
Condition entry for each inoperable RPS instrumentation 
channel. 

Note 2 has been provided to modify the ACTIONS for the RPS 
jnstrumentation functions of APRM Flow Biased Neutron-Flux 
High (Function 2.b) and APRM Fixed Neutron Flux-High 
(Function 2.c) when they are inoperable due to failure of SR 
3.3.1.1.2 and gain adjustments are necessary~ Note 2 allows 
entry into associated Conditions and Required Actions to be 
delayed for up to 2 hours if the APRM is indicating a lower 
power value than the calculated power (i.e., the gain 
adjustment factor (GAF) is high (non-conservative)). The GAF 
for any channel is defined as the power value determined ~Y 
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(continued) 

RPS Instrumentation 
B 3.3.1.1 

the heat balance divided by the APRM reading for that 
channel. Upon completion of the gain adjustment, or 
expiration of the allowed time, the channel must be returned 
to OPERABLE status or the applicable Condition entered and 
the Required Actions. taken. This Note is based on the time 
required to perform gain adjustments on multiple channels. 

A.l and A.2 

Because of the diversity of sensors available to provide 
trip signals and the redundancy of the RPS design, an 
allowable out of service time of 12 hours has been shown to 
be acceptable (Refs. 9, 12 & 13) to permit restoration of 
any inoperable channel to OPERABLE status. However, this 
out of service time-is only acceptable provided the 
associated 
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RPS Imstrumentation 
B 3.3.1.1 

Function's inoperable channel is in one trip system and the 
Function still maintains RPS trip capability (refer to 
Required Actions 8.1, B.2, and C.l Bases). If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel or the 
associated trip system must be placed in the tripped 
condition p~r Required Actions A.land A.2. Placing the 
inoperable channel in trip (or the associated trip system in 
trip) would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. Alternatively, if it is not 
desired to place the channel (or trip system) in trip (e.g., 
as i n the case where ,p 1 a c i n g the i nope r ab 1 e ch a ri n e 1 i n tr i p 
would result,in a full scram), Condition D must be entered 
and its Required Action taken. 

As rioted; Action A.2 is not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required I· 
APRM channel affects both trip systems. For that condition, 
Required Action A.l must be satisfied, and is the only 

• 

action (other than restoring operability) that will restore 
capability to accommodate a single failure. Inoperability • 
of more than one required APRM channel of the same trip 

-----------~--4fY-HU n-cl-te n-r--e-sti+-t s i n 1 o s s o-f-t-r4-j3 ca.pa 134---++-t-y.--B;'A G-----e-+1-t+-y____:j....n..t g.___ ___ _ 
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Condition C, as well as entery into Condition A for each 
channel. 

B,1 and B.2 

Condition B exists when, for any one or more Functions, at 
least one required channel is inoperable in each trip 
system. In this condition, provided at least one channel 
per tdp system is OPERABLE, the ~PS still maintains trip 
capability for that Function, but cannot accommodate a 
single failure in either trip system. 

Required Actions B.l and B.2 limit the time the RPS scram 
logic, for any Function, would not accommodate single 
failure in both trip systems (e.g., one-out-of-one and 
one-out-of-one arrangement for a typical four channel 
Function). The reduced reliability of this logic 
arrangement was not evaluated in References 9, 12 or 13 for 
the 12 hour Completion Time. Within the 6 hour allowance, 
the associated Function wil~ have all required channels 
OPERABLE or in trip (or any combination) in one trip system. 
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B.1 and B,2 (continued) 

RPS Instrumentation 
B 3.3.1.1 

Completing one of these Required Actions restores RPS to a 
reliability level equivalent to that evaluated in 
References 9, 12 or 13, which justified a 12 hour allowable 
out of service time as presented ·in Condition A. The trip 
system in the more degraded state should be placed in trip 
or, alternatively, all the inoperable chann~ls in that trip 
system should be placed in trip (e.g., a trip system with 
two inoperable channels could be in a more degraded state 
than a trip system with four inoperable channels if the two 
inoperable channels are in the same Function while the four 
inoperable channels are all in different Functions). The 
decision of which trip system is in the more degraded state 
should be based on prudent judgment and take into account 
current plant conditions (i.e., what MODE the plant is in). 
If this action would result in a scram or RPT, it is 
permissible to place the other trip system or its inoperable 
channels in trip. 

The 6 hour Completion Time is judged acceptable based on the 
remaining capability to trip, the diversity of the sensors 
available to provide the trip signals, the low probability 
of extensive numbers of inoperabilities affecting all 
diverse Functions, and the low probability of an event 
requiring the initiation of a scram. 

Alternately, if it is not desired to-place the inoperable 
channels (or one trip system) in trip (e.g .. ,,as in the case 
where placing the inoperable channel or associated trip 
system in trip would result in a scram, Condition D must be 
entered and its Required Action taken. 

As noted, Condition Bis not applicable for APRM Functions 
2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of an APRM 
channel affects both trip systems and is not associated with 
a specific trip system as are the APRM 2-0ut-Of-4 voter and 
other non-APRM channels for which Condition B applies. For 
an inoperable APRM channel, Required Action A.1 must be 
satisfied, and is the only action (other than restoring 
operability) that will restore capability to accommodate a 
single failure~ Inoperability of a Function in more than 
one required APRM channel results in loss of trip capability 
for that Function and entry into Condition C, as well as 
entry into Condition A for each channel. Be~ause Condition 
A and C provide Required Actions that are appropriate for 
the inoperability of APRM Functions 2.a, 2.b, 2.c, 2.d, or 
2.f, and these functions are not associated with specific 
trip systems as are the APRM 2-0ut-Of-4 voter and other non
APRM charinels, Condition B does not apply. 
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Required Action C.l is intended to ensure that appropriat~ 
actions are taken if multiple, inoperable, untripped 
channels within the same trip system for the same Function 
result in ari automatic Function, or two or more manual 
Functions, not maintaining RPS trip capability. A Function 
is considered to be maintaining RPS trip capability when 
sufficient channels are OPERABLE or in trip (or the 
associated trip .system is in trip), such that both trip 
systems will generate a trip signal from the given Function 
on a valid signal. For the typical Function with one-out
of-two taken twice logic and the IRM and APRM Functions, 
this would require both trip systems to have one channel 
OPERABLE or in trip (or the associated trip system in trip). 
For Function 5 (Main Steam Isolation Valve-Closure), this 
would require both trip systems to have each channel ' 
associated with the MSIVs in three main steam lines (not 
necessarily the same main steam lines for both trip 
systems)OPERABLE or in trip (or the associated trip system 
in trip). For Function 8 (Turbine Stop Valve-Closure), 
this would require both trip systems to have three channels, 
each OPERABLE or in trip (or the associated trip system in 
trip). For Functions 12 (Reactor Mode Switch - Shutdown • 
Position) and 13 (Manual Scram), this would require both 
trip systems to have one channel, each OPERABLE or in trip 
(or the associated trip system in trip). 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 hour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels . 

.!hl 

Required Action D.l directs entry into the appropriate 
Condition referenced in Table 3.3.1.1-1. The applicable 
condition specified in the Table is Function and MODE or 
other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Acti~n 
of Condition A, B, or C and the associated Completion Time 
has expired, Condition D will be entered for that channel 
and provides for transfer to the •ppropriate subsequent 
Condition. 

(continued) • 
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E.l, F.l and G.l 

RPS Instrumentation 
B 3.3.1.1 

If the channel (s) is not restored to OPERABLE status or 
placed in trip (or the associated trip system placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
spe,ci f i ed condition from f u 11 power conditions in an o rde rl y 
manner and without challenging plant systems. In additionj 
the Completion Time of Required Action E.1 is consistent 
with the Completion Time provided in LCD 3.2,2, "MINIMUM 
CRITICAL POWER RATIO ( MC PR) . " 

H.J. 

If the channel Cs) is not restored to OPERABLE status or 
placed in trip (or the associated trip syste~ placed in 
trip) within the allowed Completion Time, the plant must be 
placed in a MODE or other specified condition in which the 
LCO does not apply. This is done by immediately initiating 
act i on to f u 11 y i n s er t a 1 l i n s er tab 1 e cont r o 1 rods i n core 
cells containing one or more fuel assembli.es. Control rods 
in core cells containing no fuel assemblies do not affect 
the reactivity of the core and .are, therefore, not required 
to be inserted. Action must continue until all insertable 
control rods , n core cells contafni ng one or more fue 
assemblies are fully inserted. 

Ll 

If OPRM Upscale trip capability is not maintained, Condition 
I exists and Backup Stability Protection (BSP) 1s required. 
The Manual BSP Regions are described in Reference 22. The 
Manual BSP Regions are procedurally established consistent 
with the guidelines identified in Reference 22 and require 
specified manual operator actions if certain predefined 
operational conditions occur. 

The Completion Time of immediately is based on the importance 
of limiting the period of time during which no automatic or 
alternate detect and suppress trip capability is in place. 

I.2 and I.3 

Actions I.2 and I.3 are both required to be taken in, 
conjunction with Action I.l if OPRM Upscale trip capability 
is not maintained. As described in Section 7.4 of Reference 
22, the Automated BSP Scram Region is designed to avoid 
re a ct o r i n s t a b i1 it y by a u tom a t i c a 11 y p r e v en t i n g en t r y i n to 
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I,2 and I,3 (continued) 

RPS Instrumentation 
B 3.3.1.1 

the region of the power and flow-operating map that is 
susceptible to reactor instability. The reactor trip would be 
initiated by the modified APRM Simulated Thermal Power-High 
scram setpoints for flow reduction events that would have 
terminated in the Manual BSP Region I. The Automated BSP Scram 
Region ensures an early scram and SLMCPR protection. 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, based on operational experience, and 
based on the importance of restoring an automatic reactor 
trip for thermal-hydraulic instability events. 

BSP is intended as a temporary means to protect against thermal
hydraulic instability events. The action should be initiated 
immediately to document the situation and prepare the report. 
The reporting requirements of Specification 5.6.8 document the 
corrective actions and schedule to restore the required channels 
to an OPERABLE status. The Completion Time of 90 days shown in 
Specification 5.6.8 is adequate to allow time to evaluate the 
cause of the inoperability and to determine the appropriate 
corrective actions and schedu~e to restore the required channels 
to OPERABLE status. 

.J....1 

If the Required Action I is not completed within the associated 
Completion Time, then Action J is required. The Bases for the 
Manual BSP Regions and associated Completion Time is addressed 

._in the Bases for I .1. The Manual BSP Regi on.s a re required in 
conjunction with the BSP Boundary. 

The BSP Boundary, as described In Section 7.3 of Reference 22, 
defines an operating domain where potential instability events 
can be effectively addressed by the specified BSP manual -
operator actions. The BSP Boundary is constructed such that a 
flow reduction event initiated from this boundary and terminated 
at the core natural circulation line (NCL) would not exceed the 
Manual BSP Region I stability criterion. Potential 
instabilities would develop slowly as a result of the feedwater 
temperature transient (Ref. 22). 

The Completion Time of 12 hours to complete the specified 
actions is reasonable, based on operational experience, to reach 
the specific condition from full power conditions in an orderly 
manner and without challenging pl ant systems. 
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ACTIONS .J......3. 
(continued) 

BSP is a temporary means for protection against thermal
hydraulic instability events. An extended period of 
inoperability without automatic trip capability is not 
justified. Consequently, the required channels are required 
to be restored to OPERABLE status within 120 days. 

Based on engineering judgment, the likelihood of an 
instability event that could not be adequately handled by the 
use of the BSP Regions (See Action J.1) and the BSP Boundary 
(See Action J.2) during a 120-day period is negligibly small. 
The 120-day period is intended to allow for resolution of a 
variety of equipment problems (e.g., design changes, 
extensive analysis, or other unforeseen circumstances). This 
action is not intended to be used for operational _ 
convenience. Correction of most equipment failures or 
inoperabilities is expected to normally be accomplished 
within the completion times allowed for Actions for 
Conditions A and I. 

A Note is provided to indicate that LCD 3.Q.4 is not 
applicable. The intent of the note is to allow plant startup 
while operating within the 120-day Completion Time for 

_ is to allow an orderly completion of design and verification 

• 

• 0, _ Required Action J.3. The primary purpose of this exclusion 

-------------~a~c~t-:-"j_v~i tJ es , i n th e-e.Vfil+t--0-f-a-----r--€ El ll-4--r-ed-G ffi-9 n--r:-h-a n g e,-w itlTo a-1-----
u n due impact on plant operation. 
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K...l 

If the required channels are not restored to OPERABLE status 
and the Required Actions of J are not met within the 
associated Completion Times, then the plant must be placed in 
an operating condition in which the LCO does not apply. To 
achieve this status, the plant must be brought to less than 
17.6% RTP within 4 hours. The allowed Completion Time is · I 
reasonable, based on operating experience, to reach the 
specifie.d operating power level from full power conditions in 
an orderly manner and without challenging plant systems. 

(continued) 
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RPS 'Instrumentation 
B 3.3.1.1 

As noted at the beginning of the $Rs, the SRs for each RPS 
instrumentation Function are located in the SRs column of 
Table 3.3.1.1-1. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperab1e status sole1y for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains RPS trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 9, 12 & 13) assumption of 
the average time required to perform channel Surveillance. 
That analysis demonstrated that the 6 hour testing allowance 
does not significantly reduce the probability that the RPS 
will trip when necessary. 

SR 3.3.1.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channe1 to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between instrument channels could be 
an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
will detect gross ·channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Survei 71 ance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3.3.1.1.2 

To ensure that the APRMs are accurately indicating the true 
core average power, the APRMs are adjusted to the reactor 
power calculated from a heat balance if the heat balance 
calculated reactor power exceeds the APRM channel output by 
more than 2% RTP. 
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SR 3.3.1.1.2 (continued) 

RPS Instrumentation 
B 3.3.1.1 

This Surveillance does not preclude making APRM channel 
adjustments, if desired, when the heat balance calculated 
reactor power is less than the APRM channel output. To 
provide close agreement between the APRM indicated power and 
to preserve operating margin, the APRM channels are normally 
adjusted to within+/- 2% of the heat balance calculated 
reactor power. However, this agreement is not required for 
OPERABILITY when APRM output indicates a higher reactor power 
than the heat balance calculated reactor power. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3,3.1,1.2 (continued) 

RPS Instrumentation 
B 3.3.1.1 

A restriction to satisfying this SR when i 22.6% RTP is 
provided that requires the SR to be met only at~ 22.6% RTP 
because it is difficult to accurately maintain APRM 
indication of core THERMAL POWER consistent with a heat 
balance when< 22.6% RTP. At low power levels, a high degree 
of accuracy is unnecessary because of the large, inherent 
margin to thermal limits (MCPR, LHGR and APLHGR). At;;:: 22.6% 
RTP, the Surveillance is required to have been satisfactorily 
performed in accordance with SR 3.0.2. A Note is provided 
which allows an increase in THERMAL POWER above 22.6% if the 
Frequency is not met per SR 3.0.2. In this event, the SR 
must be performed within 12 hours after reaching or 
exceeding 22.6% RTP. Twelve hours is based on operating 
experience and in consideration of providing a reasonable 
time in which to complete the SR. 

SR 3.3,1.1.3 

(Not Used.) 

SR 3.3.1.1.4 

A CHANNEL FUNCTIONAL TEST is performed on each required 

• 

• channel to ensure that the entire channe1-wil]___p.e.r.fum-t~&-----
1ntended function. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 

SR 3.3,1,1,5 and SR 3.3.1,1,6 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be made 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

As noted, SR 3.3.1.1.5 is not required to be performed when 
entering MODE 2 from MODE 1, since testing of the MODE 2 
required WRNM Functions cannot be performed in MODE I 
without utilizing jumpers, lifted leads, or movable links. 
This allows entry into MODE 2 if the Frequency is not met 
per SR 3.0.2. In this event, the SR must be performed 
within 12 hours after entering MODE 2 from MODE 1. Twelve 
hours is based on operating experience and in consideration 
of providing a reasonable time in which to complete the SR. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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SR 3 . 3 . 1. 1. Z 

(Not Used.) 

SR 3.3.1.1.8 

RPS Instrumentation 
B 3.3.1.1 

LPRM gain settings are determined from the local flux 
profiles measured by the Traversing Incore Probe (TIP) 
System. This establishes the relative local flux profile 
for appropriate representative input to the APRM System. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.1.1.9 and SR 3.3.1.1.14 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. For Function 5, 7, and 8 
channels, verification that the trip settings are less than 
or equal to the specified Allowable Value during the CHANNEL 

--------------f-\::H"1 G.:r---Hl NAL-'.:J'..E-5f ~ c-t-r--e--q-tri-r-e-d---si-rr~he""dlcrn n e 1 S Co h s l st 
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of mechanical switches and are not subject to drift. An 
exception to this are two of the Function 7 level switches 
which are not mechanical. These Scram Discharge Volume 
(SDV) RPS switches (Fluid Components Inc.) are heat 
sensitive electronic level detectors which actuate by 
sensing a difference in temperature. The temperature 
detectors are permanently affixed within the scram discharge 
volume piping conservatively below the level (allowable 
value as measured in gallons) at which an RPS actuation 
signal will occur. Since there is no,drift involved with 
the physical location of these switches, verifying the trip 
settings are less than or equal to the specified allowable 
value during the CHANNEL FUNCTIONAL TEST is not required. 
Additionally, historical calibration data has indicated that 
the FCI level switches have not exceeded their Allowable 
Value when tested. 

In addition, Function 5 and 7 instruments are not accessible 
while the unit is operating at power due to high radiation 
and the installed indication instrumentation does not provide 
accurate indication of the trip setting. For the Function 9 
channe1s, verification that the trip settings are less than 
or equa1 to the specified Allowable Value during 

C 

B 3.3-30 Revision No. 119 

• 

• 

• 



BASES 

SURVEILLANCE 
REQUIREMENTS 

RPS Instrumentation 
B 3.3.1.1 

SR 3.3.1,1.9 and SR 3.3,1.1.14 (continued) 

the CHANNEL FUNCTIONAL TEST is not required since the 
instruments are not accessible while the unit is operating 
at power due to high radiation and the installed indication 
instrumentation does not provided accurate indication of the 
trip setting. Waiver of these verifications for the above 
functions is considered acceptable since the magnitude of 
drift assumed in the setpoint calculation is based on a 24 
month calibration interval. The Surveillance Frequency is 
controlled under the Surveillance Frequency Control Program. 

SR 3.3,1.1.10. SR 3.3.1.Ll2. SR 3.3.1.1.15. 
and SR 3.3,1,1,16 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test. veri f1 es that the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 

• 

• @ setpoi nt methodology. 
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f r om CHANNEL CALIBRATION due to ALARA reasons (when the plant 
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is operating, the radiation detectors are generally in a high 
radiation area; the steam tunnel). This exclusion is 
acceptable because the radiation detectors are passive 
devices, with minimal drift. To complete the radiation 
CHANNEL CALIBRATION, SR 3.3.1.1.16 requires that the 
radiation detectors be calibrated in accordance with the 
Surveillance Frequency Control Program. 

SR 3.3.1.1.12 for Function 3.3.1.1-1.2.b is modified by two 
Notes as identified in Table 3.3.1.1-1. The first Note 
requires evaluation of channel performance for the condition 
where the as-found setting for the channel setpoint is 
outside its as-found tolerance but conservative with respect 
to the Allowable Value. Evaluation of channel performance 
will verify that the Channel will continue to behave in 
accordance with safety analysis assumptions and the channel 
performance assumptions in the setpoint methodology. The 
purpose of the assessment is to ensure confidence in the 
channel performance prior to returning the channel to 
service. For channels determined to be OPERABLE but 
degraded, after returning the channel to service the 
performance of these channels will be evaluated under the 

C 
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SR 3.3.1.1.10. SR 3.3.1.1,12. SR 3.3.1.1.15. 
and SR 3.3.1.1.16 (continued) 

plant Corrective Action Program. Entry into the Corrective, 
Action Program will ensure required review and documentation 
of the condition. The second Note requires that·the as-left 
setting for the channel be within the Leave Alone Zone around 
the NTSP. Where a setpoint more conservative than the NTSP 
is used in the plant surveillance procedures (ATSP), the 
Leave Alone Zone and as-found tolerances, as applicable, will 
be applied to the surveillance procedure setpoint. This will 
ensure that sufficient margin to the Safety Limit and/or 
Analytical Limit is maintained. If the as-left channel 
setting cannot be returned to a setting within the Leave 
Alone Zone around the NTSP, then the channel shall be 
declared inoperable. The second Note also requires that NTSP 
and the methodologies for calculating the Leave Alone Zone 
and the as-found tolerances be in the Bases for the 
applicable Technical Specifications. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

As noted for SR 3.3.1.1.12, neutron detectors are excluded 
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with minimal drift, and because of the difficulty of 
simulating a meaningful signal. Changes in neutron detector 
sensitivity are compensated for by performing the 
calorimetric calibration (SR 3.3.1.1.2) and the LPRM 
calibration against the TIPs CSR 3.3.1.1.8). 

A second note is provided for SR 3.3.1.1.12 that allows the 
WRNM SR to be performed within 12 hours of entering MOOE 2 
from MODE 1. Testing of the MODE 2 WRNM Functions cannot be 
performed in MODE 1 without utilizing jumpers, lifted leads 
or movable links. This Note allows entry into MODE 2 from 
MODE 1, if the Frequency is not met per SR 3.0.2. Twelve 
hours is b9sed on operating experience and in consideration 
of providing a reasonable time in which to complete the SR. 

A third note is provided for SR 3.3.1.1.12 that includes in 
the_ SR the recirculation flow (drive flow) transmitters, 
whicb supply the flow signal to the APRMs. The APRM Simulated 
Thermal Power-High Function (Function 2.b) and the OPRM 
Upscale Function (Function 2.f), both require a valid drive 
flow signal. The APRM Simulated Thermal Power-High 

(continued) 
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SR 3.3.1,1,10. SR 3.3.1.1.12, SR 3.3.1,1.15, 
and SR 3.3.1.1.16 (continued) 

Function uses drive flow to vary the trip setpoint. The OPRM 
Upscale Function uses drive flow to automatically enable or 
bypass the OPRM Upscale trip output to RPS. A CHANNEL 
CALIBRATION of the APRM drive flow signal requires both 
cal i bra ting the drive fl ow transmitters and establishing a 
valid drive flow/ core flow relationship. The drive flow 
/core fiow relationship is established once per refJel cycle, 
while operating at or near rated power and flow conditions. 
This method of correlating core flo~ and drive flow is 
consistent with GE reco~mer.dations. Changes throughout the 
cycle in the drive flow/ core flow relationship due to the 
changing thermal hydraulic cperating conditions of the core 
are accounted for in :he margins included in the bases or 
analyses used to establish the setnoints for the APRM 
Simulated Thermal Power-High Function and the OPR~ Upscale 
Function. 

The Surveillance Frequency is controlled urder the 
Surveillcnce Frequency Cor.trol Progrcm. 

SR 3, 3 .1, 1.11 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that thi entire channel will perform the 
in:ended function. For the APRM Functions, this test 
supplements the automatic self-test functions that operate 
continuously in the APRM and voter chan~els. The scope of 
the APRM CHANNEL cuNCTIONAL TEST is ~imited to verif~cation 
of system trip output hardware. Software co~trolled 
functions are tested only incidentally. Automatic ~nternal 
self-test fur,ctions check the E9 ~0Ms in which the software
controlled logic is defined. Any changes i~ the EPROMs will 
be detected by t1e self-test function resulting in a trip 
and/or alar~ condition. The APRM CHANNEL FUNCTIONAL TEST 
covers the APR~ channels (including recirculation flow 
processing - applicable to Function 2.b and the auto-enable 
portion of Function 2.f only), the 2-0ut-Of-4 vo~er 
channels, and the interface connections into the RPS trip 
systems from the voter channels. Any setpoint adjustment 
shall be consistent with the assumptions of the current 
plant specific setpoint methodology. The Surveillance 
Frequency is con:rolled under the Surveillarce Frequency 
Control Program. (NOTE: The actual vcting logic of the 2-
0ut-Of-4 Voter Function is tested as part of SR 3.3.1.1.17) . 

8 3.3-33 Revision No. 148 

• 

• 

• 



0 ' 

0 

BASES 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

SR 3.3,1,1,11 (continued) 

RPS Instrumentation 
B 3.3.1.1 

A Note is provided for Function 2.a that requires this SR to 
be performed within 12 hours of entering MODE 2 from MODE 1. 
Testing of the MODE 2 APRM Function cannot be performed in 
MODE 1 without utilizing jumpers or lifted leads. Thfs Note 
allows entry into MODE 2 from MODE 1 if the associated 
Frequency is not met per SR 3.0.2. 

A second Note is provided for Function 2.b that clarifies 
th~t the CHANNEL FUNCTIONAL TEST for Function 2.b includes 
test1ng of the recirculation flow processing electronics, 
excluding the fl ow transmitters. 

SR 3.3,1.1.13 

This SR ensures that scrams initiated from the Turb1ne Stop 
Valve-Closure and Turbine Control Valve Fast Closure, Trip 
Oil Pressure-Low Functions will not be inadvertently bypassed 
when THERMAL POWER is~ 26.3% RTP. This involves calibration 
of the bypass channels. Adiquate margins for the instrument 
setpoint methodologies are incorporated into the actual 
setpoint. Because main turbine bypass flow can affect this 

I 

• setpotnt nonconservatively (THERMAL POWER is derive~+01--~----
ur ine first stage pressure), the main turbine bypass valves 

must remain closed during the ca1ibration at THERMAL POWER 
~ 26.3% RTP to ensure that the calibration is valid. 

If any bypass channel's setpoint is nonconservative (i.e., 
the Functions are bypassed at~ 26.3% RTP, either due to open 
main turbine bypass valve(s) or other reasons), then the 
affected Turbine Stop Valve-Closure and Turbine Contro1 
Valve Fast Closure, Trip Oil Pressure-Low, Functions are 
considered inoperable. Alternatively, the bypass channel can 
be placed in the conservative condition (nonbypas~). If 
placed in the nonbypass condition, this S~ is me~ and the 
channel is considered OPERABLE. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

Ccont1nued) 
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The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY 
of the required trip logic for a specific channel. The 
functional testing of control rods (LCO 3.1.3), and SDV vent 
and drain valves (LCO 3.1.8), overlaps this Surveillance to 
provide complete testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e 
simulates APRM and OPRM trip conditions at the 2-Out-Of-4 
voter channel inputs to check all combinations of two 
tripped inputs to the 2-Out-Of-4 logic in the voter channels 
and APRM related redundant RPS relays. 

SR 3.3.1.1.18 

This SR ensures that the individual channel response times 
are maintained less than or equal to the original design 
value. The RPS RESPONSE TIME acceptance criterion is 
included in Reference 11. 

• 
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Surveillance Frequency Control Program. 
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B 3.3 INSTRUMENTATION 

B. 3.3.1.2 Wide Range Neutron Monitor (WRNM) Instrumentation 

BASES 

BACKGROUND The WRNMs are capable of 'providing the operator with 
infonnation relative to the neutron flux level at very low 
flux levels in the core. As such, the WRNM indication is 
used by the operator to monitor the approach to criticality 
and detenuine when criticality is achieved. 

The WRNM subsystem of the Neutron Monitoring System (tfitS) 
consists of eight channels. Each of the WRNM channels can 
be bypassed, but only one at any given time per RPS trip 
system, by the operation of a bypass switch. Each channel 
includes one detector that is pennanently positioned in the 
core. Each detector assembly consists of a miniature 
fission chamber with associated cabling, signal conditioning 
.equipment, and electronics associated with the various WRNM 
functions. The signal conditioning equipment converts the 
current pulses from the fission chamber to analog DC 
currents that correspond to the count rate. Each channel 
also includes indication, alarm, and control rod blocks . 
However, this LCO specifies OPERABILITY requirements only 
for the monitoring and indication functions of the WRNMs. 

During refueling, shutdown, and low power operations, the 
primary indication of neutron flux levels is provided by the 
WRNHs or special movable detectors connected to the normal 
WRNM circuits. The WRNMS provide monitoring of reactivity 
changes during fuel or control rod movement and give the 
control room operator early indication of unexpected 
subcritical multiplication that could be indicative of an 
approach to critica1ity. 

APPLICABLE Prevention and mitigation of prompt reactivity excursions 
SAFETY ANALYSES during refueling and low power operation is provided by 

LCO 3.9.1, nRefueling Equipment Interlocks•; LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM)a; LCO 3.3.1.1, 11 Reactor Protection 
System (RPS) Instrumentation"; WRNM Period-Short and 

<continued} 
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. Average Power Range Monitor (APRM) Startup High Flux Scram 
Functions; and LCO 3.3.2.1, "Control Rod Block 
Instrumentation.a 

The WRNHs have no safety function associated with monitoring 
neutron flux at very low levels and are not assumed to 
function during any UFSAR design basis accident or transient 
analysis which would occur at very low neutron flux levels. 
However, the WRNMs provide the only on-scale monitoring of 
neutron flux levels during startup and refueling. 
Therefore, they are being retained in Technical 
Specifications. 

During startup in MODE 2, three of the eight WRNM channels 
are required to be OPERABLE to monitor the reactor flux 
level and reactor period prior to and during control rod 
withdrawal, subcritical multiplication and reactor 
criticality. These three required channels must be located 
in different core quadrants in order to provide a 
representation of the -0verall core response during thos~ 
periods when reactivity changes are occurring throughout the 
core. 

In MODES 3 and 4, with the reactor shut down, two WRNM 
--------------rc~h...--anmr~Tfferent quadrants provide redundant 

monitoring of flux levels in the core. 

0 

In MODE 5, during a spiral offload or reload, a WRNM outside 
the fueled region will no longer be required to be OPERABLE, 
since it is not capable of monitoring neutron flux in the 
fueled region of the core. Thus, CORE ALTERATIONS are 
allowed in a quadrant with no OPERABLE WRNM in an adjacent 
quadrant provided the Table 3.3.1.2-1, footnote (b), 
requirement that the bundles being spiral reloaded or spiral 
offloaded are all in a single fueled region containing at 
least one OPERABLE WRNM is met. Spiral reloading and 
offloading encompass reloading or offloading a cell on the 
edge of a continuous fueled region (the cell can be reloaded 
or offloaded in any sequence). 

In nonspiral routine operati-0ns, two WRNMs are required to 
be OPERABLE to provide redundant monitoring of reactivity 
changes in the reactor core. Because of the local nature of 
reactivity changes during refueling, adequate coverage is 
provided by requiring one WRNM to be OPERABLE for the 
connected fuel in the quadrant of the reactor core where 

<continued} 
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CORE ALTERATIONS are being perfonned. There are two WRNMs 
in each quadrant. Any CORE ALTERATIONS must be perfonned in 
a region of fuel that is connected to an OPERABLE WRNM to 
ensure that the reactivity changes are monitored within the 
fueled region(s) of the quadrant. The other WRNM that is 
required to be OPERABLE must be in an adjacent quadrant 
containing fuel. These requirements ensure that the 
reactivity of the core will be continuously monitored during 
CORE ALTERATIONS. . 

Special movable detectors, according to footnote (c) of 
Table 3.3.1.2-1, may be used in place of the nonnal WRNM 
nuclear detectors. These special detectors must be 
connected to the normal WRNM circuits in the NMS, such that 
the applicable neutron flux indication can be generated. 
These special detectors provide more flexibility in 
monitoring reactivity changes during fuel loading, since 
they can be positioned anywhere within the core during 
refueling. They must still meet the location requirements 
of SR 3.3.1.2.2 and all other required SRs for WRNMs. 

The Table 3.3.1.2-1, footnote (d), requirement provides for 
conservative spatial core coverage. 

For a WRNM channel to be considered OPERABLE, it must be 
-------------.p"r.,,o~v1aing neutron flux monitoring indication. 

I APPLICABILITY 

ACTIONS 

0 

The WRNMs are required to be OPERABLE in MODES 2, 3, 4, 
and 5 prior to the WRNMs reading 125E-5 % power to provide 
for neutron monitoring. In MODE 1, the APRMs provide 
adequate monitoring of reactivity changes in the core; 
therefore, the WRNMs are not required. In MODE 2, with 
WRNMs reading greater than 125E-5 % power, the WRNH Period
Short function provides adequate monitoring and the WRNMs 
monitoring indication is not required. 

A.I and B.l 
In MODE 2, the WRNM channels provide the means of monitoring 
core reactivity and criticality. With any number of the 
required WRNMs inoperable, the ability to monitor neutron 
flux is degraded. Therefore, a limited time is allowed to 
restore the inoperable channels to OPERABLE status. 

<continued} 
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Provided at least one WRNM remains OPERABLE, Required 
Action A.I allows 4 hours to restore the required WRNMs to 
OPERABLE status. This time is reasonable because there is 
adequate capability remaining to monitor the core, there is 
limited risk of an event during this time, and there is 
sufficient time to take corrective actions to restore the 
required WRNMs to OPERABLE status. During this time, 
control tod withdrawal and power increase is not precluded 
by this Required Action. Having the ability to monitor the 
core with at least one WRNH, proceeding to WRNH indication 
greater than 125E-5 % power, and thereby exiting the 
Applicability of this LCO, is acceptable for ensuring 
adequate core monitoring and allowing continued operation. 

With three required WRNHs inoperable, Required Action B.l 
allows no positive changes 1n reactivity {control rod 
withdrawal must be immediately suspended) due to inability 
to lllOnitor the changes. Required Action A.I still applies 
and allows 4 hours to restore monitoring capability prior to 
requiring control rod insertion. This allowance is based on 

• 

the limited risk of an event during this time, provided that • 
no control rod withdrawals are allowed, and the desire to 
concentrate efforts on repaiRABrather than to i1T111ediately 
shut down, with no WRNMs OPE 

Ll 

In MODE 2, if the required number of WRNMs is not restored 
to OPERABLE status within the allowed Completion Time, the 
reactor shall be placed in MODE 3. With all control rods 
fully inserted, the core is in its least reactive state with 
the most margin to criticality. The allowed Completion Time 
of 12 hours is reasonable, based on operating experience~ to 
reach MODE 3 from full power conditions in an orderly manner 
and without challenging plant systems. 

D.1 and 0.2 

With one or more required WRNMs inoperable in MODE 3 or 4, 
the neutron flux monitoring capability is degraded or 
nonexistent. The requirement to fully insert all insertable 
control rods ensures that the reactor will be at its minimum 
reactivity level while no neutron monitoring capability is 

<continued) 
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available. Placing the reactor mode switch in the shutdown 
position prevents subsequent control rod withdrawal by 
maintaining a control rod block. The allowed Completion 
Time of 1 hour is sufficient to accomplish the Required 
Action, and takes into account the low probability of an 
event requiring the WRNM occurring during this interval. 

E.I and E.2 

With one or more required WRNMs inoperable in MODE 5, the 
ability to detect local reactivity changes in the core 
during refueling is degraded. CORE ALTERATIONS must be 
innediately suspended and action must be immediately 
initiated to ftilly insert all insertable control rods in 
core cells containing one or more fuel assemblies. 
Suspending CORE ALTERATIONS prevents the two most probable 
causes of reactivity changes, fuel loading and control rod 
withdrawal, from occurring. Inserting all insertable 
control rods ensures that the reactor will be at its minimum 
reactivity given that fuel is present in the core. 

• 

Suspension of CORE ALTERATIONS shall not preclude completion • 
of the movement of a component to a safe, conservative ' 
position. 

Action {once required to be initiated) to insert control 
rods must continue until all insertable rods in core cells 
containing one or more fuel assemblies are inserted. 

As noted at the beginning of the SRs, the SRs for each WRNH 
Applicable MODE or other specified conditions are found in 
the SRs column of Table 3.3.1.2-1. 

SR 3.3.1.2.1 and SR 3.3.1.2.3 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on another channel. It 
is based on the assumption that instrument channels 
monitoring the same parameter should read approximately the 
same value. Significant deviations between the instrument 
channels could be an indication of excessive instrument 
drift in one of the channels or something even more serious. 

(continued} • 
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SR 3.3,1.2.1 and SR 3.3.1.2.3 (continued) 

A CHANNEL CHECK will detect gross channel failure; thus, it 
is key to verifying the instrumentation continues to operate 
properly between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument ~ncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Progr~m. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3.3,1.2,2 

To provide adequate coverage of potential reactivity changes 

• 

in the core, one WRNM is required to be OPERABLE for the • 
connected fuel in the quadrant where CORE ALTERATIONS are 
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adj a cent quadrant containing fuel. Note 1 states that the SR 
is required to be met only during CORE ALTERATIONS. It is 
not required to be met at other times in MODE 5 since core 
reactivity changes are not occurring. This Surveillance 
consists of a review of plant logs to ensure that WRNMs 
required to be OPERABLE for given CORE ALTERATIONS are, in 
fact, OPERABLE. In the event that only one WRNM is required 
to be OPERABLE, per Table 3.3.1.2-1, footnote (b), only the 
a. portion of this SR is required. Note 2 clarifies that 
more than one of the three requirements can be met by the 
same OPERABLE WRNM. The Surveillance Frequency is controlled 
under the Surveillance Frequency Control Program. 
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This Surveillance consists of a verification of the WRNM · 
instrument readout to ensure that the WRNM reading is greater 
than a specified minimum count rate, which ensures that the 
detectors are indicating count rates indicative of neutron 
flux levels within the core. The signal-to-noise ratio shown 
in Figure 3.3.1.2-1 is the WRNM count rate at which there is 
a 95% probability that the WRNM signal indicates the presence 
of neutrons and only a 5% probability that the WRNM signal is 
the result of noise (Ref. 1). With few fuel assemblies 
loaded, the WRNMs will not have a high enough count rate to 
satisfy the SR. Therefore, allowances are made for loading 
sufficient "source" material, in the form of irradiated fuel 
assemblies, to establish the minimum count rate. 

To accomplish this, the SR is modified by Note 1 that states 
that the count rate is not required to be met on a WRNM that 
has less than or equal to four fuel assemblies adjacent to 
the WRNM and no other fuel assemblies are in the associated 
core quadrant. With four or less fuel assemblies loaded 
around each WRNM and no other fuel assemblies in the 
associated core quadrant, even with a control rod withdrawn, 
the configuration will not be critical. In addition, Note 2 

• 
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spiral unloading. 1f the core is being unloaded in this 
manner, the various core configurations encountered will not 
be critical. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.1.2.5 

Performance of a CHANNEL FUNCTIONAL TEST demonstrates the 
associated channel will function properly. SR 3.3.1.2.5 is 
required in MODES 2, 3, 4 and 5 and ensures that the channels 
are OPERABLE while core reactivity changes could be in 
progress. The Surveillance Frequency is controlled under the -1 
Surveillance Frequency Control Program. 
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Verjfication of the signal to noise ratio also ensures that 
the detectors are correctly monitoring the neutron flux. 

The Note to the Surveillance allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability (THERMAL POWER decreased to WRNM reading Of 
125E-5 % power or below). The SR must be performed within 
12 hours after WRNMs are reading 125E-5 % power or below. 
The allowance to enter the Applicability with the Frequency 
not met is reasonable, based on the limited time of 12 hours 
allowed after entering the Applicability. Although the 
Surveillance could be performed while at higher power, the 
plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hour 
Frequency is reasonable, based on the WRNMs being otherwise 
verified to be OPERABbE Ci :e., satisfactorily perf~rming the 
CHANNEL CHECK) and the time required to perform the 
Surveillances. 

SR 3.3.1.2.6 

• 
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of the WRNM detectors and associated circuitry. The Frequency 
considers the plant conditions required to perform the test, 
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the ease of performing the test, and the likelihood of a 
Change in the system or component status. Note 1 excludes 
the neutron detectors from the CHANNEL CALIBRATION because 
they cannot readily be adjusted. The detectors are fission 
chambers that are designed to have a relatively constant 
sensitivity over the range and with an accuracy specified for 
a fixed useful life. 

B 3.3-44 Revision No. 87 

• 



0 

0 

BASES 

SURVEILLANCE 
REQUIREMENTS 

REFERENCES 

PBAPS UN IT 3 

WRNM Instrumentation 
B 3.3.1.2 

SR 3,3,1.2.6 (continued) 

Note 2 to the Surveillance allows the Surveillance to be 
delayed until entry into the specified condition of the 
Applicability. The SR must be performed in MODE 2 within 
12 hours of entering MODE 2 with WRNMs reading 125E-5 % power 
or below. The allowance to enter the Applicability ~ith the 
Frequency not met i~-reasonable, based on the limited time of 
12 hours allowed after entering the Applicability. Although 
the Surveillance could be performed while at higher power, 
the plant would not be expected to maintain steady state 
operation at this power level. In this event, the 12 hour 
Frequency is reasonable, based on the WRNMs being otherwise 
verified to be OPERABLE (i.e., satisfactorily performing the 
CHANNEL CHECK) and the time required to· perform the 
Surveillance. 

1. NRC Safety Evaluation Report for Amendment Numbers 147 
and 149 to Facility Operating License Numbers DPR-44 and 
DPR-56, Peach Bottom Atomic Power Station, Unit Nos. 2 
and 3, August 28, 1989. 
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Control rods provide the primary means for control of 
reactivity changes. Control rod block instrumentation 
includes channel sensors, logic circuitry, switches, and 
relays that are designed to ensure that specified fuel 
design limits are not exceeded for postulated transients and 
accidents. During high power operation, the rod block 
monitor (RBM) provides protection for control rod withdrawal 
error events. · During low power operations, control rod 
blocks from the rod worth minimizer (RWM) enforce specific 
control rod sequences designed to mitigate the consequences 
of the control rod drop accident (CRDA). During shutdown 
conditions, control rod blocks from the Reactor Mode 
Switch - Shutdown Position Function ensure that all control 
rods remain inserted to prevent.inadvertent criticalities. 

The purpose of the RBM is to limit control rod withdrawal if 
localized neutron flux exceeds a predetermined setpoint 
during control rod manipulations. It is assumed to function 
to block further control rod withdrawal to preclude a MCPR • 
Safety Limit (SL} violation. The RBM supplies a trip signal 
to the Reactor Manual Control System (RMCS) to appropriately 
inhibit control rod withdrawal during power operation above 
the low power range setpoint. The RBM has two channels, 
either of which can initiate a control rod block when the 
channel output exceeds the control rod block setpoint. One 
RBM channel inputs into one RMCS rod block circuit and the 
other RBM channel inputs into the second RMCS rod block 
circuit. The RBM channel signal is generated by averaging a 
set of local power range monitor (LPRM) Signals at various 
core heights surrounding the control rod being withdrawn. A 
signal from one of the four redundant average power range 
monitor (APRM) channels supplies a reference signal for one 
of the RBM channels and a signal from another of the APRM 
channels supplies the reference signal to the second RBM 
channel. This reference signal is used to determine which 
RBM range setpoint (low, intermediate, or high) is enabled. 
If the APRM is indicating less than the low power range 
setpoint, the RBM is automatically bypassed. The RBM is 
also automatically bypassed if a peripheral control rod is 
selected (Ref. 1). A rod block signal is also generated if 
an RBM inoperable trip occurs, since this could indicate a 
problem with the RBM channel. 

B 3.3-46 
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Control Rod Block Instrumentation 
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The inoperable trip will occur if, during the nulling 
(normalization) sequence, the RBM channel fails to null or 
too few LPRM inputs are available, if a critical self-test 
fault has been detected, or the RBM instrument mode switch 
is moved to any position other than "O~eratea. 

The purpose of the RWM is to control rod patterns during 
startup and shutdown, such that only specified control rod 
sequences and relative positions are allowed over the 
operating range from all control rods inserted to 10% RTP. 
The sequences effectively limit the potential amount and 
rate of reactivity increase during a CRDA. Prescribed 
control rod sequences are stored in the RWM, which will 
initiate control rod withdrawal and insert blocks when the 
actual sequence deviates beyond allowances from the stored 
sequence. The RWM determines the actual sequence based 
position indication for each control rod. The RWM also uses 
feedwater flow and steam flow signals to determine when the 
reactor power is above the preset power level at which the 
RWM is automatically bypassed (Ref. 2). The RWM is a single 
channel system that provides input into both RMCS rod block 
circuits. 

• 

With the reactor mode switch in the shutdown position, a • 
control rod withdrawal block is applied to all control rods 
to ensure that the shutdown condition is maintained. This 
Function prevents inadvertent criticality as the result of a 
control rod withdrawal during MODE 3 or 4, or during MODE 5 
when the reactor mode switch is required to be in the 
shutdown position. The reactor mode switch has two 
channels, each inputting into a separate RMCS rod block 
circuit. A rod block in either RMCS circuit will provide a 
·control rod block to all control rods. 

1. Rod Block Monitor 

The RBM is designed to prevent violation of the MCPR 
SL and the cladding 1% plastic strain fuel design limit that 
may result from a single control rod withdrawal error (RWE) 
event. The analytical methods and assumptions used in 

, evaluating the RWE event are summarized in Reference 1. A 

(continued) 
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1, Rod Block Monitor {continued) 

statistical analysis of RWE events was performed to 
determine the RBM response for both channels for each event. 
From these responses, the fuel thermal performance as a 
function of RBM Allowable Value was determined. The 
Allowable Values are chosen a.s a function of power level. 
The .Allowable Values are specified in the CORE OPERATING 
LIMITS REPORT (COLR). Based on the specified Allowable 
Values, operating limits are established. 

The RBM Function satisfies Criterion 3 of the NRC Policy 
Statement. 

Two channels of the RBM are required to be OPERABLE, with 
their setpoints within the appropriate Allowable V~lues to 
ensure that no single instrument failure can preclude a rod 
block from this Function. The actual setpoints are 
calibrated consistent with applicable setpoint methodology. 

Trip setpoints are specified in the setpoint calculations. 
The trip setpoints are selected to ensure that the setpoints 

. 0 do not exceed the Allowable Values between successive 
\::._) CHANNEL CALIBRATIONS. Operation with a trip setting less 

--~----------~onservative than_the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor power), and when the 
measured output value of the process parameter exceeds the 
setpoint, the associated device (e.g., trip unit) changes 
state. The analytic or design limits are derived from the 
limiting values of the process parameters obtained from the 
safety analysis or other appropriate documents. The 
Allowable Values are derived from the analytic or design 
limits, corrected for calibration, process, and instrument 
errors. The trip setpoints are determined from analytical 
or design limits, corrected for calibration, process, and 
instrument errors, as well as, instrument drift. In 
selected cases, the Allowable Values and trip setpoints are 
determined by engineering judgement or historically accepted 
practice relative to the intended function of the channel. 
The trip setpoints determined in this manner provide 
adequate protection by assur,ing instrument and process 
uncertainties expected for the environments during the 
operating time of the channels are accounted for. 

0 
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1. Rod Bloc.k Monitor (continued) 

The RBM is assumed to mitigate the consequences of an RWE 
event when operating~ 28.4% RTP. Below this power level, 
the consequences of an RWE event wil1 not exceed the MCPR SL 
and, therefore, the RBM is not required to be OPERABLE. 
Analyses (Ref. 1) have shown that with an initial MCPR 
g re ate r th a n o r e qua l to t he 1 i m 1t s p e c if i e d i n t he CO LR , ri o 
RWE event will result in exceeding the MCPR SL. Therefore, 
under these conditions, the RBM is also not required to be 
OPERABLE. -

,. Rod Worth Minimizer 

The RWM enforces the analyzed rod positlon sequence to 
ensure that the initial conditions of the CRDA analysis are 
not violated. The·analytical methods and assumptions used 
in evaluating the CROA are summarized in References 3, 4, 5, 
and 11. The analyzed rod position sequence requires that 
control rods be moved in groups, with all control rods 
assigned to a specific group requfri:!d to be within specified 
banked positions. Requirements that the control rod 
sequence is in compliance with the analyzed rod position 
sequence are specified in LCD 3.1.6, "Rod Pattern Control." 

~------~LLI en per£ o rm-1.1'.l ~t{J GWn of th €-f)¾fl-t---,-a-n-o-p tto n a 1 co II tr- o4 
rod sequence (Ref. 11) may be used if the coupling of each 
withdrawn control rod has been confirmed. The rods· may be 
inserted without the need to stop at intermediate positions. 
When using the Reference 11 control rod insertion sequence 
for shutdown, the RWM may be reprogrammed to enforce the 
requirements of the improved control rod insertion process, 
or may be bypassed and the improved control rod shutdown 
sequence implemented under the controls in Condition D. 

PBAPS UNIT 3 

The RWM Function satisfies Criterion 3 of the NRC Policy 
Statement. 

Since the RWM is a hardwired system designed to act as a 
backup to operator control of the rod sequences, only one 
chann~l of the RWM is available and required to be OPERABLE 
(Ref. 6). Special circumstances provided for in the 
Required Action of LCD 3.1.3, "Control Rod OPERABILITY," and 
LCD 3.1.6 may necessitate bypassing the RWM to allow . 
continued operation with inoperable control rods, or to 
allow correction of a control rod pattern not in compliance 
with the analyzed rod position sequence. The RWM may be 
bypassed as required by these conditions, but then it must 
be considered inoperable and the Required Actions of this 
LCD followed. 

<continued) 
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2, Rod Worth Minimizer (continued) 

Compliance with the analyzed rod position sequence, and 
therefore OPERABILITY of the RWM, is required in MODES 1 
and 2 when THERMAL POWER is< 10% RTP. When THERMAL POWER 
is> 10% RTP, there is no possible control rod configuration 
that results in a control rod worth that could exceed the 
280 cal/gm fuel damage limit during a CRDA (Refs. 4 and 6). 
In MODES 3 and 4, all control rods are required to be 
inserted into the core; therefore, a CRDA cannot occur. In 
MODE 5, since only a single control rod can be withdrawn 
from a c9re cell containing fuel assemblies, adequate SOM 
ensures that the consequences of a CRDA are acceptable, 
since the reactor will be su.bcritical. 

3, Reactor Mode Switch-Shutdown Position 

During MODES 3 and 4, and during MODE 5 when the reactor 
mode switch is required to be in the shutdown position, the 
core is assumed to be subcritical; therefore, no positive 
reactivity insertion events are analyzed. The Reactor Mode 
Switch-Shutdown Position control rod withdrawal block 
ensures that the reactor remains subcritical by blocking 
c on t r o 1 r o d w i t h d r a w a l , t h e r e by p res e r v i n g t h e a s s ump t i on s 
of the safety analysis. 

The Reactor Mode Switch-Shutdown Position Function 
satisfies Criterion 3 of the NRC Policy Statement. 

Two channels are required to be OPERABLE to ensure that no 
single channel failure will preclude a rod block when 
required. There is no Allowable Value for this Function 
since the channels are mechanically actuated based solely on 
reactor mode switch position. 

During shutdown conditions (MODE 3, 4, or 5), no positive 
reactivity insertion events are analyzed because assumptions 
are that control rod withdrawal blocks are provided to_ 
prevent criticality. Therefore, when the reactor mode 
switch is in the shutdown positio.n, the control rod 
withdrawal block is required to be OPERABLE. During MODE 5 
with the reactor mode switch in the refueling position, the 
refuel position one-rod-out interlock (LCO 3.9.2, "Refuel 
Position One-Rod-Out Interlock") provides the required 
control rod withdrawal blocks. 

(continued) 
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With one RBM channel inoperable~ the remaining OPERABLE 
channel is adequate to perform the control rod block 
fun ct ion; however, overa 11 .reliability is reduced because a 
single failure in the remaining OPERABLE channel can result 
in no control rod block capability for the RBM. For this 
reason, Required Action A.I requires restoration of the 
inoperable channel to OPERABLE status. The Completion Time 
of 24 hours is based on the low probability of an event 
occurring coincident with a failure in the remaining 
OPERABLE channel. 

• 

If Required Action A.I is not met and the associated 
Completion Time has expired, the inoperable channel must be 
placed in trip within I hour. If both RBM channels are 
inoperable, the RBM is not capable of performing its 
intended function; thus, one channel must also be placed in 
trip. This initiates a control rod withdrawal block, 

() thereby ensuring that the R.BM function is met. • 

------,---------------1--he-LJ10ur-Complet-icm-+-ime--ts-lntended to al l ow-t-he--operator~-
t i me to evaluate and repair any discovered inoperabilities 

0 
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and is acceptable because it minimizes risk while allowing 
time for restoration or tripping of inoperable channels. 

C.l, c.2.1.1, c.2.1.2, and C.2.2 

With the RWM inoperable during a reactor startup, the 
operator is still capable of enforcing the prescribed 
control rod sequence. However, the overall reliability is 
reduced because a single operator error can result in 
violating the control rod sequence. Therefore, control rod 
movement must be immediately suspended except by scram. 
Alternatively, startup may continue if at least 12 control 
rods have already been withdrawn, or a reactor startup with 
an inoperable RWM was not performed in the last 12 months. 
These requirements minimize the number of reactor startups 
initiated with the RWM inoperable. Required Actions C.2.1.1 
and C.2.1.2 require verification of these conditions by 
review of plant logs and control room indications. Once 
Required Action C.2.1.1 or C.2.1.2 is satisfactorily 

(continued) 
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C.I, C.2.1.1, c.2.1.2, and C.2,2 (continued) 

completed, control rod withdrawal may proceed in accordance 
with the restrictions imposed by Required Action C.2.2. 
Required Action C.2.2 allows for the RWM Function to be 
perfonned manually and requires a double check of compliance 
with the prescribed rod sequence by a second licensed 
operator (Reactor Operator or Senior Reactor Operator) or 
other qualified member of the technical staff. The RWM may 
be bypassed under these conditions to allow continued 
operations. In addition, Required Actions of LCO 3.1.3 and 
LCO 3.1.6 may require bypassing the RWM, during which time 
the RWM must be considered inoperable with Condition C 
entered and its Required Actions taken . 

.lhl 

With the RWM inoperable during a reactor shutdown, the 
operator is still capable of enforcing the prescribed 
control rod sequence. Required Action D.1 allows for the 
RWM Function to be performed manually and requires a double 
check of compliance with the prescribed rod sequence by a 
second licensed operator (Reactor Operator or Senior Reactor 

• 

----~------- ---Oper--ator+-or-0-th~ual-if-i-ed-tnember of the-technJ caLstaf£.. __ _ 
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The RWM may be bypassed under these conditions to allow the 
reactor shutdown to continue. 

E, l and E.2 

With one Reactor Mode Switch-Shutdown Position control rod 
withdrawal block channel inoperable, the remaining OPERABLE 
channel is adequate to perfonn the control rod withdrawal 
block function. However, since the Required Actions are 
consistent with the normal action of an OPERABLE Reactor 
Mode Switch-Shutdown Position Function (i.e., maintaining 
all control rods inserted), there is no distinction between 
having one or two channels inoperable. 

In both cases (one or both channels inoperable), suspending 
all control rod withdrawal and initiating action to fully 
insert all insertable control rods in core cells containing 
one or more fuel assemblies will ensure that the core is 
subcritical with adequate SDM ensured by LCO 3.1.1. Control 
rods in core cells containing no fuel assemblies do not 

(continued} 
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affect the reactivity of the core and are therefore not 
required to be inserted. Action must continue until all 
insertable control rods in core cells containing one or more 
fuel assemblies are fully inserted. 

As noted at the beginning of the SRs, the SRs for each 
Control Rod Block instrumentation Function are found in the 
SRs column of Table 3.3.2.1-1. 

The Surveillances are modified by a Note to indicate that 
when an RBM channel is placed in an inoperable status solely 
for performance of required Surveillances, entry into 
associated Conditions and Required Actions may be delayed 
for up to 6 hours provided the associated Function maintains 
control rod block capability. Upon completion of the 
Surveillance, ,or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Refs. 8, 9, 
& 10) assumptions of the average time required to perform 
channel surveillances. That analysis demonstrated that the 

• 

• ----------------v----1--lcwr-t.e.s.tJ.ng----a..l.l-oW-aA:J ce-d o e.5-!l ot-s-ig nJ-ficantJ~-1'.'..edu ce---tb ~---
probability that a control rod block will be initiated when 
necessary. 
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SR 3,3.2.1.1 

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel 
to ensure that the entire channel will perform the intended 
function. Any setpoint adjustment sftall be consistent with 
the assumptions of the current plant specific setpoint 
methodology. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

B 3.3-53 Revision No. 87 
• 



0 

0 

BASES 

SURVEILLANCE 
REQUIREMENTS 

(continued) 

PBAPS UN IT 3 

Control Rod Block Instrumentation 
B 3.3.2.1 

SR 3.3.2.1.2 and SR 3.3.2.1.3 

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure 
that the entire system will perform the intended function. 
The CHANNEL FUNCTIONAL TEST for the RWM is performed by 
withdrawing a control rod not in compliance with the 
prescribed sequence and verifying a control rod block 
occurs. It is permissible to simulate the withdrawn control 
rod condition into the RWM in order to verify a control rod 
b1ock occurs. SR 3.3.2.1.2 is performed during a startup 
and SR 3.3.2.1.3 is performed during a shutdown (or power 
reduction to s 10% RTP). As n6ted in the SRs, SR 3.3.2.1.2 
is not required to be performed until 1 hour after any 
control rod is withdrawn at s 10% RTP in MODE 2. As noted, 
SR 3.3.2.1.3 is not required to be performed until 1 hour 
after TH~RMAL POWER is s 10% RTP in MODE 1. Th,s allows 
entry at s~l0% RTP in MODE 2 for SR 3.3.2.1.2 and entry into 
MODE 1 when THERMAL POWER is s 10% RTP for SR 3.3.2.1.3 to 
perform the required Surveillance if the Frequency is not 
met per SR 3.0.2. The 1 hour allowance is based on 
operating experience and in consideration of providing a 
reasonable time in which to complete the SRs. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Prog~am. 

SR 3.3.2,1.4 

The RBM setpoints are automatically varied as a function of 
power. Three Allowable Values are specified in the COLR, 
each within a specific power range. The power at which the 
control rod block Allowable Values automatically change are 
based on the APRM signal's input to each RBM channel. Below 
the minimum power setpoint, the RBM is automatically 
bypassed. These power Allowable Values must be verified 
using a simulated or actual signal periodically to be less 
than or equal to the specified values. If any power range 
setpoint is nonconservative, then the affected RBM channel 
is considered inoperable. Alternatively, the power range 
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channel can be placed in the conservative condition (i.e., 
enabling the proper RBM setpoint). If placed in this 
condition, the SR is met and the RBM channel is not 
considered inoperable. As noted, neutron detectors are 
excluded from the Surveillance because they are passive 
devices, with minimal drift, and because of the difficulty 
of s i mu l a.ti n g a me a n i n g f u l s i g n a l . 

Neutron detectors are adequately tested in SR 3.3.1.1.2 and 
SR 3.3.1.1.8. The Surveillance Frequency is controlled under 
the Surveillance Frequency Control Program. 

SR 3,3.2.1.5 

A CHANNEL CALIBRATION is a complete check of ,the instrument 
loop and the sensor. This test verifies the chann~l responds 
to the measured parameter within the necessary range and 
accuracy. CHANNEL CALIBRATION leaves the channel adjusted to 
account for instrument drifts between successive calibrations 

• 

Q consistent with the plant specific setpoint methodology. • 

__ ' ____________ ~A~s~n~□~t-e~d ,_______ne_ui.c.D_n_ct_e.t..e.c.to rs are ex c .. lud.ecL.f_c..oITLi..be__CBA N N E..l-----
CA LIB RATION because they are passive devices, with minimal 
drift, and because of the difficulty of simulating a 
meaningful signal. Neutron detectors are adequately tested 
in SR 3.3.1.1.2 and SR 3.3.1.1.8. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

0 • 
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The RWM is automatita1ly bypassed when power is above a 
sp~cified value. This automatic action can itself be 
bypassed to allow for control rod sequence enforcement up to 
100% RTP. The power level is determined from feedwater flow 
and steam flow signals. The automatic bypass setpoint must 
be verified periodically to be> 10% RTP. If the RWM low 
power setpoint is nonconservative, then the RWM is considered 
inoperable. Alternately, the low power setpoint channel can 
be placed in the conservative condition (nonbypass). If 
placed in the nonbypassed condition, the SR is met and the 
RWM is not considered inoperable. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3.3,2,1.7 

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode 
Switch-Shutdown Position Function to ensure that the entire 
channel will perform the intended function. The CHANNEL 
FUNCTIONAL TEST for the Reactor Mode Swiich-Shutdown 
Position Function is performed by ~ttempting to withdraw any 

• 

• -------------~c-G+l--t-r-0+-1"-GG-W-i-Ul the re a &t---B-f'------110~ e-s-htt-ttk:Jwn-------
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position and verifying a control rod block occurs. 

As noted in the SR, the Surveillance is not required to be 
performed until 1 hour after the reactor mode switch is in 
the shutdown position, since testing of this interlock with 
the reactor mode switch in any other position cannot be 
performed without using jumpers, li'fted leads, or movable 
links. This allows entry into MODES 3 and 4 if the Frequency 
is not met per SR 3.0.2. The 1 hour allowance is based on 
operating experience and in consideration of providing a 
reasonable time in which to complete the SR. 

B 3.3-56 Revision No. 87 
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SR 3,3,2.1,7 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,2,1.8 

The RWM will only enforce the proper control rod sequence if 
the rod sequence is properly input into the RWM computer. 
This SR ensures that the proper sequence is loaded into the 
RWM so that it can perform its intended function. The 
Surveillance is performed once prior to declaring RWM 
OPERABLE following loading of sequence into RWM, since this 
is when rod sequence input errors are possible. 

1. 

2. 

NEDC-32162-P, "Maximum Extended Load Line Limit and 
ARTS Improvement Program Analysis for Peach Bottom 
Atomic Power Station, Units 2 and 3," Revision 1, 
February 1993. 

UFSAR, Sections 7.10.3.4.8 and 7.16.3. 

• 

• _____________ ----.-,_.------N-W W-40-1-1---P---..A~@A@.Kl~t-~-n {l-a-r-d-Ap p-l.:i---G--a.t..:i-O ..,_____ __ _ 

4. 

5. 

6. 
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for Reactor Fuel," la test approved revision. 

"Modifications to the Requirements for Control Rod 
Drop Accident Mitigating Systems," BWR Owners' Group, 
July 1986. 

NED0-21231, "Banked Position Withdrawal Sequence," 
January 1977. 

NRC SER, "Acceptance of Referencing of Licensing 
Topical Report NEDE-24011-P-A," "General Electric 
Standard Application for Reactor Fuel, Revision 8, 
Amendment 17," December 27, 1987. 
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NEDC-30851-P-A, "Technical Specification Improvement 
Analysis for BWR Control Rod Block Instrumentation," 
October 1988. 

8. GENE-770-06-1, "Addendum to Bases for Changes to 
Surveillance Test Intervals and Allowed Out-of-Service 
Times for Selected Instrumentation Technical 
Specifications," February 1991. 

9. NEDC-324101?-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) 
Retrofit Plus Option III Stability Trip Function", 
March 1995. 

10. NEDC-32410P Supplement 1, "Nuclear Measurement 
Analysis and Control Powe,r Range Neutron Monitor 
(NUMAC PRNM) Retrofit Plus Option III Stability Trip 
Function, Supplement 1", November 1997. 

11. NEDO-33091-A, "Improved BPWS Control Rod Insertion 
Process," Revision 2, July 2004 
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B 3.3 INSTRUMENTATION 

B 3.3.2.2 Feedwater and Main Turbine. High Water Level Trip Instrumentation 

BASES 

BACKGROUND The feedwater and main turbine high water leve1 trip 
instrumentation is designed to detect a potential failure of 
the Feedwater Level Control System that causes excessive 
feedwater fl ow. 

With excessive feedwater flow, the water level in the 
reactor vessel rises toward the high water level setpoint, 
causing the trip of the three feedwater pump turbines ~nd 
the main turbine. 

Digital Feedwater Control System (DFCS) high water level 
signals are provided by six level sensors, three narrow 
range and three wide range. The three narrow range level 
transmitters are used to satisfy the TS requirement. The 
three level sensors sense the difference between the 
pressure due to a constant column of water (reference leg) 
and the pressure due to "the actual water level in the 

O.
··,·. reactor vessel (variable leg). The three level signals are 

input into two independent and redundant digital control 
_____________ _,,..,~O..EC.S_.__E.a..ch_c.on.:t.r.o.Lsys_terrLJ.ncl.ild..e.s 
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redundant controllers capable of performing the high level 
trip function. All three level signals are used by the 
digital control systems to produce a validated level signal 
for use for the high level trip function. 

Each independent digital control system has two redundant 
digital outputs (channels) to provide redundant signals to an 
associated trip system. Each independent digital control 
system processes input signals and compares them to 
preestablished setpoints. When the setpoint is exceeded, the 
two digital outputs actuate two contacts arranged in parallel 
so that either digital output can trip the associated trip 
system. The tripping of both digital trip systems will 
initiate a trip of the feedwater pump turbines and the main 
turbine. 

A trip of the feedwater pump turbines limits further 
increase in reactor vessel water level by limiting further 
addition of feedwater to the reactor vessel. A trip of the 
main turbine and closure of the stop valves protects the 
turbine from damage due to water entering the turbine. 

(continued) 
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BASES fcontinued) 

APPLICABLE The feedwater and main turbine high water level trip 
SAFETY ANALYSES instrumentation is assumed to be capable of providing a 

turbine trip in the design basis transient analysis for a 
feedwater controller failure, maximum demand event (Ref. 1). 
The high water level trip indirectly initiates a reactor 
scram from the main turbine trip (above 26.3% RTP) and trips 
the feedwater pumps, thereby terminating the event. The 
reactor scram mitigates the reduction in MCPR. 

LCD 

Feedwater and main turbine high water level trip 
instrumentation satisfies Criterion 3 of the NRC ~olicy 
Statement. 

The LCO requires two DFCS channels per trip syst.em of high 
water level trip instrumentation to be OPERABLE to ensure 
the feedwater pump turbines and main turbine will trip on a 
valid reactor vessel high water level signal. Two DFCS 
channels (one per trip system) are needed to provide trip 
signals in order for the feedwater and main turbine trips to 
occur. 

F.\ Two level signals are also required to ensure a single 

• 

• V sensor failure will not prevent the trips of the feedwater 
______________ w..wp__tJJ r b 1 n es an ct_.maj_n_____tu r-hl-A 9-----WA eti-r-e-a-€-t-0-P--V--e-s-s-ef-w a-t-e-r------

1 eve l is at the high water level reference point. 
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Each channel must have its setpoint set within the specified 
Allowable Value of SR 3.3.2.2.3. The Allowable Value is set 
to ensure that the thermal limits are not exceeded during 
the event. The actual setpoint is calibrated to be 
consistent with the applicable setpoint methodology 
assumptions. Trip setpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoints do not exceed the Allowable Value between 
successive CHANNEL CALIBRATIONS. Operation with a trip 
setting less conservative than the trip setpoint, but within 
its Allowab1e Value, is acceptable. 

Trip setpoints are those predetermined values of output at 
which an action should take place. The setpoints are 
compared to the actual process parameter (e.g., reactor 
vessel water level), and when the measured output value of 
the process parameter exceeds the setpoint, the associated 
device (e.g., trip unit) changes state. The analytic or 
dEsign limits are derived from the limiting values of the 
process parameters obtained from the safety analysis or 

' 
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other appropriate documents. The Allowable Values are 
derived from the analytic or design limits, corrected for 
calibration, process, and instrument errors. A channel is 
inoperable if its actual trip setting is not within its 

-required Allowable Value. The trip setpoints are determined 
from analytical or design limits, corrected for calibration, 
process and instrument errors, as well as, instrument drift. 
The trip setpoints determined in this manner provide 
adequate protection by assuring instrument and process 
uncertainties expected for the environment during the 
operating time for the associated channels are accounted 
for. 

The feedwater and main turbine high water level trip 
instrumentation is required to be OPERABLE at~ 22.6% RTP to 
ensure that the fuel cladding integrity Safety Limit and the 
cladding 1% plastic strain limit are not violated during the 
feedwater controller f~ilure, maximum demand event. As 
discussed in the Bases for LCO 3.2.3, "LINEAR HEAT GENERATION 
RATE (LHGR)," and.LCD 3.2.2, "MINIMUM CRITICAL POWER RATIO 
(MCPR)," sufficient margin to these limits exists below 
22.6% RTP; therefore, these requirements are only necessary 
when operating at or above this power level. 

A Note has been provided to modify the ACTIONS related to 
feedwater and main turbine high water level trip 
instrumentation channels. Section 1.3, Completion Times, 
specifies that once a Condition has been entered, subsequent 
divisions, subsystems, components, or variables expressed in 
the Condition, discovered to be inoperable or not within 
limits, will not result in separate entry into the 
Condition. Section 1.3 also specifies that Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
feedwater and main turbine high water level trip 
instrumentation channels provide appropriate compensatory 
measures for separate inoperable channels. As such, a Note 
has been provided that allows separate Condition entry for 
each inoperable feedwater and main turbine high water level 
trip instrumentation channel. 
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With one or more feedwater and main turbine high water level 
trip channels inoperable, but with feedwater and main 
turbine high water level trip capability maintained (refer 
to Required Action 8.1 Bases), the remaining OPERABLE 
channels can provide the required trip signal. However, 
overall instrumentation reliability is reduced because a 
single active instrument failure in one of the remaining 
channels may result in the instrumentation not being able to 
perform its intended function. Therefore, continued 
operation is only allowed for a limited time ~ith one or 
more channels inoperable. If the inoperable channels cannot 
be restored to OPERABLE status within the Completion Time, 
the channels must be placed in the tripped condition per 
Required Action A.I. Placing the inoperable channel in trip 
would conservatively compensate for the inoperability, 
restore capability to accolllllOdate a single active instrument 
failure, and allow operation to continue with no further 
restrictions. Alternately, if it is not desired to place 
the channel in trip (e.g., as in the case where placing the 
inoperable channel in trip would result in the feedwater and 
main turbine trip), Condition C must be entered and its • 
Required Action taken. 

The Completion Time of 72 hours is based on the low 
probability of the event occurring coincident with a single 
failure in a remaining OPERABLE channel. 

LI 

Required Action B.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels result in the High Water Level Function of DFCS not 
maintaining feedwater and main turbine trip capability. In 
this condition, the feedwater and main turbine high water 
level trip instrumentation cannot perform its design 
function. Therefore, continued operation is only permitted 
for a 2 hour period, during which feedwater and main turbine 
high water level trip capability must be restored. The trip 
capability is considered maintained when sufficient channels 
are OPERABLE or in trip such that the feedwater and main 
turbine high water level trip logic will generate a trip 

(continued) 
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Ll (continued) 

signal on a valid signal. This requires one channel per 
trip system to be OPERABLE or in trip. If the required 
channels cannot be restored to OPERABLE status or placed in 
trip, Condition C must be entered and its Required Action 
taken. 

The 2 hour Completion Time is sufficient for the operator to 
take corrective action, and takes into account the 
likelihood of an event requiring actuation of feedwater and 
main turbine high water level trip instrumentation occurring 
during this period. It is also consistent with the 2 hour 
Completion Time provided in LCO 3.2.2 for Required. 
Action A.1, since this instrumentation's purpose is to 
preclude a MCPR violation. 

C.1 and C.2 
With any Required Action and associated Completion Time not 
met, the plant must be brought to a MODE or other specified 
condition in which the LCO does not apply. To achieve this 
status, THERMAL POWER must be reduced to< 22.6% RTP within 
4 hours. Alternatively, the affected feedwater pump(s) and 
affected main turbine valve(s) may be removed from service 
since this performs the intended function of the 
instrumentation. As discussed in the Applicability section 
of the Bases ,. JJ_p_e..ra.U_on_btlow-2L-6 %-R+ILr---€-s-u-l-t-s-1-n 

--------------s~u~f~f~i~c~i~e~nt~m::-::argin to the required limits, and the feedwater 
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and main turbine high water level trip instrumentation is 
not- required to protect fuel integrity during the feedwater 
controller failure, maximum demand event. The allowed 
Completion Time of 4 hours is based on operating experience 
to reduce THERMAL POWER to< 22.6% RTP from full power 
conditions in an orderly manner and without challenging 
plant systems. 

Required Action C.l is modified by a Note which states that 
the Required Action is only applicable if the inoperable 
channel is the result of an inoperable feedwater pump 
turbine or main turbine stop valve. The Note clarifies the 
situations under which the assocjated Required Action would 
be the appropriate Required Action. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Survei 11 ances, entry· into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Function maintains feedwater 
and main turbine high water level trip capability. Upon 
completion of the Surveillance, or expiration o.f the 6 .hour 
allowance, the channel must be returned to OPERABLE status 
or the applicable Condition entered and Required Actions 
taken. This Note is based on the reliability analysis 
(Ref. 2) assumption of the average time required to perform 

(cont1nued) 
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channel Surveillance. That analysis demonstrated that the 
6 hour testing allowance does not significantly reduce the 
probability that the feedwater pump turbines and main 
turbine will trip when necessary. 

SR 3,3,2,2,1 

Performance of the CHANNEL CHECK once every 24 hours ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel to a similar parameter on other 
channels. The CHANNEL CHECK may be performed by comparing 
indication or by verifying the absence of the DFCS "TROUBLE" 
alarm in the control room. It is based on the assumption 
that instrument channels monitoring the same parameter 
should read approximately the same value. Significant 
deviations between instrument channels could be an 
indication of excessive instrument drift in one of the 
channels, or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limits. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel status during normal operational use of the displays 
associated with the channels required by the LCD. 

SR 3.3,2,2.2 

A CHANNEL FUNCTIONAL TEST is performed. on each required 
channel to ensure that the entire channel will perf~rm the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. The Surveillance Frequency 
is controlled under the Surveillance Frequency Control 
Program. 
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SR 3.3.2.2.3 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.2,2.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The system functional test of the feedwater and 
main turbine stop valves is included as part of this 
Surveillance and overlaps the LOGIC SYSTEM FUNCTIONAL TEST 
to provide complete testing of the assumed safety function . 

• 

0. Therefore, if a stop valve is incapable of operating, the 
associated irtstrumentation channels would be inoperable. 
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1. UFSAR, Section 14.5.2.2. 

2. 

3. 

GENE-770-06-1, "Bases for Changes to Surveillance Test 
Intervals and Allowed Out-Of-Service Times for 
Selected Instrumentation Technical Specifications," 
February 1991. 

NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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B 3.3 INSTRUMENTATION 

B 3.3.3.1 Post Accident Monitoring {PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of the PAM instrumentation is to display 
plant variables that provide information required by the 
control room operators during accident situations. This 
information provides the necessary support for the operator 
to take the manual actions for which no automatic control is 
provided and that are required for safety systems to 
accomplish their safety functions for Design Basis Events. 
The instruments that monitor these variables are designated 
as Type A, Category I, and non-Type A, Category I, in 
accordance with Regulatory Guide 1.97 (Ref. 1). 

The OPERABILITY of the accident monitoring instrumentation 
ensures that there is sufficient information available on 
selected plant parameters to monitor and assess plant status 
and behavior following an accident. This capability is 
consistent with the recoounendati ons of Reference 1. 

APPLICABLE The PAM instrumentation LCO ensures the OPERABILITY of 

• 

0 SAFm ANALYSES Regulatory Guide 1.97, Type A variables so that the control 
--------------t--V0111-0pe.r-at-i-n9-staff ca~·-----------------• 
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• Perform the diagnosis specified in the Emergency 
Operating Procedures (EOPs). These variables are 
restricted to preplanned actions for the primary 
success path of Design Basis Accidents (DBAs), (e.g., 
loss of coolant accident (LOCA)), and 

• Take the specified, preplanned, manually controlled 
actions for which no automatic control is provided, 
which are required for safety systems to accomplish 
their safety function. , 

The PAM instrumentation LCO also ensures OPERABILITY of 
Category I, non-Type A, variables so that the control room 
operating staff can: 

• Determine whether systems important to safety are 
performing their intended functions; 

(continued} 
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APPLICABLE • Detennine the potential for causing a gross breach of 
the barriers to radioactivity release; SAFETY ANALYSES 

(continued) 

LCO 

PBAPS UNIT 3 

• Detennine whether a gross breach of a barrier has 
occurred; and 

• Initiate action necessary to protect the public and 
for an estimate of the magnitude of any impending 
threat. 

The plant specific Regulatory Guide i.97 Analysis (Refs. 2, 
3, and 4) documents the process that identified Type A .and 
Category I, non-Type A, variables. 

Accident monitoring instrumentation that satisfies the 
definition of Type A in Regulatory Guide 1.97 meets 
Criterion 3 of the NRC Policy Statement. Category I, 
non-Type A, instrumentation is retained in Technical 
Specifications {TS) because they are intended to assist 
operators in minimizing the consequences of accidents. 
Therefore, these Category I variables are important for 
reducing pub 1 i c. risk. 

LCO 3.3.3.1 requires two OPERABLE channels_for all but one 
Function to ensure that no single failure prevents the 
operators from being presented with the information 
necessary to determine the status of the plant and to bring 
the plant to, and maintain it in, a safe condition following 
that accident. Furthennore, provision of two channels 
allows a CHANNEL CHECK during the post accident phase to 
confinn the validity of displayed information. 

The exception to the two channel requirement is primary 
containment isolation valve (PCIV) position. In this case, 
the important information is the status of the primary 
containment penetrations. The LCO requires one position 
indicatur for each active PCIV. This is sufficient to 
redundantly verify the isolation status of each isolable 
penetration either via indicated status of the active valve 
and prior knowledge of passive valve or via system boundary 
status. If a normally active PCIV is known to be closed and 
deactivated, position indication is not needed to determine 
status. Therefore, the position indication for valves in 
this state is not required to be OPERABLE. 

(continued) 
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The following list is a discussion of the specified 
instrument Functions listed in Table 3.3_.3.1-1 in the 
accompanying LCO. 

1, Reactor Pressure 

Instruments: PR-3-2-3-404 A, B 

Reactor pressure is a Category I variable provided to 
support monitoring of Reactor Coolant System {RCS) integrity 
and to verify operation of the Emergency Core Cooling 
Systems (ECCS). Two independent pressure transmitters with 
a range of O psig to 1500 psig monitor pressure and _ 
associated independent wide range recorders are the primary 
indication used by the operator during an accident. 
Therefore, the PAM Specification deals specifically with 
this portion of the instrument channel. 

2, 3. Reactor Vessel Water Level <Wide Range and fuel Zone) 

InstrWDents: Wide Range: LR-3..:2-3-110 A, B {Green Pen) 
Fuel Zone: LR-3-2-3-110 A, B {Blue Pen) 

Reactor vessel water level is a Category I variable provided 

• 
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operation of the ECCS. The wide range and fuel zone water 
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level channels provide the PAM Reactor Vessel Water Level 
Functions. The ranges of the wide range water level 
channels and the fuel zone water level channels overlap to 
cover a range of -325 inches (just below the bottom of the 
active fuel) to +SO inches (above the nonnal water level). 
Reactor vessel water level is measured by separate 
differential pressure transmitters. The output from these 
channels is recorded on two independent pen recorders, which 
is the primary indication used by the operator during an 
accident. Each recorder has two channels, one for wide 
range reactor vessel water level and one for fuel zone 
reactor vessel water level. Therefore, the PAM 
Specification deals specifically with these portions of the 
instrument channels. 

{continued) 
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4. Suppression Chamber Water Level (Wide Range)~ 

Instruments: LR-9123 A, B 

Suppression chamber water level is a Category I variable 
provided to detect a breach in the reactor coolant pressure 
boundary (RCPB). This variable is also used to verify and 
provide long tenn surveillance of ECCS function. The wide 
range suppression chamber water level measurement provides 
the operator with sufficient information to assess the 
status of both the RCPB and the water supply to the ECCS. 
The wide range water level recorders monitor the suppression 
chamber water level from the bottom of the ECCS suction 
lines to five feet above nonnal water level. Two wide range 
suppression chamber water level signals are transmitted from 
separate differential pressure transmitters and are 
continuously recorded on two recorders in the control room. 
These recorders are the primary indication used by the, 
operator during an accident. Therefore, the PAM 
Specification deals specifically with this portion of the 
instrument channel. 

5, 6. Drywell Pressure (Wide Range and Subatmospheric 
Range} 

Instruments: Wide Range: PR-9102 A, B (Red Pen) 
Subatmospheric Range: PR-9102 A, B (Green Pen) 

Drywell pressure is a Category I variable provided to detect 
breach of the RCPB and to verify ECCS functions that operate 
to maintain RCS integrity. The wide range and 
subatmospheric range drywell pressure channels provide the 
PAM Drywell Pressure Functions. The wide range and 
subatmospheri c range drywe 11 pressure channe.l s overlap to 
cover a range of 5 psia to 225 psig (in excess of four times 
the design pressure of the drywell). Drywell pressure 
signals are transmitted from separate pressure transmitters 
and are continuously recorded and displayed on two 
independent control room recorders. Each recorder has two 
channels, one for wide range drywel1 pressure and one for 
subatmospheric range drywell pressure. These recorders are 
the primary indication used by the operator during an 
accident. Therefore, the PAM Specification deals 
specifically with these portions of the instrument channels. 

(continued) 
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7. Drywell High Range Radiation 

Instruments: RR-9103 A, B (Green Pen) 

PAM Instrumentation 
B 3.3.3.1 

Drywell high range radiation is a Category I variable 
provided to monitor the potential of significant radiation 
releases and to provide release assessment for use by 
operators in determining the need to invoke site emergency 
plans. Post accident drywell radiation levels are monitored 
by four instrument channels each with a range of 1 to lxl08 

R/hr. These radiation monitors drive two dual channel 
recorders located in the control room. Each recorder and 
the two associated channels are in a separate division. As 
such, two recorders and two channels of radiation monitoring 
instrumentation (one per recorder) are required to be 
OPERABLE for compliance .with this LCD. Therefore, the PAM 
Specification deals specifically with these portions of the 
instrument channels. 

e. Primary Containment Isolation Valve CPCIV) Position 

PCIV position is a Category I variable provided for 
verification of containment integrity. In the case of PCIV 
position, the important information is the isolation status 
of the containment penetration. The LCD requires-one 
channel of valve position indication in the control. room to 
be OPERABLE for each active PCIV in a containment 
penetration flow path, i.e., two total channels of PCIV 

• 
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a ct iv e valves. For containment penetrations with only one 
active PCIV having control room indication, Note (b) 
requires a single channel of valve position indication to be 
OPERABLE. This is sufficient to redundantly verify the 
isolation status of each isolable penetration via indicated 
status of the active valve, as applicable, and prior 
knowledge of passive valve or system boundary ~tatus. If a 
penetration flow path is isolated, position indication for 
the PCIV(s) in the associated penetration flow path is not 
needed,to determine status. Therefore, the position 
indication for valves in an isolated penetration flow path 
is not required to be OPERABLE. The PCIV position PAM 
instrumentation consists of position switches, associated 
wiring and control room indicating lamps for active PCIVs 
(check valves and manual valves are not required to have 
position i ndi cation). Therefore, the PAM Speci fi cation 
deals specifically with these instrument channels. 
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Each penetration is treated separately and each penetration 
fl ow p.ath is considered a separate function. Therefore, 
separate condition entry is allowed for each inoperable 
penetration fl ow path. 

inued 
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11. Suppression Chamber Water Temperature 

Instruments: TR-9123 A, B 
TIS-3-2-71 A, B Recorders 

• 
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variable provided to detect a condition that could 
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potentially lead to containment breach and to verify the 
effectiveness of ECCS actions taken to prevent containment 
breach. The suppression chamber water temperature 
instrumentation allows operators to detect trends in 
suppression chamber water temperature in sufficient time to 
take action to prevent steam quenching vibrations in the 
suppression pool. Suppression chamber water temperature is 
monitored by two redundant channels. Each channel is 
assigned to a separate safeguard power division. Each 
channel consists of 13 resistance.temperature detectors 
(RTDs) mounted in thermowells installed in the suppression 
chamber shell below the minimum water level, a processor., 
and control room recorders. The RTDs are mounted in each of 
13 of the 16 segments of the suppression chamber. The RTD 
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inputs are averaged by the processor to provide a bulk 
average temperature output to the associated control room 
recorder. The allowance that only 10 RTDs are required to 
be OPERABLE for a channel to be considered OPERABLE provided 
no 2 adjacent RTDs are inoperable is acceptable based on 
engineering judgement considering the temperature response 
profile of the suppression chamber water volume for 
previously analyzed events and the most challenging RTDs 
inoperable. These recorders are the primary indication used 
by the operator during an accident. Therefore, the PAM 
Specification deals specifically with this portion,of the 
instrument channels. Four recorders are provided. A 
recorder in each division is required to be OPERABLE to 
satisfy the LCD. 

The PAM instrumentation LCD is applicable in MODES 1 and 2. 
These variables are related to the diagnosis and preplanned 
actions required to mitigate DBAs. The applicable DBAs are 
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5, 
plant conditions are such that the likelihood of an event 
that would require PAM instrumentation is extremely low; 
therefore, PAM instrumentation is not required to be 
OPERABLE in these MODES. 

A Note has been provided to modify the ACTIONS related to 
PAM instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 

cont· ed 

• 

• 
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PAM Instrumentation 
B 3.3.3.1 

inoperable PAM instrumentation channels provide appropriate 
compensatory measures for separate Functions. As such, a 
Note has been provided that allows separate Condition entry 
for each inoperable PAM Function. 

AJ. 

When one or more Functions have one required channel that is 
inoperable, the required inoperable channel must be restored 
to OPERABLE status within 30 days. The 30 day Completion 
Time is based on operating experience and takes into account 
the remaining OPERABLE channels (or, in the case of a 
Function that has only one required channel, other 
non-Regulatory Guide 1.97 instrument channels to monitor the 
Function), the passive nature of the instrument (no critical 
automatic action is assumed to occur from these 
instruments), and the low probability of an event requiring 
PAM instrumentation during this interval. 

If a channel has not been restored to OPERABLE status in 

• 

30 days, this Required Action specifies initiation of action • 
in accordance with Specification 5.6.6, which requires a 
written report to be submitted to the NRC. This report 
discusses the results of the root cause evaluation of the 
inoperability and identifies proposed restorative actions. 
This action is appropriate in lieu of a shutdown 
requirement, since alternative actions are identified before 
loss of functional capability, and given the likelihoed of 
plant conditions that would require information provided by 
this instrumentation. 

Ll 

When one or more Functions have two required channels that 
are inoperable (i.e., two channels inoperable in the same 

, Function), one channel in the Fun ct ion should be restored to 
OPERABLE status within 7 days. The Completion Time of 
7 days is based on the relatively low probability of an 
event requiring PAM instrument operation and the 
availability of alternate means to obtain the required 
information. Continuous operation with two required 

<continued) 
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Ll (continued} 

PAM Instrumentation 
B 3.3.3.1 

channels inoperable in a Function is not acceptable because 
the alternate indications may not fully meet all performance 
qualification requirements applied to the PAM 
instrumentation. Therefore, requiring restoration of one 
inoperable channel of the Function limits the risk that the 
PAM Function will be in a degraded condition should an 
accident occur. 

LI 

This Required Action directs entry into the appropriate 
Condition referenced in Table 3.3.3.1-1. The applicable 
Condition referenced in the Tible is Function dependent. 
Each time an inoperable channel has not met the Required 
Action of Condition C and the associated Completion Time has 
expired, Condition Dis entered for that channel and 
provides for transfer to the appropriate subsequent 
Condition. 

Ll 

• 

• For the majority of Functions in Table 3.3.3.1-1, if the 
Required Action and associated Comp.letion Time of 
Condit ion C: is not met, the pl ant must-be--brought--to-a-MSBEr---~
i n which the LCO not apply. To achieve this status, the 
plant must be brought to at least MODE 3 within 12 hours. 
The allowed Completion Times a.re reasonable, based on 
operating experience, to reach the required plant conditions 
from full power conditions in an orderly manner and without 
challenging plant systems. 

Ll 

Since alternate means of monitoring drywell high range 
radiation have been developed and tested, the Required 
Acti.on is not to shut down the plant, but rather to follow 
the directions of Specification 5.6.6. These alternate 
means may be temporarily installed if the nonnal PAM channel 
cannot be restored to OPERABLE status Within the allotted 
time. The report provided to the NRC should discuss the 
alternate means used, describe the degree to which the 
alternate means are equivalent to the installed PAM 
channels, justify the areas in which they are not 
equivalent, and provide a schedule for restoring the nonnal 
PAM channels. 

(continued} 
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SR 3.3.3.1.1 

PAM Instrumentation 
B 3.3.3.l 

Performance of the CHANNEL CHECK once every 31 days ensures 
that a gross failure of instrumentation has not occurred. A 
CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel against a similar parameter on 
other channels. It is based on the assumption that 
instrument channels monitoring the same parameter should 
read approximately the same value. Significant deviations 
between instrument channels could be an indication of 
excessive instrument drift in one of the channels or 
something even more serious. A CHANNEL CHECK will detect 
gross channel failure; thus, it is key to verifying the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION. The high radiation instrumentation 
should be compared to similar plant instruments located 
throughout the plant. 

Agreement criteria are determined by the plant staff, based 
on a combination of the channel instrument uncertainties, 
including 1solation, indication, and readability. If a 
channel is outside the criteria, it may be an indication 
that the sensor or the signal processing equipment has 
drifted outside its limit. 

The Survei 11 ance Frequency 1 s contro I I ed uncrer--the 
Surveillance Frequency Control Program. The CHANNEl CHECK 
sugplements less formal, but more frequent, checks of 
channels during normal operational use of those displays 
associated with the channels required by the LCD. 

SR 3.3.3.1.2 Deleted 

SR 3,3.3.1.3 

These SRs require CHANNEL CALIBRATIONs to be performed. A 
CHANNEL CALIBRATION is a complete check of the instrument 
loop, including the sensor. The test verifies the channel 
responds to measured parameter with the necessary range and 
accuracy. For the PCIV Position Function, the CHANNEL 
CALIBRATION consists of verifying the remote indication 
confor~s to actual valve position. 

(continued) 
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SR 3.3,3,1,3 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. Regulatory Guide 1.97, "Instrumentation for Light 
Water Cooled Nuclear Power Plants to Assess Plant and 
Environs Conditions During and Following an Accident," 
Revision 3, May 1983. 

2. NRC Safety Evaluation Report, "Peach Bottom Atomic 
Power Station, Unit Nos. 2 and 3, Conformance to 
Regulatory Guide 1.97," January 15, 1988. 

3. Letter from G. Y. Suh (NRC) to G. J. Beck (PECo) dated 
February 13, 1991 concerning "Conformance to 
Regulatory Guide 1.97 for Peach Bottom Atomic Power 
Station, Units 2 and 3". 

4. Letter from S. Dembek (NRC) to G. A. Hunger (PECO 
Energy) dated March 7, 1994 concerning "Regulatory 
Guide 1.97 - Boiling Water Reactor Neutron Flux 
Monitoring, Peach Bottom Atomic Power Station (PBAPS), 

• 
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B 3.3 INSTRUMENTATION 

B 3.3.3.2 Remote Shutdown System 

BASES 

BACKGROUND The Remote Shutdown System provides the control room 
operator with sufficient instrumentation and controls to 
maintain the plant in a safe shutdown condition from a 
location other than the control room for at least one hour. 
This capability is necessary to protect against the 
possibility of the control room becoming inaccessible. A 
safe shutdown condition is defined as MODE 3. With the 
plant in MODE 3, the Reactor Core Isolation Cooling (RCIC) 
System and the safety/relief valves c~n be used to remove 
core decay heat and meet all safety requirements. The long 
term supply of water for the RCIC and the ability to control 
reactor pressure and level from outside the control room 
allow extended operation in MODE 3. 

In the event that the control room must be abandoned, a 
reactor trip and MSIV closure is assumed to have been 
initiated from the control room prior to abandonment. For 
the design event, it is assumed the loss of feedwater (as a 
result of MSIV closure) causes an automatic start of RCIC due 

• 

• w reactor J eve] Al tho1Jgb HPCI al so typi call--}'-in.U_._·__,__,,_~____.----

APPLICABLE 
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on low reactor level, it is conservatively assumed that it 
does not start for the design event due to damage in the 
control room. No LOOP, accident condition or other fai1ures 
are assumed. At the remote shutdown panel, reactor 1 evel and 
pressure is maintained with RCIC and operation of SRVs H, E 
and L. SRV operation maintains pressure below the SRV lift 
setpo1nt and transfers decay heat to the suppression pool. 
This can be maintained for at least one hour without 
suppression pool cooling. If control room access cannot be 
regained in one hour, procedures provide direction to bring 
the plant to cold shutdown. 

The OPERABILITY of the Remote Shutdown System ensures there 
are sufficient controls and information available for those 
plant parameters necessary to maintain the plant in MODE 3 
for at least one hour. Other controls and indication on the 
remote shutdown panel are provided, but they are not required 
for OPERAS I LITY. 

The Remote Shutdown System 1s required to provide 
instrumentation and controls at appropriate locations 
outside the control room with a design capability to control 
reactor pressure and level, including the necessary 
instrume~tat1on and controls, to maintain the plant in a 
safe condition in MODE 3. 

B 3.3-77 Revision No. 
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Remote Shutdown System 
B 3.3.3.2 

The criteria governing the design and the specific system 
requirements of the Remote Shutdown System are located in 
the UFSAR (Refs. 1 and 2). 

The Remote Shutdown System is considered an important 
contributor to reducing the risk of accidents; as such, it 

- meets Criterion 4 of the NRC Policy Statement. 

The Remote Shutdown System LCD provides the requirements for 
the OPERABILITY of the instrumentation and controls 
necessary to maintain the plant in MODE 3 from a location 
other than the control room. The instrumentation and 
controls required are listed in Table B 3.3.3.2-1. 

Th e cont r o l s , i n st r um e.n t a t i on , a n d t r a n s f e r s wit c h e s a r e 
those required for: 

• Reactor pressure vessel (RPV) pressure control l 

• Decay heat removal ; and 

• RPV inventory control 

The Remote Shutdown System is OPERABLE if all instrument and 
control channels needed to support the remote shutdown 
function are OPERABLE. 

The Remote Shutdown System instruments and control circuits 
covered by this LCD do not need to be energized to be 
co n s i d ere d O P E RAB LE . Th i s LC O i s i n ten d e d t o .en s u r e t h a t 
the instruments and control circuits will be OPERABLE if 
plant conditions require that the Remote Shutdown System be 
placed in operation. 

The Remote Shutdown System LCD is applicable in MODES 1 
and 2. This is required so that the plant can be maintained 
in MODE 3 for an extended period of time from a location 
other than the control room. 

B 3.3-78 Re;vision No. 134 
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This LCO is not applicable in MODES 3, 4, and 5. In these 
MODES, the plant is already subcritical and in a condition 
of reduced Reactor Coolant System energy. Under these 
conditions, considerable time is available to restore 
necessary instrument control Functions if control room 
instruments or control becomes unavailable. Consequently, 
the TS do not require OPERABILITY in MODES 3, 4, and 5. 

A Note has been provided to modify the ACTIONS related to 
Remote Shutdown System Functions. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable Remote Shutdown System Functions provide • ---------------ap P+-Q p.r...:i- a--t e-c omp e.n.s.a..to.cy-me a-S-U+-B-s---£o+_s e.p a r-a.teJ....u ntli.o ~-----
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As such, a Note has been provided that allows separate 
Condition entry for each inoperable Remote Shutdown System 
Function. 

Ll 

Condition A addresses the situation where one or more 
required Functions of the Remote Shutdown System is 
inoperable. This includes the control and transfer switches 
for any required f.uncti on. 

The Required Action is to restore the Function (all required 
channels) to OPERABLE status within 30 days, The Completion 
Time is based on operating experience and the low 
probability of an event that would require evacuation of the 
control room. 

continued 
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Remote Shutdown System 
B 3.3.3.2 

If the Required Action and associated Comp1etion Time of 
Condition A are not met, the plant must be brought to a MODE 
in which the LCO does not apply. To achieve this status, the 
plant-must be brought to at least MODE 3 within 12 nours. 
The allowed Completion Time is reasonable, based on operating 
experience, to reach the required MODE from full power 
conditions in an orderly manner and without challenging plant 
systems. 

SR 3.3.3.2.1 

SR 3.3.3.2.1 verifies that each instrument and control 
circuit in Table B 3.3.3.2-1 performs the intended function. 
This verification is performed from the remote shutdown 
panel and locally, as appropriate. Operation of equipment 
from the remote shutdown panel is not necessary. The 
Surveillance can be satisfied by performance of a continuity 
check of the circuitry. This will ensure that if the 
control room becomes inaccessible, the plant can be 
maintained in MODE 3 from the remote shutdown. Each 
required transfer switch and circuit is limited to those 

• 

• ______________ t=h~a~t~a~r~e~n~e~c~e_s s~a_r__,y_ t__Q_J]_ain:t: a i n re art o..r_le v el an d-P-~-S-S u➔-e~----
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f r om the remote shutdown panel during operation in Mode 3. 
The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.3.2.2 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. The test verifies the channel responds 
to measured parameter values with the necessary range and 
accuracy. The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. 

2. 

3. 

4. 

UFSAR, Section 1.5.1. 

UFSAR, Section 7.18. 

Drawing E-540-13. 

IR 2556042. 
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Table B 3.3.3.2-1 (page 1 of 2) 
Remote Shutdown System Instrumentation 

FUNCTION 

Instrument Parameter 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Reactor Pressure 

Rea.ctor Level (Wide Range) 

Torus Temperature 

Torus Level 

Condensate Storage Tank Level 

RCIC Flow 

RCIC Turbine Speed 

RCIC Pump Suction Pressure 

RCIC Pump Discharge Pressure 

10. RCIC Turbine Supply Pressure 

11. RCIC Turbine Exhaust Pressure 

12. Drywel l Pressure 

Transfer/Control Parameter 

13. RCIC Pump Flow 

14. RCIC Drain Isolation to Radwaste 

15. RCIC Steam Pot Drain Steam Trap Bypass 

16. RCIC Drain Isolation to Main Condenser 

1.7. RCIC Exhaust_ Line Drain Isolation 

18. RCIC Steam Isolation 

PBAPS UNIT 3 B 3.3-81 

REQUIRED NUMBER OF CHANNELS 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 
Cl/valve) 

2 
Cl/valve) 

Revision No. 134 
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Remote Shutdown System 
B 3.3.3.2 

Table B 3.3.3.2-1 (page 2 of 2) 
Remote Shutdown System Instrumentation 

FUNCTION REQUIRED NUMBER OF CHANNELS 

Transfer/Control Parameter (continued) 

19. RCIC Suction from Condensate Storage Tank 

20. RCIC Pump Discharge 

21. RCIC Minimum Flow 

22. RCIC Pump Discharge to Full Flow Test Line 

23. RCIC Suction from Torus 

24. RCIC Steam Supply 

25. RCIC Lube Oil Cooler Valve 

26. RCIC Trip Throttle Valve Operator Position 

27. RCIC Trip Throttle Valve Position 

28. RCIC Vacuum Breaker 

29. RCIC Condensate Pump 

30. RCIC Vacuum Pump 

31. Safety/Relief Valves (S/RVs) 

32. Auto Isolation Reset 

33. Instrument Transfer 

PBAPS UN IT 3 B 3.3-8.2 

1 

2 
(1/valve) 

1 

1 

2 
(1/va 1 ve) 

1 

1 

1 

1 

1 

1 

1 

3 
(I/valve) 

2 
(I/division) 

5 
(I/transfer switch) 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

B 3.3 INSTRUMENTATION 

B 3.3.4.1 Anticipated Transient Without Scram Recirculation Pump Trip 
(ATWS-RPT} Instrumentation 

BASES 

BACKGROUND The ATWS-RPT System initiates an RPT, adding negative. 
reactivity, following events in which a scram does not (but 
should} occur, to lessen the effects of an ATWS event. 
Tripping the recirculation pumps adds negative reactivity 
from the increase in steam voiding in the core area as core 
flow decreases. When Reactor Vessel Water Level -Low Low 
(Level 2} or Reactor Pressure-High setpoint is reached, the 
recirculation pump drive motor breakers trip. 

The ATWS-RPT System includes sensors, relays, and switches 
that are necessary to cause initiation of an RPT. The 
channels include electronic equipment that compares measured 
input signals with pre-established setpoints. When the 
setpoint is exceeded, the channel output relay actuates, 
which then outputs an ATWS-RPT signal to the trip logic. 

• 

• The ATWS-RPT consists of two trip systems. There are two 
ATWS-RPT Functions: Reactor Pressure - High and Reactor 
Vessel Water Level - Low Low (Level 2). Each trip system has 

--------------=L-:-w--=-=o:---=-c.,..h=an-=--nc--ce_,.l~s-o~t~R-ea~ctorl>n-s-s-ar~;-gh-am:1----two------channels-0----
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Reactor Vessel Water Level - Low Low (Level 2). Each 
ATWS-RPT tr·l p system is a one-out-of-two logic for each 
Function. Thus, one Reactor Water Level - Low Low (Level 2) 
or one Reactor Pressure - High signal is needed to trip a 
trip system. Both trip systems must be in a tripped 
condition to initiate the trip of both recirculation pumps 
(by tripping the respective recirculation pump drive motor 
breakers). There is one recirculation pump drive motor 
breaker provided for each of the two recirculation pumps for 
a total of two breakers. 

The ATWS-RPT is not assumed in the safety analysis. The 
ATWS-RPT initiates an RPT to aid in preserving the integrity 
of the fuel cladding following events in which a scram does 
not, but should, occur. Based on its contribution to the 
reduction of overall plant risk, however, the 
instrumentation meets Criterion 4 of the NRC Policy 
Statement. 

(continued} 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

The OPERABILITY of the ATWS-RPT is dependent on the 
OPERABILITY of the individual instrumentation channel 
Functions. Each Function must have a required number of 
OPERABLE channels in each trip system, With their 
setpoints within the specified Allowable Value of 
SR 3.3.4.1.3. The actual setpoint is calibrated consistent 
with applicable setpoint methodology assumptions. Channel 
OPERABILITY also includes the associated recirculation pump 
drive motor breakers. A channel is inoperable if its actual 
trip setting is not within its required Allowable Value. 

• 

Allowable Values are specified for each ATWS-RPT Function 
specified in the LCO. Trip setpoints are specified in the 
setpoint calculations. The trip setpoints are selected to 
ensure that the setpoints do not exceed the Allowable Value 
between CHANNEL CALIBRATIONS. Operation with a trip setting 
less conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetennined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor vessel water level), and 
when the measured output value of the process parameter 

~ exceeds the setpoint, the associated device changes state. • 
~ The analytic or design limits are derived from the limiting 

_____________ .._.va ...... l ues of the-pr--0ce-SS-J)a~er-S-0bta-ined-~m--the---sa-fet1r1y.,_, ----
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analysis. The Allowable Values are derived from the 
analytic or design limits, corrected for calibration, 
process, and instrument errors as well as instrument drift. 
In selected cases, the Ailowable Values and trip setpoints 
are determined by engineering judgement or historically 
accepted practice relative to the intended function of the 
channel. The trip setpoints determined in this manner 
provide adequate protection by assuring instrument and 
process uncertainties expected for the environments during 
the operating time of the associated channels are accounted 
for. 

The individual Functions are required to be OPERABLE in 
MODE 1 to protect against coll!llon mode failures of the 
Reactor Protection System by providing a diverse trip to 
mitigate the consequences of a postulated ATWS event. The 
Reactor Pressure-High and Reactor Vessel Water Level - Low 
Low (Level 2) Functions are required to be OPERABLE in 
MODE 1 since the reactor is producing significant power and 

<continued) 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

the recirculation system could be at high flow. During this 
MODE, the potential exists for pressure increases or low 
water level, assuming an ATWS event. In MODE 2, the reactor 
is at low power and the recirculation system is at low flow; 
thus, the potential is low for a pressure increase or low 
water level, assuming an ATWS event. Therefore, the 
ATWS-RPT is not necessary. In MODES 3 and 4, the reactor is 
shut down with all control rods inserted; thus; an ATWS 
event is not significant and the possibility of a 
significant pressure increase or low water level is 
negligible. In MODE 5, the one rod out interlock ensures 
that the reactor remains subcritical; thus, an ATWS event is 
not significant. In addition, the reactor pressure vessel 
(RPV) head is not fully tensioned and no pressure transient 
threat to the reactor cool~nt pressure boundary (RCPB) 
exists. 

The specific Applicable Safety Analyses and LCO discussions 
are listed below on a Function by Function basis. 

a. Reactor Vessel Water Level - Low Low {Level 2} 

• 

0 Low RPV water level indicates that a reactor scram • 
---------------~shaulcLhave occurred and_th.e__cap.ahility_t_o_c.aoJ_tbe. ___ _ 

0 
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fuel may be threatened. Should RPV water level 
decrease too far, fuel damage could result. The 
ATWS-RPT System is initiated at Level 2 to assist in 
the mitigation of the ATWS event. The resultant 
reduction of core flow reduces the neutron flux and 
THERMAL POWER and, therefore, the rate of coolant 
boil off. 

Reactor vessel water level signals are initiated from 
four level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual 
water level {variable leg) in the vessel. 

Four channels of Reactor Vessel Water Level -Low Low 
{Level 2), with two channels in each trip system, are 
available and required to be OPERABLE to ensure that 
no single instrument failure can preclude an ATWS-RPT 
from this Function on a valid signal. The Reactor 
Vessel Water Level -Low Low (Level 2) Allowable Value 

<continued} 
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is chosen so that the system will not be initiated 
after a Level 3 scram with feedwater still available, 
and for convenience with the reactor core isolation 
cooling initiation. 

b. Reactor Pressure - High 

Excessively high RPV pressure may rupture the RCPB. 
An increase in the RPV pressure during reactor 
operation compresses the steam voids and results in a 
positive reactivity insertion. This increases neutron 
flux and THERMAL POWER, which could potentially result 
in fuel failure and overpressurization. The Reactor 
Pressure-High Function initiates an RPT for transients 
that result in a pressure increase, counteracting the 
pressure increase by rapidly reducing core power 
generation. For the overpressurization event, the RPT 
aids in the. termination of the ATWS event and, along 
with the safety/relief valves, limits the peak RPV · • 
pressure to less than the ASHE Section III Code 
l jmits. 

The Reactor Pressure-High signals are initiated from 
four pressure transmitters that monitor reactor steam 
dome pressure. Four channels of Reactor Pressure
High, with two channels in each trip system, are 
available and are required to be OPERABLE to ensure 
that no single instrument failure can preclude an 

··ATWS-RPT from this Function on a valid signal. The 
Reactor Pressure-High Allowable Value is chosen to 
provide an adequate margin to the ASME Section III 
Code limits. 

A Note has been provided to modify the ACTIONS related to 
ATWS-RPT instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, s~bsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, wi 11 not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for each 

<continued) 
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ATWS-RPT Instrumentation 
B 3.3.4.1 

additional failure, with Completion Times based on initial 
entry'into the Condition. However, the Required Actions for 
inoperable ATWS-RPT instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable ATWS-RPT 
instrumentation channel. 

A.I and A.2 
With one or more channels inoperable, but with ATWS-RPT trip 
capability for each Function maintained (refer to Required 
Actions 8.1 and C.l Bases), the ATWS-RPT System is capable 
of performing the intended function. However, the 
reliability and redundancy of the ATWS-RPT instrumentation 
is reduced, such that a single failure in the remaining trip 
system could result in the inability of the ATWS-RPT System 
to perfonn the intended function. Therefore, only a limited 
time is allowed to restore the inoperable channels to 
OPERABLE status. Because of the diversity of sensors 
available to provide trip signals, the low probability of 

• 

extensive numbers of inoperabilities affecting all diverse .• 
Functions, and the low probability of an event requiring the 
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inoperable channel (Required Action A.I). Alternately, the 
inoperable channel may be placed in trip (Required 
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Action A.2), since this would conservatively compensate for 
the inoperability, restore capability to accorrmodate a 
single failure, and allow operation to continue. As noted, 
placing the channel in trip with no further restrictions is 
not allowed if the inoperable channel is the re~ult of an 
inoperable breaker, since this may not adequately compensate 
for the inoperable breaker (e.g., the breaker may be 
inoperable such that it will not open). If it is not 
desired to place the channel in trip (e.g., as in the case 
where placing the inoperable channel would result in an 
RPT), or if the inoperable channel is the result of an 
inoperable breaker, Condition D must be entered and its 
Required Actions taken . 

.lhl 

Required Action 8.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in the Function not 

(continued) • 

B 3.3-88 Revision No. 3 



0 BASES 

ACTIONS 

o. 

JL.l (continued) 

ATWS-RPT Instrumentation 
B 3.3.4.1 

maintaining ATWS-RPT trip ~apability. A Function'is 
considered to be maintaining ATWS-RPT trip capability when 
sufficient channels are OPERABLE or in trip such- that the 
ATWS-RPT System will generate a trip signal from the given 
Function on a valid signal, and both recirculation pumps can 
be tripped. This requires one channel of the Function in 
each trip system to be OPERABLE or in trip, and the 
recirculation pump drive motor breakers to be OPERABLE or in 
trip. 

The 72 hour Completion Time is sufficient for the operator 
to take corrective action (e.g., restoration or tripping of 
channels) and takes into account the likelihood of an event 
requiring actuation of the ATWS-RPT instrumentation during 
this period and that one Function is still maintaining 
ATWS-RPT trip capability. 

Ll 

Actions are taken if multiple, inoperable, untripped 

• 

Required Action C.l is intended to ensure that appropriate • 
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maintaining ATWS-RPT trip capability. The description of a 
Function maintaining ATWS-RPT trip capability is discussed 
in the Bases for Required Action 8.1 above. 

The 1 hour Completion Time is sufficient for the operator to 
take corrective action and takes into account the likelihood 
of an event requiring actuation of the ATWS-RPT 
instrumentation during this period. 

D.I and p.2 

With any Required Action and associated Completion Time not 
met, the plant must be brought to a MODE or other specified 
condition in which the LCO does not apply. To achieve this 
status, the plant must be brought to at least MODE 2 within 
6 hours (Required Action D.2). Alternately, the associated 
recirculation pump may be removed from service since this 
perfonns the intended function of the instrumentation 
(Required Action D.l). The allowed Completion Time of 

(continued) 
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6 hours is reasonable, based on operating experience, both 
to reach MODE 2 from full power conditions and to remove a 
recirculation pump from-service in an order1y manner and 
without challenging plant systems. 

Required Action D.1 is modified by a Note which states that 
the Required Action is only applicable if the inoperable 
channel is the result of an inoperable RPT breaker. The 
Note clarifies the situations under which the associated 
Required Action would be the appropriate Required Action. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable statu3 solely fof 
performance of required Surveillances, entry into the 
associated Conditions and Required Actions may be delayed 
for up to 6 hours provided the associated Function maintains 
ATWS-RPT trip capability. Upon completion of the -
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 1) 
assumption of the average time required to perform channel 
Surveillance. That analysis demonstrated that the 6 hour 

• 
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p rob ability that the recirculation pumps will trip when 
necessary. 

SR 3,3.4,1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 
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SR 3.3.4.1.1 (continued) 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the required channels of this LCD. 

SR 3.3.4.1.2 

A CHANNEL FUNCTJONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.1.3 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.4.1.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trip logic for a specific 
channel. The system functional test of the pump breakers is 
included as part of this Surveillance and overlaps the LOGIC 
SYSTEM FUNCTIONAL TEST to provide complete testing of the 
assumed safety function. Therefore, if a breaker is 
incapable of operating, the associated instrument channel Cs) 
would be inoperable. 
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SR 3.3.4.1,4 (continued) 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. GENE-770-06-1, "Bases for Changes To Surveillance Test 
Intervals and Allowed Out-of-Service Times For 
Selected Instrumentation Technical Speci fi cati ans," 
February 1991. 
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B 3.3 INSTRUMENTATION 

B 3.3.4.2 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation 

BASES 

BACKGROUND 
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The EOC-RPT instrumentation initiates a recirculation pump 
trip (RPT) to reduce the peak reactor pressure and power 
resulting from turbine trip or generator load rejection 
transients and to minimize the decrease in core MCPR during 
these transients. 

The benefit of the additional negative reactivity in excess 
of that normally inserted on a scram reflects end of cycle 
reactivity considerations. Flux shapes at the end of cycle 
are such that the control rods insert only a small amount of 
negative reactivity during the first few feet of rod travel 
upon a scram caused by Turbine Control Valve (TCV) Fast 
Closure, Trip Oil Pressure-Low or Turbine Stop Valve 
(TSV)-Closure. The physical phenomenon involved is that 
the void reactivity feedback due to a pressurization 
transient can add positive reactivity at a faster rate than 
the control rods can add negative reactivity. 

The EOC-RPT instrumentation, as shown in Reference 1 is 
composed of sensors that detect initiation of closure of the 
TSVs or fast closure of the TCVs, combined with relays, 
logic circuits, and fast acting circuit breakers that 
interrupt power from the recirculation pump Adjustable Speed 
Drives (ASDs) to each of the recirculation pump motors. 
When the setpoint is exceeded, the channel output relay 
actuates, which then outputs an EOC-RPT signal to the trip 
logic. When the RPT breakers trip open, the recirculation 
pumps coast down under their own inertia. The EOC-RPT has 
two identical trip systems, either of which can actuate an 
RPT. 

Each EOC-RPT trip system is a two-out-of-two logic for each 
Function; thus, either two TSV-Closure or two TCV Fast 
Closure, Trip Oil Pressure-Low signals are required for a 
trip system to actuate. If either trip system actuates, 
both recirculation pumps will trip. There are two EOC-RPT 
breakers in series per recirculation pump. One trip system 
trips one of the two EOC-RPT breakers for each recirculation 
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pump, and the second trip system trips the other EOC-RPT 
breaker for each recirculation pump. 

The TSV-Cl osure and the TCV Fast Closure, Trip Oil 
Pressure-Low Functions are designed to trip the 
recirculation pumps in the event of a turbine trip or 
generator load reject1on to mitigate the neutron flux, heat 
flux, and pressurizat1on transients, and to minimize the 
decrease in MCPR. The analytical methods and assumptions 
used in evaluating the turbine trip and generator load 
rejection, as well as other safety analyses that utilize 
EOC-RPT, are summarized in References 2, 3, and 4. 

To mitigate pressur1zation transient effects, the EOC-RPT 
must trip the recirculation pumps after initiation Of 
closure movement of either the TSVs or the TCVs. The 
combined effects of this trip and a scram reduce fuel bundle 
power more rapidly than a scram'alone so that the Safety 
Limit MCPR is not exceeded. Alternatively, APLHGR operating 
limits ( LCO 3. 2 .1, "AVERAGE PLANAR LI NEAR HEAT GENERATION 

• 

0,
. _,, RATE (APLHGR)"), the MCPR operating limits (LCD 3.2.2, 

"MINIMUM CRITICAL POWER RATIO CMCPR)"), and the LHGR 
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(LHGR)") for an inoperable EOC-RPT, as specified in the 
COLR, are sufficient to allow this LCD to be met. The EOC
RPT function is automatically disabled when turbine first 
stage pressure is< 26.3% RTP. 

EOC-RPT instrumentation satisfies Criterion 3 of the NRC 
Policy Statement. 

The OPERABILITY of the EOC-RPT 1s dependent on the 
OPERABILITY of the individual instrumentation channel 
Functions, i.e., the TSV-Closure and·the TCV Fast Closure, 
Trip Oil Pressure-Low Functions. Each Function must have a 
required number of OPERABLE channels in each trip system, 
with their setpoints within the specified Allowable Value of 
SR 3.3.4.2.3. Channel OPERABILITY also includes the 
associated EOC-RPT breakers. Each channel (including the 
associated EOC-RPT breakers) must al so respo_nd within its 
assumed response time. 

Allowable Values are specified for each EOC-RPT Function 
specified in the LCD. Trip setpoints are specified in the 
plant design documentation. The trip setpoints are selected 

B 3,3-92b Revision No. 141 
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to ensure that the actual setpoints do not exceed the 
Allowable Value between successive CHANNEL CALIBRATIONS. 
Operation with a trip setpoint less conservative than the 
trip setpoint, but within its Allowable Value, is 
acceptable. A channel is 'inoperable if its actual trip 
setting i~ not within its required Allowable Value. Trip 
setpoints are those predetermined values of output at which 
an action should take place. The setpoints are compared to 
the actual process parameters (e.g. fSV position), and when 
the measured output value of the process parameter exceeds 
the setpoint, the associated device (e.g., limit switch) 
changes state. The analytic limit for the TCV Fast Closure, 
Trip Oil Pressure-Low Function was determined based on the 
TCV hydraulic oil circuit design. The Allowable Value is 
derived from the analytic limit, corrected for cali~r~tion, 
process, and instrument erro~s. The trip setpoint is 
determined from the analytical limit corrected for 
calibration, process, and instrumentation error~. as well as 
instrument drift, as applicable. The Allowable Value and 
trip setpoint for the TSV-Closure Function was determined by 
engineering judgment and historically accepted practice for 
similar trip functions. 

0 . The specific Applicable Safety Analysis, LCO, and 
Applicability discussions are listed below on a Fun~lion by 

-----------------l"D1Tt'.ti1Jrrira-s7 . 
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Alternatively, since the instrumentation protects aqainst c1 

MCPR SL violation, with the instrumentation inoperable, 
modifications to the APLHGR operating limits (LCO 3.2.1, 
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)";, the 
MCPR operating limits (LCO 3.2.2, "MINIMUM CRITICAL POWER 
RATIO (MCPR)"), and the LHGR operating limits (LCO 3.2.3, 
"LINEAR HEAT GENERATION RATE CLHGR)") may be applied to 
allow this LCO to be met. The appropriate MCPR ope•ating 
limits and power-dependent thermal limit adjustments for tne 
EOC-RPT inoperable condition are specified in the COLR. 

Turbine Stop Valve-Closure 

Closure of the TSVs and a main turbine trip result in the 
loss of a heat sink that produces reactor pressure, neutron 
flux, and heat flux transients that must be limited. 
Therefore, an RPT is initiated on TSV-Closure in 
anticipation of the transients that would result from 
closure of these valves. EOC-RPT decreases peak reactor 
power and aids the reactor scram in ensuring that the MCPR 
SL is not exceeded during the worst case transient. 

d 
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Turbine Stop ValveJosure (continued) 

Closure of the TSVs is determined by measuring the position 
of each valve. There are position switches associated with 
each stop valve, the signal from each switch being assigned 
to a, separate trip channel. The logic for the TSV-Closure 
Function is such that two or more TSVs must be closed to 
produce an EOC-RPT. This Function must be enabled at 
THERMAL POWER~ 26.3% RTP as measured at the turbine first 
stage pressure. This is normally accomplished automatically 
by pressure switches sensing turbine first stage pressure: 
therefore, opening of the turbine bypass valves may affect 
this Function. Four channels of TSV-Closure, with two 
channels in each trip system, are available and required to 
be OPERABLE to ensure that no single instrument failure will 
preclude an EOC-RPT from this Function on a valid signal. 
The TSV-Closure Allowable Value is selected to detect 
imminent TSV closure. 

This EOC-RPT Function is required, consistent with the 
safety analysis assumptions, whenever THERMAL POWER is 
~ 26.3% RTP. Below 26.3% RTP, the Reactor Pressure-High and 

0 the Average Power Range Monitor (APRM) Scram Clamp Functions 
of the Reactor Protection System (RPS) are adequate to 
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Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 

Fast closure of the TCVs during a generator load rejection 
results in the lost of a heat sink that produces reactor 
pressure, neutron flux, and heat flux transients that must 
be limited. Therefore, an RPT is initiated on TCV Fast 
Closure, Trip Oil Pressure-Low in anticipation of the 
transients that would result from the closure of these 
valves. The EOC-RPT decreases peak reactor power and aids 
the reactor scram in ensuring that the MCPR SL is not 
exceeded during the worst case transient. 

Fast closure of the TCVs is determined by measuring the 
electrohydraulfc control fluid pressure at each control 
valve. There is one pressure switch associated with each 
control valve, and the signal from eac~ switch is assigned 
to a separate trip channel. The logic for the TCV Fast 
Closure, Trip Oil Pressure-Low Function is such that two or 
more TCVs must be closed (pressure switch trips) 

(continued) 
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Turbine control Valve Fast Closure. Trip Oil Pressur~Low 
(continued) 

to produce an EOC-RPT. This Function must be enabled at 
THERMAL POWER~ 26.3% RTP as measured at the turbine first 
stage pressure. This is normally accomplished 
automatically by pressure switches sensing turbine first 
stage pressure; therefore, opening of the turbine bypass 
valves may affect this Function. Four channels of TCV Fast 
Closure, Trip Oil Pressure-low, with two channels in each 
trip system, are available and required to be OPERABLE to 
ensure that no single instrument failure will preclude an 
EOC-RPT from this Function on a valid signal. The TCV Fast 
Closure, Trip 011 Pressure-Low Allowable Value is selected 
high enough to detect imminent TCV fast closure. 

This protection is required consistent with the safety 
analysis whenever THERMAL POWER is~ 26.3% RTP. Below 
26.3% RTP, the Reactor Pressure-High and the APRM Stram Clamp 
Functions of the RPS are adequate to maintain the necessary 
safety margins. 

0 _____ A~C=T~I,___,,,O=N=S ____ ~A~N~o t e__b__as___b_e.en ___ pJ:O-V-i-d e-d-to-mGQ-1-F;}'--t-h e ACT! 0 N-5---r e-1-a--t-e{! to 
EOC-RPT instrumentation channels. Section 1.3, Completion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition, discovered to be inoperable or 
not within limits, will not result in separate entry into 
the Condition. Section 1.3 also specifies that Required 
Actions of the Condition continue to apply for' each 
additional failure, wfth Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable EOC-RPT instrumentation channels provide 
approprjate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable EOC-RPT 
instrumentation channel. 
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With one or more required channels inoperable, but with 
EOC-RPT trip capability maintained (refer to Required 
Action B.1 Bases), the EOC-RPT System is capable of 
performing the intended function. However, the reliability 
and redundancy of the EOC-RPT instrumentation is reduced 
such that a single failure in the remaining trip system 
could result in the inability of the EOC-RPT System to 
perform the intended function. Therefore, only a limited 
time is allowed to restore ,compliance with the LCD. Because 
of the diversity of sensors available to provide trip 
signals, the low probability of extensive numbers of 
inoperabilities affecting all diverse Functions, and the low 
probability of an event requ1ring the initiation of an 
EOC-RPT, 72 hours is provided to restore the inoperable 
channels (Required Action A.1). Alternately, the inoperable 
channels may be placed in trip (Required Action A.2) since 
this would conservatively compensate for the inoperability, 
restore capability to accommodate a single failure, and 
allow operation to continue. As noted in Required Action 
A.2, placing the channel in trip with no further 
restrictions is not allowed jf the inoperable channel is the 
result of an inoperable breaker, since this may not 
adequately compensate ,for the inoperable breaker (e.g., the 

• 
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the ~ase where placing the inoperable channel in trip would 
result in an RPT, or if the inoperable channel is the result 
of an inoperable breaker), Condition C must be entered and 
its Required Actions taken. 

Ll 

Required Action B.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untrippe·d 
channels within the same Function result in the Function not 
maintaining EOC-RPT trip capability. A Function is 
considered to be maintaining EOC-RPT trip capability when 
sufficient channels are OPERABLE or in trip, such _that the 
EOC-RPT System will generate a trip signal from the given 
Function on a valid signal and both recirculation pumps can 
be tripped. This requires two channels of the Function in 
the same trip system, to each be OPERABLE or in trip, and 
the associated EOC-RPT breakers to be OPERABLE. 

conti ue 
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The 2 hour Completion Time is sufficient time for the 
operator to take corrective action, and takes into account 
the likelihood of an event requiring actuation of the 
EOC-RPT instrumentation during this period. It is also 
consistent with the 2 hour Completion Time provided in 
LCO 3.2.1 and 3.2.2 for Required Action A.l, since this 
instrumentation's purpose is to preclude a thermal limit 
violation. 

C.1 and C,2 

With any Required Action and as~ociated Completion Time not 
met, THERMAL POWER must be reduced to < 26.3% RTP within 
4 hours. Alternately, for an inoperable breaker (e.g., the 
breaker may be inoperable such that it will not open) the 
associated recirculation pump may be removed from service, 
since this performs the intended function of the · 
instrumentation. The allowed Completion Time of 4 hours is 
reasonable, based on operating experience, to reduce THERMAL 
POWER to< 26.3% RTP from full power conditions in an orderly 
manner and without challenging plant systems. · 0 ____________ _,,eq-u.:i+-e-0-A&t---i-an- G • 1 i s moo+f-1-ed-by-a-Nutewtrttr,s·ta t es that 
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the Required Action is only applicable if the inoperable 
channel is the result of an inoperable RPT breaker. The 
NOTE clarifies the situations under which the associated 
Required Action would be the appropriate Required Action. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Function maintains EOC-RPT 
trip capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Ref. 5) assumption of the average 
time required to perform channel Surveillance. That 
analysis demonstrated that the 6 hour testing allowance does 
not significantly reduce the probability that the 
recirculation pumps will trip when necessary. 
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SR 3.3,4.2,1 
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A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.4.2.2 

CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations consistent with the plant specific setpoint 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SB 3=,3,4 2 3 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required trfp logic for a specific 
channel. The system functional test of the pump breakers is 
included as a part of this test, overlapping the LOGIC 
SYSTEM FUNCTIONAL TEST, to provide complete testing of the 
associated safety function. Therefore, if a breaker is 
incapable of operating, the associated instrument channel(s) 
would also be inoperable. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.3,4.2,4 
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This SR ensures that an EOC-RPT initiated from the 
TSV-Closure and TCV Fast Closure, Trip Oil Pressure-Low 
Functions wi 11 not be inadvertently bypassed when THERMAL 
POWER is~ 26.3% RTP. This involves calibration of the 
bypass channels. Adequate margins for the instrument 
setpoint methodologies are incorporated into the actual 
setpoint. Because main turbine bypass flow can affect this 
setpoi nt nonconservati vel y <THERMAL POWl:R 1 s derived from 
first stage pressure) the main turbine bypass valves must 
remain closed during the calibration at THERMAL POWER 
~ 26.3% RTP to ensure that the calibration remains valid. If 
any bypass channel's setpoint is nonconservative (i.e., the 
Functions are bypassed at~ 26.3% RTP, either due to open 
main turbine bypass valves or other reasons), the affected 
TSV-Closure and TCV Fast Closure, Trip Oil Pressure~Low 
Function~ are considered inoperable. Alternatively, the 
bypass channel can be placed in the conservative condition 
(nonbypass). If placed in the nonbypass condition, this SR 
is met with the channel considered OPERABLE. 

The Surveillance Frequency is controlled under the 
Survei 11 ance Frequency Control Program. 

SR 3,3.4.2,5 

This SR ensures that the individual channel response times 
are less than or equal to the maximum values assumed in the 
accident analysis. The EOC-RPT SYSTEM RESPONSE TIME, 
acceptance criterion is included in Reference 6. 

A Note to the Surveillance states that breaker interruption 
time may be assumed from the most recent performance of 
SR 3.3.4.2.6. This is allowed since the time to open the 
contacts after energization of the trip coil and the arc 
suppression time are short and do not appreciably change, 
due to the design of the breaker opening device and the fact 
that the breaker is not routinely cycled. 

(continued) 
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SR 3.3.4.2.5 (continued) 

Response times cannot be determined at power because 
operation of final actuated devices 1 s required. The 
Surveillance Frequency is controlled under the Surveillance 
Frequency Control Program. 

SR 3.3.4.2,6 

This SR ensures that the RPT breaker interruption time (arc 
suppression time plus time to open the contacts) is provided 
to the EOC-RPT SYSTEM RESPONSE TIME test. The Surveillance 
Frequency is controlled under the Surveillance Frequency 
Control Program. 

1. UFSAR, Figure 7.9.4A, Sheet 3 of 3 (EOC-RPT logic 
diagram). 

2. UFSAR, Section 7.9.4.4.3. 

3. 

4. 

5. 

6. 

7. 

UFSAR, Section 14.5.1.2.4. 

NEDE-24011-P-A, "General Electric Standard Application 
for Reactor Fuel," latest approved version. 

GENE-770-06-1-A, "Bases for Changes to Surveillance 
Test Interva1s and Allowed Out-Of-Service Times for 
Selected Instrumentation Technical Specifications," 
December 1992. 

Core Operating Limits Report. 

NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision 0. 
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B 3.3 INSTRUMENTATION • B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation 
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The purpose of the ECCS instrumentation is to initiate 
appropriate responses from the systems to ensure that the 
fuel is adequately cooled in the event of a design basis 
accident or transient. 

For most abnonnal operational transients and Design Basis 
Accidents (DBAs), a wide range of dependent and independent 
parameters are monitored. 

The ECCS instrumentation actuates core spray (CS), low 
pressure coolant injection (LPCI), high pressure coolant 
injection (HPCI), Automatic Depressurization System (ADS), 
and the diesel generators (DGs). The equipment involved 
with each of these systems is described in the _Bases for 
LCO 3. 5 .1, "ECCS - Operating." 

Core Spray System 

The CS System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level -Low Low Low (Level 1) or Drywell Pressure-High 
with a Reactor Pressure - Low penni ss i ve. The reactor vessel 
water level and the reactor pressure variables are monitored 
by four redundant transmitters, which are, in turn, 
connected to four pressure compensation instruments. The 
drywell pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure compensation instruments 
and the trip units are connected to relays which send 
signals to two trip systems, with each trip system arranged 
in a one-out-of-two taken twice logic (each trip unit sends 
a signal to both trip systems.) Each trip system initiates 
two of the four Cs pumps. 

Upon receipt of an initiation signal, if normal AC power is 
available, CS pumps A and C start after a time delay of 
approximately 13 seconds and CS pumps Band D start after a 
tfme delay of approximately 23 seconds. If nonnal AC power 
is not available, the four CS pumps start simultaneously 
after a time delay of approximately 6 seconds after the 
respective DG is ready to load. 

B 3.3-93 
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Core Spray System (continued} 

ECCS Instrumentation 
B 3.3.5.1 

The CS test line isolation valve, which is also a primary 
containment isolation valve (PCIV}, is closed on a CS 
initiation signal to allow full system flow assumed in the 
accident analyses and maintain primary containment isolated 
in the event CS is not operating. 

The CS pump discharge flow is monitored by a differential 
pressure indicating switch. When the pump is running and 
discharge flow is low enough so that pump overheating may 
occur, the minimum flow return line valve is opened. The 
valve is automatically closed if flow is above the minimum 
flow setpoint to allow the full system flow assumed in the 
accident analysis. 

• 

The CS System also .monitors the pressure in the reactor to 
ensure that, before the injection valves open, the reactor 
pressure has fallen to a value below the CS System's maximum 
design pressure. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 
whose contacts are arranged in a one-out-of-two taken twice • 
logic. 

Low Pressure Coolant Injection System 

The LPCI is an operating mode of the Residual Heat Removal 
(RHR} System, with two LPCI subsystems. The LPCI subsystems 
may be initiated by automatic means. Automatic initiation 
occurs for conditions of Reactor Vessel Water Level -Low Low 
Low (Level I); Drywell Pressure-High with a Reactor 
Pressure-Low {Injection Permissive). The drywell pressure 
variable is monitored by four redundant transmitters, which, 
in turn, are connected to four trip units. The reactor 
vessel water level and the reactor pressure variables are 
monitored by four redundant transmitters, which are, in 
turn, connected to four pressure compensation instruments. 
The outputs of the trip units and pressure compensation 
instruments are connected to relays which send signals. to 
two trip systems, with each trip system arranged in a one
out-of-two taken twice logic (each trip unit .sends a signal 
to both trip systems}. Each trip system can initiate all 
four LPCI pumps. 

(continued) 
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Low Pressure Coolant Injection System (continued) 

Upon receipt of an initiation signal if nonnal AC power is 
available, the LPCI A and B pumps start after a delay of 
approximately 2 seconds. The LPCI C and D pumps are started 
after a delay of approximately 8 seconds. If normal AC 
power is not available, the four LPCI pumps start , 
simultaneously with no delay as soon as the standby power 
source is available. 

Each LPCI subsystem's discharge flow is monitored by a 
differential pressure indicating switch. When a pump is 
running and discharge flow is low enough so that pump 
overheating may occur, the respective minimum flow return 
line valve is opened. If flow is above the minimum flow 
setpoint, the valve is automatically closed to allow the 
full system flow assumed in the analyses. 

The RHR test line suppression pool cooling isolation valve, 
suppression pool spray isolation valves, and containment 
spray isolation valves (which are also PCIVs) are also 
closed on a LPCI initiation signal to allow the full system 
flow assumed in the accident analyses and maintain primary 
containment isolated in the event LPCI is not operating. 

'fmrLPC-Y-Syst-enrmolftt-urs-the press-annn~tor·-io 
ensure that, before an injection valve opens, the reactor 
pressure has fallen to a value below the LPCI System's 
maximum design pressure. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 
whose contacts are arranged in a one-out-of-two taken twice 
logic .. Additionally, instruments are provided to close the 
recirculation pump discharge valves to ensure that LPCI flow 
does not bypass the core when it injects into the 
recirculation lines. The variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The outputs of the 
pressure compensation instruments are connected to relays 
whose contacts are arranged in a one-out-of-two taken twice 
1 ogi C. 

(continued) 
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ECCS Instrumentation 
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Low Pres$ure Coo]ant Injection System (continued) 

Low reactor water level in the shroud is detected by two 
additional instruments. When the level is greater than the 
low level setpoint LPCI may no longer be required, therefore 
other modes of RHR (e.g., suppression pool cooling) are 
allowed. Manual overrides for the isolations below the low 
level setpoint are provided. 

High Pressure Coolant Injection System 

The HPCI System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level-Low Low (Level 2} or Drywell Pressure-High. 
The reactor vessel water level variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The drywell 
pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the pressure compensation instruments 
and the trip units are connected to relays whose contacts 

• 

are arranged in a one-out-of-two taken twice logic for each • 
Function. 

re-HPCI pump 01scharge flow 1s monitored by a flow switch. 
When the pump is running and discharge flow is low enough so 
that pump overheating may occur, the minimum flow return 
line valve is opened. The valve is automatically closed if 
flow is above the minimum flow setpoint to allow the full 
system flow assumed in the safety analysis. 

The HPCI test line isolation valve (which is also a PCIV} is 
closed upon receipt of a HPCI initiation signal to allow the 
full system flow assumed in the accident analysis and 
maintain primary containment i.solated ·in the event HPCI is 
not operating. 

The HPCI ·System also monitors the water levels in the 
condensate storage tank (CST} and the suppression pool 
because these are the two sources of water for HPCI 
operation. Reactor grade water in the CST is the normal 
source. Upon receipt of a HPCI initiation signal, the CST 

(continued) 
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ECCS Instrumentation 
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High Pressure Coolant Injection System ~continued) 

suction valve is automatically signaled to open {it is 
nonnally in the open position) unless both suppression pool 
suction valves are open. If the water level in the CST 
falls below a preselected level, first the suppression pool 
suction valves automatically open, and then the CST suction 
valve automatically closes. Two level switches are used to 
detect low water level in the CST. Either switch can cause 
the suppression pool suction valves to open and the CST 
suction valve to close. The suppression pool suction valves 
also automatically open and the CST suction valve closes if 
high water level is detected in the suppression pool. To 
prevent losing suction to the pump, the suction valves are 
interlocked so that one suction path must be open before the 
other automatically closes. 

The HPCI provides makeup water to the reactor until the 
reactor vessel water level reaches the Reactor Vessel Water 
Level -High (Level 8) trip, at which time the HPCI turbine 
trips, which causes the turbine's stop valve and the control 
valves to close. The logic.is two-out-of-two to provide 
high reliability of the HPCI System. The HPCI System 
automatically restarts if a Reactor Jessel Water Level -Low 
Low (Level 2) signal is subsequently received. 

Automatic Depressurization System 

The ADS may be initiated by automatic means. Automatic 
initiation occurs when signals indicating Reactor Vessel 
Water Level-Low Low Low (Level 1); Drywell Pressure-High 
or ADS Bypass Low Water Level Actuation Timer; Reactor 
Vessel Water Confirmatory Level -Low (Level 4); and CS or 
LPCI Pump Discharge Pressure -High are al 1 present and the 
ADS Initiation Timer has timed out. There are two 
transmitters each for Reactor Vessel Water Level .... Low Low 
Low (Level 1) and Drywell Pressure-High, and one 
transmitter for Reactor Vessel Water Confirmatory Level - Low 
(Level 4) in each of the two ADS trip systems. Each of 
these transmitters connects to a trip unit, which then 
drives a relay whose contacts form the initiation logic. 

Each ADS trip system includes a time delay between 
satisfying the initiation logic and the actuation of the ADS 
valve·s. The ADS Initiation Timer time delay setpoint chosen 
is long enough that the HPCI has sufficient operating time 

(continued) 
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Automatic Depressurjzation System, (continued) 

to recover to a level above Level 1, yet not so long that 
the LPCI and CS Systems are unable to adequately cool the 
fuel if the HPCI fails to maintain that level. An alarm in 
the control room is annunciated when either of the timers is 
timing. Resetting the ADS initiation signals resets the ADS 
Initiation Timers. 

The ADS also monitors the discharge pressures of the four 
LPCI pumps and the four CS pumps. Each ADS trip system 
includes two discharge pressure permissive switches from all 
four LPCI pumps and one discharge pressure permissive switch 
from all four CS pumps. The signals are used as a 
permissive for ADS actuation, indicating that there is a 
source of core coolant available once the ADS has 
depressurized the vessel. Two CS pumps in proper 
combination (C or D and A or B) or any one of the four LPCI 
pumps is sufficient to permit automatic depressurization. 

The ADS logic in each trip system is arranged in two 
strings. Each string has a contact from each of the 

• 

fo 11 owing variables: Reactor Vessel Water Level - Low Low 
Low (Level 1); Drywel l Pressure -High; Low Water Level • 
Actuation Timer; and Reactor Vessel Water Level - Low Low Low 
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system must also have a Reactor Vessel Water Confirmatory 
Level-Low (Level 4). After the contacts for the initiation 
signal from either drywell pressure or reactor vessel level 
(and the timer for reactor vessel level timing out) close, 
the following must be present to initiate an ADS trip 
system: all other contacts in both logic strings must 
close, the ADS initiation timer must time out, and a CS or 
LPCI pump discharge pressure signal must be present. Either 
the A or B trip system will cause all the ADS relief valves 
to open. Once the Drywell Pressure-High signal, the ADS 
Low Water Level Actuation Timer, or the ADS initiation 
signal is present, it is individually sealed in until 
manually reset. 

Manual inhibit switches are provided in the control room for 
the ADS; however, their function is· not required for ADS 
OPERABILITY (provided ADS is not inhibited when required to 
be OPERABLE). 

(continued) 
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The DGs may be initiated by automatic means. Automatic 
initiation occurs for conditions of Reactor Vessel Water 
Level - Low Low Low (Level l) or Drywell Pressure -High. The 
DGs are also initiated upon loss of voltage signals. (Refer 
to the Bases for LCO 3.3.8.1, "Loss of Power (LOP) 
Instrumentation," for a discussion of these signals.) The 
reactor vessel water level variable is monitored by four 
redundant transmitters, which are, in turn, connected to 
four pressure compensation instruments. The drywell 
pressure variable is monitored by four redundant 
transmitters, which are, in turn, connected to four trip 
units. The outputs of the four pressure compensation 
instruments and the trip units are connected to relays which 
send signals to two trip systems, with each trip system 
arranged in a one-out-of-two taken twice logic (each trip 
unit sends a signal to both trip systems). The B trip 
system initiates all four DGs, and the A trip syst~m 
initiates all four DGs. The DGs receive their initiation 
signals from the CS s1stem initiation lo1ic. The DGs can 

0 
also be started manua ly from the contra room and locally 
from the associated DG room. Upon recei~t of a loss of • coolant accident (LOCA) initiation signa, each DG is 
automatic~]ly started, is ready to lo~d in ap_p_roxJmately 
10 seconds, and will run in standby conditions (rated 
volta~e and speed, with the DG output breaker open). The 
DGs will only energize their respective Engineered Safety 
Feature buses if a loss of offsite power occurs. (Refer to 
Bases for LCO 3.3.8.1.) 

APPLICABLE The actions of the ECCS are explicitly assumed in the safety 
SAFETY ANALYSES, analys~s of References 1, 2, and 3. The ECCS is initiated 
LCO, and to preserve the inte1rity of the fuel cladding by limiting 
APPLICABILITY the post LOCA peak c adding temperature to less than the 

10 CFR 50.46 limits. 

ECCS instrumentation satisfies Criterion 3 of the NRC Policy 
Statement. Certain instrumentation Functions are retained 
for other reasons and are described below in the individual 
Functions discussion. 

The OPERABILITY of the ECCS instrumentation is dependent 
uhon the OPERABILITY of the individual instrumentation 
c annel Functions specified in Table 3.3.5.1-1. Each 
Function must have a required number of OPERABLE channels, 

{!;;Qntj □ u~~D 
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with their setpoints within the specified Allowable Values, 
where appropriate. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 
Table 3.3.5.1-1 is modified by a footnote which is added to 
show that certain ECCS instrumentation Functions also perform 
DG inHiation. 

Allowable Values are specified for each ECCS Function 
specified in the Table. Trip setpoints are specified in 
the setpoint calculations. The trip set~oints are selected 
to ensure that the setting.s do not exceed the Allowable 
Value between CHANNEL CALIBRATIONS. Operation with a trip 
setting less conservative than the trip setpoint, but within 
its Allowable Value, is acceptable. A channel is inoperable 
if its actua1 trip setpoint is not within its required 
Allowable Value. Trip setpoints are those predetermined 
values of output at which an action should take place. The 
setpoints are compared to the actual process parameter 
(e.g., reactor vessel water level), and when the measured 
output value of the process parameter exceeds the setpoint, 
the associated device (e.g., trip unit) changes state. The 
analytic or desigri limits are derived from the limiting 
values of the process parameters obtained from the safety 
analysis or other appropriate documents. The Allowable 
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corrected for calibration, process, and instrument errors. 
The trip setpoints are determined from analytical or design 
limits, corrected for calibration, process, and instrument 
errors, as well as, instrument drift. In selected cases, 
the Allowable Values and trip setpoints are determined from 
engineering judgement or historically accepted practice 
relative to the intended functions of the channel. The trip 
setpoints determined in this manner provide adequate 
protection by assuming instrument and process uncertainties 
expected for the environments during the operating time of 
the associated channels are accounted for. For the Core 
Spray and LPCI Pump Sta rt-Time Delay Relays, adequate 
margins for applicable setpoint methodologies are 
incorporated-into the Allowable Values and actual setpoints. 

In general, the individual Functions are required to be 
OPERABLE in the MODES or other specified conditions that may 
require ECCS (or DG) initiation to mitigate the consequences 
of a design basis transient or accident. To ensl)re reliable 
ECCS and DG function, a combination of Functions is required 
to provide primary and secondary initiation signals. 
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The specific Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 
Function basis. 

Core Sprav and Low Pressure Coolant Injection Systems 

l,a, 2,a, Reactor Vessel Water Level-Low Low Low (Level 1) 

Low reactor pressure vessel ( RPV) water level i ndi cat es that 
the capability to cool the fuel may be threatened. Should 
RPV water level decrease too far, fuel damage could result. 
The low pressure ECCS and associated DGs are initiated at 
Reactor Vessel Water Level-Low Low Low (Level 1) to ensure 
that core spray and flooding functions are available to 
prevent or minimize fuel damage. The DGs are initiated from 
Function l.a signals. This Function, in conjunction with a 
Reactor Pressure-Low (Injection Permissive) signal, al so 
initiates the closure of the Recirculation Discharge Valves 
to ensure the LPCI subsystems inject into the proper RPV 
location. The Reactor Vessel Water Level-Low Low Low 
(Level 1) is one of the Functions assumed to be OPERABLE and 
capable of initiating the ECCS during the transients 
analyzed in References 1 and 3. In addition, the Reactor 

--------------v-e=1---W a-t-ef'-l-e v e+-=i.--ow-tov,tow ( Leve 17 ) Fun ct i on i s 
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directly assumed in the analysis of the recirculation line 
break (Ref. 4) and the control rod drop accident (CRDA) 
analysis. The core cooling function of the ECCS, along with 
the scram action of the Reactor Protection System (RPS), 
ensures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. 

Reactor Vessel Water Level-Low Low Low (Level 1) signals 
are initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level - Low Low Low ( Level 1) 
Allowable Value is chosen to allow time for the low pressure 
core flooding systems to activate and provide adequate 
cooling. 

Four channels of Reactor Vessel Water Level - Low Low Low 
(Level 1) Function are only required to be OPERABLE when the 
ECCS are required to be OPERABLE to ensure that no single 
instrument failure can preclude ECCS initiation. 

8 3.3-101 Revision No. 143 

• 

• 

'• 



0 . ' ' 

0 

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCD, and 
APPLICABILITY 

PBAPS UNIT 3 

1. b. 2, b, Drywell Pressur~Hi qh 

ECCS Instrumentation 
B 3.3.5.1 

High pressure in the drywell could indicate a break in the 
reactor coolant pressure boundary (RCPB). The low pressure 
ECCS and associated DGs are initiated upon receipt of the 
Drywell Pressure-High Function with a Reactor Pressure-Low 
(Injection Permissive) in order to minimize the possibility 
of fue,l damage. The DGs are initiated from Function 1.b 
signals. This Function also initiates the closure of the 
recirculation discharge valves to ensure the LPCI subsystems 
inject into the proper RPV location. The Drywell 
Pressure-High Function with a Reactor Pressure-Low 
(Injection Permissive), along with the Reactor Water 
Level-Low Low Low (Level 1)· Punction, is directly assumed 
in the analysis of the recirculation line break (Ref. 4). 
The core cooling function of the ECCS, along with the scram 
action of the RPS, ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible and be 
indicative of a LOCA inside primary containment. 

The Drywell Pressure-High Function is required to be 
OPERABLE when the ECCS or DG is required to be OPERABLE in 
~onjunction with times when the primary containment is 
required to be OPERABLE. Thus, four channels of the CS and 
LPCI Drywell Pressure-High Function are required to be 
OPERABLE in MODES 1, 2, and 3 to ensure that no single 
instrument failure can preclude ECCS and DG initiatton. In 
MODES 4 and 5, the Drywell Pressure-High Function is not 
required, since there is insufficient energy in the reactor 
to pressurize the primary containment to Drywell Pressure
High setpoint. Refer to LCO 3.5.1 for Applicability Bases 
for the low pressure ECCS subsystems and to LCD 3.8.1 for 
Applicability Bases for the DGs. 

B 3.3-102 Revision No. 143 

• 

• 

• 



0 . 

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICAeI LITY 

(continued) 

ECCS Instrumentation 
B 3.3.5.1 

I.e. 2.c. Reactor Pressure-Low Ciniection Permissive) 

Low reactor pressure signals are used as permissives for the 
low pressure ECCS subsystems. This ensures that, prior to 
opening the injection valves of the low pressure ECCS 
subsystems or initiating the low pressure ECCS subsystems on 
a Drywell Pressure-High signal, the reactor pressure has 
fallen to a value below these subsystems' maximum design 
pressure and a break inside the RCPB has occurred 
respectively. This Function also provides permissive for 
the closure of the recirculation discharge valves to ensure 
the LPCI subsystems inject into the proper RPV location. 
The Reactor Pressure-Low is one of the Functions assumed to 
be OPERABLE and capable of permitting initiation of the ECCS 
during the transients analyzed in References 1 and 3. In 
addition, the Reactor Pressure-Low Function is directly 
assumed in the analysis of the recirculation line break 
(Ref. 4). The core cooling function of the ECCS, along with 
the scram action of the RPS, ensures that the fuel peak 
cladding temperature remains below the limits of 
10 CFR 50.46. 

The Reactor Pressure-Low signals are initiated from four 
pressure transmitters that sense the reactor dome pressure. 

The Allowable Value is low enough to prevent overpressuring 
--------------t-tte-e€f t:H-pme rrt---tn-tti e---l ow p r es s1frl:tCcs-;-75 u t hi g h enough to 

ensure that the ECCS injection prevents the fuel peak 
cladding temperature from exceeding the limits of 
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10 CFR 50.46. 

Four channels of Reactor Pressure-Low Function are only 
required to be OPERABLE when the ECCS is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude ECCS initiation. 

l.d. 2,q. Core Spray and Low Pressure Coolant Iniectioo 
, Pump Discharge Flow-Low (Bypass) 

The minimum flow instruments are provid€d to protect the 
associated low pressure ECGS pump from overheating when the 
pump is operating and the associated injection valve is not 
fully open. The minimum flow line valve is opened when low 
flow is sensed, and the valve is automatically closed when 
the flow rate is adequate to protect the pump. The LPCI and 

B 3.3-103 Revision No. 143 

• 

• 



0 

BASES 

APPLICABLE 
SAFETY ANALYSES 
LCD, and 
APPLICABILITY 

ECCS Instrumentation 
B 3.3.5.1 

l,d, 2,q. Core Spray and Low Pressure Coolant Iniectjon 
Pump Discharge Flow-Low (Bypass) (continued) 

CS Pump Discharge Flow-Low Funct1ons are assumed to be 
OPERABLE and capable of.closing the minimum flow valves to 
ensure that the low pressure ECCS flows assumed during the 
transients and accidents analyzed 1n References l, 2, and 3 
are met. The core cooling function of the ECCS, along with 
the scram action of the RPS, ensures that the fuel peak 
cladding temperature remains below the limits of 
10 CFR 50.46. 

One differential pressure switch per ECC~ pump 1s used to 
detect the associated subsystems' flow rates. The logic is 
arranged such that each switch causes its associated min1mum 
flow valve to open. The logic will close the minimum flow 
valve once the closure setpoint is exceeded. The LPCI 
minimum flow valves are time delayed such that the valves 
w1ll not open for 10 seconds after the switches detect low 
flow. The t1me delay is provided to limit reactor vessel 
inventory loss during the startup of the RHR shutdown 
cooling mode. The Pump Discharge Flow-Low Allowable Values 
are high enough to ensure that the pump flow rate is 
sufficient to protect the pump, yet low enough to ensure 

• 

• --------------at-the cl os u re of t-fle--m+n+mum---ftow-va-tve:ts-m-nrn~e~a~t~oc---------

o. 
PBAPS UNIT 3 

a l low full flow into the core. 

Each channel of Pump Discharge Flow-Low Function (four CS 
channels and four LPCI channels) is only required to be 
OPERABLE when the associated ECCS is required to be OPERABLE 
to ensure that no single instrument failure can preclude the 
ECCS function. 

1,e. l.f, Core Spray Pumo Start-Time Delay Relay 

The purpose of this time delay is to stagger the start of 
the CS pumps that are in each of Divisions I and II to 
prevent overloading the power source. This Function is 
necessary when power is being supplied from the offsite 
sources or the standby power sources (DG). The CS Pump 
Start-Time Delay Relays are assumed to be OPERABLE in the 
accident and transient analyses requiring ECCS initiation. 
That is, the analyses assume that the pumps will initiate 
when required and excess loading will not cause failure of 
the power sources. 
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ECCS Instrumentation 
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1.e, 1,f, core Spray Pump start-Time Delay Relay 
(continued) 

There are eight Core Spray Pump Start-Time Delay Relays, 
two in each of the CS pump start logic circuits (one for 
when offsite power is available and one for when offsite 
power is not available). One of each type of time delay 
relay is dedicated to a single pump start logic, such that a 
single failure of a Core Spray Pump Start-Time Delay Relay 
will not result in the failure of more than one CS pump. In 
this condition, three of the four CS pumps wi1J remain 
OPERABLE; thus, the single failure criterion is met Ci .e., 
loss of one instrument does not preclude ECCS initiation). 
The Allowable Value for the Core Spray Pump Start-Time 
Delay Relays is chosen to be long enough so that the power 
source will' not be overloaded and short enough so that ECCS 
operation is not degraded. 

Each channel of Core Spray Pump Start-Time Delay Relay 
Function is required to be OPERABLE only when the associated 
CS subsystem is required to be OPERABLE. 

2,d, Reactor Pressure-Low Low <Recirculation Discharge 
Valve Permisstve> 

Low reactor pressure signals are used as perm1ssives for 
recirculation discharge valve closure. This ensures that 
the LPCI subsystems inject into the proper RPV location 
assumed in the safety analysis. The Reactor Pressure-Low 
Low is one of the Functions assumed to be OPERABLE and 
capable of closing the valve during the transients analyzed 
in References 1 and 3. The core cooling function of the 
ECCS, along with the scram action of the RPS, ensures that 
the fuel peak cladding temperature remains below the limits 
of 10 CFR 50.46. The Reactor Pressure-Low Low Function is 
directly assumed in the analysis of the recirculation line 
break (Ref. 4). 

The Reactor Pressure-Low Low signals are initiated from 
four pressure transmitters that sense the reactor pressure. 

The Allowable Value is chosen to ensure that the valves 
close prior to commencement of LPCI injection flow into the 
core, as assumed in the safety analysis. 
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2.d. Reactor Pressure-Low Low <Recirculation Discharge 
Valve Permissive} (continued) 

Four channels of the Reactor Pressure- Low Low Function are 
only required to be OPERABLE in MODES 1, 2, and 3 With the 
associated recirculation pump discharge valve open. With 
the valve(s) closed, the function of the i.nstrurnentation has 
been performed; thus, the Function is. not required. In 
f,10DES 4 and 5, the loop injection location is not critical 
since LPCI injection through the recirculation loop in 
either direction will still ensure that LPCI flow reaches 
the core (i.e., there is no significant reactor back 
pressure). 

2. e. Reactor Vessel Shroud Leye] ~Level o 

The Reactor Vessel Shroud Level -Level O Function is 
provided as a permissive to allow the RHR System to be 
manually aligned from the LPCI mode to the suppression pool 
cooling/spray or drywell spray modes. The reactor vessel 
shroud level permissive ensures that water in the vessel is 
approximately two thirds core height before the manual 

• 

transfer is allowed. This ensures that LPCI is available to • 
prevent or minimi.ze fuel damage. This function may be 
overridden during accident conditions as allowed by plant 

-------------~rocedrrres. Re--actor-Vl:s-s-e'I-Shrmrd"-tevel - Leve"l--o----rurrcttumn~---
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i s implicitly assumed in the analysis of the recirculation 
line break (Ref. 4) since the analysis assumes that no LPCI 
flow diversion occurs when reactor water level is below 
Level 0. 

Reactor Vessel Shroud Level -Level O signals are initiated 
from two level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. The Reactor Vessel 
Shroud Level -Level O Allowable Value is chosen to allow the 
low pressure core flooding systems to activate and provide 
adequate cooling before allowing a manual transfer. 

(continued} 
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2.e, Reactor Vessel Shroud Level-Level o (continued) 

Two channels of the Reactor Vessel Shroud Level -Level 0 
Function are only required to be OPERABLf in MODES 1, 2, 
and 3. In MODES 4 and 5, the specified initiation time of 
the LPCI subsystems is not assumed, and other administrative 
controls are adequate to control the valves associated with 
this F~nction (since the systems that the valves are opened 
for are not required to be OPERABLE in MODES 4 and 5 and are 
normally not used). 

2, f, Low Pressure Cool ant Injection Pump Start-Time Del av 
Rtlil. 

The purpose of this time delay is to stagger the start of 
the LPCI pumps that are in each of Divisions I and II, to 
prevent overloading the power source. This Function is only 
necessary when power is being supplied from offsite sources. 
The LPCI pumps start simultaneously with no time delay as 
soon as the standby source is available. The LPCI Pump 
Start-Time Delay Relays are assumed to be OPERABLE in the 
accident and transient analyses requiring ECCS initiation . 
That is, the analyses assume that the pumps will initiate 
when required and excess loading will not cause failure of 

• 
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There are eight LPCI Pump Start-Time Delay Relays, two in 
each of the RHR pump start logic circuits. Two time delay 
relay~ are dedicated to a single pump start logic. Both 
timers in the RHR pump start logic would have to fail to 
prevent an RHR pump from starting within the required time; 
therefore, the low pressure ECCS pumps will remain OPERABLE; 
thus, the single failure criterion is met (i.e., loss of one 
instrument does not preclude ECCS initiation). The 
Allowable Values for the LPCI Pump Start-Time Delay Relays 
are chosen to be long enough so that most of the starting 
transient of the first pump is complete before starting the 
second pump on the same 4 kV emergency bus and short enough 
so that ECCS operation is not degraded. 

Each channel of LPCI Pump Start-Time Delay Relay Function 
is required to be OPERABLE only when the associated LPCI 
subsystem is required to be OPERABLE. 
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High Pressure Coolant Injection .(HPCI) System 

3.a. Reactor Vessel Water Level -Low Low (Level 2) 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, the HPCI 
System is initiated at Level 2 to maintain level above the 
top of the active fuel. The Reactor Vessel Water Level - Low 
Low (Level 2) is one of the Functions assumed to be OPERABLE 
and capable of initiating HPCI during the transients 
analyzed in References 1 and 3. Additionally, the Reactor 
Vessel Water Level-Low Low (Level 2) Function associated 
with HPCI is credited as a backup to the Drywell 
Pressure-High Function for initiating HPCI in the analysis 
of the recirculation line break. The core coo1ing function 
of the ECCS, along with the scram action of the RPS, ensures 
that the fuel peak cladding temperature remains below the 
limits of 10 CFR 50.46. 

Reactor Vessel Water Level - Low Low (Level 2) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level - Low Low {Level 2) Allowable 
Value is high enough such that for complete loss of 
feedwater flow, the Reactor Core Isolation Cooling {RCIC) 
System flow with HPCI assumed to fail will be sufficient to 
avoid initiation of low pressure ECCS at Reactor Vessel 
Water Level - Low Low Low {Level 1). 

Four channels of Reactor Vessel Water Level -Low Low 
(Level 2) Function are required· to be OPERABLE- only when 
HPCI is required to be OPERABLE to ensure that no single 
instrument failure can preclude HPCI initiation. Refer to 
LCO 3.5.1 for HPCI Applicability Bases. 

3.b. Drywell Pressure-High 

High pressure in the drywell could indicate a break in the 
RCPB. The HPCI System is initiated upon receipt of the 
Drywell Pressure-High Function in order to minimize the 
possibility of fuel damage. The Drywell Pressure-High 
Function is directly assumed in the analysis of the 

(continued) 
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3.b. Drywell Pressure-Hjqh (continued) 

recirculation line break (Ref. 4). The core cooling 
function of the ECCS, along with the scram action of the 
RPS, €nsures that the fuel peak cladding temperature remains 
below the limits of 10 CFR 50.46. 

High drywell pressure signals are initiated from four 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to be as low as possible to be 
indicative of a LOCA inside primary containment. 

Four channels of the Drywell Pressure-High Function are 
required to be OPERABLE when HPCI is required to be OPERABLE 
to ensure that no single instrument failure can preclude 
HPCI initiation. Refer to LCO 3.5.1 for the Applicability 
Bases for the HPCI System .. 

3.c. Reactor Vessel Water Level -Hjqh {Level 8) 

• 

High RPV water level indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to trip the HPCI turbine to prevent overflow into the main • 
steam lines (MSLs). The Reactor Vessel Water Level -High 

-----------<'-I( Leve-1---atfunctton--ts-ass umed-to-t rtp-the--HPeI-turbi ne-i n-n --
the feedwater controller failure transient analysis if HPCI 

PBAPS UNIT 3 

is initiated. 

Reactor Vessel Water level -High (Level 8) signals for HPCI 
are initiated from two level transmitters from the wide 
ra.nge water level measurement instrumentation. Both Level 8 
signals are required in order to trip the HPCI turbine. 
This ensures that no single instrument failur~ can preclude 
HPCI initiation. The Reactor Vessel Water Level -High 
(Level 8) Allowable Value is chosen to prevent flow from the 
HPCI System from overflowing into the MSLs. 

Two channels of Reactor Vessel Water Level -High (Level 8) 
Function are required to be OPERABLE only when HPCI is 
required to be OPERABLE. Refer to LCD 3.5.1 and LCD 3.5.2 
for HPCI Applicability Bases. 

{continued} 
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Low level in the CST indicates the unavailability of an 
adequate supply of makeup water from this normal source. 
Nonnally the suction valves between HPCI and the CST are 
open and, upon receiving a HPCI initiation signal, water for 
HPCI injection would be taken from the CST. However, if the 
water level 1n the CST falls below a preselected level, 
first the suppression pool suction valves automatically 
open, and then the CST suction valve automatically closes. 
This ensures that an adequate supply of makeup water is 
available to the HPCI pump. To prevent losing suction to 
the pump~ the suction valves are interlotked so that the 
suppression pool suction valves must be open before the CST 
suction valve automatically closes. The Function is 
implicitly assumed in the accident and transient analyses 
(which take credit for HPCI) since the analyses assume that 
the HPCI suction source is the suppression pool. 

Condensate Storage Tank Level - Low signals are initiated 
from two level switches. The logic is arranged such that 
either level switch can cause the suppression pool suction 
valves to open and the CST suction valve to close. The 
Condensate Storage Tank Level -Low Function Allowable Value 
is high enough to ensure adequate pump suction head while 

-------------water---ts-b~iTig-taterrfrom---the-CS-T-. 
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Two channels of the Condensate Storage Tank Level - Low 
Function are required to be OPERABLE only when HPCI is 
required to be OPERABLE to ensure that no .single instrument 
failure can preclude HPCI swap to suppression pool source. 
Refer to LCO 3.5.1 for HPCI Applicability Bases. 

3.e. Suppressjon Pool Water Level -High 

Excessively high suppression pool water could result in the 
loads on the suppression pool exceeding design values should 
there be a blowdown of the reactor vessel pressure through 
the safety/relief valves. Therefore, signals indicating 
high suppression pool water level are used to transfer the 
suction source of HPCI from the CST to the suppression pool 
to eliminate the possibility of HPCI continuing to provide 
additional water from a source outside containment. To 
prevent losing suction to the pump, the suction valves are 
interlocked so that the suppression pool suction valves must 
be open before the CST suction valve automatically closes. 

(continued) 

B 3.3-110 Revision No. 3 

• 

• 

• 



0 . . 

0 

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

PBAPS UNIT 3 

ECCS Instrumentation 
. B 3.3.5.1 

3,e. Suppression Pool Water Leyel -High (continued) 

This Function is implicitly assumed in the accident and 
transient analyses (which take credit for HPCI) since the 
analyses assume that the HPCI suction source is the 
suppression pool. 

Suppression Pool Water Level -High signals are initiated 
from two level switches. The logic is arranged such that 
either switch can cause the suppression pool suction valves 
to open and the CST suction valve to close. The Allowable 
Value for the Suppression Pool Water Level -High Function is 
chosen to ensure that HPCI will be aligned for suction from 
the suppression pool to prevent HPCI from contributing to 
any further increase in the suppression pool level. 

Two channels of Suppre·ssion Pool Water Level-High Function 
are required to be OPERABLE only when HPCI iS required to be 
OPERABLE to ensure that no single instrument failure can 

. preclude HPCI swap to suppression pool source. Refer to 
LCO 3,.5.1 for HPCI Applicability Bases. -

3.f. High Pressure Coolant Injection Pump Discharge 
Flow-Low (Bypass) 

The minimum flow instrument is provided to protect the HPCI 
pump from overheating when the pump is operating at reduced 
flow. The minimum flow line valve is opened when low flow 
is sensed, and the valve is automatically closed when the 
flow rate is adequate to protect the pump. The High 
Pressure Coolant Injection Pump Discharge Flow-Low Function 
is assumed to be OPERABLE and capable of closing the minimum 
flow valve to ensure that the ECCS flow assumed daring the 
transients analyzed in Reference 4 is met. The core cooling 
function of the ECCS, along with the scram action of the 
RPS, ensures that the fuel peak cladding temperature remains 
below tne limits of 10 CFR 50.46. 

One flow switch is used to detect the HPCI System's flow 
rate. The logic is arranged such that the transmitter 
causes the minimum flow valve to open. The logic will close 
the minimum flow valve once the closure setpoint is 
exceeded. 

(continued) 
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3.f. High Pressure Coolant Injection Pump Discharge 
Flow-Low (Bypass) (continued) 

The High Pressure Coolant Injection Pump Discharge Flow-Low 
Allowable Value is high enough to ensure that pump flow rate 
is sufficient to protect the pump, yet low enough to ensure 
that the closure of the minimum flow valve is initiated to 
allow full flow into the core. 

One channel is required to be OPERABLE when the HPCI is 
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI 
Applicability Bases. 

Automatic Depressurization System 

4. a. 5, a. Reactor Vessel Water Ley el-Low Low Low < Level U 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, ADS receives 
one of the signals necessary for initiation from this 
Function. This signal actuates the Function 4.h, 5.h timer. 

• 

,. 
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Reference 4. The core cooling function of the ECCS, along 
with the scram action of the RPS, ensures that the fuel peak 
cladding temperature remains below the limits of 
10 CFR 50.46. 

Reactor Vessel Water Level-Low Low Low (Level 1) signals 
are initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level-Low Low Low (Level 1) Function 
are required to be OPERABLE only when ADS is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude ADS.initiation. Two channels input to ADS trip 
system A, while the other two channels input to ADS trip 
system B. Refer to LCD 3.5.1 for ADS Applicability Bases. 

The Reactor Vessel Water Level - Low Low Low ( Level 1) 
Allowable Value is chosen to allow time for the low pressure 
core flooding systems to initiate and provide adequate 
cooling. 
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4.b. 5.b. Drywel] Pressure-High 

ECCS Instrumentation 
B 3.3.5.1 

High pressure in the drywell could indicate a break in the 
RCPB. Therefore, ADS receives one of the signals necessary 
for initiation from this Function in order to minimize the 
possibility of fuel damage. The Drywell Pressure-High is 
assumed to be OPERABLE and capable of initiating the ADS 
during the accidents analyzed in Reference 4. The core 
cooling function of the ECCS, along with the scram action of 
the RPS, ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46. 

Drywell Pressure-High signals are initiated from four. 
pressure transmitters that sense drywell pressure. The 
Allowable Value was selected to .be as low as possible and be 
indicative of a LOCA inside primary containment. 

Four channels of Drywel l Pressure.--High Function are only 
requi.red to be OPERABLE when ADS is required to be OPERABLE 
to ensure that no single instrument failure can preclude ADS 
initiation. Two channels input to ADS trip system A, while 
the other two channels input to ADS trip system B. Refer to 
LCO 3.5.1 for ADS Applicability Bases. 

4.c. 5.c. Automatic Deoressurization Svstem Initiation 
.!.l1llfil: 

The purpose of the Automatic Depressurization System 
Initiation Timer is to delay depressurization of the reactor 
vessel to allow the HPCI System time to maintain reactor 
vessel water level. Since the rapid depressurization caused 
by ADS operation is one of the most severe transients on the 
reactor vessel, its occurrence should be limited. By 
delaying initiation of the ADS Function, the op~rator is 
given the chance to monitor the success or failure of the 
HPCI System to maintain water level, and then to decide 
whether or not to allow ADS to initiate, to delay initiation 
further by recycling the. timer, or to inhibit initiation 
permanently. The Automatic Depressurization System 
Initiation Timer Function is assumed to be OPERABLE for the 
accident analysis of Reference 4 that requires ECCS 
initiation and assumes failure of the HPCI System. 

(continued} 
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4.c. 5,c. Automatic Oepressurizatjon System Initiation 
11.Jngr_ {continued) 

There are two Automatic Depressurization System Initiation 
Timer relays, one in each of the two ADS trip systems. The 
Allowable Value for the Automatic Depressurization System 
Initiation Timer is chosen so that there is still time after 
depressurization for the low pressure ECCS subsystems to 
provide adequate core cooling. 

Two channels of the Automatic Depressurization System 
Initiation Timer Function are only required to be OPERABLE 
when the ADS is required to be OPERABLE to ensure that no 
single instrument failure can preclude ADS initiation. {One 
channel inputs to ADS trip system A, while the other channel 
inputs to ADS trip system 8. Refer to LCO 3.5.1 for ADS 
Applicability Bases. 

4,d, 5.d. Reactor Vessel Water Level - Low Low Low 
(Level 1) (Pennissive} 

Low reactor water level signals are used as permissives in 

• 

the ADS trip systems. This ensures after a high drywell • 
pressure signal or a low reactor water level signal 
(Level 1) is received and the timer times.out that a low 
reactor water level (Level 1}, signal is present t<>"all·-o-w-.--
the ADS initiation {after a confirmatory Level 4 signal, see 
Bases for Functions 4.e, 5.e, Reactor Vessel Water 
Confirmatory Level-Low {Level 4). 

Reactor Vessel Water Level -Low Low Low (Level 1), signals 
are initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure doe to the actual 
water level (variable leg) in the vessel. The Reactor 
Vessel Water Level-Low Low Low (Level 1) Allowable Value is 
chosen to allow time for the low pressure core flooding 
system to initiate and provide adequate cooling. 

Four channels of the Reactor Vessel Water Level - Low Low Low 
(Level 1) Function are required to be OPERABLE to ensure 
that no single instrument failure can preclude ADS 
initiation. Two channels input to ADS trip system A while 
the other two channels input to ADS trip system 8. Refer to 
LCO 3.5.1 for ADS Applicability Bases. 

(continued) 
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4.e. 5.e. Reactor Vessel Water Confjnnatory Level -Low 
(Level 4) 

The Reactor Vessel Water Confinnatory Level -Low (Level 4) 
Function is used by the ADS only as a confinnatory low water 
level signal. ADS receives one of the signals necessary for 
i nit i at 1 on from Reactor Vesse 1 Water Leve 1 - Low Low Low 
(Level 1) signals. In order to prevent spurious initiation 
of the ADS due to spurious Level 1 signals, a Level 4 signal 
must also be received before ADS initiation conunences. 

Reactor Vessel Wa~er Confirmatory Level - Low (Level 4) 
signals are initiated from two level transmitters that sense 
the difference between the pressure due to a constant column 
of water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. The Allowahle 
Value for Reactor Vessel Water Confirmatory Level -Low 
(Level 4) is selected to be above the RPS Level 3 scram 
Allowable Value for convenience. 

Two channe 1 s of Reactor Vesse 1 Water Confirmatory Leve 1 - Low 

• 

(Level 4) Function are only required to be OPERABLE when the 
ADS is required to be OPERABLE to ensure that no single 
instrument failure can preclude ADS initiation. One channel • 
inputs to ADS trip system A, while the other channel inputs 

-------------toAOS trip system B. Refer to--CCO~--:s-:1-fol'-1ill 
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Applicability Bases. 

4.f. 4.g. 5.f. 5.g. Core Spray and Low Pressure Coolant 
Injection Pump Discharge Pressure--High 

The Pump Discharge Pressure-High signals from the CS and 
LPCI pumps are used as permissives for ADS initiation, 
indicating that there is a source of low pressure cooling 
water available once the ADS has depressurized the vessel. 
Pump Discharge Pressure - High is one of the Fun ct i ans 
assumed to be OPERABLE "and capable of pennitting ADS 
initiation during the events analyzed in Reference 4 with an 
assumed HPCI failure. For these events the ADS 
depressuri zes the reactor vesse 1 so that the 1 ow pr.es sure 
ECCS can perfonn the core cooling functions. This core 
cooling function of the ECCS, along with the scram action of 
the RPS, _ensures that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46. 

{continued) 
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4.f. 4.q. 5.f. 5.g. Core Spray and Low Pressure Coolant 
Injection Pump Discharge Pressure-High (continued) 

Pump discharge pressure signals are initiated from twelve 
pressure transmitters, two on the discharge side of each of 
the four LPCI pumps and one on the discharge side of each CS 
pump. There are two ADS low pressure ECCS pump permissives 
in each trip system. Each of the permissives receives 
inputs from all four LPCI pumps (different signals for each 
pennissive) and two CS pumps, one from each subsystem 
(different pumps for each permissive). In order to generate 
an ADS permissive in one trip system, it is necessary that 
only one LPCI pump or two CS pumps in proper combination (C 
or D and A or B) indicate the high discharge pressure 
condition in each of the two pennissives. The Pump 
Discharge Pressure-High Allowable Value is less than the 
pump discharge pressure when the pump is operating in a full 
flow mode and high enough to avoid any condition that 
results in a discharge pressure permissive when the CS and 
LPCI pumps are aligned for injection and the pumps are not 
running. The actual operating point of this function is not 
assumed in any transient or accident analysis. However, 
this Function is indirectly assumed to operate (in Reference 
4) to provide the ADS permissive to depressurize the RCS to 
allow the ECCS low pressure systems to operate. 

Twelve channels of Core Spray and Low Pressure Coolant 
Injection Pump Discharge Pressure-High Function are. only 
required to be OPERABLE when the ADS is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude ADS initiation. Four CS channels associated with 
CS pumps A through D and eight LPCI channels ·associated with 
LPCI pumps A through Dare required for both trip systems. 
Ref er to LCO 3. 5 .1 for ADS App 1 i cabil ity Bases. 

4.h, 5.h. Automatic Depressurization System Low Water Level 
Actuation Timer 

One of the signals required for ADS initiation is Drywell 
Pressure - High. However, if the event requiring ADS 
initiation occurs outside the drywell (e.g., main steam line 
break outside containment), a high drywell pressure signal 
may never be present. Therefore, the Automatic 
Depressurization System Low Water Level Actuation Timer is 
used to bypass the Drywell Pressure-High Function after a 

(continued} 
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4.h, 5.h. Automatic Deoressyrjzatjon System Low Water Level 
Actuation Timer (continued) 

certain time period has elapsed. Operation of the Automatic 
Depressurization System Low Water Level Actuation Timer 
Function is assumed in the accident analysis of Reference 4 
that requires ECCS initiation and assumes failure of the 
HPCI system. 

There are four Automatic Depressurization System Low Water 
Level Actuation Timer relays, two in each of the two ADS 
trip systems. The Allowable Value for the Automatic 
Depressurization System Low Water Level Actuation Timer is 
chosen to ensure that there is still time after 
depressurization for the low pressure ECCS subsystems to 
provide adequate core cooling. 

Four channels of the Automatic Depressurization System Low 
Water Level Actuation Timer Function are only required to be 
OPERABLE when the ADS is required to be OPERABLE to ensure 
that no single instrument failure can preclude ADS 
initiation. Refer to LCO 3.5.1 for ADS Applicability Bases. 

A Note has been ~rovided to modify the ACTIONS related to 
ECCS instrumenta ion channels. Section l.30 ompletion 
Times, specifies that once a Condition has been entered, 
subsequent divisions, subsystems, components, or variables 
expressed in the Condition discovered to be inoperable or 
not within limits will not result in separate entry into the 
Condition. Section 1.3 also specifies that Required Actions 
of the Condition continue to apply for each additional 
failure, with Completion Times based on initial entry into 
the Condition. However, the Required Actions for inoperable 
ECCS instrumentation channels provide appropriate 
compensatory measures for separate inoperable Condition 
entry for each inoperable ECCS instrumentation channel. 

&.l 

Required Action A.I directs entry into the appropriate 
Condition referenced in Table 3.3.5.1~1. The applicable 
Condition referenced in the table is Function dependent. 
Each time a channel is discovered inoperable, Condition A is 
entered for that channel and provides for transfer to the 
appropriate subsequent Condition. 

• 

• 
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Required Actions B.l and B.2 are intended to ensure that 
appropriate actions are taken if multiple, inoperable, 
untripped channels within the same Function result in 
redundant automatic initiation capability being lost for the 
feature(s). Required Action 8.1 features would be those 
that are initiated by Functions l.a, l.b, 2.a, and 2.b 
(e.g., low pressure ECCS). The Required Action B.2 system 
would be HPCI. For Required Action B.l, redundant automatic 
initiation capability is lost if (a) two or more 
Function l.a channels are inoperable and untripped such that 
both trip systems lose initiation capability, (b) two or 
more Function 2.a channels are inoperable and untripped such 
that both trip systems lose initiation capability, (c) two 
or more Function l.b channels are inoperable and untripped 
such that both trip systems lose initiation capability, or 
Cd) two or more Function 2._b channels are inoperable and 
untripped such that both trip systems lose initiation 
capability. For low pressure ECCS, since each inoperable 
channel would have Required Action 8.1 applied separately 
(refer to ACTIONS Note), each inoperable channel would only 
require the affected portion of the associated system of low 
pressure ECCS and DGs to be declared inoperable. However, 

-------------~s~i n-~hcrn11el s i II both assoc1 ated low pressure ECCS 
subsystems (e.g., both CS subsystems) are inoperable and 
untripped, and the Completion Times started concurrently for 
the channels in both subsystems, this results in the 
affected portions in the associated low pressure ECCS and 
DGs being concurrently declared inoperable. 

8 
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For Required Action B.2, redundant automatic HPCI initiation 
capability is lost if two or more Function 3.a or two 
Function 3.b channels are inoperable and untripped such that 
the trip system loses initiation capability. In this 
situation (loss of redundant automatic initiation 
capability), the 24 hour allowance of Required Action 8.3 is 
not appropriate and the HPCI System must be declared 
inoperable within 1 hour. 
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Notes are also provided (the Note to Required Action B.1 and 
the Note to Required Action B.2) to delineate which Required 
Action is applicable for each Function that requires entry 
into Condition B if an associated channel is inoperable. 
This ensures that the proper loss of initiation capability 
check is performed. Required Action B.1 (the Required 
Action for certain inoperable channels in the low pressure 
ECCS subsystems) is not applicable to Function 2.e, since 
this Function provides backup to administrative controls 
ensuring that operators do not divert LPCI flow from 
injecting into the core when needed. Thus, a total loss of 
Function 2.e capability for 24 hours is allowed, since the 
LPCI subsystems remain capable of performing their intended 
function. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Tfme also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action B.l, the Completion Time only begins 

--------------t:1-13en--d--i--seo-ve-ry-ttrat-----a:--Te-darrct~ature in the same system 
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(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable, untripped channels within the same 
Function as described in the paragraph above. For Required 
Action B.2, the Completion Time only begins upon discovery 
that the HPCI System cannot be automatically initiated due 
to two inoperable, untripped channels for the associated 
Function in the same trip system. The 1 hour Completion 
Time from discovery of loss of initiation capability is 
acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
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allowable out of service time, the channel must be placed in 
the tripped condition per Required Action B.3. Placing the 
inoperable channel in trip would conservatively compensate 
for the inoperability, restore capability to acconvnodate a 
single failure, and allow operation to continue. 
Alternately, if it is not desi~ed to place the channel in 
trip (e.g., as in the case where placing the inoperable 
channel in trip would result in an initiation), Condition H 
must be entered and its Required Action taken. 

C.l and C,2 

Required Action C.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the same Function result in redundant automatic initiation 
capability being lost for the feature(s). Required 
Action C.l features would be those that are initiated by 
Functions I.c, l.e, l.f, 2.c, 2.d, and 2.f (i.e., low 
pressure ECCS). Redundant automatic initiation capability 

• 

• is lost if either {a) two or more Function l.c channels are 
inoperable in the same trip system such that the trip system 
loses initiation capability, (b) two or more Function l.e 

--------~-----c--.h_a_n_n_e 1..---s~a_r_e-,·-n-o-p-er__.'.a~b I eaffecti ng CS pumps 1rnttfferent ____ _ 
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subsystems, (c) two or more Function l.f channels are 
inoperable affecting CS pumps in different subsystems, (d) 
two or more Function 2.c channels are inoperable in the same 
trip system such that the trip system loses initiation 
capability, (e) two or more Function 2.d channels are 
inoperable in the same trip system such that the trip system 
loses initiation capability, or (f) three or more 
Function 2.f channels are inoperable. In this situation 

· (loss of redundant automatic initiation capability), the 
24 hour allowance of Required Action C.2 is not appropriate 
and the feature{s) associated with the inoperable channels 
must be declared inoperable within 1 hqur. Since each 
inoperable channel would have Required Action C.l applied 
separately (refer to ACTIONS Note), each inoperable channel 
would only require the affected portion of the associated 
system to be declared inoperable. However, since channels 
for both low pressure ECCS subsystems are inoperable ·{e.g., 
both CS subsystems), and the Completion Times started 
concurrently for the channels in both subsystems, this 
results in the affected portions in both subsystems being 

(continued) 
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concurrently declared inoperable. For Functions 1.c, 1.e, 
1.f, 2.c, 2.d, and 2.f, the affected portions are the 
associated low pressure ECCS pumps. 

The Note states that Required Action C.1 is only applicable 
for Functions l.c, 1.e, l.f, 2.c, 2.d, and 2.f. Required 
Action C.1 is not applicable to Function 3.c (which also 
requires entry into this Condition if a channel in this 
Function is inoperable), since the loss of one channel 
results in a 1oss of the ~unction (two-out-of-two logic). 
This loss was considered during the development of 
Reference 5 and considered acceptable for the 24 hours 
allowed by Required Action C.2. 

The Completion Time is intended to allow the operator time 
to e val u ate a n d . rep a i r any di s covered i nope r.a b i l it i es . Thi s 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action C.l, the Completion Time only begins 
upon discovery that the same feature in both subsystems 
(e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable channels within the same Function as 

--------------ae-s-c-r-i-bed-i-rr----tile pa r·agr aph above. The I hour Completion 
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Time from discovery of loss of initiation capability is 
acceptable because it minimizes risk while allowing time for 
restoration of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of .the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, Condition H must be entered 
and its Required Action taken. The Required Actions do not 
allow placing the channel in trip since this action would 
either cause the initiation or it would not necessarily 
result in a safe state for the channel in all events. 
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D.1. D.2.1, and D,2.2 

ECCS Instrumentation 
B 3.3.5.1 

Required Action D.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of automatic component initiation capability for the HPCI 
System. Automatic component initiation capability is lost 
if two Function 3.d channels or two Function 3.e channels 
are inoperable and untripped. In this situation (loss of 
automatic suction swap), the 24 hour allowance of Required 
Actions D.2.1 and D.2.2 is not appropriate and the HPCI 
System must be declared inoperable within 1 hour after 
discovery of loss of HPCI initiation capability. As noted, 
Required Action D.1 is only applicable if the HPCI pump 
suction is not aligned to the suppression pool, since, if 
aligned, the Function is already performed. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"tiine zero" for beginning the allowed outage time "clock." 
For Required Action D.1, the Completion Time on.ly begins 

• 

upon discovery that the HPCI System cannot be automatically • 
aligned to the suppression pool due to two inoperable, 
untripped channels in the same Function. The 1 hour 
Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 24 hours has been shown to 
be acceptable (Ref. 5) to permit restoration of any 
inoperable channel to OPERABLE status. If the inoperable 
channel cannot be restored to OPERABLE status within the 
allowable out of service time, the channel must .be placed in 
the tripped condition per Required Action D.2.1 or the 
suction source must be aligned to the suppression pool per 
Required Action D.2.2. Placing the inoperable channel in 
trip performs the intended function of the channel {shifting 
the suction source to the suppression pool). Performance of 
either of these two Required Actions will allow operation to 
continue. If Required Action D.2.1 or D.2.2 is performed, 
measures should be taken to ensure that the HPCI System 

(continued) 
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piping remains filled with water. Alternate1y, if it is not 
desired to perform Required Actions D.2.1 and 0:2.2 (e.g., 
as in the case where shifting 'the suction source could drain 
down the HPCI suction piping), Condition H must be entered 
and its Required Action taken. 

E.1 and E.2 

Required Action E.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
the Core Spray and Low Pressure Coolant Injection Pump, 
Discharge Flow - Low (Bypass) Functions result in redundant 
automatic initiation capability being lost for the 
feature(s). For Required Action E.l, the features would be 
those that are initiated by Functions l.d and 2.g (e.g., low 
pressure ECCS). Redundant automatic initiation capability 
is lost if (a) two or more Function 1.d channels are
inoperable affecting CS pumps in different subsystems or 
Cb) three or more Function 2.g channels are inoperable. 
Since each inoperable channel would have Required Action E.l 
applied separately (refer to ACTIONS Note), each ino era 

-------------i~ly requ re ea ected low pressure ECCS 
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pump to be declared inoperable. However, since channels for 
more than one low pressure ECCS pump are inoperable, and the 
Completion Times started concurrently for the channels of 
the low pressure ECCS pumps, this results in the affected 
low pressure ECCS pumps being concurrently declared 
inoperable. 

In this situation (loss of redundant automatic initiation 
capability), the 7 day allowance of Required Action E.2 is 
not appropriate and the subsystem associated with each 
inoperable channel must be declared inoperable within 1 hour. 
A Note is also provided (Note 2 to Required Action E.1) to 
delineate that Required Action E.1 is only applicable to low -
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pressure ECCS funct i ems. Required Act ion E. l is not 
~pplicable to HPCI Function 3.f since the loss -of one 
channel results in a los.s of function (one-out-of-one 
logic). This loss was considered during the development of 
Reference 5 and considered acceptable for the 7 days allowed 
by Required Action E.2. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
utime zeroR for beginning the allowed outage time "clock." 

For Required Action E.l, the Completion Time only begins 
upon discovery that a redundant feature in the same system 
{e.g., both CS subsystems) cannot be automatically initiated 
due to inoperable channels within the same Function as 
described in the paragraph above. The 1 hour Completion 
Time from discovery of loss of initiation capability is 
acceptable because it minimizes risk while allowing time for 
restoration of channels. 

• 

If the instrumentation that controls the pump minimum flow 
valve is inoperable, such that the valve will not • -------------a~u~t.:.omattcat=l-y-open,-extendecLp.ump_op~ration with no 
i nj ect i on pa th av a i 1 abl e could l e ad t:-o=:p'.:":u':::m~p-o~v~e:::ri:h-::e~a t~;!-:;n;-=;g~an=a1 ___ _ 
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failure. If there were a failure of the instrumentation, 
such that the valve would not automatically close, a portion 
of the pump flow could be diverted from the reactor vessel 
injection path, causing insufficient core cooling. These 
consequences can be averted by the operator's manual control 
of the valve, which would be adequate to maintain ECCS pump 
protection and required flow. furthermore, other ECCS pumps 
would be sufficient to complete the assumed safety function 
if no additional single failure were to occur. The 7 day 
Completion Time of Required Action E.2 to restore the 
inoperable channel to OPERABLE status is reasonable based on 
the remaining capability of the associated ECCS subsystems, 
the redundancy available in the ECCS design, and the low 
probability of a DBA occurring during the allowed out of 
service time. If the inoperable channel cannot be restored 
to OPERABLE status within the allowable out of service time, 
Condition H must be entered and its Required Action taken. 
The Required Actions do not allow placin~ the channel in 
trip since this action would not necessarily result in a 
safe state for the channel in all events. 

(continued) 
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Required Action F.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within similar ADS trip system A and B Functions 
result in redundant automatic initiation capability be~ng 
lost for the ADS. For example, redundant automatic 
initiation capability is lost if either (a) one or more 
Function 4.a channel and one or more Fune.lion 5.a channel 
are inoperable and untripped, Cb) one or more Function 4.b 
channel and one or more Function 5.b channel are inoperable 
and untri pped, ( c) one or more Function 4. d channel and one 
or more Function 5.d channel are inoperable and untripped, 
or (d) one Function 4.e channel and one Function 5.e channel 
are inoperable and untripped. 

In this situation (loss of automatic initiation capability), 
the 96 hour or 8 day allowance, as applicable, of Required 
Action F.2 is not appropriate and all ADS valves must be 
declared inoperable within 1 hour after discovery of loss of 
ADS initiation capability. 

The Completion Time is intended to allow the operator time 

• 

to evaluate and repair any discovered inoperabilities. This • 
Completion Time a1so allows for an exception to the normal 
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For Required Action F.l, the Completion Time only begins 
upon discovery that the ADS cannot be automatically 
initiated due to inoperable, untripped channels within 
similar ADS trip system Functions as described in the 
paragraph above. The 1 hour Completion Time from discovery 
of loss of initiation capability is acceptable because it 
minimizes risk while allowing time for restoration or 
tripping of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 8 days has been shown to be 
acceptable (Ref. 5) to permit restoration of any inoperable 
channel to OPERABLE status if both HPCI and RCIC are 
OPERABLE. If either HPCI or RCIC is inoperable, the time is 
shortened to 96 hours. If the status of HPCI or RCIC 
changes such that the Completion Time changes from 8 days to 
96 hours, the 96 hours begins upon discovery of HPCI or RCIC 
inoperability. However, the total time for an inoperable, 
untripped channel cannot exceed 8 days. If the status of 
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HPCI or RCIC changes such that the Completion Time changes 
from 96 hours to 8 days, the "time zero" for beginning the 
8 day "clock" begins upon discovery of the inoperable, 
untripped channel. If the inoperable channel cannot be 
restored to OPERABLE status within the allowable out of 
service time, the channel must be placed in the tripped 
condition per Required Action F.2. Placing the inoperable 
channel in trip would conservatively compensate for the 
inoperability, restore capability to accommodate a single 
failure, and allow operation to continue. Alternately, if 
it is not desired to place the channel in trip (e.g., as in 
the case where placing the inoperable channel in trip would 
result in an- initiation), Condition H must be entered and 
its Required Action taken. 

G.1 and G,2 

Required Action G.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable channels within 
similar ADS trip system Functions result in automatic 
initiation capability being lost for the ADS. For example, 
automatic initiation capability is lost if either (a) one 
Function 4.c channel and one Function 5.c channel are 
inoperable, (b) a combination of Function 4.f, 4.g, 5.f, 
and 5.g channels are inoperable such that channels 
associated with five or more low pressure ECCS pumps are 
inoperable, or (c) one or more Function 4.h channels and one 
or more Function 5.h channels are inoperable. 

In this situation (loss of automatic initiation capability), 
the 96 hour or 8 day allowance, as applicable, of Required 
Action G.2 is not appropriate, and all ADS valves must be 
declared inoperable within 1 hour after discovery of loss of 
ADS initiation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero" for beginning the allowed outage time "clock." 
For Required Action G.l, the Completion Time only begins 

B 3.3-126 Revision No. 84 

• 

• 

• 



A v 

0 

BASES 

ACTIONS 

PBAPS UNIT 3 

G.l and G.2 (continued) 

ECCS Instrumentation 
B 3.3.5.I 

upon discovery that the ADS cannot be automatically 
initiated due to inoperable channels within similar ADS trip 
system Functions as described in the paragraph above. The 
I hour Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for-restoration or tripping of channels. 

Because of the diversity of sensors available to provide 
initiation signals and the redundancy of the ECCS design, an 
allowable out of service time of 8 days has been shown to be 
acceptable (Ref. 5) to permit restoration of any inoperable 
channel to OPERABLE status if both HPCI and RCIC are 
OPERABLE (Required Action G.2). If either HPCI or RCIC is 
inoperable, the time shortens to 96 hours. If the status of 
HPCI or RCIC changes such that the Completion Time changes 

•• 

· -from 8 days to 96 hours, the 96 hours begins upon discovery 
of HPCI or RCIC inoperability. However, the total time for 
an inoperable channel cannot exceed 8 days. If the status 
of HPCI or RCIC changes such that the Completion Time 
changes from 96 hours to 8 days, the •time zero 11 for 
beginning the 8 day "clock" begins upon discovery of the 
inoperable channel. If the inoperable channel cannot be • 
restored to OPERABLE status within the allowable out of 
service time, Condition H must be entered and 1tneqa1red 
Action taken. The Required Actions do not allow placing the 
channel in trip since this action would not necessarily 
result in a safe state for the channel in all events. 

l:L.1 

With any Required Action and associated Completion Time not 
met, the associated feature(s} may be incapable of 
performing the intended function, and the supported 
feature(s) associated with inoperable untripped channels 
must be declared inoperable inmediately. 

(continued) 
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As noted in the beginning of the SRs, the SRs for each ECCS 
instrumentation Function are found in the SRs column of 
Table 3.3.5.1-1. 

The S u r v e i J l a n c es a re mod i f i e d by · a N o t e to i n d i ca t e t ha t 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours as follows: (a) for Functions 3.c and 3.f; and 
(b) for Functions other than 3.c and 3.f provided the 
associated Function or the redundant Function maintains ECCS 
initiation capability. Upon completion of the Surveillance, 
or expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the. reliability analysis (Ref. 5) assumption of the average 
time required to perform channel surveillance. That 
analysis demonstrated that the 6 hour testing allowance does 
not significantly reduce the probability that the ECCS will 
initiate when necessary. 

SR 3.3,5,1.1 

Performance of the CHANNEL CHECK ensures that a gross failure 
of instrumentation has not occurred. A CHANNEL CHECK is 
normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels'monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
guarantees that undetected outright channel failure is 
limited; thus, it is key to verifying the instrumentation 
continues to operate properly between each CHANNEL 
CALIBRATION. 

Agreement criteria are determined by the plant staff, based 
on a combination of the channel instrument uncertainties, 
including indication and readabi1ity. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal. but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3.3,5.1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.5.1,3 and SR 3.3.5.1.4 

A CHANNEL CALIBRATION is a complete check of the instrument 

• 
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responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumptions of the current 
plant specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

B 3.3-129 Revision No. 87 
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REFERENCES 

SR 3.3.5,1.5 

ECCS Instrumentation 
B 3.3.5.1 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCD 3.5.1, LCD 3.5.2, LCD 3.8.1, and LCD 3.8.2 overlaps this 
Surveillance to complete testing of the assumed safety 
function. 

The Surveillance Frequency is controlled under the 
Surveillance Freq~ency Control Program. 

1. UFSAR, Section 6.5. 

2. UFSAR, Section 7.4. 

3. UFSAR, Chapter 14. 

4. NEDC-32163-P, "Peach Bottom Atomic Power Station Units 
2 and 3, SAFER/GESTR-LOCA, Loss-of-Coolant Accident 
Analysis," January 1993. 

• 

NEDC-30936-P-A, "BWR Owners' Group Technical 
--------------------"rAee--t-fi G-a-t-:i--&fl-----!-m13mmen-t----An-a-:l ys es fo f'-i;.G.G~---tua.t--i-o-A

Instrumentation, Part 2," December 1988. 

5. • 
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RCIC System Instrumentation 
B 3.3.5.2 

B 3.3 INSTRUMENTATION 

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation 

BASES 

BACKGROUND The purpose of the RCIC System instrumentation is to 
initiate actions to ensure adequate core cooling when the 
reactor vessel is isolated from its primary heat sink (the 
main condenser) and nonnal coolant makeup flow from the 
Reactor Feedwater System is insufficient or unavailable, 
such that RCIC System initiation occurs and maintains 
sufficient reactor water level such that an initiation of 
the low pressure Emergency Core Cooling Systems (ECCS) pumps 
does not occur. A more complete discussion of RCIC System 
operation is provided in the Bases of LCO 3.5.3, "RCIC 
System." 

The RCIC System may be initiated by automatic means. 
Automatic initiation occurs for conditions of Reactor Vessel 
Water Level - Low Low (Level 2). The variable is monitored 
by four transmitters that are connected to four pressure 

compensation instruments are connected to relays whose 

• 

compensation instruments. The outputs of the pressure • 

---------------'-ontacts____ar...e____amn11ed in a_o_ne-out-of-two taken twice logic 
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arrangement. Once initiated, the RCIC logic seals in and 
can be reset by the operator only when the reactor vessel 
water level signals have cleared. 

The RCIC test line isolation valve is closed on a RCIC 
initiation signal to allow full system flow and maintain 
primary containment isolated in the event RCIC is not 
operating. 

The RCIC System also monitors the water level in the 
condensate storage tank (CST) since this is the initial 
source of water for RCIC operation. Reactor grade water in 
the CST is the nonnal source. Upon receipt of a RCIC 
initiation signal, the CST suction valve is automatically 
signaled to open (it is nonnally in the open position) 
unless,the pump suction from the suppression pool valves is 
open. If the water level in the CST falls below a 
preselected level, first the suppression pool suction valves 
automatically open, and then the CST suction valve 
automatically closes. Two level switches are used to detect 
low water level in the CST. Either switch can cause the 
suppression pool suction valves to open. The opening of the 

(continued} • 
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RCIC System Instrumentation 
B 3.3.5.2 

suppression pool ·suction valves causes the CST suction valve 
to close. This prevents losing suction to the pump when 
automatically transferring suction from the CST to the 
suppression pool on low CST level. 

The RCIC System provides makeup water to the reactor until 
the reactor vessel water level reaches the high water level 
(Level 8) setting (two-out-of-two logic), at which time the 
RCIC steam supply valve closes. The RCIC System restarts if 
vessel level again drops to the low level initiation point 
(Level 2). 

The function of the RCIC System is to respond to transient 
events by producing mak~up coolant to the reactor. The RCIC 
System is not an Engineered Safeguard System and no credit 
is taken in the safety arialyses for RCIC System operation. 
Based on its contribution to the reduction of overall plant 
risk, however, the system, and therefore its instrumentation 
meets Criterion 4 of NRC Policy Statement. 

The OPERABILITY of the RCIC System instrumentation is 
dependent upon th.e OPERABILITY of the individual 

• 
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T able 3.3.5.2-1. Each Function must have a required number 
of OPERABLE channels with their setpoints within the 
specified Allowable Values, where appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values are specified for·each RCIC System 
instrumentation Function specified in the Table. Trip 
setpoints are specified in the ~etpoint calculations. The 
setpoints are selected to ensure that the settings do not 
exceed the Allowable Value between CHANNEL CALIBRATIONS. 
Operation with a trip setting less conservative than the 
trip setpoint, but within its Allowable Value, is 
acceptable. Each Allowable Value specified accounts for 
instrument uncertainties appropriate to the Fbnction. These 
uncertainties are described in the setpoint methodology. 

(continued) 
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(continued) 

RCIC System Instrumentation 
B 3.3.5.2 

The individual Functions are required to be OPERABLE in 
MODE I, and in MODES 2 and 3 with reactor steam dome 
pressure> 150 psig since this is when RCIC is required to 
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases 
for the RCIC System.) 

The specific Applicable Safety Analyses, LCO, and 
Applicability discussions are listed below on a Function by 
Function basis. 

I. Reactor Vessel Water Level - Low Low (Level 2) 

Low reactor pressure vessel (RPV) water level indicates t~at 
nonnal feedwater flow is insufficient to maintain reactor 
vessel water level and that the capability to cool the fuel 
may be threatened. Should RPV water level decrease too far, 
fuel damage could result. Therefore, the RCIC System is 
initiated at Level 2 to assist in maintaining water level 
above the top of the active fuel. 

Reactor Vessel Water Level -Low Low (Level 2) signals are 
initiated from four l~vel transmitters that sense the 

• 
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water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. 

The Reactor Vessel Water Level - Low Low (Level 2) Allowable 
Value is set high enough such that for complete loss of 
feedwater flow, the RCIC System flow with high pressure 
coolant injection assumed to fail will be sufficient to 
avoid initiation of low pressure ECCS at Level 1. 

Four channels of Reactor Vessel Water Level -Low Low 
(Level 2) Function are available and are required to be 
OPERABLE when RCIC is required to be OPERABLE to ensure that 
no single instrument failure can preclude RCIC initiation. 
Refer to LCO 3.5.3 for RCIC Applicability Bases. 

(continued) 
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{continued) 

RCIC System Instrumentation 
B 3.3.5.2 

2. Reactor Vessel Water Level -Hjqh (Level 8) 

High RPV water level indicates that sufficient cooling water 
inventory exists in the reactor vessel such that there is no 
danger to the fuel. Therefore, the Level 8 signal is used 
to close the RCIC steam supply valve to prevent overflow 
into.the main steam lines (MSLs). 

Reactor Vessel Wate.r Level -High (Level 8) signals for RCIC 
are initiated from four level transmitters, which sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. These four level 
transmitters are connected to two pressure compensation 
instruments (channels). 

The Reactor Vessel Water Level --High (Level 8) Allowable 
Value is high enough to preclude isolating the injection 
valve of the RCIC during normal operation, yet low enough to 
trip the RCIC System prior to water overflowing into the 
MSLs. 

Two channels of Reactor Vessel Water Level -High (Level 8) 

• 
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RCIC is required to be OPERABLEto ensure tha:t-n-u-stng~~----
instrument failure can preclude RCIC initiation. Refer to 
LCO 3.5.3 for RCIC Applicability Bases. 

3. Condensate Storage Tank Level - Low 

Low level in the CST indicates the unavailability of an 
adequate supply of makeup water from this normal source. 
Normally, the suction valve between the RCIC pump and the 
CST is open and, upon receiving a RCIC initiation signal, 
water for RCIC injection would be taken from the CST. 
However, if the water level in the CST falls below a 
preselected level, first the suppression pool suction valves 
automatically open, and then the CST suction valve 
automatically closes. This ensures that an adequate supply 
of makeup water is available to the RCIC pump. To prevent 
losing suction to the pump, the suction valves are 
interlocked so that the suppression pool suction valves must 
be open before the CST suction valve automatically closes. 

(continued) 
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RCIC System Instrumentation 
B 3.3.5.2 

3. Condensate Storage Tank Leve] - Low {continued) 

Two level switches are used to detect low water level in tilt! 
CST. The Condensate Storage Tank Level - Low Function 
Allowable Value is set high enough to ensure adequate pump 
suction head while water is being taken from the CST. 

Two channels of the CST Level-Low Function are available 
and are required to be OPERABLE when RCIC is required to be 
OPERABLE to ensure that no single instrument failure can 
preclude RCIC swap to suppression pool source. Refer to 
LCO 3.5.3 for RCIC Applicability Bases. 

A Note has been provided to modify the ACTIONS related to 
RCIC System instrumentation channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 

---------------+>nt-r'-y-i-ntG-the-Cond:it.:i..on _____ Jfow.e..'l.er~he_He_qu ired Actions for 
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inoperable RCIC System instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable RCIC System 
instrumentation channel. 

ij 

Required Action A.l directs entry into the appropriate 
Condition referenced in Table 3.3.5.2-1. The applicable 
Condition referenced in the Table is Function dependent. 
Each time a channel is discovered to be inoperable, 
Condition A is entered for that channel and provides for 
transfer to the appropriate subsequent Condition. 

{continued) 
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RCIC System Instrumentation 
B 3.3.5.2 

Required Action B.1 is intended to ensure that appropriate 
actions ar~ taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of automatic initiation capability for the RCIC System. In 
this case, automatic initiation capability is lost if two 
Function 1 channels in the same trip system are inoperable 
and untripped. In this situation (loss of automatic 
initiation capability), the 24 hour allowance of Required 
Action B.2 is not appropriate, and the RCIC System must be 
declared inoperable within 1 hour after discovery of loss of 
RCIC initiation capability. 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
"time zero• for beginning the allowed outage time nclock." 
For Required Action B.l, the Completion Time only begins 
upon discovery that the RCIC System cannot be automatically 
initiated due to two or more inoperable, untripped Reactoi 
Vessel Water Level - Low Low (Level 2) channels such that the 
trip system loses initiation capability. The I hour 

• 
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capab i l i ty is acc~ptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because of the redundancy of sensors available to provide 
initiation signals and the fact that the RCIC System is not 
assumed in any accident or transient analysis, an allowable 
out of service time of 24 hours has been shown to be 
acceptable (Ref. 1) to permit restoration of any inoperable 
channel to OPERABLE status. If the inoperable channel 
cannot be restored to OPERABLE status within the allowable 
out of service time, the channel must be placed in the 
tripped condition per Required Action B.2. Placing the 
inoperable channel in trip would conservatively compensate 
for the inoperability, restore capability to accommodate a 
single failure, and allow operation to continue. 
Alternately, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the inoperable 
channel in trip would result in an initiation), Condition E 
must be entered and its Required Action taken. 

(continued) 
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ACTIONS C.l 
(continued) 

A risk based analysis was performed and determined that an 
allowable out of service time of 24 hours {Ref. 1) is 
acceptable to permit restoration of any inoperable channel 
to OPERABLE status (Required Action C.l). A Required Action 
(similar to Required Action B.l) limiting the allowable out 
of service time, if a loss of automatic RCIC initiation 

• 

capabiLlty exists, is not required. This Condition applies ~~ 
to the Reactor Vessel Water Level -High (Level 8) Function 
whose logic is arranged such that any inoperable channel 
will result in a loss of automatic RCIC initiation 
capability (closure of the RCIC steam supply valve). As 
stated above, this loss of automatic RCIC initiation 
capability was analyzed and determined to be acceptable. 
The Required Action does not allow placing a channel in trip 
since this action would not nec~ssarily result in a safe 
state for the channel in all e~ents. 

D .1, D. 2 .1. and p. 2. 2 

Required Action D.l is intended to ensure that appropriate • --------------a-c~t :-..i u~n~s· are-ta-ken---if-mu~ttple,-inoper-able,-un-tr-+pped.------
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channe ls within the same Function result in automatic 
component initiation capability being lost for the 
feature(s). For Required Action D.l, the RCIC System is the 
only associated feature. In this case, automatic initiation 
capability is lost if two Function 3 channels are inoperable 
and untripped. In this situation (loss of automatic suction 
swap), the 24 hour allowance of Required Actions D.2.1 
and D.2.2 is only appropriate after Action D.l has been 
performed. Action D.l requires that the RCIC System be 
declared inoperable within I hour from discovery of loss of 
RCIC initiation capability. As noted, Required Action D.1 
is only applicable if the RCIC pump suction is not aligned 
to the suppression pool since, if aligned, the Function is 
already performed. 

(continued) 
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D.l, D.2.1, and D.2.2 (continued) 

lne Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. This 
Completion Time also allows for an exception to the normal 
•time zero" for beginning the allowed outage time "clock.u 
For Required Action D.1, the Completion Time only begins , 
upon discovery that the RCIC System cannot be automatically 
aligned to the suppression pool due to two inoperable, 
untripped channels in the same Function. The 1 hour 
Completion Time from discovery of loss of initiation 
capability is acceptable because it minimizes risk while 
allowing time for restoration or tripping of channels. 

Because the RCIC System is not assumed in any accident or 
transient analysis, an allowable out of service time of 
24 hours .has been shown to be acceptable (Ref. 1) to permit 
restoration of any inoperable channel to OPERABLE status. 
If the inoperable channel cannot be restored to OPERABLE 
status within the allowable out of service time, the channel 
must be placed in the tripped condition per Required 
Action D.2.1, which performs the intended function of the 
channel. Alternatively, Required Action D.2.2 allows the 

• 
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pool, which also performs the intended function. If 
Required Action D.2.1 or D.2.2 is performed, measures should 
be taken to ensure that the RCIC System piping remains 
filled with water. If it is not desired. to perform Required 
Actions D.2.1 and D.2.2 (e.g., as in the case where shifting 
the suction source could drain down the RCIC suction 
piping), Condition E must be entered and its Required Action 
taken. 

E.1 

With any Required Action and associated Completion Time not 
. met, the RCIC System may be incapable of performing the 

intended function, and the RCIC System must be declared 
inoperable immediately. 

(continued) 
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As noted in the beginning of the SRs, the SRs for each RCIC 
System instrumentation Function are found in the SRs column 
of Table 3.3.5.2-l. 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed as follows: 
(a} for up to 6 hours for Function 2 and (b) for up to 
6 hours for Functions 1 and 3, provided the associated 
Function maintains trip capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to OPERABLE status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 1) 
assumption of the average time required to perform channel 
surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the RCIC will initiate when necessary . 

SR 3.3.5.2.1 

• 
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f ail u re of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a parameter on other similar channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
wi 11 detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

B 3.3-139 Revision No. 87 
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The Surveillance Frequency is controlled under the· 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required by the LCO. 

SR 3,3,5,2.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3,5.2,3 

--------------A-G l:IAN N ~A UB Rll-I-0 N_j__s___a_comp_let.e_che.c.!Lo_f_t be i n s t.Lument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the plant specific setpoint 
methodology. 
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The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.5.2.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.5.3 overlaps this Surveillance to provide complete 
testing of the safety function. 

(Continued) 
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RCIC System Instrumentation 
B 3.3.5.2 

SR 3.3.5.2.4 (continued)_ 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. GENE-770-06-2, "Addendum to_Bases for Changes to 
Surveillance Test Intervals and Allowed Out-of-Service 
Ti mes for Selected In st rumentat ion Technical 
Specifications," February 1991. 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

B 3.3 INSTRUMENTATION 

B 3.3.5.4 Reactor Pressµre Vessel (RPV) Water Inventory Control 
Instrumentat1on 

BASES 

BACKGROUND The RPV contains penetrati9ns bel9w the top of the active 
fuel (TAF) that have the potential to dra1 n the reactor 
coolant inventory to below the TAF. If the water level 
should drop below the TAF, the ability to remove decay heat 
is reduced, which could lead to elevated cladding 
temperatures and clad perforation. Safety Limit 2.1.1.3 
requires the RPV water level to be above the top of the 
active irradiated fuel at all times to prevent such elevated 
cladding temperatures. 

Technical Specifications are required by 10 CFR 50.36 to 
include limiting safety system settings (LSSS) for variables 
that have significant safety functions. LSSS are defined by 
the regulation as "Where a LSSS is specified for a variable on 
which a safety limit has been placed, the setting must be 
chosen so that automatic protective actions will correct the 
abnormal situation before a Safety Limit CSL) is exceeded." 
The Analytical Limit is the limit of the process variable at 
which ·a safety action is initiated to ensure that a SL is not 

• 
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r each in g the Analytical Limit therefore ensures that the SL is 
not exceeded. However, in practice, the actual settings for 
automatic protection channels must be chosen to be more 
conservative than the Analytical Limit to account for 
instrument loop uncertainties related to the setting at which 
the automatic protective action would actually occur. The 
actual settings for the automatic isolation channels are the 
same as those established for the same functions in MODES 1, 
2, and 3 in LCO 3.3.5.1, ttEmergency Core Cooling System (ECCS) 
Instrumentation," or LCO 3.3.6.1, "Primary Containment 
Isolation instrumentation". 

With the unit in MODE 4 or 5, RPV water inventory control is 
not required to mitigate any events or accidents evaluated 1n 
the safety analyses. RPV water inventory control is required 
in MODES 4 and 5 to protect Safety Limit 2.1.1.3 and the fuel 
cladding barrier to prevent the release of radioactive 
material should a draining event occur. Under the definition 
of DRAIN TIME, some penetration flow paths may be excluded 
from the DRAIN TIME calculation if they will be isolated by 
valves that will close automatically without offs1te power 
prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolati~n instrumentation. 

<continued) 
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~ BASES (continued) 

@ r 
' 

BACKGROUND 
(continued) 

The purpose of the RPV Water Inventory Control 
Instrumentation is to support the requirements of LC0 3.5.4, 
"Reactor Pressure Vessel (RPV) Water Inventory Control," and 
the definition of DRAIN TIME. There are f~nctions that are 
required for manual initiation or operation of the ECCS 
injection/spray subsystem required to be OPERABLE by LC0 3.5.4 
and other functions that support automatic isolation of 
Residual Heat Removal subsystem and Reactor Water Cleanup 
system penetration flow path(s) on low RPV water level. 

The RPV Water Inventory Control Instrumentation supports 
operation Of core spray (CS) and low pressure coolant 
injection (LPCI). The equipment involved with each of these 
systems is described in the Bases for LCO 3.5.4. 

APPLICABLE With the unit in MODE 4 or 5, RPV water inventory control is 
SAFETY ANALYSIS not required to mitigate any events or accidents evaluated 

in the safety analyses. RPV water inventory control is 
required in MODES 4 and 5 to protect Safety Limit 2.1.1.3 and 
the fuel cladding barrier to prevent the release of 
radioactive material should a draining event occur. 

-------------,;.-croubl e-end-e-crgui1Titine break of the Reac or oo ant System 
(RCS) is not postulated in MODES 4 and 5 due to the reduced 
RCS pressure, reduced piping stresses, and ductile piping 
systems. Instead, an event is postulated in which a single 
operator error or initiating event allows draining of the RPV 
water inventory through a single penetration flow path with 
the highest flow rate, or the sum of the drain rates through 
multiple penetration flow paths susceptible to a common mode 
failure (e.g., seismic event (except when the risk is assessed 
and managed in accordance with TS LC0 3.0.8), loss of normal 
power, single human error). It is assumed, based on 
engineering judgment, that while in MODES 4 and 5, 'one low 
pressure ECCS injection/spray subsystem can be manually 
initiated to maintain adequate reactor vessel water level. 

-0 
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As discussed in References 1, 2, 3, 4, and 5, operating 
experience has shown RPV water inventory to be significant to 
public heal th and safety. Therefore,. RPV Water Inventory 
Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

Permissive and interlock setpoints are generally considered as 
nominal values without regard to measurement accuracy. 

The specific Applicable Safety Analyses, LC0, and 
Applicability discussions are listed below on a Function by 
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APPLICABLE Function basis. 
SAFETY ANALYSES 
(continued) Core Spray and Low Pressure Coolant Injection Systems 

PBAPS UN IT 3 

1.a, 2.a, Reactor Pressure - Low <Injection Permissive) 

Low reactor pressure signals are used as permissives for the 
low pressure ECCS injection/spray subsystem manua1 injection 
functions. This function ensures that, prior to opening the 
injection valves bf the low pressure ECCS subsystems, the 
reactor pressure has fallen to a value below these 
subsystems' maximum design pressure. While it is assured 
during MODES 4 and 5 that the reactor pressure will be below 
the ECCS maximum design pressure, the Reactor Pressure - Low 
signals are assumed to be OPERABLE and capable of permitting 
initiation of the ECCS. 

The Reactor Pressure - Low signals are initiated from four 
pressure transmitters that sense the reactor dome pressure. 

The Allowable Value is low enough to prevent ·overpressuring 
the equipment in the low pressure ECCS. 

The four channels of Reactor Pressure - Low Function are 
requ re o e ABE in MODES 4 and 5 when ECCS manual 
initiation is required to be OPERABLE by LCO 3.5.4. 

l,b, 2.b. Core Spray and Low Pressure Coolant Injection Pump 
Discharge Flow - Low (Bypass) 

The minimum flow instruments are provided to protect the 
associated low p~essure ECCS pump from overheating when the 
pump is operating and the associated injection valve is not 
fully open. The mintmum flow line valve is opened when low 
flow is sensed, and the valve is automatically closed when 
the fl ow rate is adequate to protect the pump. 

One differential pressure switch per ECCS pump is used to 
detect the associated subsystems' flow rates. The logic is 
arranged such that each transmitter causes its associated 
minimum flow valve to open. The logic will close the minimum 
flow valve one~ the closure setpoint is exceeded. The LPCI 
minimum flow valves are time.delayed such that the valves 
will not open for 10 seconds after the switches detect low 
flow. The time delay is provided to limit reactor vessel 
inventory loss during the startup of the Residual Heat 
Remova 1 C RHR) shutdown cooling mode. 

C 
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APPLICABLE 
SAFETY ANALYSES 

(continued) 

RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

The Pump Discharge Flow - Low Allowable Values are high 
enough to ensure that the pump flow rate is sufficient to 
protect the pump, yet low enough to ensure that the closure 
of the minimum flow valve is initiated to allow full flow 
into the core. 

One channel of the Pump Discharge Flow - Low Function is 
required to be OPERABLE in MODES 4 and 5 when the associated 
Core Spray or LPCI pump is required to be OPERABLE by LCD 
3.5.4 to ensure the pumps are capable of injecting into the 
Reactor Pressure Vessel when manually initiated. 

A note is added to TS Table 3.3.5.4-1 for Function 2.b to 
clarify the intent of allowing credit for an OPERABLE Low 
Pressure Coolant Injection subsystem when it is aligned and 
operating in the decay heat removal mode of RHR. This note is 
appropriate since the associated RHR pump minimum flow valve 
(while operating in the decay heat removal mode) is closed and 
deactivated to prevent inadvertent vessel drain down events. 

1.c. 2.c. Manual Initiation 

- signals into the appropriate ECCS logic to provide manual • 0 
The Manual Initiation hand switch channels introduce 

-------------i-n-1-t-i-a-t-4-e n--e-a-J3 a-s-i---l+t-y-;----f-h e-re-+-svne-t, amf-swttc trfo~l11---C ,._ ___ _ 
and LPCI pump (four for CS and four for LPCI). 

RHR System Isolation 

3.a Reactor Vessel Water Level - Low. Level 3 

The definition of DRAIN TIME allows crediting the closing of 
penetration flow paths that are capable of being isolated by 
valves that will close automatically without offsite power 
prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. 

The Reactor Vessel Water Level - Low, Level 3 Function 
associated with RHR System isolation may be credited for 
automatic isolation of penetration flow paths associated with 
the RHR System. 

0 • 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

Reactor Vessel Water Level - Low, Level 3 signals are Reactor 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. While four channels (two 
channels per trip system) of the Reactor Vessel Water Level -
Low, Level 3 Function are available, only two channels Call in 
the same trip system) are required to be OPERABLE. 

The Reactor Vessel Water Level - Low, Level 3 Allowable Value 
was chosen to be the same as the Primary Containment Isolation 
Instrumentation Reactor Vessel Water Level - Low, Level 3 
Allowable Value (LCO 3.3.6.1), since the capability to cool 
the fuel may be threatened. 

The Reactor Vessel Water Level - Low, Level 3 Function is 
only required to be OPERABLE when automatic isolation of the 
associated penetration flow path is credited in calculating 
DRAIN TIME. 

Reactor Water Cleanup CRWCU2 System Isolation 

4,a Reactor Vessel Water Level - Low, Level 3, 

The definition of DRAIN TIME allows crediting the closing of 
penetration flow paths that are capable of being isolated by 
valves that will close automatically without offsite power 
prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. The 
Reactor Vessel Water Level - Low, Level 3 Functi.on associated 
with RWCU System isolation may be credited for automatic 
isolation of penetration flow paths associated with the RWCU 
System. 

Reactor Vessel Water Level - Low, Level 3 signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. While four channels (two 
channels per trip system) of the Re~ctor Vessel Water Level -
Low, Level 3 Function are available, only two channels (all in 
the same trip system) are required to be OPERABLE. 

The Reactor Vessel Water Level - Low, Level 3 Allowable Value 
was chosen to be the same as the RPS Reactor Vessel Water 
Level - Low, Level 3 Allowable Value (LCO 3.3.1.1), since the 
capability to cool the fuel may be threatened. 
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RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

This Function isolates the inboard and outboard RWCU pump 
suction penetration. 

The Reactor Vessel Water Level - Low, Level 3 Function is 
only required to be OPERABLE when automatic isolation of the 
associated penetration flow path is credited in calculating 
DRAIN TIME. 

A Note has been provided to modify the ACTIONS related to RPV 
Water Inventory Control instrumentation channels. Section 
1.3, Completion Times, specifies that once a Condition has 
been entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition discovered to be 
inoperable or not within limits will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions continue to apply for each additional 
failure, with Completion Times based on initial entry into the 
Condition .. However, the Required Actions for inoperable RPV 
Water Inventory Control instrumentation channels provtde 
appropriate compensatory measures for separate inoperable 
Condition entry for each inoperable RPI/ Water Inventory 
Control instrumentation channel. 

A...1 

Required Action A.I directs entry into the appropriate 
Condition referenced in Table 3.3.5.4-1. The applicable 
Condition referenced in the Table is Function dependent. Each 
time a channel is discovered inoperable, Condition A is 
entered for that channel and provides for transfer to the 
appropriate subsequent Condition. 

B.l and B.2 

RHR System Isolation, Reactor Vessel Water Level - Low, Level 
3, and Reactor Water Cleanup System Isolation, Reactor Vessel 
Water level - Low, Level 3 functions are applicable when 
automatic isolation of the associated penetration flow path 
is credited in calculating DRAIN TIME. If the 
instrumentation is inoperable, Required Action B.l directs an 
immediate declaration that the associated p~netration flow 
path(s) are incapable of automatic isolation. Required 
Action B.2 directs calculation of DRAIN TIME. The 
calculation cannot credit automatic isolation of the affected 
penetration flow paths. 
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ACTIONS Ll 
(continued) 
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Low reactor steam dome pressure signals are used as 
permissives for the low pressure ECCS injection/spray 
subsystem manual injection functions. If the permissive is 
inoperable, manual initiation of ECCS is prohibited. 
Therefore, the permissive must be placed in the trip condition 
within 1 hour. With the permissive in the trip condition, 
manual initiation ma} be performed. Prior to placing the 
permissive in the tripped condition, the operator can take 
manual control of the pump and the injection valve to inject 
water into the RPV. 

The Completion Time of 1 hour is intended to allow the 
operator time to evaluate any discovered inoperabilit1es and 
to place the channel in trip. 

Ll 

If a Core Spray or Low Pressure Coolant Injection Pump 
Discharge Flow - Low bypass function is inoperable, there is 
a risk that the associated low pressure ECCS pump could
overheat when the pump is operating and the associated 
injection valve is not fully open. In this condition, the 
perator can take manual contro1 of the pump and the 

injection valve to ensure the pump does not overheat .. If a 
manual initiation function is inoperable, the ECCS subsystem 
pumps can be started manually and the valves can be opened 
manually, but this is not the preferred condition. 

The 24 hour Completion Time was chosen to allow time for the 
operator to evaluate and repair any discovered 
1noperabilities. The Completion Time is appropriate given the 
ability to manually start the ECCS pumps and open the 
inje~tion valves and to manually ensure the pump does not 
overheat. 

Ll 

With the Required Action and associated Completion Time of 
Condition C or D not met, the associated low pressure ECCS 
injection/spray subsystem may be incapable of performing the 
intended function, and must be declared inoperable 
immediately. 

As noted in the beginning of the SRs, the SRs for each RPV 
Water Inventory Control instrument Function are found in the 
SRs column of Table 3.3.5.4-1. 
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SR 3.3.5,4.1 

:RPV Water Inventory Control Instrumentation 
B 3.3.5.4 

Performance of the CHANNEL CHECK ensures that a gross failure 
of instrumentation has not occurred. A CHANNEL CHECK i.s 
normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is based 
on the assumption that instrument channels monitoring the same 
parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or something even more serious. A CHANNEL CHECK 
guarantees that undetected outright channel failure is 
limited; thus, it is key to verifying the instrumentation 
continues to operate properly between each CHANNEL FUNCTIONAL 
TEST. 

Agreement criteria are determined by the plant staff, based on 
a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is outside 
the criteria. it may be an indication that the instrument has 
drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Fre uenc Control Pr r 

The CHANNEL CHECK supplements less formal, but more frequent, 
checks of channels during normal operational use of the 
displays associated with the channels required by the LCO. 

SR 3.3,5.4,2 

A CHANNEl FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. A successful test of the required 
contact(s) of a channel relay may be performed by the 
verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptable CHANNEL 
FUNCTIONAL TEST of a relay. This is acceptable because all of 
the other required contacts of the relay are verified by other 
Te ch n i c a l Spec i f i ca t i on s a n d no n -Te ch n i ca l Spec i f i ca t i on s 
tes_ts. 

Any setpoint adjustment shall be consistent with the 
assumptions of the current plant specific setpoint 
methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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REFERENCES 
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SR 3.3,5.4.3 

RPV Water Inventory Contrdl Instrumentation 
B 3.3.5.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY 
of the required initiation logic for a specific channel. The 
system functional testing performed in LCD 3.5.4 overlaps 
this Surveillance to complete testing of the assumed safety 
function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. Information Notice 84-81 "Inadvertent Reduction in Primary 
Coolant Inventory in Boiling Water Reactors During 
Shutdown and Startup," November 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant 
Inventory Because of Misalignment of RHR Valve.s," August 
1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs 
Pursuant-to 10 CFR 50.54(F) 

4. NRC Bulletin 93-03, "Resolution of Issues Related to 
Reactor Vessel Water Level Instrumentation in BWRs," May 
1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray 
and Reactor Vessel Draindown at Millstone l," July 1994 . 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

B 3.3 INSTRUMENTATION 

B 3.3.6.1 Primary Containment Isolation Instrumentation 

BASES 

BACKGROUND The primary containment isolation instrumentation 
automatically initiates closure of appropriate primary 
containment isolation valves (PCIVs). The function of the 
PCIVs, in combination with other accident mitigation 
systems, is to limit fission product release during and 
following postulated Design Basis Accidents (DBAs). Primary 
containment isolation within the time limits specified for 
those isolation valves designed·to close automatically 
ensures that the release of radioactive'material to the 
environment will be consistent with the assumptions used in 
the analyses for a OBA. 

The isolation instrumentation includes the sensors, relays, 
and switches that are necessary to cause initiation of 
primary containment and reactor coolant pressure boundary 
(RCPB) isolation. Most channels include electronic 

• 

• equipment (e.g., trip units) that compares measured input 
signals with pre-established setpoints. When the setpoint 
is exceeded, the channel output relay actuates, which then 

_________________ o_u_t_p_u_t_s _a_p-'r-i mar y cont a i nment is o Ta.Tionsi gn a 1tot~e-------

0 . ' 
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i sol at ion logic. Functional diversity is provided by 
monitoring a wide range of independent parameters. The 
input parameters to the isolation logics are (a) reactor 
vessel water level, (b) reactor pressure, (c) main steam 
line (MSL) flow measurement, (d) (deleted), (e) main steam 
line pressure, (f) drywell pressure, (g) high pressure 
coolant injection (HPCI) and reactor core isolation cooling 
(RCIC) steam line flow, (h) HPCI and RCIC steam line 
pressure, (i) reactor water cleanup (RWCU) flow, (j) Standby 
Liquid Control (SLC) System initiation, (k) area ambient 
temperatures, (l) reactor building ventilation and refueling 
floor ventilation exhaust radiation, and (m) main stack 
radiation. Redundant sensor input signals from each 
parameter are provided for initiation of isolation. 

Primary containment isolation instrumentation has inputs to 
the trip logic of the isolation functions listed below . 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

I. Main' Steam Line Isolation 

Most MSL Isolation Functions receive inputs from four 
channels. The outputs from these ~hannels are combined in a 
one-out-of-two taken twice logic to initiate isolation of 
the Group I isolation valves (MSIVs and MSL drains, MSL 
sample lines, and recirculation loop sample line valves}. 
To initiate a Group I isolation~ both trip systems must be 
tripped. 

The exceptions to this arrangement are the Main Steam Line 
Flow-High Function and Main Steam Tunnel Temperature-High 
Functions. The Main Steam Line Flow-High Function uses 
16 flow channels, four for each steam line. One channel 
from each steam line inputs to one of the four trip strings. 
Two trip strings make up each trip system and both trip 
systems must trip to cause an MSL isolation. Each trip 
string has four inputs (one per MSL), any one of which will 
trip the trip string. The trip systems are arranged in a 
one-out~of-two taken twice logic. This is effectively a 
one-out-of-eight taken twice logic arrangement to initiate a 
Group I isolation. The Main Steam Tunnel Temperature-High 
Function receives input from 16 channels. The logic is 
arranged similar to the Main Steam Line Flow--High Function 

---:-----------__ _e__e~t that high temperature on any channel is not related 
to a specific MS[. -

0 ' 
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2. Primary Containment Isolation 

Most Primary Containment Isolation Functions receive inputs 
from four channels .. The outputs from these channels are 
arranged in a one-out-of-two taken twice logic. Isolation 
of inboard and outboard primary containment isolation valves 
occurs when both trip systems are in trip. 

The exception to this arrangement is the Main Stack Monitor 
Radiation-High Function. This Function has two channels, 
whose outputs are arranged in two trip systems which use a 
one-out-of-one logic. Each trip system isolates one valve 
per associated penetration. The Main Stack Monitor 
Radiation-High Function will isolate vent and purge valves 
greater than two inches in diam~ter during containment 
purging (Ref. 2). 

The valves isolated by each of the Primary Containment 
Iso1ation Functions are listed in Reference 1. 

(continued) 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

3., 4. High Pressure Coolant Injection System Isolation and 
Reactor Core Isolation Cooling System Isolation 

The Steam Line Flow-High Functions that isolate HPCI and 
RCIC receive input from two channels, with each channel 
comprising one trip system using a one-out-of-one logic. 
Each of the two trip systems in each isolation group (HPCI 
and RCIC) is connected to the two valves on each associated 
penetration. Each HPCI and RCIC Steam Line Flow-High 
channel has a time delay relay to prevent isolation due to 
flow transients during startup. 

The HPCI and RCIC Isolation Functions for Drywell 
Pressure -High and Steam Supply Line Pressure - Low receive 
inputs from four channels. The outputs from these channels 
are combined in a one-out-of-two taken twice logic to 
initiate isolation of the associated valves. 

The HPCI and RCIC Compartment and Steam Line Area 
Temperature-High Functions receive input from 16 channels. 
The logic is similar to the Main Steam Tunnel 
Temperature-High Function. 

The HPCI and RCIC Steam Line Flow-High Functions, Steam 

• 

• --------------.xupply+i-ne----P--r-es-£Ur--e---l-0w----f-unct-ion5-,-and-Compa~tment.._an~----
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Steam Line Area Temperature-High Functions isolate the 
associated steam supply and turbine exhaust valves and pump 
suction valves. The HPCI and RCIC Drywell Pressure-High 
Functions isolate the HPCI and RCIC test return line valves. 
The HPCI and RCIC Drywel l Pressure - High Functions, in 
conjunction with the Steam Supply Line Pressure-Low 
Functions, isolate the HPCI and RCIC turbine exhaust vacuum 
relief valves. 

5. Reactor Water Cleanup System Isolation 

The Reactor Vessel Water Level -Low (Level 3) I sol at ion 
Function receives input from- four reactor vessel water level 
channels. The outputs from the reactor vessel water level 
channels are connected into a one-out-of-two taken twice 
logic which isolates both the inboard and outboard isolation 
valves. The RWCU Fl ow - High Function receives input from 
two channels, with each channel in one trip system using a 
one-out-of-one logic, with one channel tripping the inboard 
valve and one channel tripping the outboard valves. The SLC 

(continued) 
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Primary Containment Isolation Instrumentation 
B 3.3.6.1 

5. Reactor Water Cleanup Syst~m Isolation (continued) 

System Isolation Function receives ~nput from two channels 
with each channel in one trip system using a one-out-of-one 
logic. When either SLC pump is started remotely, one 
channel trips the inboard isolation valve and one channel 
isolates the outboard isolation valves. 

The RWCU Isolation Function isolates the inboard and 
outboard RWCU pump suction penetration and the outboard 
valve at the RWCU connection to reactor feedwater. 

6. Shutdown Cooling Sxstem Isolation 

The Reactor Vessel Water Level -Low ( Level 3) Function 
receives input from four reactor vessel water level 
channels. The outputs from the channels are connected to a 
one-out-of-two taken twice logic, which isolates both valves 
on the RHR shutdown cooling pump suction penetration. The 
Reactor Press.ure-High Function r.eceives input from two 
channels, with each channel in one trip system using a 
one-out-of-one logic. Each trip system is connected to both 
valves on the RHR shutdown cooling pump suction penetration . 

7. Feedwater Recirculation Isolation 

The Reactor Pressure-High Function receives inputs from 
four channels. The outputs from the four channels are 
connected into a one-out-of-two taken twice logic which 
isolates the feedwater recirculation valves. 

8. Traversing Incore Probe System Isolation 

The Reactor Vessel Water Level-Low, Level 3 Isolation 
Function receives input from two reactor vessel water level 
channels. The outputs from the reactor vessel water level 
channels a re connected i'nto one two-out-of-two 1 ogi c tri·p 
system. The Drywell Pressure-High Isolation function 
receives input from two drywell pressure channels. The 
outputs f~om the drywell pressure channels are connected into 
one two-out-of-two logic trip system. 

· When either Isolation Function actuates, the TIP drive 
mechanisms will withdraw the TIPs, if inserted, and close 
the TIP system isolation ball valves when the TIPs are fully 
withdrawn. The redundant TIP system isolation valves are. 
manual shear valves. 

TIP System Isolation Functions isolate the Group Il(D) TIP 
valv.es (isolation ball valves). 

(continued) 

8 3.3-145 Revision No. 58 

• 

• 

• 



0 

BASES 

APPLICABLE 
SAFETY ANALYSES, 
LCO, and 
APPLICABILITY 

Primary Containment Isolation Instrumentation 
B 3.3.6.1 

The isolation signals generated by the primary containment 
isolation instrumentation are implicitly assumed in the 
safety analyses of References 1 and 3 to initiate closure 
of valves to limit offsite doses. Refer to LCO 3.6.1.3, 
"Primary Containment Isolation Valves (PCIVs)," Applicable 
Safety Analyses Bases for more detail of the safety 
analyses. 

Primary containment isolation instrum~ntation satisfies 
Criterion 3 of the NRC Policy Statement. Certain 
instrumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the primary-containment instrumentation 
is dependent on the OPERABILITY of the individual 
instrumentation channel Functions specified in 
Table 3.3.6.1-1. Each Function must have a required number 
of OPERABLE channels, with their setpoints within the 
specified Allowable Values, where appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values, where ap~licable, are specified for each 
Primary Containment Isolation Function specified in the 
Table. Trip setpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoints do not exceed the Allowable Value between 
CHANNEL CALIBRATIONS. Operation with a trip setting less 

______________ __..,__,_,_n.s__er_y__a..:tiY_e._than the trip setpoint
1 

but within its 
Allowable Value, is acceptable. Trip setpoints are fnose 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 
process parameter (e.g., reactor vessel water level)., and 
when the measured output value of the process parameter 
exceeds the setpoint, the associated device (e.g., trip 
unit) changes state. The analytic or design limits are 
derived from the limiting values of the process parameters 
obtained from the safety analysis or other appropriate 
documents. The Allowable Values are derived from the 
analytic or design limits, corrected for calibration, 
process, and instrument errors. The trip setpoints are 
determined from analytical or design limits, corrected for 
calibration, ~rocess, and instrument errorsi as well as, 
instrument drift. In selected cases, the A lowable Values 
and trip setpoints are determined by en9ineering judgement 
or hi stori ca 11 y accepted practice rel at, ve to the intended 
function of the channel. The trip setpoints determined in 
this manner provide adequate protection by assuring 
instrument and process uncertainties expected for the 
environments during the operating time of the associated 
channels are accounted for. 

0 
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Certain Emergency Core Cooling Systems (ECCS) and RCIC 
valves (e.g., minimum·flow) also serve the dual function of 
automatic PCIVs. The signals-that isolate these valves are 
also associated with the automatic initiation of the ECCS 

(continued) 
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Primary Containment Isolation Instrumentation 
B 3.3.6,1 

and RCIC. The 1nstrumentat1orl requirements and ACTIONS 
associated w1 th these signals are addressed 1 n LCO 3. 3. 5. 1 , 
REmergency Core Cooling Systems (ECCS) Instrumentation,R and 
LCO 3.3.5.2, RReactor Core Isolation Cooling (RCIC) System 
Instrumentation,R and are not included 1n this LCO. 

In general, the individual Functions are required to be 
OPERABLE in MODES 1, 2, and 3 consistent with the 
Appl1cab111ty for LCD 3.6.1.1, "Primary Conta1nment.R 
Functions that have different Applicabilities are discussed 
below in the 1ndividual Functions discussion. 

The specific Applicable Safety Analyses, LCO, and 
Appl i cab111ty di scuss1 ons are 11 sted below on a i=uncti on by 
Function basis. 

Main Steam Line Isolation 

1.a. Reactor Vessel Water Level-Low Low Low (Level 1) 

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the fuel may be threatened. Should 

"RPV water level decrease too far, fuel damage could resu1t . 
Therefore, i sol at1 on of the HSIVs and other 1 nterfaces w1 th 

------------------LUe.___reac.tru:__y_essel occurs to prevent offs1te dose limits 
from being exceeded. The Reactor Vessel Water Level-Low Low 
Low (Level 1) Function is one of the many Fun¢tions assumed 
to be OPERABLE and capable of providing isolation signals. 
The Reactor Vessel Water Level-Low Low Low (Level 1) 
Function associated with isolation is assumed in the 
analysis of the recirculation line break (Ref. 1). The 
isolation of the HSLs on Level 1 supports actions to ensure 
that offsite dose limits are not exceeded for a DBA. 

G ' 

PBAPS UNIT 3 

Reactor vessel water level signals are initiated from four 
level transmitters that sense the difference between the 
pressure due to a constant column of water (reference leg) 
and the pressure due to the actual water level (variable_ 
leg) in the vessel. Four channels of Reactor Ves~el Water 
Level-Low Low Low (Level 1) Function are available and are 
required to be OPERABLE to ensure that no single instrument 
failure can preclude the isolation function. 

(continued) 
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1, a. Reactor Vessel Water Level-Low Low Low < Level 1) 
(continued) 

The Reactor Vessel Water Level -Low Low Low (Level 1) 
Allowable Value is chosen to be the same as the ECCS Level 1 
Allowable Value (LCD 3.3.5.1) to ensure that the MSLs isolate 
on a potential loss of coolant accident (LDCA) to prevent 
offsite doses from exceeding 10 CFR 50.67 limits. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

l,b. Main steam Line Pressure::Low 

Low MSL pressure indicates that there may be a problem with 
the turbine pressure regulation, which could result in a low 
reactor vessel water level condition and the RPV cooling 
down more than l00°F/hr if the pressure loss is allowed to 
continue. The Main Steam Line Pressure-Low Function is 
directly assumed in the analysis of the pressure regulator 
failure (Ref. 3). For this event, the closure of the MSIVs 

· not reached. In addition. this Function supports actions to 

• 

• 0 
ensures that the RPV temperature change limit (lOD°F/hr) is 

______________ ens 11 re t hat-5.a~it------2..J.__LLJ..s-not-e.xce.e.d a.d-.--rn-1-o-------
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Fun ct ion closes the MSIVs during the depressurization 
transient in order to maintain reactor steam dome pressure 
> 700 psia. The MSIV closure results in a scram, thus 
reducing reactor power to< 22.61 RTP.) 

The MSL low pressure signals are initiated from four 
transmitters that are connected to the MSL header. The 
transmitters are arranged such that, even though physically 
separated from each other, each transmitter is able to 
detect low MSL pressure. Four channels of Main Steam Line 
Pressure-Low Function are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Value was selected to be high enough to 
prevent excessive RPV deptessurization. 

The Main Steam Line Pressure-Low Function is only required 
to be OPERABLE in MODE 1 since this is when the assumed 
transient can occur (Ref. 1). 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

(continued) 
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l.c. Main Steam Line Flow-High 

Main Steam Line Flow-High is provided to detect a break of 
the MSL and to initiate closure of the MSIVs. If the steam 
were allowed to continue flowing out of the break, the 
reactor would depressurize and the core could uncover. If 
the RPV water level decreases too far, fuel damage could 
occur. Therefore, the isolation is initiated on high flow 
to prevent or minimize core damage .. The Main Steam Line 
Flow-High Function is directly assumed in the analysis of 
the main steam line break (MSLB) (Ref. 3). The isolation 
action, along with the scram function of the Reactor 
Protection System (RPS), ensures that the fuel peak cladding 
temperature remains below the limits of 10 CFR 50.46 and 
offsite doses do not exceed the 10 CFR 50.67 limits. 

The MSL flow signals are initiated from 16 transmitters that 
are connected to the four MSLS. The transmitters are 
arranged such that, even though physically separated from 
each other, all four connected to one MSL would be ab1e to 
detect the high flow. Four channels of Main Steam Line 
Flow-High Function for each MSL (two channels per trip 
system) are available and are required to be OPERABLE so 
that no single instrument failure will preclude detecting a 

---------------------c5real<: 1n any 1nd1v1dual MSL. 

The Allowable Value is chosen to ensure that offsite dose 
lim1ts are not exceeded due to the break. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

I. d. Pel eted 

• 

• 
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1,e. Main Steam Tunnel Temperatur1;=Hiqh 

The Main Steam Tunnel Temperature Function is provided to 
detect a break in a main steam line and provides diversity 
to the high flow instrumentation. 

Main Steam Tunnel Temperature signals are initiated from 
resistance temperature detectors (RTDs) located along the 
main steam line between the drywell wall and the turbine. 
Sixteen channels of Main Steam Tunnel Temperature-High 
Function are available and are required to be OPERASLE to 
ensure that no single instrument failure can preclude the 
isolation function. 

The Allowable Value is chosen to detect a leak equivalent to 
between 1% and 10% rated steam flow. 

This Function isolates MSIVs, MSL drains, MSL sample lines 
and recirculation loop sample line valves. 

This Function in Unit 3 combines Unit 2 Functions l.e. and 
1. f. 

PrTm[EYJ:ontainment Isola 100 

2.a. Reactor Vessel Water Level-Low (Level 32 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. The valves whose penetrations 
communicate with the primary containment are isolated to 
l i m it 't h e r el ea s e of f i s s i on p rod u ct s . Th e i s o l a t i on of t h e 
primary containment on Level 3 supports actions to ensure 
that offsite dose limits of 10 CFR 50.67 are not exceeded . 
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2.a, Reactor Vessel Water Level-Low CLevel 32 (continued) 

The Reactor Vessel Water Level -Low (Level 3) Function 
assoc1ated with isolation is implicitly assumed in the UFSAR 
analysis as these leakage paths are assumed to be isolated 
post LOCA. 

Reactor Vessel Water Level-Low (Level 3) signals are 
initiated from level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level-Low (Level 3) Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. · 

The Reactor Vessel Water Level - Low ( Level 3) Al 10wabl e 
Value was chosen to be the same as the RPS Level 3 scram 
Allowable Value (LCO 3.3.1.1), since isolation of these 
valves 1s not critical to orderly plant shutdown. 

This Function isolates the Group ll(A) valves listed in 

• 

• Reference 1 with the exception of RWCU isolation valves and 
-----------------.1+J+R:-SftLtt-dewrr-eee-l-}nttump-5~G-t-tgn----V~+-¥e-S-Wh-tGR-M-e----a.dd~~e.d----
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in Functions 5.c and 6.b, respectively. 

2, b, DrvweJJ Pressure::Hi oh 

High drywell pressure can indicate a break in the RCPB 
inside the primary containment. The 1so1ation of some of 
the primary containment isolation valves on high drywell 
pressure supports actions to ensure that offs1te dose limits 
of 10 CFR 50.67 are not exceeded. The Drywell Pressure
High Functio~. associated with isolation of the primary 
containment, is implicitly assumed in the UFSAR accident 
analysis as these leakage paths are a·ssumed to be isolated 
post LOCA; 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell. Four 
channels of Drywell Pressure-High are available and are 
required to be OPERABLE1to ensure that no single instrument 
failure can preclude th~ isolation functibn. 
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2.b. Drywe]l Pressure-High (continued) 

The Allowable Value was selected to be the same as the ECCS 
Drywell Pressure-High Allowable Value (LCO 3.3.5 .. 1), since 
this may be indicative of a LOCA inside primary containment. 

This Function isolates the Group II(B) valves listed in 
Reference 1. 

i.e. Main Stack Monitor Radiation-High 

Main stack monitor radiation is an indication that the 
release of radioactive material may exceed established 
limits. Therefore, when Main Stack Monitor Radiation-High 
is detected when there is flow through the Standby Gas 
Treatment System, an isolation of primary containment purge 
supply and exhaust penetrations is initiated to limit the 
release of fission products. However, this Function is not 
assumed in any accident or transient analysis in the UFSAR 
because other leakage.paths (e.g., MSIVs) are more limiting. 

The drywell radiation signals are initiated from radiation 
detectors that isokinetically sample the main stack 
utilizing sample pumps. Two. channels of Main Stack 

• 

•-------~------U-:,,cH-a,ti-on--fH-gh-f-une-t--i-on-a-r-e---av-a--i+a-b+e--a-nG----al'.'-8----e.qUmd-----tu-O ---
be OPERABLE to ensure that no single instrument failure can 
preclude the isol~tion functio_n. 

PBAPS UNIT 3 

The Allowable Value is set below the maximum allowable 
release limit in accordance with the Offsite Dose 
Calculation Manual (ODCM). 

This Function isolates the containment vent and purge valves 
and other Group III(E) valves listed in Reference 1. 

2.d., 2.e. Reactor Building Ventilation and Refueling Floor 
Ventilation Exhaust Radiation - High 

High secondary containment exhaust radiation is an 
indication of possible gross -failure of the fuel cladding. 
The release may have originated from the primary containment 
due to a break in the RCPB. When Reactor Building or 
Refueling Floor Ventilation Exhaust Radiation-High is 
detected, the affected ventilation pathway and primary 

(continued) 
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2,d., 2.e. Reactor Building Ventilation and Refueling Floor 
Ventilation Exhaust Radiation-High (continued) 

containment purge supply and exhaust valves are isolated to 
limit the release of fission products. Additionally, 
Ventilation Exhaust Radiation-High Function initiates 
Standby Gas Treatment System. 

The Ventilation Exhaust Radiation-High signals are 
initiated from radiation detectors that are located on the 
ventilation exhaust piping coming from the reactor building 
and the refueling floor zones, respectively. The signal 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 
channels of Reactor Building Ventilation Exhaust-High 
Function and four channels of Refueling Floor Ventilation 
Exhaust-High Function are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The Allowable Values are chosen to promptly detect gross 
failure of the fuel cladding during a refueling accident. 

• 

These Functions isolate the Group III(C) and III(D) valves • 
-------------14sted---:i.n-Ref'en?,__,_-J.--< ___________ ~----~--
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High Pressure Coolant Injection and Reactor Core Isolatjon 
Cooling Systems Isolation 

3.a., 3.b .. , 4.a., 4.b. HPCI and RCIC Steam Line Flow-High 
and Time Delay Relays 

Steam Line Flow-High Functions are provided to detect a 
break of the RCIC or HPCI steam lines and initiate closure 
of the steam line isolation valves of the appropriate 
system. If the steam is allowed to continue flowing otit of 
the break, the reactor will depressurize and the core can 
uncover. Therefore, the isolations are initiated on high 
flow to.prevent or minimize core damage. The isolation 
action, along with the scram function of the RPS, ensures 
that the fuel peak cladding temperature remains below the 
limits of 10 CFR 50.46. Specific credit for these Functions 
is not assumed in any UFSAR accident analyses since the 

{continued} 
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3.a., 3,b., 4.a., 4.b. 
and Time Delay Relays 

HPCI and RCIC Steam Line Flow-High 
(continued) 

bounding analysis is performed for large breaks such as 
recirculation and MSL breaks. However, these instruments 
prevent the RCIC or HPCI steam line breaks from beco~ing 
bounding. 

The HPCI and RCIC Steam Line Flow-High signals are 
initiated from transmitters (two for HPCI and two for RCIC) 
that are connected to the system steam lines. A time delay 
is provided to prevent isolation due to high flow transients 
during startup with one Time Delay Relay channel associated 
with each Steam Line Flow-High channel. Two channels of 
both HPCI and RCIC Steam Line Flow-High Functions ·and the 
associated Time Delay Relays are available and are required 
to be OPERABLE to ensure that no single instrument failure 
can preclude the isolation function. ~ 

The A 11 owab 1 e Values for Steam Line Fl ow - High Function and 
associated Time Delay Relay Function are chosen to be low 
enough to ensure that the trip occurs to maintain the MSLB 
event as the bounding event. 

• 

~------------Lhese-.f.unctions · the associated HPCI and RCIC steam • 
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supply and turbine exhaust valves an pump sue 10n va ve. 

3.c., 4.c. HPCI and RCIC Steam Supply Line Pressure-Low 

Low MSL pressure indicates that the pressure of the steam in 
the HPCI or RCIC turbine may be too low to continue 
operation of the associated system's turbine. These 
isolations prevent radioactive gases and steam from escaping 
through the pump shaft seals into the reactor building but 
are primarily for equipment protection and are also assumed 
for.long term containment isolation. However, they also 
provide a diverse signal to indicate a possible system 
break. These instruments are included in Technical 
Specifications (TS) because of the potential for risk due to 
possible failure of the instruments preventing HPCI an~ RCIC 
initi-ations (Ref. 4). 

The HPCI and RCIC Steam Supply Line Pressure- Low signals 
are initiated from transmitters (four for HPCI and four for 
RCIC) that are connected to the system steam line. Four 

(continued) 
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3,c., 4.c. HPCI and RCIC Steam Supply Line Pressure-Low 
(continued) 

channels of both HPCI and RCIC Steam Supply Line 
Pressure-Low Functions are available and are required to be 
OPERABLE to ensure that no single instrument failure can 
preclude the isolation function. 

The AlJowable Values are selected to be high enough to 
prevent damage to the system's turbine. 

These Functions isolate the associated HPCI and RCIC steam 
supply and turbine exhaust valves and pump suction valves. 

3.d,, 4.d. Drywe]l Pressure-High (Vacuum Breakers) 

High drywell pressure can indicate a break in the RCPB. The 
HPCI and RCIC isolation of the turbine exhaust vacuum 
breakers is provided to prevent communication with the 
drywell when high drywell pressure exists. The HPCI and 
RCIC turbine exhaust vacuum breaker isolation occurs 
following a permissive from the associated Steam Supply Line 
Pressure - Low Function which indicates that the system is no 
longer required or capable of performing coolant injection. 

• 

-------------.U e-:i-solation_oUruLHPCI and RCIC turbine exhaust vacuum • 
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breakers by Drywel l Pressure - High is indi redly assumea i:-..nc----
the UFSAR accident analysis because the turbine exhaust 
leakage path is not assumed to contribute to offsite doses. 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell. Four 
channels for both HPCI and RCIC Drywell Pressure-High 
(Vacuum Breakers) Functions are available and are required 
to be OPERABLE to ensure that no single instrument. failure 
can preclude the isolation function. 

The Allowable Value was selected to be the same as the ECCS 
Drywell Pressure-High Allowable Value (LCO 3.3.5.1), since 
this is indicative of a LOCA inside primary containment. 

Th,s Function isolates the associated HPCI and RCIC vacuum 
relief valves and test return line valves. 

(continued) 
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3.e., 4.e. HPCI and RCIC Compartment and Steam Line Area 
Temperature-High 

HPCI and RCIC Compartment and Steam U ne Ar"'a temperatures 
are provided to detect a leak from the associated system 
steam piping. The isolation occurs when a very small leak 
has occurred and is diverse to the high flow 
instrumentation. If the small leak is allowed to continue 
without isolation, offsite dose limits may be reached. 

These Functions are not assumed in any UFSAR transient or 
accident analysis, since bounding analyses are performed for 
large breaks such as recirculation or HSL breaks. 

HPCI and RCIC Compartment and Steam Line Area 
Temperature-High signals are initiated from resistance 
temperature detectors (RTDs) that are appropriately located 
to protect the syste~ that is being monitored. The HPCI and 
RCIC Compartment and Steam Line Area Temperature-High 
Functions each use 16 temperature channels. Sixteen 
channels for each HPCI and RCIC Compartment and Steam Line 
Area Temperature-High Function are available and are 
required to· be OPERABLE to ensure that no single instrument 
failure can preclude the isolation function. 

• 

• The Allowable Values are set ~---i::lBtect a---:i~a~.-----

These Functions isolate.the associated HPCI and RCIC steam 
supply and tutbine exhaust valves and pump suction valves. 

Reactor Water Cleanup (RWCU) System Isolation 

5.a. RWCU Flow-High 

The high flow signal is provided to detect a break in the 
RWCU System. Should the reactor coolant continue to flow 
out of the break, offsite dose limits may be exceeded. 
Therefore, isolation of-the RWCU System is initiated when 
high RWCU flow is sensed to prevent exceeding offsite doses. 
This Function is not assumed in any UFSAR transient or 
accident analysis, since bounding ana~yses are performed for 
large breaks such as ~SLBs. 

(continued) 
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5.a, RWCU Flow-High (continued) 

The high RWCU flow signals are initiated from transmitters 
that are connected to.the pump suction line.of the ~WCU 
System. Two channels of RWCU Flow-High Function are 
available and are requjred to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The RWCU Flow-High Allowable Value ensures that a break of 
the RWCU p1ping is detected. 

This Function isolates the inboard and outboard RWCU pump 
suction penetration and the outboard valve at the RWCU 
connection to reactor feedwater. 

5.b. standby Liquid control CSLC) System Initiation 

The isolation of the RWCU System is required when the SLC 
System has been initiated to prevent dilution and removal of 
the boron solution by the RWCU System (Ref. 5). SLC System 
initiation signals are initiated from the remote SLC System 
start switch. 

since the channels are mechanically actuated based solely on 
There is no Allowable Value associated with this Function • 

-------------~e-pGs-i-t--:i..on-of__t.b e.....S Lc..__s,y...st.em i n i ti at j o.IL.S=w~i ~t c,.__,h"---''"-----------
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F or reacti v1ty insertion acti dents, two channels ·of the SLC 
System Initiation Function are available and are required to 
be OPERABLE in MODES 1 and 2, si nee. these are the only MODES 
where the reactor can be critical. In addition, for 
accidents involving significant fission product releases, 
both channels are also required to be OPERABLE in MODES 1, 2, 
and 3. The SLC System 1s designed to maintain suppression 
pool pH at or above 7 following a LOCA to_ensure that iodine 
will be retained in the suppression pool water. These MODES 
are consistent with the Applicability for the SLC System 
C LCO 3. 1. 7). 

This Function isolates the inboard and outboard RWCU pump 
suction penetration and the outboard valve at the RWCU 
connection to reactor feedwater. 

5.c, Reactor Vessel Water Level-Low CLeyel 3) 

Low RPV water level indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, isolation of 
some interfaces with the reactor vessel occurs to isolate 
the potential sources of a break. The isolation of the RWCU 
System on Level 3 supports actions to ensure that the fuel 
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5.c. Reactor Vessel Water Level-Low (Level 3) (continued) 

peak cladding temperature remains below the limits of 
10 CFR 50.46. The Reactor Vessel Water Level -Low (Level 3) 
Function associated with RWCU isolation 1s not directly 
assumed in the UFSAR safety analyses because the RWCU System 
line break is bounded by breaks of larger systems 
(recirculation and MSL breaks are more 11m1ting). 

Reactor Vessel Water Level-Low (Level 3) signals are 
1nitiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level - Low ( Level 3) Function are 
available and are required to be OPERABLE to ensure that np 
single 1nstrument failure can preclude the isolation 
function. 

The Reactor Vessel Water Level - Low ( Level 3) A 11 owabl e 
Value was chosen to be the same as the RPS Reactor Vessel 
Water Level-Lo.w (Level 3) Allowable Value (LCO 3.3.1.1), 
since the capability to cool the fuel may be threatened. 

This Function isolates the inboard and outboard RWCU suction 
penetration and the outboard valve at the RWCO connect1on to 
reactor feedwater. 

Shutdown Cooling System Isolation 

6. a, Reactor Pressure----Hi qh 

The Reactor Pressure-High Function is provided to isolate 
the shutdown cooling portion of the Residual Heat Removal 
(RHR) System. This Function is provided only for equipment 
protection to prevent an intersystem LOCA scenario, and 
credit for the Function is not assumed in the accident or 
transient analysis in the UFSAR. 

The Reactor Pressure-High signals are initiated from two 
relays driven by trip units associated with pressure 
transmitters that sense RPV pressure at different taps on 
the RPV. Two channels of Reactor Pressure-High Function 
are available and are required to be OPERABLE to ensure that 
no single instrument failure can preclude the isolation 
function. The Function is only required to be OPERABLE in 
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6.a. Reactor Pressure-High (continued) 

MODES 1, 2, and 3, sincerthese are the only MODES in which 
the reactor can be pressurized; thus, equipment protection 
is needed. The Allowable Value was chosen to be low enough 
to protect the system equipment from overpressurization. 

This Function isolates both RHR shutdown cooling pump 
suction valves. 

6.b, Reactor Vessel Water Level-Low CLeveJ 3) 

Low RPV water 1 evel indicates that the capability to cool 
the fuel may be threatened. Should RPV water level decrease 
too far, fuel damage could result. Therefore, isolation of 
some reactor vessel interfaces occurs to begin isolating the 
potential sources of a break. The Reactor Vessel Water 
Level-Low (Level 3) Function associated with RHR Shutdown 
Cooling System isolation is not directly assumed in safety 
analyses because a break of the RHR Shutdown Cooling System 
is bounded by breaks of the recirculation and MSL. The RHR 
Shutdown Cooling System isolation on Level 3 supports 
actions to ensure that the RPV water level does not drop 
below the top of the active fuel during a vessel draindown 

----------------e-v-en t--cau s-eu-ti y-a-4-ecrk-:-te . ~ . , pi p e break o r i n advert en t 
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valve opening) in the RHR Shutdown Cooling System. 

Reactor Vessel Water Level -Low (Level 3) signals are 
initiated from four level transmitters that sense the 
difference between the pressure due to a constant column of 
water (reference leg) and the pressure due to the actual 
water level (variable leg) in the vessel. Four channels 
(two channels per trip system) of the Reactor Vessel Water 
Level -Low (Level 3) Function are available and are required 
to be OPERABLE to ensure that no single instrument failure 
can preclude the isolation function. 

B 3.3-159 Revision No. 143 
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6.b, Reactor Vessel Water Level-Low Cleve) 32 (continued) 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Reactor Vessel 
Water Level-Low (Level 3) Allowable Value (LCD 3.3.1.1), 
since the capability to cool the fuel may be threatened. 

The Reactor Vessel Water Level-Low (Leve1 3) Function is, 
only required to be OPERABLE in MODE 3 to prevent this 
potential flow path from lowering the reactor vessel level to 
the top of the fuel. In MODES 1 and 2, another isolation 
(i.e., Reactor Pressure-High) and administrative controls 
ensure that this flow path remains isolated to prevent 
unexpected loss of inventory via this flow path. 

This Function isolates both RHR shutdown cooling pump 
suction valves. 

Feedwater Recirculation Isolation 

7.a. Reactor Pressur1;:=Hiqh 

The Reactor Pressure-High Function is provided to isolate 
the feedwater recirculation line. This interlock is 

• 

• -------------p-r---0-¥4-€1 eEl--~EJ tri--pment17ro-t-e c-t-i-o n to pr e v1: n-1--~------
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not assumed in the accident or transient analysis in the 
UFSAR. 

The Reactor Pressure-High signals are initiated from four 
transmitters that are connected to different taps on the 
RPV. Four channels of Reactor Pressure-High Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. The Function is only required to be OPERABLE in 
MODES 1, 2, and 3, sin~e these are the only MODES in which 
the reactor can be pressurized; thus, equipment protection 
is needed. The Allowable Value was chosen to be low enough 
to protect the system equipment from overpressurization. 

This Function isolates the feedwater recirculation valves. 

Traversing Incore Probe System Isolation 

8. a. Reactor Vessel Water Level -Low, Level 3 

Low RPV water level indicates that the capability to cool the 
fuel may be threatened. The valves whose penetrations 
communicate with the primary containment are isolated to 

(continued) 
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8.a, Reactor Vessel Water Level-Low, level 3 (continued) 

limit the release of fission products. The isolation of the 
primary containment on Level 3 supports actions to ensure that 
offsite dose limits of 10 CFR 100 are not exceeded. The 
Reactor Vessel Water Level-Low, Level 3 Function associated 
with isolation is implicitly assumed in the FSAR analysis as 
these leakage paths are assumed to be isolated post LOCA. 

Reactor Vessel Water Level-Low, Level 3 signals are initiated 
from level transmitters that sense the difference between the 
pressure due to a constant column of water (reference leg) and 
the pressure due to the actual water level (variable leg) in 
the vessel. Two channels of Reactor Vessel Water Level-Low, 
Level 3 Function are available and are required to be OPERABLE 
to ensure that no single instrument failure can initiate an 
inadvertent isolation actuation. The isolation function is 
ensured by the manual shear valve in each penetration. 

The Reactor Vessel Water Level-Low, Level 3 Allowable Value was 
chosen to be the same as the RPS Level 3 scram Allowable Value 
(LCO 3.3.1.1), since isolation of these valves is not critical 
to orderly plant shutdown. 

This Function isolates the Group II(D) TIP valves. 

8,b. Drywe]l Pressure-High 

High drywell pressure can indicate a break in the RCPB inside 
ihe primary containment. The isolation of some of the primary 
containment isolation valves on high drywell pressure supports 
actions to ensure that offsite dose limits of 10 CFR 100 are 
not exceeded. The Drywell Pressure-High Function. associated 
with isolation of the primary containment, is implicitly 
assumed in the FSAR accident analysis as these leakage paths 
are assumed to be isolated post LOCA. 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell. Two 
channels of Drywell Pressure-High per Function are available 
and are required to be OPERABLE to ensure that no single 
instrument failure can initiate an inadvertent actuation. The 
isolation funchon is ensured by the manual shear valve in each 
penetration. 

The allowable Value was selected to be the same as the ECCS 
Drywell Pressure-High Allowable Value (LCO 3.3.5.1), since this 
may be indicative of a LOCA inside primary containment. 

This Function isolates the Group II(D) TIP valves. 
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The ACTIONS are modified by two Notes. Note 1 allows 
penetration flow path(s) to be unisolated intermittently under· 
administrative controls. These controls consist of stationing 
a dedicated operator at the controls of the valve, who is in 
continuous communication with the control room. In this way, 
the penetration can be rapidly isolated when a need for primary 
containment isolation is indicated. Note 2 has been provided 
to modify the ACTIONS related to primary containment isolation 
instrumentation channels. Section 1.3, Completion Times, 
specifies that once a Condition has been entered, subsequent 
divisions, subsystems, components, or variables expressed in 
the Condition, discovered to be inoperable or not within 
limits, will not result in separate entry into the Condition. 
Section 1.3 also specifies that Required Actions of the 
Condition continue to apply for each additional failure, with 
Completion Times based on initial entry into the Condition. 
However, the Required Actions for inoperable primary 
containment isolation instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable primary 
containment isolation instrumentation channel. 

Ll 

Because of the diversity of sensors available to provide 
isolation signals and the redundancy of the isolation 
design, an allowable out of service time of 12 hours for 
Functions l.d, 2.a, and 2.b and 24 hours for Functions other 
than Functions l.d, 2.a, and 2.b has been shown to be 
acceptable (Refs. 6 and 7) to permft restoration of any 
inoperable channel to OPERABLE status. This out of service 
time is only acceptable provided the associated Function is 
still maintaining isolation capability (refer to Required 
Action B.1 Bases). If the inoperable channel cannot be 
restored to OPERABLE status within the allowable out of 
service time, the channel must be placed in the tripped 

· condition per Required Action A.1. Placing the inoperable 
channel in trip would conservatively Gompensate for the 
1noperability, restore capability to accommodate a single 
failure, and allow operation to continue with no further 
restrictions. Alternately, if it is not desired to place 
the channel in trip (e.g., as in the case where placing the 
inoperable channel in trip would result in an isolation), 
Condition C must be entered and its Required Action taken . 
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Required Action B.l is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in redundant 
isolation capability being lost for the associated 
penetration flow path(s). For those MSL, Primary 
Containment, HPCI, RCIC, RWCU, SOC, and Feedwater 
Recirculation Isolation Functions, where actuation of both 
trip systems is needed to isolate a penetration, the 
Functions are considered to be maintaining isolation 
capability when sufficient channels are OPERABLE or in trip 
(or the associated trip system in trip), such that both trip 
systems will generate a trip signal from the given Function 
on a valid signal. For those Primary Containment, HPCI, 
RCIC, RWCU, and SOC isolation functions, where actuation of 
one trip system is needed to isolate a penetration, the 
Functions are considered to be maintaining isolation 
capability when sufficient channels are OPERABLE or in trip, 
such that one trip system will generate a trip signal from 
the given function on a valid signal.- This ensures that at 
least one of the PCIVs in the associated penetration flow 
path can receive an isolation signal from the given 

• 

Function. For all Functions except l.c, l.e, 2.c, 3.a, 3.b, • 
_____________ __x_,3& 4.a, 4.b, 4.e, 5.a, 5.b, and 6.a, this would require 

both trip systems to have one channelllPERAB[E or 1n trip. 
For Function l.c, this would require both trip systems to 
have one channel, associated with each MSL, OPERABLE or in 
trip. For Functions l.e, 3.e and 4.e, each Function 
consists of channels that monitor several locations within a 
given area {e.g., different locations within the main steam 
tunnel area). Therefore, this would require both trip 
systems to have one channel per location OPERABLE or in 
trip. For Functions 2.c, 3.a, 3.b, 4.a, 4.b, 5.a, and 6.a, 
this would require one trip system to have one channel 
OPERABLE or in trip. 

0 
PBAPS UNIT 3 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
1 hour Completion Tim~ is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels. 

<continued) 
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Ll (continued) 

Entry into Condition Band Required Action B.1 may be 
necessary to avoid an MSL isolation transient resulting 
from a temporary loss of ventilation in the main steam 
line tunnel area. As a1lowed by LCO 3.0.2 (and discussed 
in the Bases of LCO 3.0.2), the plant may intentional1y 
enter this Condition to avoid an MSL isolation transient 
following the loss of ventilation flow, and then raise the 
setpoints for the Main Steam Tunnel Temperature-High 
Function to 250°F causing all channels of Main Steam 
Tunnel Temperature~High Function to be inoperable. 
However, during the period that multiple Main Steam Tunnel 
Temperature-High Function channels are inoperable due to 
th1s intentional action, an additional compensatory 
measure is deemed necessary and shall be taken: an 
operator shall observe control room indications of the 
duct temperature so the main steam line isolation valves 
may be promptly closed in the event of a rapid increase in 
MSL tunnel temperature indicative of a steam line break. 

Ll 

---------~----~e.quired A~tiQn__Ll directs entry into the appropriate 
Condition referenced in Table 3.3.6.1-1. The applicable 
Condition specified in Table 3.3.6.1-1 is Function and MODE 
or other specified condition dependent and may change as the 
Required Action of a previous Condition is completed. Each 
time an inoperable channel has not met any Required Action 
of Condition A or Band the associated Completion Time has 
expired, Condition C will be entered for that channel and 
provides for transfer to the appropriate subsequent 
Condition. 

PBAPS UNIT 3 

D.l, D,2,1, and D.2.2 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the plant must 
be placed in a MODE or bther specified condition in which 
the LCO does not apply. This is done by placing the plant 
in at least MODE 3 within 12 hours and in MODE 4 within 
36 hours (Required Actions D.2.1 and D.2.2). Alternately, 
the associated MSLs may be isolated (Required Action D.l), 
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D.l, D.2.1, and D.2.2 (continued) 

and, if allowed (i.e., plant safety analysis allows 
operation with an MSL isolated), operation with that MSL 
isolated may continue. Isolating the affected MSL 
accomplishes the safety function of the inoperable channel. 
The Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

Ll 
If.the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the plant must 
be placed in a MODE or other specified condition in which 
the LCO does not apply. This is done by placing the plant 
in at least MODE 2 within 6 hours. 

J 

The allowed Completion Time of 6 hours is reasonable, based 
on operating experience, to reach MODE 2 from full power 

• 

conditions in an orderly manner and without challenging • 
plant systems. 

Ll 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, plant operations 
may continue if the affected penetration flow path(s) is 
isolated. Isolating the affected penetration flow path(s) 
accomplishes the safety function of the inoperable channels. 
Alternately, if it is not desired to isolate the affected 
penetration flow path(s) (e.g., as in the case where 
isolating the penetration flow path(s} could result in a 
reactor scram), Condition G must be entered and its Required 
Actions taken. The 1 hour Completion Time is acceptable 
because it minimizes risk while allowing sufficient time for 
plant operations personnel to isolate the affected 
penetration flow path(s). 

(continued} 
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If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, or the Required 
Action of Condition Fis not met and the associated 
Completion Time'has expired, the plant must be placed in a 
MODE or other specified condition in which the LCO does not 
apply. This is done by placing the plant in at least MODE 3 
within 12 hours and in MODE 4 within 36 hours. The allowed 
Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems. 

H,I and H,2 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the associated 
SLC subsystem(s) is declared inoperable or the RWCU System 
is isolated. Since this Function is required to ensure that 
the SLC System performs its intended function, sufficient 
remedial measures are provided by declaring the associated • 
SLC subsystems inoperable or isolating the RWCU System. 

The 1 hour Completion Time is acceptable because it 
minimizes risk while'allowing sufficient time for personnel 
to isolate the RWCU System. 

I.I and 1.2 

If the channel is not restored to OPERABLE status or placed 
in trip within the allowed Completion Time, the associated 
penetration flow path should be closed. However, if the 
shutdown cooling function is needed to provide core cooling, 
these Required Actions allow the penetration flow path to 
remain unisolated provided action is immediately initiated 
to restore the channel to OPERABLE status or to isolate the 
RHR Shutdown Cooling System (i.e., provide alternate decay 
heat removal capabilities so the penetration flow path can 
be isolated). Actions must continue until the channel is 
restored to OPERABLE status or the RHR Shutdown Cooling 
System is isolated. 

(continued) 
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As noted at the beginning of the SRs, the SRs for each 
Primary Containment Isolation instrumentation Function are 
found in the SRs column of Table 3.3.6.1-1. 

-
The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours provided the associated Function maintains trip 
capability. Upon completion of the Surveillance, or 
expiration of the 6 hour allowance, the channel must be 
returned to OPERABLE status or the applicable Condition 
entered and Required Actions taken. This Note is based on 
the reliability analysis (Refs. 6 and 7) assumption of the 
average time required to perform channel surveillance. That 
analysis demonstrated that the 6 hour testing allowance does 
not significantly reduce the probability that the PCIVs will 
isolate the penetration flow path(s) when necessary. 

SR 3.3.6.1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 

---------------l.LLJJ,..J.,K is nor.lllqlJ.-1 a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels could 
be an indication of excessive instrument drift in one of the 
channels or of something even more serious. A CHANNEL CHECK 
will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. 

0 
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Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channels during normal operational use of the displays 
associated with the channels required ~Y the LCO. 
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Primary Containment Isolation Instrumentation 
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A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3,3.6,1.3. SR 3,3.6.1.4. and SR 3,3,6.1.5 
(SR 3.3,6.1.6 Deleted) 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument dr1fts between successive 
calibrations, consistent with the assumptions of the current 
setpoint methodology. 

Specific to Main Steam Line Pressure-Low /Technical 
Sp1=ctfi-c-attun---=rcrtrt-e---S. 3.6. l-t-;-furrctnm-l--;-tr-J-----arni-ttie--Ma1 
Steam Line Flow-High (Technical Specification Table 3.3.6.1-
1, Function l.c), there is a plant specific program which 
verifies that this instrument channel functions as required 
by verifying the as-left and as-found settings are 
consistent with those established by the setpoint 
methodology. 

The Surveillanc~ Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3,3,6,1,7 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the OPERABILITY 
of the required isolation logic for a specific channel. The 
system functional testing performed on PCIVs in LCO 3.6.1.3 
overlaps this Surveillance to provide complete testing of the 
assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 7.3. 

2L NRC Safety Evaluation Report for Amendment Numbers 156 
and 158 to Facility Operating License Numbers DPR-44 
and DPR-56, Peach 8-ottom Atomic Power Station, Unit 
Nos. Zand 3, September 7, 1990. 

3. UFSAR, Chapter 14. 

4. NED0-31466, "Technical Specification Screening 

• 

• Criteria Application and Risk Assessment," 
---------0vem0~r-----l-9B--7~.----------------------

5. 

6. 

7. 

8. 
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UFSAR, Section 4.9.3. 

NEDC-31677P-A, "Technical Specification Improvement 
Analysis for BWR Isolation Actuation Instrumentation," 
July 1990. 

NEDC-30851P-A Supplement 2, "Technical Specifications 
Improvement Analysis for BWR Isolation Instrumentation 
Common to RPS and ECCS Instrumentation," March 1989. 

NEDC-33873P, "Safety Analysis for Peach Bottom Atomic 
Power Station, Units 2 and 3, Thermal Power 
Optimization," Revision O. 

B 3.3-168 Revision No .. 141 

• 



0 

· Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

B 3. 3 , INSTRUMENTATION 

B 3.3.6.2 Secondary Cont.ainment Isolation Instrumentation 

BASES 

BACKGROUND The secondary containment isolation instrumentation 
automatically initiates closure of appropriate secondary 
containment isolation valves (SCIVs) and starts the Standby 
Gas Treatment (SGT) System. The function of these systems, 
in combination with other accident mitigation systems, is to 
limit fission product release during and following 
postulated Design Basis Accidents (DBAs) (Ref. 1). 
Secondary containment isolation and establishment of vacuum 
with the SGT System within the required time limits ensures 
that fission products that leak from primary containment 
following a OBA, or are released outside primary 
containment, or are released during certain operations when 
primary containment is not required to be OPERABLE are 
maintained within applicable limits. 

The isolation instrumentation includes the sensors, relays, 

• 

and switches that are necessary to cause initiation of • 
secondary containment isolation. Most channels include 

-------------1~ctronic-equ+pmen-t-fe.g--.-~~-UnJis.}-1h.a_t~~ar'---:e~s--;-;;-___ _ 
measured input signals with pre~established setpoints. When 

0 
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the setpoint is exceeded, the channel output relay actuates, 
which then outputs a secondary containment isolation signal 
to the isolation logic. Functional diversity is provided by 
monitoring a wide range of independent parameters. The 
input parameters to the isolation logic are (1) reactor 
vessel water level, (2) drywell pressure, (3) reactor 
building ventilation exhaust high radiation, and 
(4) refueling floor ventilation exhaust high radiation. 
Redundant sensor input signals from each parameter are 
provided for initiation of isolation. 

The outputs of the channels are arranged in a one-out-of-two 
taken twice_logic. Automatic isolation valves (dampers) 
isolate and SGT subsystems start when both trip systems are 
in trip. Operation of both trip systems is required to 
isolate the secondary containment and provide for the 
necessary filtration of fission products. 

(continued) 
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The isolation signals generated by the secondary containment 
isolatiOn instrumentation are implicitly assumed in the 
safety analyses of References I and 2 to Initiate closure 
of valves aTid start the SGT System to limit offsite doses~ 

Refer to LCO 3.6.4.2, •secondary Containment Isolation 
Valves (SCIVs)," and LCO 3.6.4.3, "Standby Gas Treatment 
(SGT) System," Applicable Safety Analyses Bases for more 
detail of the safety analyses. 

The secondary containment isolation instrumentation 
satisfies Criterion 3 of the NRC Policy Statement. Certain 
instrumentation Functions are retained for other reasons and 
are described below in the individual Functions discussion. 

The OPERABILITY of the secondary containment isolation 
instrumentation is dependent on the OPERABlLITY of the 
individual instrumentation channel Functions. Each Function 
must have the required number of OPERABLE channels with 
their setpoints set within the specified Allowable Values, 
as shown in Table 3.3.6.2-1. The actual setpoint is 

• 

calibrated consistent with applicable setpoint methodology • 
assumptions. A channel is inoperable if its actual trip 

------------~tt-i-ng-i-s--not-w-i-t-h-=i-n-:i-ts-~e.ql..1-l+ed-Allowable_\l_alu,~------
0 

0 . ' 

PBAPS UNIT 3 

Allowable Values are specified for each Function specified 
in the Table. Trip setpoints are specified in the setpoint 
calculations. The trip setpoints are selected to ensure 
that the setpoints do not exceed the Allowable Value between 
CHANNEL CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. 

Trip setpoints are those predetennined values of output at 
which an action should take place. The setpoints are 
compared to the actual process parameter (e.g., reactor 
vessel water level); and when-the measured output value of 
the process parameter exceeds the setpoint, the associated 
device (e.g., trip unit) changes state. The analytic or 
design limits are derived from the limiting values of the 
process parameters obtained from the safety analysis or 
other appropriate documents. The Allowable Val~es are 
derived.from the analytic or design limits, corrected for 
calibration, process, and instrument errors. The trip 
setpoints are then detennined'from analytical or design 
limits, corrected for calibration, process, and instrument 

(continued) • 
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Secondary Containment Isolation Instrumentation 
B 3 .3 .'6. 2 

errors, as well as, instrument drift. In selected cases, 
the Allowable'Values and trip setpoints are determined by 
engineering judgement or historically accepted practice 
relative to the intended function of the channel. The 
trip setpoints determined in this manner provide adequate 
protection by assuring instrument and process uncertainties 
expected for the environments during the operating time of 
the associated channels are accounted for. 

In general, the individual Functions are required to be 
OPERABLE in the MODES or other specified conditions when 
SCIVs and the SGT System are required. 

The specific Applicable Safety Analyses, LCD, and 
Applicability discussions are listed below on a Function by 
Function basis. 

1. Reactor Vessel Water Level - Low (Level 3) 

Low reactor pressure vessel (RPV) water level indicates that 
the capability to cool the fuel may be threatened. Should 
RPV water level decrease too far, fuel damage could result . 

• 

----------------An-isoJ.ation the secondary containment and actuation of . • 

0 
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the SGT System are initiate ,n or e · ·mtze--th~~--~~ 
potential of an offsite dose release. The Reactor Vessel 
Water Level - Low (Level 3) Function is one, of the Functions 
assumed to be OPERABLE and capable of providing isolation 
and initiation signals. The isolation and initiation 
systems on Reactor Vessel Water Level - Low (Level 3) support 
actions to ensure that any offsite releases are within the 
limits calculated in the safety analysis. 

Reactor Vessel Water Level -Low (Level 3) signals are 
initiated from level transmitters that sense the difference 
between the pressure due to a constant column of water 
(reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. Four channels of 
Reactor Vessel Water Level -Low (Level 3) Function are 
available and are required to be OPERABLE in MODES 1, 2, and 
3 to ensure that no sin'gle instrument failure can preclude 
the isolation function. 

{c.ontinued) 
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1. Reactor Vessel Water Leyel~Low Cleve] 3) (continued) 

The Reactor Vessel Water Level-Low (Level 3) Allowable 
Value was chosen to be the same as the RPS Level 3 scram 
Allowable Value (LCO 3.3.1.1), since isolation of these 
valves and SGT System start are not critical to orderly 
plant shutdown. 

The Reactor Vessel Water Level-Low (Level 3) Function is 
required to be OPERABLE in MODES 1, 2, and 3 where 
considerable energy exists in the Reactor Coolant System 
(RCS); thus, there is a probability of pipe breaks resulting 
in significant releases of radioactive steam and gas. In 
MODES 4 and 5, the probability and consequences of these 
events are low due to the RCS pressure and .temperature 
limitations of these MODES; thus, this Function is not 
required. 

2, Drvwell Pressure-High 

High drywell pressure can indicate a break in the reactor 
coolant pressure boundary (RCPB). An isolation of the 
secondary containment and actuation of the SGT System are 
initiated in order to minimize the potential of an offsite 
dose release. The isolation on high drywell pressure 
supports actions to ensure that any offsite releases are 
within the limits calculated in the safety analysis. The 
Drywell P~essure-High Function associated with isolation is 
not assumed in any UFSAR accident or transient analyses but 
will provide an isolation and initiation signal. It 1s 
retained for the overall redundancy and diversity of the 
secondary containment isolation instrumentation as required 
by the NRC approved licensing basis. 
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2. ,Drywell Pressure-High (continued) 

High drywell pressure signals are initiated from pressure 
transmitters that sense the pressure in the drywell. Four 
channels of Drywell Pressure-High Functions are available 
and are required to be OPERABLE to ensure that no single 
i.nstrument failure can preclude performance .of the isolation· 
function. 

The Allowable Value was chosen to be the same as the ECCS 
Drywell Pressure-High Function Allowable Value 
(LCO 3.3.5.1) since this is indicative of a loss of coolant 
accident (LOCA). 

The Drywel1 Pressure-High Function is required to be 
OPERABLE in MODES I, 2, and 3 where considerable energy 
exists in the RCS; thus, there is a probability of pipe 
breaks resulting in significant releases of radioactive 
steam and gas. This Function is not required in MODES 4 
and 5 because the probability and consequences of these 
events are low due to the RCS pressure and temperature 
limitations of these MODES. 

3 .• 4. Reactor Building Ventilation and Refueling Floor 
Ventilation Exhaust Radiation-High 

High secondary containment exhaust radiation is an 
indication of possible gross failure of the fuel cladding. 
The release may have originated from the primary containment 
due to a break in the RCPB or during refueling due to a fuel 
handling accident. When Ventilation Exhaust Radiation-High 
is detected, secondary containment isolation and actuation 
of the SGT System are initiated to limit the release of 
fission products as assumed in the UFSAR .-safety analyses 
(Ref. 4). 

The Ventilation Exhaust Radiation-High signals are 
initiated from radiation detectors that are located on the 
ventilation exhaust piping coming from the reactor: building 
and the refueling floor zones, respectively. The signal 
from each detector is input to an individual monitor whose 
trip outputs are assigned to an isolation channel. Four 

(continued) 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

3, 4. Reactor ·sun di na Venti J ati on and Refuel i no Floor 
Ventilation Exhaust Radiation-High (continued) 

channels of Reactor Building Ventilation Exhaust 
Radiation-High Function and four channels of Refueling 
Floor Ventilation Exhaust Radiation-High Function are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude the isolation 
function. 

The Allowable Values are chosen to promptly detect gross 
failure of the fuel cladding. 

The Reactor Building Ventilation and Refueling Floor 
Ventilation Exhaust Radiation-High Functions are required 
to be OPERABLE in MODES 1, 2, and 3 where considerable 
energy exists; thus, there is a probability of pipe breaks 
resulting in significant releases of radioactive steam and 
gas. In MODES 4 and 5, the probability and con~equences of 
these events are low due to the RCS pressure and temperature 
)imitations of these MODES; thus, these Functions are not 
required. In addition, the Functions are also required to 
be OPERABLE and movement of RECENTLY IRRADIATED FUEL 
assemblies n t e secondary containment, because the 
capability of detecting radiation releases due to fuel 
failures (due to fuel uncovery or dropped fuel assemblies) 
must be provided to ensure that offsite dose limits are not 
exceeded. 

A Note has been provided to modify the ACTIONS related to 
secondary containment isolation instrumentation channels. 
Section 1.3, Completion Times, specifies that once a 
Condition has been entered, subsequent divisions, subsystems, 
components, or variables expressed in the Condition, 
discovered to be inoperable or not within limits, will not 
result in separate entry into the Condition. Section 1.3 
also specifies that Required Actions of the Condition 
continue to apply for each additional failure, with 
Completion Times based on initial entry into the Condition. 
However, the Required Actions for inoperable secondary 
containment isolation instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been provided that allows 
separate Condition entry for each inoperable secondary 
containment isolation instrumentation channel. 
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Because of the diversity of sensors available to provide 
isolation signals and the redundancy of the isolation 
design, an allowable out of service time of 12 hours for 
Functions land 2, and 24 hours for Functions other than 
Functions 1 and 2, has been shown to be acceptable (Refs. 5 
and 6) to permit restoration of any inoperable channel to 
OPERABLE status. This out of service time is only 
acceptable provided the associated Function is still 
maintaining isolation capability irefer to Required 
Action 8.1 Bases). If the inoperable channel cannot be 
restored to OPERABLE status within the allowable out of 
service time, the channel must be placed in the tripped 
condition per Required Action A.I. Placing the inoperable 
channel in trip would conservatively compensate for the 
inoperability, restore capability to accolT!llodate a single 
failure, and allow operation to continue. Alternately, if 
it is not desired to place th~ channel in trip (e.g., as in 
the case where placing the inoperable channel in trip would 
result in an isolation), Condition C must be entered and its 
Required Actions taken. 

B.l 

Required Action 8.1 is intended to ensure that appropriate 
actions are taken if multiple, inoperable, untripped 
channels within the same Function result in a complete loss 
of isolation capability for the associated penetration flow 
path(s) or a complete loss of automatic initiation 
capability for the SGT System. A Function is considered to 
be maintaining secondary containment isolation capability 
when sufficient channels are. OPERABLE or in trip, such that 
both trip systems will generate a trip signal from the given 
Function on a valid signal. This ensures that at least one 
of the two SCIVs in the associated penetration flow path and 
at least one SGT subsystem can be initiated on an isolation 
signal from the given Function. For Functions l, 2, 3, 
and 4, this would require both trip systems to have one 
channel OPERABLE or in trip. 

(continued) 
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.1L.l (continued) 

The Completion Time is intended to allow the operator time 
to evaluate and repair any discovered inoperabilities. The 
I hour Completion Time is acceptable because it minimizes 
risk while allowing time for restoration or tripping of 
channels. 

C.1.1, C.1.2, C.2.1, and C.2,2 

If any Required Action and associated Completion Time of 
Condition A or Bare not met, the ability to isolate the 
secondary containment and start the SGT System cannot be 
ensured. Therefore, further actions must be performed to 
ensure the ability to maintain the secondary containment 
function. Isolating the associated secondary containment 
penetration flow path(s} and starting the associated SGT 
subsystem (Required Actions C.l.l and C.2.1} performs the 
intended function of the instrumentation and allows 
operation to continue. 

• 

Alternately, declaring the associated SCIVs or SGT • 
-----------------SUbS¥5iem.(_s_)__irumerable (Required Actions C.1.2 and C.2.2) 

0 

SURVEILLANCE 
REQUIREMENTS 

PBAPS UNIT 3 

is also acceptable since ttie Requ,red-P.~ttons-of-the-----
respective LCOs (LCD 3.6.4.2 and LCD 3.6.4.3) provide 
appropriate actions for the inoperable components. 

One hour is sufficient for plant operations personnel to 
establish required plant conditions or to declare the 
associated components inoperable without unnecessarily 
challenging plant systems. 

As noted at the beginning of the SRs, .the SRs for each 
Secondary Containment Isolation instrumentation Function are 
located in the SRs column of Table 3.3.6.2-1. 

(continued) 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

The Surveillances are modified by a Note to indicate that 
when a channel fs placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to _ 
6 tiours provided the associated Function maintains secondary 
containment isolation capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
charrnel must be returned to OPERABLE status or the 
applicable Condition entered and Required .Actions taken .. 
This Note is based on the reliability analysis (Refs. 5 
and 6) assumption that of the average time required to 
perform channel surveillance. That analysis demonstrated 
the 6 hour testing allowance does not significantly reduce 
the probability that the SCIVs will isolate the associated 
penetration flow paths and that the SGT System will initiate 
when necessary. 

SR 3.3,6,2,1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels 

could be an indication of excessive instrument drift in one 
of the channels or something even more serious. A CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION. -

Agreement criteria are determined by the plant staff based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outside the criteria, it may be an indication that the 
instrument has drifted outside its limit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel status during normal operational use of the displays 
associated with channels required by the LCO. 
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SR 3,3,6.2,2 

Secondary Containment Isolation Instrumentation 
B. 3.3.6.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. The Surveillance'Frequency 
is controlled under the Surveillance Frequency Control 
Program. 

SR 3,3,6,2.3 and SR 3,3,6.2,4 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the current plant specific 
setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3,6,2,5 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required isolation logic for a specific 
channel. The system functional testing performed on SCIVs 
and the SGT System in LCO 3.6.4.2 and LCO 3.6.4.3, 
respectively, overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

(continued) 
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Secondary Containment Isolation Instrumentation 
B 3.3.6.2 

1. UFSAR, Section 14.6. 

2. 

3. 

4. 

5. 

6. 

UFSAR, Chapter 14. 

UFSAR, Section 14.6.5. 

UFSAR, Sections 14.6.3 and 14.6.4. 

NEDC-31677P-A, "Technical Specification Improvement 
Analysis for BWR Isolation Actuation Instrumentation," 
July 1990. 

NEDC-30851P-A Supplement 2, "Technical Specifications 
Improvement Analysis for BWR Isolation Instrumentation 
Common to RPS and ECCS Instrumentation," March 1989 . 
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B 3.3 INSTRUMENTATION 

B 3.3 . .7.1 Main Control Room Emergency Ventilation (MCREV) System 
Instrumentation 

BASES 

BACKGROUND The MCREV System is designed to provide a radiologically 
controlled environment to ensure the habitability of the 
~antral room for the safety of control room operators under 
all plant conditions. Two independent MCREV subsystems are 
each capable of fulfilling the stated safety function. The 
instrumentation and controls for the MCREV System 
automatically initiate action to pressurize the main control 
room (MCR) to minimize the consequences of radioactive 
material in the control room environment. 

In the event of a Control Room Air Intake Radiation-High 
signal, the MCREV System is automatically started in the 
pressurization mode. The outside air from the nonnal 
ventilation intake is then passed through one of the 
charcoal filter subsystems. Sufficient outside air is drawn 
in through the nonnal ventilation intake to maintain the MCR 
slightly pressurized with respect to the turbine building. 

• 

The MCREV System instrumentation has two trip systems with 
---------~---t~w~o~C~on;:t;;r=o~l ~R~o~om:;;_ATrlntake-Ra-dtatton--Htgh-channel-s-i-n-eae-hi------• 
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tri p system. The outputs of the Control Room Air Intake 
Radiation-High channels are arranged in two trip systems, 
which use a one-out-of-two logic. The tripping Of both trip 
systems will initiate both MCREV subsystems. The channels 
include electronic equipment (e.g., trip units) that 
compares measured input signals with pre-established 
setpoints. When the setpoint is exceeded, the channel 
output relay actuates, which then outputs a MCREV System 
initiation signal to the initiation logic. 

The ability of the MGREV System to maintain the habitability 
of the MCR is explicitly asstoned for certain accidents as 
discussed in the UFSAR safety analyses (Refs. 1, 2, and 3). 

, -H_CREV System .operation ensures that the radiation exposure 
of,co~l~l room personnel, through the duration of any one 
of th-e stul ated accidents, does not exceed acceptable 
limits. 

(continued} 
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MCREV System Instrumentation 
B 3.3.7.1 

HCREV System instrumentation satisfies Criterion 3 of the 
NRC Policy Statement. 

The OPERABILITY of the MCREV System instrumentation is 
dependent upon the OPERABILITY of the Control Room Air 
Intake Radiation-High instrumentation channel Function. 
The Function must have a required number of OPERABLE 
channels, with their setpoints within the specified 
Allowable Values, where appropriate. A channel is 
inoperable if its actual trip setting is not within its 
required Allowable Value. The actual setpoint is calibrated 
consistent with applicable setpoint methodology assumptions. 

Allowable Values are specified for the MCREV System Control 
Room Air Intake Radiation-High Function. Trip setpoints 
are specified in the setpoint calculations. The trip 
setpoints are selected to ensure that the setpoints do not 
exceed the Allowable Value between successive CHANNEL 
CALIBRATIONS. Operation with a trip setting less 
conservative than the trip setpoint, but within its 
Allowable Value, is acceptable. Trip setpoints are those 
predetermined values of output at which an action should 
take place. The setpoints are compared to the actual 

• 

process parameter (e.g., control room air intake radiation), • 
-----ancl..wnen_t.he measured output value of the process parameter 

exceeds the set point, the assQci atedaev-i ce clfanges state .... ---
The analytic limits are derived from the limiting values of 

PBAPS UNIT 3 

the process parameters obtained from the safety analysis. 
The Allowable Values are derived from the analytic limits, 
corrected for calibration, process, and instrument errors. 
The trip setpoints are determined from analytical or design 
limits, corrected for calibration, process, and instrument 
errors, as well as, instrument drift. The trip setpoints 
derived in this manner provide adequate protection by 
ensuring instrument and process uncertainties expected for 
the environments during the operating· time of the associated 
channels are accounted for. 

The control room air intake radiation monitors measure 
radiation levels in the fresh air supply plenum. A high 
radiation level may pose a threat to MCR personnel; thus, 
automatically initiating the MCREV System. 

(continued) 
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MCREV System Instrumentation 
B 3.3.7.1 

The Control Room Air Intake Radiation-High Function 
consists of four independent monitors. Two channels of 
Control Room Air Intake Radiation-High per trip system are 
available and are required to be OPERABLE to ensure that no 
single instrument failure can preclude MCREV System 
initiation. The Allowable Value was selected to ensure 
protection of the control room personnel. 

The Control Room Air Intake Radiation-High Function is 
required to be OPERABLE in MODES 1, 2, and 3 and during CORE 
ALTERATIONS, and movement of irradiated fuel assemblies in 
the secondary containment, to ensure that control room 
personnel a re protected during a LOCA, or fuel handling 
event. During MODES 4 and 5, when these specified conditions 
are not in progress (e.g., CORE ALTERATIONS), the probability 
of a LOCA or fuel damage is low; thus, the Function is not 
required. 

A Note has been provided to modify the ACTIONS related to 
MCREV System instrumentation channels. Section 1.3, 
Completion Times, specffies that once a Condition has been 
ent~red, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
en t r y i n to t he Con d it i on . Sect i on 1. 3 a 1 s o s p e c 1f i es t ha t 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 
entry into the Condition. However, the Required Actions for 
inoperable MCREV System instrumentation channels provide 
appropriate compensatory measures for separate inoperable 
channels. As such, a Note has been prov{ded that allows 
separate Condition entry for each inoperable MCREV System 
instrumentation channel. 

A,1 and A.2 

Because of the redundancy of sensors available to provide 
initiation signals and the redundancy of the MCREV System 
design, an allowable out of service time of 6 hours has been 
shown to be acceptable (Ref. 4), to permit restoration of 
any inoperable channel to OPERABLE status. However, this 
out of service time is only acceptable provided the Control 
Room Air Intake Radiation-High Function is still 
maintaining MCREV System initiation capability. The 
Function is considered to be maintaining MCREV System 
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MCREV System Instrumentation 
B 3.3.7.1 

initiation capability when sufficient channels are OPERABLE 
or in trip such that the two trip systems will generate an 
initiation signal from the given Function on a valid signal. 
For the Control Room Air Intake Radiation-High Function, 
this would require the two trip systems to have one channel 
per trip system OPERABLE or in trip. In this situation 
(loss of MCREV System initiation capability), the 6 hour 
allowance of Required Action A.2 is not appropriate. If the 
Function is not maintaining MCREV System initiation 
capability, the MCREV System must be declared inoperable 
within 1 hour of discovery of the loss of MCREV System 
initiation capability in both trip systems. 

The 1 hour Completion Time (A.I) is acceptable because it 
minimizes risk while allowing time for restoring or tripping 
of channels. · 

If the inoperable channel cannot be restored to OPERABLE 
status within the allowable out of service time, the channel 
must be placed in the tripped condition per Required 
Action A.2. Placing the inoperable channel in trip would 
conservatively compensate for the inoperability, restore 

____________ ____._ap.ab_i.liiy_lo accommodate a single failure, and allow 

G) 
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operation to continue. Alternately, if it is not desired to 
place the channel in trip (e.g., as in the case where 
placing the inoperable channel in trip would result in an 
initiation), Condition B.must be entered and its Required 
Action taken. 

B.l and 8.2 

With any Required Action and associated Completion Time not 
met, the associated MCREV subsystem(s) must be placed in 
operation per Required Action 8.1 to ensure that control 
room personnel will be protected in the event of a Design 
Basis Accident. The method.used to place the MCREV 
subsystem(s) in operation must provide for automatically 
re-initiating the subsystem(s) upon restoration of power 
following a loss of power to the MCREV subsystem(s). 
Alternately, if it is not desired to start the subsystem(s), 
the MCREV subsystem(s) associated with inoperable, untripped 

(continued) 
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8.1 and 8,2 (continued) 

MCREV System Instrumentation 
B 3.3.7.1 

channels must be declared inoperable within 1 hour. Since 
each trip system can affect both MCREV subsystems, Required 
Actions B.1 and B.2 can be performed independently on each 
MCREV subsystem. That is, one MCREV subsystem can be placed 
in operation (Required Action B.1) while the other MCREV 
subsystem can be declared inoperable (Required Action B.2). 

The 1 hour Completion Time is intended to allow the operator 
time to place the MGREV subsystem(s) in operation. The 
1 hour Completion Time is acceptable because it minimizes 
risk while allowing time for placing the associated MCREV 
subsystem(s) in operation, or for entering the applicable 
Conditions and Required Actions for the inoperable MCREV 
subsystem(s). 

The Surveillances are modified by a Note to indicate that 
when a channel is placed in an inoperable status solely for 
performance of required Surveillances, entry into associated 
Conditions and Required Actions may be delayed for up to 
6 hours, provided the associated Function maintains MCREV 
System initiation capability. Upon completion of the 
Surveillance, or expiration of the 6 hour allowance, the 
channel must be returned to O~ERABTI status or the 
applicable Condition entered and Required Actions taken. 
This Note is based on the reliability analysis (Ref. 4) 
assumption of the average time required to perform channel 
surveillance. That analysis demonstrated that the 6 hour 
testing allowance does not significantly reduce the 
probability that the MCREV System will initiate when 
necessary. 

SR 3.3.7,1.1 

Performance of the CHANNEL CHECK ensures that a gross 
failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on 
one channel to a similar parameter on other channels. It is 
based on the assumption that instrument channels monitoring 
the same parameter should read approximately the same value. 
Significant deviations between the instrument channels 

could be an indication of excessive instrument drift in one 
of the channels or something even more serious. A CHANNEL 
CHECK wi 11 detect 
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SR 3.3,7,1,1 (continued) 

MCREV System Instrumentation 
B 3.3.7.1 

gross channel fa1lure; thus, it is key to verifying the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION. 

Agreement criter1a are determined by the plant staff, based 
on a combination of the channel instrument uncertainties, 
including indication and readability. If a channel is 
outs1de the cr1ter1a, it may be an 1nd1cation that the 
instrument has drifted outside its 11mit. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel .status during normal operational use of the displays 

• associated with channels required by the LCO. 

SR 3,3,7,1.2 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpo,nt methodo ogy. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.7.1.3 

A CHANNEL CALIBRATION is a complete check of the instrument 
loop and the sensor. This test verifies the channel 
responds to the measured parameter within the necessary 
range and accuracy. CHANNEL CALIBRATION leaves the channel 
adjusted to account for instrument drifts between successive 
calibrations, consistent with the assumpt'1ons of the plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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MCREV System Instrumentation 
B 3.3.7.1 

SR 3.3,7.1.4 

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required initiation logic for a specific 
channel. The system functional testing performed in 
LCO 3.7.4·, "Main Control Room Emergency Ventilation'(MCREV) 
System," overlaps this Surveillance to provide complete 
testing of the assumed safety function. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

1. UFSAR, Section 10.13. 

2. UFSAR, Section 12.3.4. 

3. UFSAR, Section 14.9.1.5. 

4. GENE-77O-O6-1, "Bases for Changes to Surveillance Test 
Intervals and Allowed Out-of-Service Times for 
Selected Instrumentation Technical Specifications," 
February 1991. 
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B 3.3.8.1 

B 3.3 INSTRUMENTATION 

B 3.3.8.1 Loss of Power (LOP) Instrumentation 

BASES 

BACKGROUND Successful operation of the required safety functions of the 
Emergency Core Cooling Systems (ECCS) is dependent upon the 
availability of adequate power for energizing various 
components such as pump motors, motor operated valves, and 
the associated control components. The LOP instrumentation 
monitors the 4 kV emergency buses voltage. Offsite power is 
the preferred source of power for the 4 kV emergency buses. 
If the LOP instrumentation detects that voltage levels are 
too low, the buses are disconnected from the offsite power 
sources and connected to the onsite diesel generator (DG) 
power sources. 

Each Unit 3 4 kV emergency bus has its own independent LOP 
instrwnentation and associated trip logic. The voltage for 
each bus is monitored at five levels, which can be 
considered as two different undervoltage Functions: one 
level of loss of voltage and four levels of degraded 
voltage. The Functions cause various bus transfers and 

• 

disconnects. The degraded voltage Function is monitored by • 
four undervoltage relays per source and the loss of voltage 

-------------J--unet--ion-1-s----1DOn-i~o~d-bY-on8"---Under-Vo1~age-r--0lay-fo~ache------

0 
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emergency bus. The degraded voltage outputs and the loss of 
voltage outputs are arranged in a one-out-of-one trip logic 
configuration. Each channel consists of four protective 
relays that compare offsite source voltages with 
pre-established setpoints. When the sensed voltage is below 
the setpoint for a degraded voltage channel, the preferred 
offsite source breaker to the 4 kV emergency bus is tripped 
and autotransfer to the alternate offsite source is 
initiated. If the alternate source does not provide 
adequate voltage to the bus as sensed by its degraded grid 
relays, a diesel generator start signal is initiated. 

A description of the Unit 2 LOP instrumentation is provided 
in the Bases for Unit 2 LCO 3.3.8.1. 

(continued) 
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LOP Instrumentation 
B 3.3.8.1 

The LOP instrumentation is required for Engineered Safety 
Features to function in any accident with a loss of offsite 
power. The required channels of LOP instrumentation ensure 
that the ECCS and other assumed systems powered from the 
DGs, provide plant protection in the event of any of the 
Reference 1 (UFSAR) analyzed accidents in which a loss of 
offsite power is assumed. , The first level is loss of 
voltage. This loss of voltage level detects and disconnects 
the Class lE buses from the offsite power source upon a 
total loss of voltage. The second level of undervoltage 
protection is provided by the four levels of degraded grid 
voltage relays which are set to detect a sustained low 
voltage condition. These degraded grid relays disconnect 
the Class lE buses from the offsite power source if the 
degraded voltage condition exists for a time interval which 
could prevent the Class lE equipment from achieving its 
safety function. The degraded grid relays also prevent the 
Class lE equipment from sustaining damage from prolonged 
operation at reduced voltage. The combination of the loss 
of voltage relaying and the degraded grid relaying provides 
protection to the Class lE distribution system for all 
credible conditions of voltage collapse or sustained voltage 
degradation. The initiation of the DGs on loss of offsite 
power, and subsequent initiation of the ECCS, ensure that 
the fuel peak cladding temperature remains below the limits 
of 10 CFR 50.46. 

Accident analyses credit the loading of the DG based on the 
loss of offsite power during a loss of coolant accident. 
The diesel starting and loading times have been included in 
the delay time associated with each safety system component 
requiring DG supplied power following a loss of offsite 
power. 

The LOP instrumentation satisfies Criterion 3 of the NRC 
Policy Statement. 

The OPERABILITY of the LOP instrumentation is dependent upon 
the OPERABILITY of the individual instrumentation relay 
channel Functions specified in Table 3.3.8.1-1. Each 
Function must have a required number of OPtRABLE channels 
per 4 kV emergency bus, with their setpoi nts within the 
specified Allowable Values except the bus undervoltage·relay 
which does not have an Allowable Value. A degraded voltage 
channel is inoperable if its actual trip setpoint is not 
within its required Allowable Value. Setpoints are 
calibrated consistent with the Improved Instrument Setpoint 
Control Program (IISCP) methodology assumptions. 
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The loss of voltage channel is inoperable if it will not 
start the diesel on a loss of power to a 4 kV emergency bus. 

The Allowable Values are specified for each applicable 
Function in the Table 3.3.8.1-1. The nominal setpoints are 
selected to ensure that the setpoints do not exceed the 
Allowable Value between CHANNEL CALIBRATIONS. Operation 
with a trip setpoint within the Allowable Value, is 
acceptable. Trip setpoints are those predetermined values 
of output at which an action should take place. The 
setpoints are compared to the actual process parameter 
(e.g., voltage), and when the measured output value of the 
process parameter exceeds the setpoint, the protective relay 
output changes state. The Allowable Values were set equal 
to the limiting values determined by the voltage regulation 
calculation. The setpoints were corrected using IISCP 
methodology to account for relay drift, relay accuracy, 
potential transformer accuracy, measuring and test equipment 
accuracy margin, and includes a calibration leave alone 
zone. IISCP methodology utilizes the square root of the sum 
of the squares to combine random non-directional accuracy 
values. IISCP then includes relay drift, calibration leave 
alone zones, and margins. The setpoint assumes a nominal 
35/1 potential transformer ratio. 0 The specific Applicable Safety Analyses, LCO, and 

---------------Ap_plicBbility___dis_c_ussions for Unit 3 LOP instrumentation are 

0 
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listed below on a Function by Function basis. 

In addition, si~ce some equipment required by Unit 3 is 
powered from Unit 2 sources, the Unit 2 LOP instrumentation 
supporting the required sources must also be OPERABLE. The 
OPERABILITY requirements for the Unit 2 LOP instrumentation 
is the same as described in this section, except Function 4 
(4 kV Emergency Bus Undervoltage, Degraded Voltage LOCA) is 
not required to be OPERABLE, since this Function is related 
to a LOCA on Unit 2 only. The Unit 2 instrumentation is 
listed in Unit 2 Table 3.3.8.1-1. 

1, 4 kV Emergency Bus UndervoJtage Closs of Voltage) 

When both offsite sources are lost, a loss of voltage 
condition on a 4 kV emergency bus indicates that the 
respective emergency bus is unable to supply sufficient 
power for proper operation of the applicable equipment. 
Therefore, the power supply to the bus is transferred from 
offsite power to DG power. This ensures that adequate power 
will be available to the required equipment. 
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1. 4 kV Emergency Bus UndervoJtage c~oss of Voltage) 
Ccont1nued) 

The single channel of 4 kV Emergency Bus_Undervoltage (Loss 
of Voltage) Function per associated emergency bus is only 
required to be OPERABLE when the associated DG and offsite 
circuit are required to be OPERABLE. This ensures no single 
in~trument failure can preclude the start of three of four 
DGs. (One channel inputs to each of the four DGs.) Refer 
to LCD 3.8.1, "AC Sources-Operating," and 3.8.2, "AC 
Sources-Shutdown," for Applicability Bases for the DGs. 

2 .. 3., 4 .• 5. 4kV Emergency Bus Undervoltage (Degraded 
Voltage) 

A degraded voltage condition ~n a 4 kV emergency bus 
indicates that. while offsite power may not be completely 
lost to the respective emergency bus, available power may be 
insufficient for starting large ECCS motors without risking 
damage to the motors that could disable the ECCS function. 

Therefore, power to the bus i? transferred from offsite 
power to onsite DG power when there is insufficient offsite 
power to the bus. This transfer will occur only if the 
voltage of the preferred and alternate power sources drop 

• 

• below the. Degraded Voltage Function All owableVal---:-u:-::e=s ______ _ 
(degraded voltage with a time delay) and the source breakers 
trip which causes the bus undervoltage relay to initiate the 
DG. This ensures that adequate power will be available to 
the required equipment. 

Four Functions are provided to monitor degraded voltage at 
four different levels. These Functions are the Degraded 
Voltage Non-LOCA, Degraded Voltage L0CA, Degraded Voltage 
High Setting, and Degraded Voltage Low Setting. These 
relays monitor the following voltage levels with the 
following time delays: the Function 2 relay, 2286 - 2706 
volts in approximately 2 seconds when source voltage is 
reduced abruptly to zero volts (inverse time delay); the 
Function 3 relay, 3409 - 3829 volts in approximately 30 
seconds when source voltage is reduced abruptly to 2940 
volts (inverse time delay); the Function 4 re1ay, 3766 -
3836 volts in approximately 10 seconds; and the Function 5 
relay, 4116 - 4186 volts in approximately 60 seconds. The 
function 2 and 3 relays are inverse time delay relays. 
These relays operate along a repeatable characteristic 
curve. With relay operation being inverse with time, for 
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2., 3 .• 4., 5. 4 kV Emergency Bus Underyo]tage (Degraded 
Voltage} (continued) 

an abrupt reduction in voltage the relay operating time wi11 
be short; conversely, for a slight reduction in voltage, the 
operating time delay will be long. 

The Degraded Voltage LOCA Function preserves the assumptions 
of the LOCA analysis and the combined Functions of the other 
relays preserves the assumptions of the accident sequence 
analysis in the UFSAR. The Degraded Voltage Non-LOCA 
Function provides assurance that equipment powered from the 
4kV emergency buses is not damaged by degra~ed voltage that 
might occur under other than LOCA conditions. This degraded 
grid non-LOCA relay has an associated 60 second timer. This 
timer allows for offsite source transfonner load tap changer 
operation. Degraded voltage conditions can be mitigated by 
tap changer operations and other manual actions. The 60 
second timer provides the time for these actions to take 
place. -

The degraded grid voltage Allowable Values are low enough to 
prevent inadvertent power supply transfer, but high enough 
to ensure that sufficient power is available to the required 
equipment. The 1ime Delay Allowable Values are long enough 

• 

• to proViclettnre-for-ttre--off s tt-e-power-s upply-to-ree-0veie---to---
nonna l voltages, but short enough to ensure that sufficient 
power is available to the required equipment. 

Two channels (one channel per source) of 4 kV Emergency Bus 
Degraded Voltage (Functions 2, 3, 4, and 5) per associated 
bus are required to be OPERABLE when the associated DG and 
offsite circuit are required to be OPERABLE. This ensures 
no single instrument failure can preclude the start of three 
of four DGs (each logic inputs to each of the four DGs). 
Refer to LCO 3.8.1 and LCO 3.8.2 for Applicability Bases for 
the DGs. 

A Note has been provided (Note 1) to modify the ACTIONS 
related to LOP instrumentation channels. Section 1.3, 
Completion Times, specifies that once a Condition has been 
entered, subsequent divisions, subsystems, components, or 
variables expressed in the Condition, discovered to be 
inoperable or not within limits, will not result in separate 
entry into the Condition. Section 1.3 also specifies that 
Required Actions of the Condition continue to apply for each 
additional failure, with Completion Times based on initial 

(continued} 
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entry into the Condition. However, the Required Actions for 
. inoperable LOP instrumentation channels provide appropriate 
compensatory measures for separate inoperable channels. As 
such, a Note has been provided that allows separate 
Condition entry for each inoperable LOP instrumentation 
channel. 

A.J. 

Pursuant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP instrumentation 
inoperability resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition A is modified by 
a Note to indicate that when perfonnance of a Required 
Action results in the inoperability of an offsite circuit, 
Actions for LCO 3.8.1, •Ac Sources-Operating," must be 
inunediately entered. A Unit 3 _offsite circuit is considered 
to be inoperable if it is not supplying or not capable of 
supplying (due to loss of autotransfer capability) at least 
three Unit 3 4 kV emergency buses when the other offsite 
circuit is providing power or capable of supplying power to 
all four Unit 3 4 kV emergency buses. A Unit 3 offsite 

• 

circuit is also considered to be inoperable if the Unit 3 • 
4 kV emergency buses being powered or capable of being 
powered from the two offsite circuits are all the same when 
at least one of the two circuits does not provide power~
is not capable of supplying power to all four Unit 3 4 kV 
emergency buses. Inoperability of a Unit 2 offsite circuit 
is the same as described for a Unit 3 offs ite circuit,. 
except that the circuit path is to the Unit 2 4 kV emergency -
buses required to be OPERABLE by LCO 3.8.7, "Distribution 
Systems - Operating." The Note a 11 ows Condition A to 
provide requirements for the loss of a LOP instrumentation 
channel without regard to whether an offsite circuit is 
rendered inoperable. LCO 3.8.1 provides appropriate 

·restriction for an inoperable offsite circuit . 

. Required Action A.I is applicable when one 4 kV emergency 
bus has one or two required Function 3 (Degraded Voltage 
High Setting) channels inoperable or when one 4 kV emergency 
bus has one or two required Function 5 (Degraded Voltage 
Non-LOCA) channels inoperable. In this Condition, the 
affected Function may not be capable of perfonning its 
intended function automatically for these buses. However, 
the operators would still receive indication in the control 
room of a degraded voltage condition on the unaffected buses 
and a manual transfer of the affected bus power supply to 

(continued) 
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the alternate source could be made without damaging plant 
equipment. Therefore, Required Action A.I allows 14 days to 
restore the inoperable channel(s) to OPERABLE status or 
place the inoperable channel(s) in trip. Placing the 
inop~rable channel in trip would conservatively compensate 
for the inoperability, restore design trip capability to the 
LOP instrumentation, and allow operation to continue. 
Alternatively, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the channel in trip 
would result in DG initiation), Condition D must be entered 
and its Required Action taken. 

The 14 day Completion Time is intended to allow time to 
restore the channel(s) to OPERABLE status. The Completion 
Time takes into consideration the diversity of the Degraded 
Voltage Functions, the capabilities of the remaining 
OPERABLE LOP Instrumentation Functions on the affected 4 kV 
emergency bus and on the other 4 kV emergency buses (only 
one 4 kV emergency bus is affected by the inoperable 
channels), the fact that the Degraded Voltage High Setting 

0 and Degraded Voltage Non-LOCA Functions provide only a 
• marginal increase in the protection provided by the voltage • 

------------~mo:::.=..:.:..,;nitoring scheme, the low probability of the grid operating 

0 
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1n t-irn--vo1~age-band-protect~d-by-t-hese.-F-unGt--i-onS-,----ancLth~---
ability of the operators to perform the Functions manually. 

IL.1 

Pursuant to LCO 3.0.6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP instrumentation 
inoperability resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition Bis modified by 
a Note to indicate that when performance of a Required 
Action results in the inoperability'of an offsite circuit, 
Actions for LCO 3.8.1, "AC Sou-rces-Operating, 11 must be 
iD111ediately entered. - A Unit 3 offsite circuit is considered 
to be inoperable if it is not supplying or not capable of 
supplying (due to los.s of autotransfer capability) at least 
three Unit 3 4 kV emergency buses when the other offsite 
circuit is providing power or capable of supplying power to 
all four Unit 3 4 kV emergency buses. A Unit 3 offsite 
circuit is also considered to be inoperable if the Unit 3 
4 kV emergency buses being powered or capable of being 
powered from the two offsite circuits are all the same when 
at least one of the two circuits does not provide power or 

{continued) 
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is not capable of supplying power to all four Unit 3 4 kV 
emergency buses. Inoperability of a Unit 2 offsite circuit 
is the same as described for a Unit 3 offsite circuit, 
except that the circuit path is to the Unit 2 4 kV emergency 
buses required to be OPERABLE by LCO 3.8.7, "Distribution 
Systems - Operating.• This allows Condition B to provide 
requirements for the loss of a LOP instrumentation channel 
without regard to whether an offsite circuit is rendered 
inoperable. LCO 3.8.1 provides appropriate restriction for 
an inoperable offsite circuit. 

Required Action B.l is applicable when two 4 kV emergency 
buses have one required Function 3 (Degraded Voltage High 
Setting) channel inoperable, or when two 4 kV emergency 
buses have one required Function 5 (Degraded Voltage Non
lOCA) channel inoperable, or when one 4 kV emergency bus has 
one required Function 3 channel inoperable and a different 
4 kV emergency bus has one required Function 5 channel 
inoperable. In this Condition, the affected Function may 
not be capable of perfonning its intended function 

• 

• automatically for these buses. However, the operators would 
still receive indication in the control room of a degraded 
voltage condition on the unaffected buses and a manual 

-------------t.;-:r:....:a:...:n=--=s~f-=-,er,-,.=..::o~f~t-_h;__e~a:-,.f~f e:..:..c~t:..:,:.ecl bus power-supply to the-a.-lternat-e-o-----
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source could be made without damaging plant equipment. 
Therefore, Required Action B.l allows 24 hours to restore 
the inoperable channels to OPERABLE status or place the 
inoperable channels in trip. Placing the inoperable channel 
in trip would conservatively compensate for the 
inoperability, restore design trip capability to the LOP 
instrumentation, and allow operation to continue. 
Alternatively, if it is not desired to place the channel in 
trip (e.g., as in the case where placing the channel in trip 
would result in DG initiation), Condition D must be entered 
and its Required Action taken. 

The 24 hour Completion Time is intended to allow time to 
restore the channel(s) to OPERABLE status. The Completion 
Time takes into consideration the diversity of the Degraded 
Voltage Functions, the capabilities of the remaining 
OPERABLE LOP Instrumentation Functions on the affected 4 kV 
emergency buses and on the other 4 kV emergency buses (only 
two 4 kV emergency buses are affected by the inoperable 
channels), the fact that the Degraded Voltage High Setting 
and Degraded Voltage Non-LOCA Functions provide only a 

(continued} 
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marginal increase in the protection provided by the voltage 
monitoring scheme, the.low probability of the grid operating 
in the voltage band protected by these Functions, and the 
ability of the operators to perform the Functions manually. 

Ll 

Pursuant to LCO 3.0,6, the AC Sources-Operating ACTIONS 
would not have to be entered even if the LOP lnstrumentation 
inoperability resulted in an inoperable offsite circuit. 
Therefore, the Required Action of Condition C is modified by 
a Note to indicate that when performance of the Required 
Action results in the inoperability of an offsite circuit, 
Actions for LCO 3.8.1, "AC Sources-Operating," must be. 
immediately entered. A Unit 3 offsite circuit is 
considered to be inoperable if it is not supplying or not 
capable of supplying (due to loss of autotransfer 
capability) at least three Unit 3 4 kV emergency buses when 
the other offsite circuit is providing power or capable pf 

· supplying power to all four Unit 3 4 kV emergency buses. A 
U n it 3 offs it e c i r c u it i s a l s o con s i de r e d to be i n op e r a b l e 
if the Unit 3 4 kV emergency buses being powered or capable 

---------------Af--Ge4r+g-pow~r-e.cL.£r_o_m_the two offsite circuits are all the 
same when at least one of the two circuits does not provide 
power or is not capable of supplying power to all·four 

PBAPS UNIT 3 

Unit 3 4 kV emergency buses. Inoperability of a Unit 2 
offsite circuit is the same as described for a Unit 3 
offsite circuit, except that the circuit path is to the 
Unit 2 4 kV emergency buses required to be OPERABLE by 
LCO 3.8.7, "Distribution Systems - Operating." The Note 
allows Condition C to provide requirements for the loss of a 

.LOP instrumentation channel without regard to whether an 
offsite circuit is rendered inoperable. LCO 3.8.1 provides 
appropriate restriction for an inoperable offsite circuit. 

Required Action C.l is applicable when one or more 4 kV 
emergency buses have one or more required Function 1, 2, or 
4 (the Loss of Voltage, the Degraded Voltage Low Setting, 
and the Degraded Voltage LOCA Functions, respectively) 
channels inoperable, or when one 4 kV emergency bus has one 
required Function 3 (Degraded Voltage High Setting) channel 
and one required Function 5 (Degraded Voltage Non-LOCA) 
channel inoperable, or when any combination of three or more 
required Function 3 and/or Function 5 channels are 
inoperable. In this Condition, the affected Function may 
not be capable 
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of performing the intended function and the potential 
consequences associated with the inoperable channel(s) are 
greater than those resulting from Condition A or 
Condition B. Therefore, only 1 hour is allowed to restore 
the inoperable channel to OPERABLE status. If the 
inoperable channel cannot be restored to OPERABLE status 
within the allowable out of service time, the channel must 
be placed in the tripped condition per Required Action C.l. 
Placing the inoperable channel in trip would conservatively 
compensate for the inoperability, restore design trip 
capability to the LOP instrumentation, and allow operation 
to continue. Alternately, if it is not desired to place the 
channel in trip (e.g., as in the case where placing the 
channel in trip would result in a OG initiation), 
Condition D must be entered and its Required Action taken. 

The Completion Time is based on the potential consequences 
associated with the inoperable channel(s) and is intended to 
allow the operator time to evaluate and repair any 
discovered inoperabilities. The 1 hour Completion Time is 
acceptable because it minimizes risk whi1e allowing time for 
restoration or tripping of channels. 

D. l 

If any Required Action and associated Completion Time ar€ 
not met, the associated Function is not capable of 
performing the intended function. Therefore, the associated 
DG(s) is declared inoperable invnediately. This requires 
entry into applicable Conditions and Required Actions of 
LCO 3.8.l and LCO 3.8.2, which provide appropriate actions 
for the inoperable DG(s)~ 

As noted at the beginning of the SRs, the SRs for each 
Unit 3 LOP instrumentation Function are located in the SRs 
column of Table 3.3.8.1-1. SR 3.3.8.1.5 is applicable only 
to·the Unit 2 LOP instrumentation. 

The Surveillance are also modified by a Note to indicate 
that when a channel is placed in an inoperable status solely 
for performance of required Surveillances, entry into 
associated Conditions and Required Actions may be delayed 
for up to 2 hours provided; (a) for Function 1, the 
associated Function maintains initiation capability for 
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t h re e D G.s ; a n d C b ) fo r Fun ct i on s 2 , 3 , 4 , 5 , t he a s s o c i a t e d 
Function maintains undervoltage transfer capability for 
three 4 kV emergency buses. The loss of function for one DG 
or undervoltage transfer capability for the 4 kV emergency 
bus for this short period is appropriate since only three of 
four DGs are required to start within the required times and 
because there is no appreciable impact on risk. Also, upon 
completion of the Surveillance, or expiration of the 2 hour 
allowance, the channel must be returned to OPERABLE sta~us 
or the applicable Condition entered and Required Actions 
taken. 

SR 3,3,8,1,1 and SR 3,3,8,1,3 

A CHANNEL FUNCTIONAL TEST is performed on each required 
channel to ensure that the entire channel will perform the 
intended function. Any setpoint adjustment shall be 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3. 3. B. 1. z----------------

A CHANNEL CALIBRATION is a complete check of the relay 
circuitry and associated time delay relays. This test 
verifies the channel responds to the measured parameter 
within the necessary range and accuracy. CHANNEL 
CALIBRATION leaves the channel adjusted to account for 
instrument drifts between successive calibrations, 
consistent with the assumptions of the current plant 
specific setpoint methodology. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 
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SR 3.3.8.1.4 
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The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the 
OPERABILITY of the required actuation logic for a specific 
channel. The system functional testing performed in 
LCO 3.8.1 and LCO 3.8.2 overlaps this Surveillance to 
provide complete testing of the assumed safety functions. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.8.1.5 

With the exception of this Surveillance, all other 
Surveillances of this Specification (SR 3.3.8.1.1 through 
SR 3.3.8.1.4) are applied only to the Unit 3 LOP 
instrumentation. This Surveillance is provided to direct 
that the appropriate Surveillance for the required Unit 2 
LOP instrumentation are governed by the Unit 2 Technical 
Specifications. Performance of the applicable Unit 2 
Survei 77 ances wi 17 satisfy Unit 2 requirements, as well as 
satisfying this Unit 3 Surveillance Requirement. 

The Frequency required by the applicable Unit 2 SR also 
overns performance of that SR for Unit 3. 

1. UFSAR, Chapter 14. 
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B 3.3 INSTRUMENTATION 

B 3.3.8.2 Reactor Protection System (RPS) Electric Power Monitoring 

BASES 

BACKGROUND RPS Electric Power Monitoring System is provided to isolate 
the RPS bus from the motor generator (MG) set or an 
alternate power supply in the event of overvoltage, 
u·ndervoltage, or underfrequency. This system protects the 
loads connected to the RPS bus against unacceptable voltage 
and frequen~y conditions (Ref. 1) and forms an important 
part of the 'primary success path of the essential safety 
circuits. Some of the essential equipment powered from the 
RPS buses includes the RPS logic and scram solenoids. 

RPS electric power monitoring assembly will detect any 
abnormal high or low voltage or Tow frequency condition in 
the outputs of the two MG sets or the ~lternate power supply 
and will de-energize its respective RPS bus, thereby causing 
all safety functions normally powered by this bus to 
de-energize. 

System (e.g., both in series electric power monitoring 

• 

In the event of failure of an RPS Electric Power Monitoring • 

----------,------------::i-<:-sembl--i-e-s+,-the-----RP-U-OadS-1T1ay.....exp~i.ence_s_i.gni£ic.an~-----
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ef f ects from the unregulated power supply. Deviation from 
the nominal conditions can potentially cause damage to the 
scram solenoids and other Class lE devices. 

In the event of a low voltage condition, the scram solenoids 
can chatter and potentially lose their pneumatic control 
capability, resulting in a loss of primary scram action. 

In the event of an overvoltage condition, the RPS logic 
relays and scram solenoids may experience a voltage higher 
than their design voltage. If th~ overvoltage condition 
persists for an extended time period, it may cause equipment 
degradation and the loss of plant safety function. 

Two redundant Class lE circuit breakers are connected in 
series between each RPS bus and its MG set, and between each 
RPS buJ and its alternate power supply if in service. Each 
of these circuit breakers has an associated independent set 

(continued) 
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of Class IE overvoltage, undervoltage, underfrequency 
relays, time delay relays (MG sets only), and sensing logic. 
Together, a circuit breaker, its associated relays, and 
sensing logic constitute an electric power monitoring 
assembly. If the output of the MG set or alternate power 
supply exceeds predetermined limits of overvoltage, 
undervoltage, or underfrequency, a trip coil driven by this 
logic circuitry opens the circuit breaker, which removes the 
associated power supply from service. 

The RPS, electric power monitoring is necessary to meet the 
assumptions of the safety analyses by ensuring that the 
equipment powered from the RPS buses can perform its 
intended function. RPS electric power monitoring provid~s 
protection to the RPS components. that receive power from the 
RPS buses, by acting to disconnect the RPS from the power 
supply under specified conditions that could damage the RPS 
equipment. 

RPS electric power monitoring satisfies Criterion 3 of the 

• 

@ NRC Policy Statement. • 

--~--1:£0t--------1The-OP-E--RABILITY-0Leach----Re5-e-l~c.tric_pD~~r_moru~t'-'<-o-'-r1 ...... ·n~g,_ ____ ~ 

PBAPS .UN IT 3 

assembly is dependent on the OPERABILITY of the overvoltage., 
.undervo ltage, and underfrequency logic, as well as the 
OPERABILITY of the associated circuit breaker. Two electric 
power monitoring assemblies are required to be OPERABLE for 
each inservice power supply. This provides redundant 
protection against any abnormal voltage or frequency 
conditions to ensure that no single RPS electric power 
monitoring assembly failure can preclude the function of RPS 
components. Each inservice electric power monitoring 
assembly's trip logic setpoints are required to be within 
the specified Allowable Value. The actual setpoint is 

·calibrated consistent with applicable setpoint methodology 
assumptions. 

Allowable Values are specified for each RPS electric power 
monitoring assembly trip logic (refer to SR 3.3.8.2.2). 
Trip setpoints are specified in design documents. The trip 
se~points are selected based on engineering judgement and 
operational experience to ensure that the setpoints do not 
exceed the Allowable Value between CHANNEL CALIBRATIONS. 
Operation with a trip setting less conservative than the 
trip-setpoint; but within its Allowable Value, is 

(continued) • 
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acceptable. A channel is inoperable if its actual trip 
setting is not within its required Allowable Value. Trip 
setpoints are those predetermined values of output at which 
an action should take place. The setpoints are compared to 
the actual process parameter (e.g., overvoltage), and when 
the measured output value of the process parameter exceeds 
the setpoint, the associated device changes state. 

The overvoltage Allowable Values for the RPS electrical 
power monitoring assembly trip logic are derived from vendor 
specified voltage requirements. 

The underfrequency Allowable Values for the RPS electrical 
power monitoring assembly trip logic are based on tests 
performed at Peach Bottom which concluded that the lowest 
frequency which would be reached was 54.4 Hz in 7.5 to 11.0 
seconds depending load. Bench tests were also performed on 
RPS components (HFA relays, scram contactors, and scram 
solenoid valves) under conditions more severe than those 
expected in the plant (53 Hz during 11.0 and 15.0 second 
intervals). Examination of these components concluded that 
the components functioned correctly under these conditions. 

The undervoltage Allowable Values for the RPS electrical 
----------------nower-rnonilor...ing-..as s.emhly__tr:i_p__J_og i c were con finned to be 

acceptable through testing. Testing has shown the scram 
pilot solenoid valves can be subjected to voltages below 95 
volts with no degradation in their ability to perform their 
safety function. It was concluded the RPS logic relays and 
scram contactors will not be adversely affected by voltage 
below 95 volts since these components will dropout under 
these voltage conditions thereby satisfying their safety 
function. 

APPLICABILITY The operation of the RPS electric power monitoring 
assemblies is essential to disconnect the RPS components 
from t~e MG set or alternate power supply during abnormal 
voltage or frequency conditions. Since the degradation of a 
nonclass lE source supplying power to the RPS bus can occur 
as a result of any random single failure, the OPERABILITY of 
the RPS electric power monitoring assemblies is required 
when the RPS components are required to be OPERABLE. This 
results in the RPS Electric Power Monitoring System 
OPERABILITY being required in MODES 1 and 2; and in MODES 3, 
4, and 5 with any control rod withdrawn from a core cell 
containing one or more fuel assemblies. 

• 

• 
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RPS Electric Power Monitoring 
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If one RPS electric power monitoring assembly for an 
inservice power supply {MG set or alternate) is inoperable, 
or one RPS electric power monitoring assembly on each 
inservice power supply is inoperable, the OPERABLE assembly 
will still provide protection to the RPS components under 
degraded voltage or frequency conditions. However, the 
reliability and redundancy of the RPS Electric Power 
Monitoring System is reduced, and only a limited time 
(72 hours) is allowed to restore the inoperable assembly to 
OPERABLE status. If the inoperable assembly cannot be 
restored to OPERABLE status, the associated power supply(s) 
must be removed from service (Required Action A.l). This 
places the RPS bus in a safe condition. An alternate power 
supply with OPERABLE powering monitoring assemblies may then 
be used to power the RPS bus. 

The 72 hour Completion Time takes into account the remaining 
OPERABLE electric power monitoring assembly and the low 
probability of an event requiring RPS electric power 
monitoring protection occurring during this period. It 
allows time for plant operations personnel to take 
corrective actions or to place the plant in the required 

_____________ ___JcklollD!!iduiJ,..t~io-l.!n!--1i.!!_n an orderly manner and without challenging plant 

0 
PBAPS UNIT 3 

systems. 

Alternately, if it is not desired to remove the power supply 
from service {e.g., as in the case where removing the power 
supply(s) from service would result in a scram or 
isolation), Condition C or D, as applicable, must be entered 
and its Required Actions taken. 

Ll 

If both power monitoring assemblies for an inservice power 
supply {MG set or alternate) are inoperable or both power 
monitoring assemblies in each inservice power supply are 
inoperable, the system protective function is lost. In this 
condition, 1 hour is allowed to restore one assembly to 
OPERABLE status for each inservice power supply. If one 
inoperable assembly for each inservice power supply cannot 
be restored to OPERABLE status, the associated power 
supply(s) must be removed from service within 1 hour 
(Required Action B.l). An alternate ~ower supply with 
OPERABLE assemblies may then be used to power one RPS bus. 

{continued) 
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RPS tlectric Power Monitoring 
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The 1 hour Completion Time is sufficient for the plant 
operations personnel to take corrective actions and is 
acceptable because it minimizes risk while allowing time for 
restoration or removal from service of the electric power 
monitoring assemblies. 

Alternately, if it is not desired to remove the power 
supply(S) from service (e.g., as in the case where removing 
the power supply(s) from service would result in a scram or 
isolation), Condition C or D, as applicable, must be entered 
and its Required Actions taken. 

Ll 

If any R~quired Action and associated Completion Time of 
Condition A· or Bare not met in NODE 1 or 2, the plant must 
be brought to a MODE in which overall plant risk is 
minimized. The plant shutdown is accomplished by placing 
the plant in MODE 3 within 12 hours. Remaining in the 
Applicability of the LCO is acceptable because the plant 
risk in MODE 3 is similar to or lower than the risk in MODE 

• 

• ---------------4-t-R-e-F-;----}j-a-A 0--8--e~-.m ~.e~__p_!.~e ~r i~D~r~ID~~-,--~ 
the necessary repairs to restore the system to OPERABLE 
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status will be short. However, voluntary entry into MODE 4 
may be made as it is also an acceptable low-risk state. The 
allowed Completion Time is reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without 
challenging plant systems . 

.D......l 

If any Required Action and associated Completion Time of 
Condition A or.Bare not met tn MODE 3, 4, or 5 with any 
control rod withdrawn from a core cell containing one or 
more fuel assemblies, the operator must immediately initiate 
action to fully insert all insertable control rods in core 
cells containing one or more fuel assemblies. Required 
Action D.l results in the least reactive condition for the 
reactor core and ensures that the safety function of the RPS 
(e.g., scram of control rods) is not required. 

(continued) 
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REQUIREMENTS 
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SR 3.3.8.2.1 

RPS Electric Power Monitoring 
B 3.3.8.2 

A CHANNEL FUNCTIONAL T6ST is performed on each overvoltage, 
undervoltage, and underfrequency channel to ensure that tl:le 
entire channel will perform the intended function. Any 
setpoint adjustment shall be consistent with design 
documents. 

As noted in the Surveillance, the CHANNEL FUNCTIONAL TEST is 
only required to be performed while the plant is in a 
co n d it i on i n w h i c h t h e 1 o s s o f t h,e RP S bu s w i 1 1 n o t 
jeopardize steady state power operation (the design of the 
system is such that the power source must be removed from 
service to conduct the Surveillance). As such, this 
Surveillance is required to be performed when the unit ts in 
MODE 4 for~ 24 hours and the test has not been performed 
.within the Frequency specified in the Survei 11 ance Frequency 
Control Program. This Survei 11 ance must be performed prior 
to entering MODE 2 or 3 from MODE 4 if a performance is 
required. The 24 hours is intended to indicate an outage of 
sufficient duration to al 1 ow for schedul'i ng and proper 
performance of the Surveillance. 

The Note in the Surveillance is based on guidance provided in 
Generic Letter 91-09 (Ref. 2). 

The Surveillance Frequency is controlled under the 
Survei 11 ance Frequency Control. Program. 

SR 3.3.8.2.2 and SR 3,3.8.2.3 

CHANNEL CALIBRATION is a complete check of the relay 
circuitry and applicable time delay relays. This test 
verifies that the channel responds to the measured parameter 
within the necessary range and accuracy. CHANNEL 
CALIBRATION leaves the channel adjusted between successive 
calibrations consistent with the plant design documents. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control Program. 

SR 3.3.8.2,4 

Performance of a system functional test demonstrates that, 
with a required system actuation (simulated or actual) 
signal, the logic of the system will automatically trip open 
the associated power monitoring assembly. Only one signal 
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RPS Electric Power Monitoring 
B 3.3.8.2 

SR 3,3,8,2,4 (continued) 

per power monitoring assembly is required to be tested. 
This Surveillance overlaps with the CHANNEL CALIBRATION to 
provide complete testing of the safety function. The system 
functional test of the Class lE circuit breakers is included 
as part of this test to provide complete testing of the 
safety ·function. If the breakers are incapable of 
operating, the associated electric power monitoring assembly 
would be inoperable. 

The Surveillance Frequency is controlled under the 
Surveillance Frequency Control_Program. 

1. UFSAR, Section 7.2.3.2. 

2. NRC Generic Letter 91-09, "Modification of 
Surveillance Interval for the Electrical Protective 
Assemblies in Power Supplies for the Reactor 
Protection System." 

3. NEDC-32988-A, Revision 2, Technical Justification to 
Support Risk-Informed Modification to Selected Required 
End States for BWR Plants, December 2002. 
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