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BOSTON EDISON CJMPANY
DOCKET NO. 50-293
PILGRIM NUCLEAR POWER STATION

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 42
License No. DPR-35

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The submittals by Boston Edison Company (the licensee) dated
May 1, 1975; September 1, November 12, November 15, 1976; July 20,
August 8, August 24, 1977; February 1, March 22, 1978; September
27, December 12, December 31, 1979; February 5, March 28, April 3,
April 7, April 17, April 24, and April 29, 1980, comply with the
standards and requirements of the Atomic Energy Act of 1954, as
amended (the Act) and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical Speci-
f _ations as indicated in the attachment to this license ammendment,
and paragraph 3.8 of Facility Operating License No. DPR-35 is hereby
amended to read as follows:
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(2) Technical Specifications

The Technical Specifications contained in Appendices A and

B, as revised through Amendment No. 42 , are hereby incorpor-
ated in the license. The licensee shall operate the facility
in accordance with the Technical Specifications.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

%homassz; Ippolito, Branch Chief

Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the
Technical Specifications

Date of Issuance:



ATTACHMENT TO LICENSE AMENDMENT NO. &2
FACILITY OPFRATING LICENSE NO. DPR-35

DOCKET NO. 50-293

Revise Appendix A As Follows:
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2,1 LIMITING SAFETY SYSTRM SEIRRRG

1.1 SAFETY LIML 5.1 LIMITING SAFETY SYSTEM SETTING

e TR L P S

1.1 FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY
Applicability: 1icability:

Applies to the {nterrelated
variables associated with fuel
thermal behavior.

ot joctin:

To establish limits below which
the integrity of the fuel
cladding is preserved.

Specification:

Ao Reactor ?tu.u:o)BOO psia and

Core Flow >10% of Rated

The existence of a minimum
critical ratio (MCPR) less
than 1.07 shall constitute vio-
1ation of the fuel cladding
{ntegrity safesty limit. A MCPR
of 1.07 is heruinafter referred
to as the Safety Limit MCFR.

Core Thermal Power Limit Reactor

rr.uuusaoo sia and/or Core
Flow s 102

When the reactor pressure 1s $800
psia or core flow is less than or
equal to 102 of rated, the steady
state core thermal power shall not
exceed 251 of design thermal power.

Power Transient

The safety 1imit shall be assumed
to be exceeded when scram {s known
to Lave been accomplished by a
means other than the expected
gcram signal unless analyses
demonstrate that the fuel
cladding integrity safety

limits defined in Specifi-
cations 1.1A snd 1.18 were not
exceeded during the actual
transient.
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A.

Applies to trip settings of the
{nstruments and devices which are
provided to prevent the reactor
system rafety limits from being
exceeded.

obj ective:

To define the level of the process
variables at which sutomatic pro-
tective action is initiated to
prevent the fuel cladding integrity
safety limits from being exceeded.

Spectficaticn:

Neutron Flux Scram

_—_’——'—

The limiting safety system trip
settings shall be as specified
below:

1. Nuetrom Flux Trip Settings

a. APRM Flux Scram Trip
Setting Skun Mode)

When the Mode Switch is
in the RON position, the
APRM flux scram trip
setting shall be:

$< .65W + s5¢7 2 loop
Where:

§ = Setting in perceant
of rated thermal
powar (1998 MWt)

W = Percent of drive
£low to produce
a rated core flow
of 69 M 1b/hr.




1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

D. Whensver the rsactor is in the In the event of operation with &
cold shutdown conditiom with saximm fraction of limiting power
irradiated fuel in the reactor density (MFLPD) greater than the
vessel, the water lavel shall not fraction of rated power (F'P),
boloutmnu.abm:hom thontun;-hnllb-nduiodu
of the normal active fuel sone. follows:
]
ss(o.ssw+ssz)[m 2 loop
Where,

FRP = fractiom of rated thermal
power (1998 Mit)

MFLPD = maximum fractiom of limiting
power density where the
limiting power demsity is -
13.4 KW/ft for 8x8 and
P8x8R fuel.

The ratio of FRP to MFLPD shall be
set equal to 1.0 unless the actual
operating value is less than the
design value of 1.0, in which case
the actual operating value will be
used.

For no combination of loop recircula-
tion flow rate and core thermal power
shall the APRM flux scram trip setting
be allowed to exceed 1202 of rated
thermal power.

b. APRM Flux Scram Trip Setting

gufu-l or Start and Hot Standby
Mode)

when the reactor mode gwitch is

in the REFUEL or STARTUP positionm,
the APRM scram shall be set at less
than or equal to 15X of rated power.

c. IRM

The IRM flux scram setting shall be
€120/125 of scale.

B. APRM Rod Block Trip Setting

The APRM rod block trip setting shall
be:

Sps < 0.65W + 423 2 loop

Amendment No.42 , 7
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1.1 SAFETY LIMIT 2,1 LIMITING SAFETY SYSTEM SETTING
Wheare,

Sg8 = Rod block setting in perceat of
rated thermal power (1998 Mwt)

W = Percent of drive flow required
to produce a rated core flow of
69 1b/hr.

In the event of operating with a
maximum fractiou limiting power
density (MFLPD) greater than the
fraction of rated power (FRP), the
setting shall be modified as follows:

SpB < (0.65 W + Azx)&u.—'ga 2_1.00;2

Where,

FRP = fraction of rated thermal power
MFLPD= maximum fraction of limiting
pover density where the limiting
power density is 13.4 KW/ft for
8x8 and PAx8R fuel.

The ratio of FRP to MFLPD shall be
set equal to 1.0 unless the actual
operating value is less than the
design value of 1.0, in which case
the actual operating value will be
used.

C. Reactor low water level scram
setting shall be2 9 in. on level
instruments.

D. Turbine stop valve closure scram
setting shall be £ 10 percent
velve closure.

E. Turbine control valve fast closure
setting shall be 2 150 psig con-
trol oil pressure at acceleration
relay.

F. Condenser low vacuum scram setting
shall be 2 23 in. Hg. vacuum.

G. Main steam isolation scram setting
shall be £ 10 percent valve clo-
sure.

Amendment No. 42 8




1.1 SAFETY LDMIT 2.1 LIMITING SAFETY SYSTEM SETTING

H. Main steam isclation omn main
steem line iow pressurs at inlet
to turbine valves. Pressurs
satting shall be > 880 peig.

1. Reactor low-low water level
i{nitiation of CSCS systems set-
tu;ohnllbouarabovc-“m.
indicated level.

Amendment No. 42 8a
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The required input to the statistical model are the uncertainties
listed on Table 5-1, Reference 3, the nominal values of the core
parameters listed in Tabla 5-2, Reference 3, and the relative
assembly power distribution shown in Figures 5-1 and 5~1A of
Raference 3. Tables 5-2A and 5-2B, Refereace 3, show the ,
R-factec rributions that are input to the statistical model
which is used to establish the safety limit MCPR. The R-factor
diarrihytions shown are taken near the beginning of the fuel cycle.

The basis for the uncertainties in the core parameters are given

in NEDO 20340( ard the basis for the uncertainty in the GEXL
correlation is given in NEDO-10958(1), The power distribution

i based on a typical 764 assembly core in which the rod pattern
was arbitrarily chosen to produce a skewed power distribution having
the greatest number of assemblies at the highest power levels. The
wvorst distribution in Pilgrim Nuclear Power Station Unit 1 during
any fuel cycle would not be as severe as the distribution used in
the analysis.

Core Thermal Power Limit (Reactor Pressure <800 psig or Core Flow
<10 of Rated) .

The use of the GEXL correlation is not valid for the critical
power calculations at pressures below 800 psig or core flows
less than 102 of rated. Therefore, the fuel cladding integrity
safety limit is established by other means. This is done by
establishing a limiting condition of core thermal power operation
with the following basis.

Since the pressure drop in the bypass region is essentially all
elevation hes ] which is 4.56 psi the core pressure drop at low
power and all flows will always be greater thamn 4,56 pei.
Analyses show that with a flow of 28x10° lbs/hr bundle flow,
bundle pressure drop is nearly independent of bundle power and
has a value of 3.5 psi. Thus, the bundle flow with a 4.56 psi
driving head will be greater than 28x10° lbs/hr irrespective

of total core flow and independent of bundle power for the range
of bundle powers of concern. Full scale ATLAS test data taken
at pressures from 14.7 psia to 800 psia indicate that the fuel
sssembly critical power at this flow is approximately 3.35 Mwt.
With the design peaking factors the 3,35 MWt bundle power cor-
responds to a core thermal power of more than 50%. Therefore a
core thermal power limit of 25X for reactor pressures below 800
psia, or core flow less than 10% is conservative.

Amendment No. &
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c.

Powar Transien:

Plant safety analyses have shown that the scrams caused by &x-
ceeding any safety setting will assure that the Safety Limit of
Specification 1.1A or 1.1B will oot be exceeded. Scram times
are checked periodically to assure the insertion times are '
adequate. The thermal power transient resulting vhen a scram
is accomplished other than by the expected scram signal (e.g.,
scram from neutron flux following closures of the main turbine
stop valves) does not necassarily cause fuel damage. However,
for this specification a Safety Limit violation will be assumed
vwhen a scram is c°ly accomplished by means of a backup feature
of the plant design. The concept of not approaching a Safety
Limit provided scram signals are operable is supported by the
extensive plant safety snalysis.

The computer provided with Pilgrim Unit 1 has a sequence
annunciation program which will indicate the sequence in which
events such as scram, APRM trip initiation, pressure scram
{nitiation, etc. occur. This program also indicates when the
scram setpoint is cleared. This will provide informatiom om
how long a scram condition exists and thus provide some measure
of the snergy added during a transient.

Reac. ' Water Level (Shutdown Condition)

During periods when the reactor is shutdown, consideration must
also be given to water level requirements due to tha effect

of decay heat. 1f reactor water level should drop below the

top of the active fuel during this time, the ability to cool

the cores is reduced. This reductiom in core cooling capability
could lead to elevated cladding temperatures and clad perforation.
The core can be cooled sufficiently should the water level be
reduced to two-thirds the core height. Establishment of the safety
limit at 12 inches above the top of the fuel provides adequate
margin., This level will be continuously monitored.

References

l'

General Electric Thermal Analysis Basis (GETAB): Data,
Correlation and Design Applicationm, General Electric Co.
BWR Systems Department, November 1973 (NEDO-10938).

Process Computar Performance Bvaluation Accuracy, General
Electric Company BWR Systems Department, June, 1974
(NEDO-20340) .

General Electric Boiling Water Reactor Generic Raload
Yuel Application, NEDE-24011-P.
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2.1 BASES:

The scram trip setting must be adjusted to ensure that the LHGR
transient peak is not increased for any combination of maximum
fracti:n of limiting power density (MFLPD)and reactor core
thermal power. The scram setting is adjusted in accordance
with the formula in Specification 2.1.A.1 wvhen the MFLPD is
greater than the fraction of rated power (FRP).

Analyses of the limiting transients show that no scram adjustment
is required to assure MCPR greater than the Safety Limit MCPR
whan the transient is initiated from MCPR above the operating
limic MCPR.

For operation in the startup mode while the reactor is at low
prassura, the APRM scram setting of 15 percent of rated power
provides adequate thermal margin between the setpoint and the
safety limit, 25 percent of rated. Tha margin is adequate to
sccommodate anticipated maneuvers associated with power plant
startup. Effects of increasing pressure at zero or low wvoid
coutent are minor, cold water from sourres available during
startup is not much colder than that already in the system,
temperature coefficients are small, and control rod patterns
are constrained to be uniform by operating procedures backed
up by the rod worth minimizer.

worth of individual rods is very low in a uniform rod pattern.
Thus, of all possible sources of reactivity input, uniform comtrol
rod withdrawal is the most probable case of significant power
rise. Because the flux distribution associated with uniform rod
withdras s does not involve high local peaks, and because several
rods mu.. be moved to change power by a significant percentage of
rated power, the rate of power rise is very slow. Generally "o
heat flux is in the near equilibrium with the fission rate. In
an assumed uniform rod withdrawal approach to the scram level,

the rate of power rise is no more than five percent of rated power
per minute, and the APRM system would be more than adequate to
assure a scram before power could exceed the safety limit. The
15% APRM scram remains active until the mode switch is placed in
the RUN position. This switch occurs when reactor pressure is

greater than 830 psig.

The apalysis to support operation at various power and flow re-
lationships has considered operation with either one or two re-

circulation pumps.
IR

The IRM system consists of 8 chambers, 4 in each of the
reactor protection system logic channels. The IRM is a
S-decade instrument which covers the range of power lavel

Anmendment No. 42
16
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2.1 BASES:

between that covered by the SRM and the APRM. The 5 decades are
covered by tha IRM by means of a range switch and the 5 decades
are broken down into 10 ranges, each being one~half of a decade

in size. The IRM scram satting of 120/125 of full scale is active
in each range of the IRM. For example, if the instrument were on
range 1, the scram setting would be a 120/125 of full scale for that
range; likewise, if the instrument were on range 5, the scram would
be 120/125 of full scale on that range. Thus, as the IRM is ranged
up to accommodate the increass in powe: level, the scram setting is
also ranged up. The most significant sources of reactivity change
during the power increase are due to control rod withdrawal. For
in~sequence control rod withdrawal, the rate of change of power is
slow enough dus to the physical limitation of withdrawing control
rods that heat flux is in equilibrium with the neutron flux, and an
IEM scram would result in a reactor shutdown well before "y safety
limit is exceeded.

In order to ensure that the IRM provided adequate protection against
the single rod withdrawal error, a range of rod withdrawal accidents
vas analyzed. This analysis included starting the accident at various
power levels. The most severe case involves an initial conditiom in
vhich the reactor is just subcritical and the IRM system is not yet
on scale. This condition exists at quarter rod demsity. Additional
conservatism wvas taken in this analysis by assuming that the IRM
channel closest to the withdrawn rod is bypassed. The results of this
analysis show that the reactor is scrammed and peak core power limited
to one percent of rated power, thus maintaining MCPR above the Safety
Limit MCPR. Based on the above analysis, the IRM provides protection
against local control rod withdrawal errors and continuous withdrawal
of control rods in sequence and provides backup protection for the APRM.

APRM Control i»d Block

Reactor power lavel may be varied by moving control rods or by varying

the recirculation flow rate. The APRM sgystem provides a control rod

block to prevent rod withdrawal beyond a givem point at comstant
recirculation flow rate, and thus to protect against the condition of

a MCPR less the Safety Limit MCPR. This rod block set point, which is
automatically varied with recirculation loop flow rate, prevents an increase
in the reactor power level to excessive values due to control rod withdrawal.
The flow variable trip setting provides substantial margin from fuel
damage, assuming a steady-state operation at the trip setting, over

the entire recirculation flow range. The margin to the safety limit
increases as the flow decreases for the specified trip

satting versus flow relationship; therefore, the worst case

MCPR which could occur during steady-setate operation is ac 1072

of rated thermal power becauss of the AIRM rod block trip

Amendment llo. 42 17
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2.1 BASES:

setting. The actual power distribution in the core is established

by specified control rod sequences and is monitored continuously by

the in-cores LPRM system. As with the APRM scram trip setting, the

APRM rod block trip setting is adjusted downward if the maximum

fraction of limiting power density exceeds the fractiom of rated |
powar, thus preserving the APRM rod block safety margin.

C. Reac Watexr el Scram Trip Settin 1l

The sat point for low level scram is above the bottom of the separator
skirt. This level has been used in transient analyses dealing with
coolant inventory decrease. The results show that scram at this level
adequately protects the fuel and the pressure barrier, becausc MCPR '
remains well above the safety limit MCPR in 2ll cases, and system
pressure does not reach the safety valve settings. The scram setting

is spproximately 25 in. below the normal operating range and is thus
edequate to avoid spurious scrams.

D. Turbine Stop Valve Closure Scram Trip Setting

The turbine stop valve closure scram anticipates the pressure, neutron
flux and heat flux increase that could result from rapid closure of

the turbine stop valves. With a scram trip setting of § 10 percent of
valve closurs from full open, the resultant increase in surface heat

flux is limited such that MCPR remains above the safety limit MCPR |
even during the worst case transient that assumes the turbine

bypass is closed.

E. Turbine Control Valve Fast Closure Scram Trip Setting

The turbine control valve fast closure scrom anticipates the pressure,
peutron flux, and heat flux increase that < 'd result from fast closure
of the turbine control valves due to load rejection exceeding the
capability of the bypass valves. The reactor protection system ipitiates
a scram when fust clos're of the control valves is initiated by the
acceleration relay. This setting and the fact that control valve
closure time is approximately twice as long as that for the stop

valves means that resulting transients, while similar, are less severe
than for stop valve closure. MCPR remains above the safety limit MCPR.

r. Main Condenser Low Vacuum Scram Trip Setting

To protect the main condenser against overpressure, & loss of condenser
vacuum initiates automatic closure of the turbine stop valves and turbine
bypass valves. To anticipate the transient and automatic scram resulting
from the clorure of the turbine stop valves, lov condenser vacuum
{nitiates & scram. The low vacuum scram set point is selected to initiate
a scram bafcre the closure of the turbine stop valvas is initiated.

Amendment No. 42 18



3.1 LIMITING CONDITION FOR OPERATION

3.1

PROTECTION SY

gglicnbggtz:

Applies to the instrumentatior
and tssociated devices which
{nitiate a TEACLOT SCram.

Objective:

To assure the operability of the
reactor protection system.

sgociucu:.am

The setpoints, minimum ouaber of
trip systems, and minimum oumber
of instrument channels that must
be operable for each position of
the reactor mode switch shall be
as given in Table 3.1.1. The
system rz2spouse times from the
opening, of the sensor contact up
to and including the opening of
the tri’ actuator contacts shall
not exceed 50 milli-seconds.

Amendment No. 42

4.1 SURVEILLANCE REQUIREMENTS

REACTOR PROTECTION SYSTEM

—/

mummg:

Applies to the surveillance of
the instrumen‘ation and associ-
ated devices which {initiats re~
actor scram. r

Objective:
To specify the type and frequency
of surveillance to be applied to

the protection {nstrumentation.

Sgocu ication:

A. Iostrumentation systems shall
be functionally tested and
calibrated as i{ndicated in
Tables 4.1.1 and 4.1.2 e~
spectively.

8. Daily during reactor power
operation, the maximum frac-
tion of limiting power density
shall be checked and the scram
and APRM Rod Block settings
given by equations in
Specification 2.1.A.1 and 2.1.B
shall be calculated if maximum
fraction of limiting power
density exceeds the fraction
of rated power.

26
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REACTOR PROTECTION SYSTDl.(SClM) .

TRUMENTATLON RBQUIREMENT

Minm. Mumber Modes in Which Function ﬁl
Operable Inst. Must Be Operable
Chammels per Trip Trip Function Trip Level Setting fuel (7) |Startup/Hot| Run Action (1)
(1) System Standby
1 Mode Switch 1n Shutdowm X X X A
1 Maoual Scram X X X A
IRM
3 High Flux < 120/125 of full scale X X (5) A
3 Inoperative X X (5) A
APRM
2 High Flux i (14) (15) (17) (17) ¢ Aor B
2 Inoperarive X X(9) X Aor B
2 Downscale 22.5 Indicated on Scale (11) (11) X(12) Aor B
2 High Flux (15I) <152 of Design Power X X (16) Aor B
2 High Reactor Pressure < 1085 psig X(10) X X A
' 2 High Drywell Pressure <2.5 psig X(8) X(8) X A
2 Reactor Low Watrc¢ Level >9 In. Indicated Level X X X 7'}
2 High Water Jevel in Scram
Discharge " ank <39 Gallons X(2) X X A
2 Turbine Condenser Low ;
Vacuum 223 In. Hg Vacuum X(3) X(3) X Aor C
2 Main Steam Line High £7X Normal Full Power
Radiation Background X X X Aor C
4 Main Steam Line Isolation
Valve Closure <10 Valve Closure X(3) (6) X(3) (6)]| x(6) Aor C
2 Turb. Cont., Valve Fast 2150 psig Control 01l
Closure Pressure at Acceleration
Relay X(4) X(4) X(4) Aor D
4 Turbine Stop Valve Closure <102 Valve Closure X(4) X(4) X(4) AorD

MFL

*APRM high flux scram setpoint <(.65W + SS)[ FRP ] Two recirc. pump operation




NOTES FOR TABLE 3.1.1 (Cont'd)

1C.

13.

14.

13.
16.

17.

Bot required to be operable when the reactor pressurse vessel head is not
bolted to the vessel.

The APXM dowmscals trip function is omnly active when the reactor mode switch
is in run.

The AYRM downscale trip is sutomssizally bypeesed when the IRM instrumentation
Ao APRM will be considered inoperable {f thers ars less than 2 LPRM inputs

pcrln«lor:honumo:huso!o!mwruleoqlmtofum'ston
APRM.

W is percent of drive flow required to producs & rated core tlow of 69 Mlb/hr.
Trip level setting in perceat of design power (1998 MWt). :

See Sectior 2.1.A.1.
The APEM (15%) high flux scram is bypassed when in the run mode.

The APRM flow biased high flux scram is bypassed when in the refuel or
startup/hot standby modes.

Amendment No., 42
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4.1 BASES (Cont'd)

3. The Maximum Praction of Limiting Power Denaity (MFLPD)
shall be checked once per day tc determine if the
APRM scram requires adjustment. This will normally
be done by checking the LPRM readings. Only a small
sumber of control rods are moved daily and thus the
MFLPD {s not expected to change significantly and
thus a daily check of the MFLPD is adequata.

The ssnsitivity of LPRM detectors decreases with
exposure to neutron flux at a slow and approximately
constant rate. This is compensated for in the APRM
system by calibrating every three days using heat
balance data and by calibrating individual LPRM's
every 1000 effective full power hours using TIP
traverse data.

dme .
Amendment No. 42 40



LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENT

Ce. Control Rod Block Actuation

1. The limiting conditions of op-
eration for the instrumenta~-
tion that initiates comtrol
rod block are given in Table
3.2.C.

The minimum number of operable
instrument channels specified
in Table 3.2.C for the Rod
Block Monitor may be reduced
by one in one of the trip sys-
tems for maintenance and/or
testing, provided that this
condition does not last longer
than 24 hours in any thirty
day period.

(]
.

D. Radiation Monitoring Systems -
Isolation & Initiation Func-
tions

Re Steam Air Ejector Off-Gas
System

(a) Except as specified in (b) be-
low, both steam air ejector
off-gas system radiation moni-
tors shall be operab'e during
reaactor power operation. The
trip settings for the monitors
shall be set at a value not to
exceed the equivalent of the
stack release limit specified
in Specification 3.8.B.1. The

i time delay setting for closure
of the steam air ejector iso-
lation valves shall not exceed
15 minutes.

(b) From and after the date that
one of the two steam air ejec-
tor radiation monitors is
made or found to be inoperable,

Amendment No. 42

Control Rod Block Actuation

Instrumentation shall be func-
tionally tested, calibrated
and checked as indicated in
Table 4.2.C.

System logic shall be func~-
tionally tested as indicated
in Table 4.2.C.

Radiation Monitoring Systems -
Isolation & Initiation Functions

Steam Air Ejector Off-Gas

System

Instrumentation shall be func-
tionally tested, calibrated
and checked as indicated in
Table 4.2.D.

System logic shall be func-
tionally tested as indicated
in Table 4.2.D.




EXHIBIT A

LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

G. Recirculation Pump Trip/Alter G. Recirculation Pump Trip/Alternate

nate Rod Insertion Initiation fod Insertion

The recirculation pusp trip Surveillance for instrumentation
system causes a pump trip on which inftiates Recirculation

s signal of high reactor Pump Trip and Alternate Rod Inser-
pressure or low-low reactor water tion shall be as specified in
leve! when the mode select Tadble 4.2-G.

switch i3 in the RUN mode. The
alternate rod insertion system
provides for initiating control
rod insertion whenever the mode
switch 1s in the RUN, STARTUP or
SHUTDOWN mode. The limiting con-
ditions for operation for the
{nstrumentation are 1isted in
Table 3.2-G.

Amendment No. 42
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Minisum § of
Operable Instrument

Channels Per Trip System (1

2(7)

PNPS
TABLE 3.2.A

Iustrument
Reactor Low Water Level
Reactor High Pressure

Reactor Low-Low Water Level

Reactor High Water Level

High Drywell Pressure

High Radiation Main Steam
Line Tunnel

Low Pressure Main Steam Line
High Flow Main Steam Line

Main Steam Line Tunnel
Exhaust Duct High Temperature
Turbine Basement !xhaultl

Duct High Temperature

Reactor Cleanup System
High Flow

Reactor Cleanup System
High Temperature

INSTRUMENTATION THAT INITIATES PRIMARY CONTAIMMENT ISOLATION
———— T AL INATIATES TRIMARY CONTAINMENT ISOLATION

Trip Level Setting
>9" indicated level (3)
<110 psig

at or above -49 in.
indicated level (4)

< 48" indicated level (5)
X2.5 psig

<7 times normal rated
full power background

> 880 psig (8)

<1402 of rated steam flow
<170

< 150°F

<3002 of rated flow

< 150°F

Action ﬂ]
A and D
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TABLE 3.2.B (Cont'd)
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AMD CONTAINMENT COOLING SYSTEMS
——— Ty T O A ANIALNRNL LUOLING SYISTEMS

Minimum # of
Operable Instrument
Channels Per Trip System (1)

Trip Function

Trip Level Setting

Remarks

2 High Drywell Pressure <2.5 psig 1. Initiates Core Spray; LPCI;

HPCI.

2. In conjunction with Low-
Low Reactor Water Level,
120 second time delay and
LPCI or Core Spray pump
running, inictiates Auto
Blowdown (ADS).

3. Initiates starting of
Diesel Generators.

1 Reactor Low Pressure 400 paig + 25 Peraissive for Opening Core Spray
and LPCI Admission valves.

1 Reactor Low Pressure <110 psig In conjunction with PCIS signal
permits closure of RHR (LPCI)
injection valves.

1 Reactor Low Pressure 400 psig + 25 In conjunction with Low-Low
Reactor Water Level initiates
Core Spray and LPCI.

2 Reactor Low Pressure 00 psaig + 25 Prevents actuation of LPCI

break detection circuit.
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PNPS
TABLE 3.2.8 (Cont'd)

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Minimum § of
Operable Instrument 1
Channels Per Trip System (1) Trip Function Trip lLevel Setting

2 Startup Transformer OV with 1.1 Sec 1.

Loss of Voltage Time Delay
3094V wich 18 Sec 2.

Time Delay
3.
4.
$.

1. These trip setpoints define the range of trip settings
selected from the appropriate relay curve

Remarks

Trips Startup Transformer
to Emergency Bus Breaker.

Locks out automatic closure
of Startup Transformer to
Emergency Bus.

Initiates starting of
Diesel Generators in
conjunction with loss of
auxiliary transformer.

Prevents simultaneous start-
ing of CSCS components.

Starts load shedding logic
for Diesel Cperation in con-
junction with (a) Low Low
Reactor Water Level and Lol
Reactor Pressure or (b) High
drywell pressure or (c) Core
Standby Cooling System com-
ponents in service in con-
junction with Auxiliary
Transformer breaker open.
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TABLE 3.2.B (Cont'd)
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Minimum § of
Operable Instrument
Channels Per Trip System (1)

2

‘ON 3uawpuawmy

A

Yos

Trip Function

Startup Transformer
Degraded Voltage

and testing of relays.

Trip Lavel Setting 2

3745V + 21 wich
9.2 15.3 sec.
time delay

2. Settings subject to change after installation

Remarks

Trips Startup Transformer
to Emergency Bus Breaker. |

Locks out automatic closure
of Startup Transformer to
Emergency Bus.

Initiates starting of
Diesel Generators in
conjunction with loss of
auxiliary transformer.

Prevents simultaneous start-
ing of CSCS components.

Starts load shedding logic
for Diesel Operation in con-
junction with (a) Low Low
Reactor Water Level and Lou{
Reactor Pressure or (b) High
drywell pressure or (c) Core
Standby Cooling System com-
ponents in service im con-
junction with Auxiliary
Transformer breaker open.
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TABLE 3.2.8 (Cont'd)
INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Minimum # of
Operable Instrument

Channels Per Trip System (1)

Trip Function

Trip Level Setting

‘l-nm

1 RHR (LPCI) Trip System NA Monitors availability of power
bus power wonitor to logic systems.
' 1 Core Spray Trip System NA Monitors availability of power
bus power mounitor to logic systems.
1 ADS Trip System bus NA Monitors availability of power
power monitor to logic systems and valves.
1 HPCI Trip System bus NA Monitors availability of power
power monitor to logic systems.
1 ’ RCIC Trip System bus NA Monitors availability of power
power mcanitor to logic systems.
2 Recirculation Pump A d/p <2 psid Operates RHR (LPCI) break de-
tection logic which directs
2 Recirculation Pump B d/p <2 psid cooling water into unbroken
recirculation loop.
2 Recirculation Jet Pump 0.5<p«l.5 psid

Riser d/p »B

Z% ‘ON 3judumpuamy

1€

Core Spray Sparger to
Reactor Pressure Vessel
alp

-1(£1.5) psid

Alarm to

detect core spray

sparger pipe break.



Minimum # of
Operable Instrument
Channels Per Trip System

PNPS

1

NOTE

(1) In the event that the alarm system is determined inoperable, commence logging safety
related bus voltage every 1/2 hour until such time as the alarm is restored to operable

status.

TABLE 3.2.8.1
INSTRUMENTATION THAT MONITORS BUS UNDERVOLTAGE
Function Setting
Emergency Bus (1) 3850 + 2% with
Undervoltage Annunciation 9.2 + 0.1 %

Second Time Delay

Remarks

Alerts Operator
to possible degraded
voltage conditions



Channels Per Trip Systems (1)
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Minimm § of
Operable Instrument

2

1 (7

1 ()

3

2 (5)

2 (5) (6)

PNPS
TABLE 3.2.C
INSTRUMENTATION "HAT INITIATES ROD BLOCKS

A N A ——

Instrument

APRM Upscale (Flow
Blased)

APRM Downscale
Rod Block Monitor
(Flow Biased)

Rod Block Momitor
Downscsle

IRM Downscale (3)

IRM Detector not in
Startup Position

IRM Upscale

SEM Detector not in
Startup Position

SRM Upscale

-l

Tulp Level Setting

t
(0.65W + A2) l ml ) |

2.5 indicated on scale
(0.65W + A2) E'_L‘IPF] (2) '

$/125 of full scale

5/125 of full scale
(8)

<108/125 of full scale
%)

< lt)s counts/sec.

Rp——

-




woTzs YOR TABLE 3.2.C

1.

2.

for the startup and run positions of the Reactor Mode Selector Switch,
there shall bo two operable oF tripped trip systens for esch function.
fbolllndmuuuww:hmubhu"m" sode, snd the
first columm cannot be met tor cns of the two trip systems, this condi~
tm-ymctnwm.mmonwudmtmm:mm
operables system is functionslly tasted {mmediately and daily thereafter;

1f this condition lasts longer than saven days, the syste= shall be
cripped. 1If the first column cannot be met for both trip systems, the

W is parcent of drive flow required to produce & rated core flov of

69 M 1b/hr. Trip level setting {s in percent of design power (1998 MwWt).
TeM downscale is bypassed when {t is omn its lowest Tange.

This functico is bypassed when ¢the count rate is 2 100 cps.

one of the four SRM inputs =AY be bypassed.

This SEM function is bypassed when the TRM range gwitches are OB
crangs 8 oF above.

The trip is pypassed vhen the reactor power is < 30%.

This function 1s bypassed when the mode gwitch is placed in Run.

Amendment No. 42
55
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TABLE 3.2-G
INSTRUMENTATION THAT INXI#ATES RECIRCULATION PUMP TRIP
D
ALTERNATE ROD INSERTION

Minimum Number of
Operable or Tripped

Instrument Channels Mode Select
Per Trip System (1) Trip Function Trip Level Setting Requirements (2)
High Reactor Dome 1175 + 15 PSIG A/B
Pressure
Low-Low Reactor > 78.5" above the A/B
Water Level top of the active
fuel
NOTES

1. Minimum number of cperable trip systems shall be two.
2. With the r mber of OPERABLE trip systems less than that required by note (1),
restore the inoperable trip system to operable status within 14 days or be in

at least cold shutdown within 24 hours with the mode switch positioned in
either:

A. STARTUP, REFUEL, or SHUTDOWN mede for recirculativn pump trip system.
OR
B. REFUEL mode for alternate rod insertion system.

Amendment No. 42 59
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1)
2)
3)
4)

5)

6)

7)
8)
9)
10)
11)
12)
13)
14)

15)

PNPS

Calibration Frequency

Once/3 months
Once/3 months

Once/3 months

TABLE 4.2.8
MINIMUM TEST AND CALIBRATION FREQUENCY POR CSCS
Instrument Channel Instrument Funct.onal Test
Reactor Water Level (1)
Drywell Pressure (1)
Reactor Pressure (1)
Auto Sequencing Timers NA

ADS - LPCY or CS Pump Disch.

Pressure Interlock (1)
a. Loss of Voltage Monthly
b. Degraded Voltage Relays Monthly
Trip System Bus Power Monitors Once/operating cycle
Recirculation System d/p (1)
Core Spary Sparger d/p NA
Steam Line High Flow (HPCI & RCIC) (1)
Steam Line High Temp. (HPCI & RCIC) (1)
Safeguards Area High Temp. (1)
HPCI and R.IC Steam Lir  prow Pressure (D
HPC] Suction Tank Levels (1)
Degraded Voltage Alarms Monthly

Once/operating cycle

Once/3 months
Once/operating cycle
Once/operating cycle
NA

Once/3 months
Once/operating cycle
Once/3 months

Once/3 months
Once/3 months
Once/3 months
Once/3 months

Once/Operating Cycle

Instrument Check

Once/day

None

None

Once/12 hrs.
Once/12 hrs.
Once/day
Once/day
Once/day
None

None

None

None

None

Once/12 hrs.
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Table 4.2-G

Minimum Test and Calibration Frequency for
ATWS RPT/ARI Instrumentation

Instrument

Instrument FunctionaI(z) (2) Instrument

Channe) Test Calibration Check

1. Reactor High Pressure Q) Once/Operating Once/day
Cycle-Transmitter
Once/3 months - Once/day
Trip unit

2.  Reacter Low-Low Water Level QD) Once/Operating Once/day
Cycle=Transmitter
Once/3 months = Once/day
Trip unit

Amendment No. 42

(2)



‘ NOTLS FOR TABLES 4.2.A THROUGH 4.2.G

1. Inftially once per sonth until exposure hours (M as defined on
Figure 4.1.1) 15 2.0 x 10%; thereafter, according to Figure 4.1.1
with an interval not less than one month nor pore than three months.

2. Functional tests, calibrations and {nstrument checks are not required
when these instruments are not required to be operable or are
tripped. Functional tests shall be performed pefore sach startup

with a required frequency not to exceed once per week. Calibrations
of IRMs and SRMs shall be performed during each startup or during
controlled shutdowns with a reguired frequency not to exceed once
per week. Instrument checks shall be performed at least once per
day during those periods when the instruments are required to be
operable.

3. This {nstrumentation s axcepted from the functional tast definition.
The functional test will consist of injecting & simulated electrical
signal into the seasuresent channel.

These instrument channels will be calibrated using simulated elactrical
signals once every three months.

4. Simulatad automatic actuation shall be jarformed once each operating
cycle. Where pessible, all logic system functional tests will be
perforwed using the test jacks.

§. Reactor low water leve), high drywell pressure and high radiation

aain steam line tunne) are not fncluded on Table 4.2.A since they
are tested on Table 4.1.2.

6. The logic system functional tests shall irclude a calibration of

time delay relays and timers necessary for proper functioning of
the trip systems.

Amendment No. 42
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3.2 BASES (Cont'd)

The control rod block functions are provided to prevent excessive
control rod withdrawal so that MCPR does not decrsase to the Safety
Limit MCPR. The trip logic for this functiom is 1 out of 0: @.§.,
any trip on one of six APRM's, eight IXM'e, or four SEM's will
result in & rod block.

The minisum instrument channel requiremwents assure sufficient instru-
mentation to assurs the single failure criteria is met. The minimum
{netrument channel requirements for the REM may be reduced by ome for
saintenance, testing, or calibration. This time period is only 3% of
the operating time in a month and does oot significantly increase

the risk of preventing an inadvertant cootrol rod withdrawal.

The APRM rod block function is flow biased and prevents a significant
reduction in MCPR, especially during operationm at reduced flow., Tha
APRM provides gross core protection; i.e., limits the gross core

power increase from withdrawal of control rods in the normal withdrawal
sequence. The trips are set 0 that MCPR {s maintained grester than
the Safety Limit MCPR.

The REM rod block functica provides local protection of the core,
for a single rod withdrawal error from a limiting control rod patterm.

The IRM rod block function provides local as wall as gross core pro-
tection. The scaling arrangement is such that trip setting is less
than a factor of 10 above the indicated level.

A downscale indication on an APRM or I«M is an indication the instrument
has failed or the instrument is pot sensitive emough. In either case
the instrument will not respond to changes in control rod motion and
thus, control rod motion is preventead. The downscale trips are set

at 2.5 indicated on scale.

The flow comparator and scram discharge volume high lavel components
have only one logic channel and are not required for safacy.

The refueling interlocks also operate cue logic channel, and are re-
quired for safety only when the mode switch is in the refueling positiom.

Por effective emergency core cooling for small pine breaks, the HPCI
system must function since reactor pressure does not decrease rapidly

enocugh to allow either core spray or LPCI to operate in time. The
automatic pressure relief function is provided as & backup to the

71

Anmendment No. 42
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3.2

Amendment No.

BASES (Cont'd.

For sach parameter sonitored, as listed in Tabie 3.2.F, there are
two (2) = “els of {nstrusentation. By comparing readings between
the tw. i, channels, & near continuous surveillance of instrument
performance {s available. Any deviation in readings will initiate
an early recalibratioen, theredy saintaining the quality of the
tnstrusent readinas.

The recirculation pump trip/alternate rod {nsertion systems are
consistent with the "Monticello RPT/ARI" design described in NEDO
25016 (Referance 1) as referenced by the NRC as an acceptable

design (Reference 2) for RPT. Reference 1 provides both system
descriptions and performance analyses. The pump trip is provided

to minimize reactor pressure in the highly unlikely event of a

plant transient coincident with the failure of all control rods to
scram. The rapid flow reduction increases core voiding providing a
negative reactivity feedback. High pressure sensors and low water level
sensors initiate the trip. The recirculation pump trip is only
required at high reactor powsr lavels, where the safety/relief

valves have insufficient capacity to relieve the steam which continues
to be generated in this unlikely postulated event. Requiring the

trip to be operable only when in the RUN mode {s therafore conserva<
tive. The low water level trip function includes a time delav of nine
(9) seconds % one (1) second to aveid increasing the consequences

of a postulated LOCA. This delay has an {nsignificant effect on

ATWS consequences.

Alternate rod insertion utilizes the same {nitiation logic and
functions as RPT and provides a diverse peans of initiating a
reactor scram. ARl uses sensor diverse from the reactor protection
systes tO depressurize the scram pilot air header, which in turn
causes all control rods to be inserted.

References

1. NEDO-25016, “gEvaluation of Anticipated Transients without
scram for the Monticello Nuclear Ganerating Plant ™ Sentember
1976.

2. NUREG 0460, Yolume 3, December 1978.
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4.2

Amendment No.

BASES (Cont'd)

{nstruments of similar design, a testing interval of once every
three sonths has been found adequate.

The automatic presrure relief {nstrumentation can be considered to
be a 1 out of 2 logic system and the discussion abova applies also.

Tha instrumentation which is required for the recirculation pump
trip ~nd alternate rod insertion systems incorporate analog trans-
pitters and are & New, {mproved 1ine of BWR instrumentation. The
calibration frequency {s once per operating cycle which {s consistant
with both the equipment capabilities and the requirements for
similar equipment used by other reactor vendors. The calibration
fraquency of the trip units is proposed to be quarterly, the same

as other similar protective {nstrumentation. Likewise, the test
frequency is specified at sonthly like that of other protective
{nstrumentation. A sensor check {s proposed once per day; this is
considered to be an appropriate frequency, commensurate with the
design applications and the fact that the recirculation pump trip

and altarnate rod insertion systems are backups to existing protective
{nstrumentation.

42 77
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3.3 and 4.3

BASES:

c.

During reactor operation vith certain limiting
control rod patterns, the wvithdrawal of a desig-
nated single control rod could result in one or
more fuel rods with MCPR's less than the Safety
Limit MCPR. During use of such pattarns, it is
judged that tescing of the REM system prior to
withdrawal of such rods to assure its operability
will assurs that improper withdrawal does not
sceur. It is the responsibility of the Reactor
Enginesr %o idantify thase limiting patterns
and the designatad rods either when the patterns
ars initially established or as they devalop due
to the occurrence of inoperabls control rods in
othar than limiting pattarzs.

Scram Insertion Times

The control rod system is designed to bring the reac-
tor subcritical at a rate fast enough to prevent fuel
damage; i.e., to prevent the MCPR from becoming less
than the Safety Limit MCPR. Analysis of the lixiting
power transisnt shows that the negative reactivity
rates resulting from the scram with the average response
of all the drives as given in the above Specification,
provide the required protection, and MCPR remains
greatar than the Safety Limit MCPR.

The scram times for all control rods will be detar-

ained at the time of each refueling ocutage. A re-
presentative sample of control rods will be scram tasted
during each cycle as a periodic check against deterioration
of the control rod performance.

Amendment No. 42
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LDAITING CONDITIONS FOR _OPFRATION SURVEILLANCE REQUTRTMENT :

3.5 CORE AND CONTAINMENT COOLINC
sYsTDIS

Applicability

Applies to the operational status of
the core and suppression pool ccoling
subsystems. '

Objective

To assure the operability of the core
and suppression pool cooling subsysiems
under ull conditions for which this
cooling capability is an esscntial re-
sponse to station abnormalitiec.

Specification
A. Core Spray and LICI Subsvsters

1. Both core spray subsystems shall
be operable vhenever irradiated
fuel is in the vessel and prior
to reactor startup from a Cold
Condition, except as specified
in 3.5.A.2 below.

.

Amendment No. 42

S —— . ——— e i

4.5 CORE AND CONTAINMENT COOLING

BYSTFMS

Applicsbility

Applies to the Surveillance Requirements
of the core and suppression pool cooling
subsystems which are required when the
corresponding Limiting Condition for op-
eration is in cffect.

Objective

To verify the operalility of the core and
suppression prol cooling subsystems under
all conditiore for which this cooling ca-
pability 4is an essential response to sta-
tion abnormalities.

Specification

A. Core Sprav apd LPCT Subsysten,
1. Core Spray Subsystem Testing.
Item Freguercy
a. Simulated Once/Operatirg
Automatic Cycle

Actuation test.

b. Pump Operability Once/month
and
Once/cycle from
the Alternate
Shutdown Panel

¢. Motor Operated Once/month and
Valve Operability Once/cycle from

the Alternate

Shutdown Panel

d. Pump flow rate
Each pump shall
deliver at least
3600 gpm against
a system head
corresponding to a
reactor vessel
pressure of 104 psig.

e. Core Spray Header
A P Instrumentation

103 .

- . ———— i m. - -




LIMITING CONDITIO OR_OPERAT SURVEILLANCE EQUIPMENT

3.5.A Core § Su 4.5.A Core Spray and LPCI Subsystems
cont'd zcnt'd) I

Check Once/day
Calibrate Once/3 months
Test Once/3 months
2. TFrom and after the date that ome 2. VWhen it is determinad that one core
of the core spray subsystems is spray subsystem is inoperable,
made or found to be inoperable the operable cors spray subsystem,
for any reason, continuad reactor the LPCI subsystem and the diesel
operation is permissidle during generators shall be demonstrated to
the succesding seven days, pro- be operable immediately. The oper-
vided that during such seven days sble core spray subsystem shall be
all active components of the other Semonstrated to be operable daily
core spray subsystem and active thereafter.

components of the LPCI subsystem
and the diesal generators are op~
arable.

3. The LPCI Subsystems shall be oper-| 3, LPCI Subsystem Testing shall be as

able wvhenever irradiated fual 13 follows:

in the reactor vessel, and prior

to reactor startup from a Cold a. Simulated Automa- Once/Operating
Condition, except as specified tic Actuation Test Cycle

1‘ 3.5.‘.‘. 3. s".s “ 3.5”.3.

b. Pump Operability Once/month and
Once/cycle from
the Alternate
Shutdown Panel

c. Motor Operated Once/Month and
valve operability Once/cycle fro

the Alterrace !T

Shutdown Panel

d. Pump Flow Once’3 moaths

Three LPCI pumpa sha.l geliver
14,400 gpm against a system
head correspcnaing to a
vessel pressure of 20 psig

Amendment No. 42
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LIMITING CONDITION FOR OPERATION

SURVEILLANCE REQUIREMENT

3.5.8 Contaimment Cooling Subsystem

1. bc"t as mcum in 3.5-'02.
3.5.8.3, and 3.5.7.3 belowv,
both containment cooling subsystem
loops shall be operable vhenever
irradiated fuel is in the reactor
vessel and reactor coolant temper-
ature is greatsr than 212°F, and
prior to reactor startup from a
Cold Condition.

Amendment No, 42

Item

4.5.8 Containment Cooling Subsystem
1. Containment Cooling Subsystem Testing

shall oe as follows:

Frequency

Pump & Valve Operability Once/3 months
and Once/cycle
from the Alternate
Shutdown Station

Pump Capacity Test After puap
Each RBCCW pump shall mainrenance
deliver 1700 gpm at and every
70 ft. TDH. Each SSWS 3 months

pump shall deliver 2700
gpm at 55 ft. TDH.

Air test on drywell and Once/5 years
torva headers and nozzles

106



LIMITING CONDITION FOR OPERATION

3.5.3

2.

3.

c.
1.

Containment Cooling Subsystem
(Cont'd)

From and after the date that one

contaim wat cooling subsystea loop
i macs vr found to be inoperable
for any reason, continued reactor

operation is permissible only during

the succseding seven days unless
such subsystem loop is sooner made
operable, provided that the other
containment cooling subsystea loop,
including its associated diesel
genarator, is operable.

If the requirwments of 3.5.8 can~
not be met, an orderly & .tdown
shall be initiated and the reasc-
tor shall be in 4 Cold Shutdown
Condition within 24 hours.

HPCI Subsystem

The HPCI Subsystem shall be oper-
able vhenever there is irradiated
fuel in the reactor vessel, resctor
pressure is greater than 104 psig,
and prior to reactor startup from
a Cold Condition, except as speci-
fied in 3.5.C.2 and 3.5.C.3 below.

Amendmeant No. 42

SURVEILLANCE UIREMENT

2.

1.

4.5.3

loop daily thereafter.

Containment Cooling Subsystem
(Cont'd)

When one containment cooling subsystem
loup becomes inoperable, the operable
subsystem loop and its associated
diesel gunarator shall be demonstrated
to be operable immediately and the
operable containment cooling subsystem

HPCI Subsystem

HPCI Subsystem testing shall be per-
formed as follows:

b.

Simulated Auto-
matic Actuation
Test

Pump Operability

Motor Operated
Valye Operability

Flow Rate at
1000 psig

Flow Rate at
150 psig

Once/operating
cycle

Once/month and
Once/cycle from
the Alternate Shut-
down Station

Once/mocath and
Once/cycle from

the Alternate
Shutdown Station

Once/3 months

Once/operating
cycle
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B TANG CO
3.5.¢c HPCI Bubsystea (Cont'd)

3'

3.5.D

1.

Amendment No.

ON

From and after the date that the
HFCI Subsystem is made or found to
be inoperable for any reason, cone
tinued reactor operation is per-
missidble only during the succeed-
ing seven days unless such subsys-
tem is sooner made operable, pro-
viding that during such seven

days all active components of the
ADS subsystem, the RCIC system,
the LPCI subsystem and both core
SPray subsys‘ems are operable.

If the requirements of 2.5.¢ can~-
not be met, an orderl, shutdown

shall be initiated and the reac-
tor pressure shall be reduced to or
below 104 psig within 24 hours.

Reactor Core Isolation Cooli
!RCICi Bubnistm

The RCIC Subsystem shall be oper-
able whenever there is irradiated
fuel in the reactor vessel, the re-
Actor pressure is greater than 104
paig, and prior to reactor startup
from a Cold Condition, except as
Specified in 3.5.D.2 Lelow.

%

42
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'4.5.C HFCI Subsystem (Cont'a)

W Al b .
————

The HPCI pump shall deliver
at least 4250 gpa for a sys-
tem head corresponding to a
reactor pressure of 1000 to

150 psig.

2. When it is determined that the HPCI

Subsystem is inoperable the RCIC, the
LPCI subsystem, both core spray sub-
Systems, and the ADS subsystem actua-
tion logic shall be demonstrated to
be Operable immediately. The RCIC

system and ADS subsysteam logic shall
be demonstrated to be Operable daily

thereafter.

RCIC Subsystem testi

‘RCICQ Subsxstem

formed as follows:

4.5.D Reactor Core Isolaticn Coold

ng shall be per-

8. B8im “~ied Auto- Once/operating
matic Actuation cycle
Teat

b. Pump Operabilizy Oncs/month and

Motor Operated
Valve Ope-ability

Oace/cycle from
the Alternate
Shutdown Station

Once/month and
Once/cycle fros
the Alternate
Shutdown Station
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LIMITING CONDITION FOR OPERATION SURVE I LLAJ.CE REQUINEMAZNTS

3.5.D actor Core lsolation Cooli 4.5.D Renctor Core Isolation Cooling
RCIC) Subsysten (Cont'd) RCIC) Subsystem (Cont'd)
d. Flow Rate at Once/3 months
1000 psig
e. Flov Rate at Once/operatirg
150 psig cycle

The RCIC pump chall deliver et
l1cast LOO gp= for a system heidl
corresponding to a reactor pres-
sure of 1000 to 150 psig

2. From and after the date that the 2. When it is determined that the RCIC
RCICS is made or found to be inop- subsystem is inoperable, the hPCIT
erable for any reason, continued shall be demonstrated to be ojeralle
reactor power operation is perzis- immediately und_yockly thercafter.

sidble only during the succeeding

seven days provided that during

such seven days the HPCIS is oper-
» able.

3. If the requirements of 3.5.D cannot
be met, an orderly shutdown shall
ve initiated and the reactor pres-

sure shall be reduced to or below
104 peig within 24 hours.

3.5.E Automatic Depressurization k.5.E Autozatic Depressurizatio:
Systen gADSQ Systez SA952

1. The Automatic Depressurization Sub-| 1. During each operating cycle t-e

aystem shall be operable whenever following tests shall be perforsel
there is irradiated fuel in the on the ADS:
reactor vessel and the reactor pres-
sure is greater than 104 psig and 8. A sizalated outomatic act.ation

. piior to a startup froa a Cold Con- test shall be performed p:icr O
dition, except as specified in startup after each refuel.ng out-
3.5.E.2 bdelow. age.

This test shall also be performed
from the Alternate Shutdown Station
within the same time frame.

b. With the reactor at pressure,
each relief valve shall be man-
ually opened until a corresponding
change in reactor pressure or main
turbine bypass valve positions
Amendment No. 42 indicate that steam is flowing
from the valve
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LIMITING CONT:ITION FOR OPERATION

3.6.A

" Amendment No.

SURVEILLANCE REQUIREMENTS

Thermal and Pressurization
Limitations (Cont'd)

The reactor vessel head bolting
studs shall not be under tension
unless the temperature of the
vessel head flange and the head
is greater than 50°F.

The pump in an idle recirculation
loop shall not be started unless
the temperatures of the coolant
within the idle and operating re-
circulation loops are within 50°F
of eazh other.

The reactor recirculation pumps
shall not be started unless the
coolant tempera.ures beiween the
dome and the bottom head drain
are within 145°F,

Thermal-Hydraulic Stabilicy

Core thermal power shall not exceed
25% of raced thermal power without
forced recirculation.

Coolant Chemistry

The reactor coolant system radio-
activity concentration in water
shall not exceed 20 microcuries
of total iodine per ml of water.

The reactor coolant water shall
not exceed the following limits
with steaming rates less than
100,000 pounds per hour, except
as specified in 3.6.B.3:

Conductivity...2 umho/ca

Chloride ion...0.1 ppm

42

|

’ 6.6.A

Thermal and Pressurization
Limitations (Cont'd)

neutron flux specimens shall be re-
moved at the frequency required by
10 CFRS0 Appendix H and tested to
experimentally verify or adjust the
calculated values of integrated
neutron flux that are used to deter-
mine the NDTT for Figure 3.6.2.

When the reactor vessel head bolt-
ing studs are tensioned and the
reactor is in a Cold Condition, the
reactor vessel shell temperacure
immediately below the head flange
shall be permanently recorded.

Prior to and during startup of an
idle recirculation loop, the tem-
perature of the reactor coolant
in the operating and idle loops
shall be permanently logged.

Prior to starting a recirculation
pump, the reactor coolant temper-
atures in the dome and in the
bottom head drain shall be compared
and permanently logged.

Coolant Chemistry

e A reactor coclacr sample shall
be taken at _east evary 96
hours and aralyzec fcr radio-
activity contenc.

b. Isotopic analyeis of a reactor
coolant sample shall be made
at least once per month.

During startups and at steaming rates
less than 100,000 pounds per hour,
a sample of reactor ccolant shall
be taken every four hours and an-
alyzec for _hloride content.



LIMITING CONDITION FOR OPERATION SURVEILLANCE RLQUIREMENTS

3.6.8 Coolant Chamistry (Cont'd) 4.6.8 Coolant Chemistry (Cont'd)

3. For reactor stsrzups and for cthe & a. With steaming rates of 100,000
first 24 Pours after placing the pounds per hour or greater, a
reactor in the power operating reactor coolant sample shall be
condition, the following limits taken at least every 96 hours
shall not be exceeded. and analyzed for chloride ion

content.
Conductivity...l0 umho/ca
b. When all continuous conductivicy
Chloride ion...0.1 ppm monitors are inoperable, a reactor

coolant sample shall be taken at
least daily and analyzed for
conductivity and chloride ion
content.

4. Except as specified in 3.6.B.3
above, the reactor coolant wvater
shall not exceed the following
limits when operating with steam-
ing rates greatar than or equal to
100,000 pounds per hour.

Conductivity...10 umho/cm

Chloride iomn...1.0 ppm

n
.

1f Specification 3.6.B cannot be
met, an orderly shutdown shall be
initiatad and the reactor shall
be in Hot Shutdown within 24 hrs.
and Cold Shutdown within the next
8 hours.

C. Coolant Leakage c. Coolant Leakage

Any time irradiated fuel is in the 1. Reactor coolant systex leakage shall
reactor vessel and reactor coolant be checked by the sump and air
temperature ias above 2129F, reactor sampling system and record.d at
coolant leakage into the primary least once per day.
containment from unidentified
sources shall not exceed 5 gpm. In
additior, the total reactor coolant
system leakage into the primary
containment shzll not exceed 25 gpm.

y 8 Both the sump and air sampling sys-
tems shall be operable during reac-
tor power operation. From and
after the date that one of these
systeams is made or found to be inop-
erable for any reason, reactor

Amendment No. 42
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SURVEILLANCE UIREMENT

LIMITING_CONDITION FOR OPERATION

-

.6.C

Coolant Chemistry (Cont'd)

power operation is permissible
only during the succeeding seven
days.

(f the conditions in'l or 2 above

cannot be met, an orderly shutdown
ahall be initiated and the reactor
shall be iu a Cold Shutdown Condi-
tion within 24 hours.

Safety and Relief Valves

During reactor power operating
conditions and prior to reactor
startup from a Cold Condition, or
whenever reactor coolant pressure
is greater than 104 peig and tem~
perature greater than 360°F, both
safety valves and the safety modes
of all relief valves shall be op-
erable.

If Specification 3.6.D.1 is not met,
an orderly shutdown shall be initi-
ated and the reacter coolant

Amendment No. 42

4.6

D. Safety and Relief Valves

1. At least one safety valve and two
relief/safety valves shall be
checked or replaced with bench
checked valves once per operating
cycle. All valves will be tested
every two cycles.

The set point of the safety valves
shall be as specified in Specifi-
cation 2.2,

2. At least one of the relief/safety

valves shall be disassembled and
inspected each refueling outage.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENT

3.6.D Safety and Relief Valves (Cont'd)

pressure shall be beilcw 104 psig
within 24 hours.

E. Jet Pumps

1. Whenever the reactor is in the
startup or run modes, all jet
pumps shall be operable. If it is
determined that a jet pump is
inoperable, &n orderly shutdown
shall be initiated and the reactor
shall be in a Cold Shutdown Condi-
tion within 24 hours.

F. Jet Pump Flow Mismatch

1K Whenever both recirculation pumps
are in operation, pump speeds shall
be maintained within 102 of each
other when power level is greater
than 80X and within 15X of each
other when power level is less
than or equal to 80Z%.

Structural Integrity

1. The structurai integrity of the
primary system boundary shall
be maintained at the level re-
quired by the ASME Boiler and
Prassure Vessel Code, Section
XI, "Rules for Inservice In-
spection of Nuclear Power
Plant Components,” 1974

Amendment No. 42

Jet Pumps

Whenever there is recirculation flow
with the reactor in the startup or
run modes, jet pump operability shall
be checked daily by verifying that
the following conditions do not oc-
cur simultaneously:

1. The two recirculation loops
have a flow imbalance of 152X
or more when the pumps are
operated at the same speed.

y The indicated value of core
flow rate varies from the
value derived from lcop flow
measurements by more than 10X.

3. The diffuser to lower plenum
differential pressure reading
on an individual jet pump
varies from established jet
pump P characteristics by
more than 10%.

Jet Pump Flow Mismatch

Recirculation pump speeds shall be
checked and logged at leas: once
per day.

Structural Integrity

Tne nondestructive inspections listed
in Table 4.6.1 shall be performed as
specified. The results obtained from
compliance with this specification
will be evaluated after 5 years and
the conclusions of this evaluation
will be reviewed witl. AEC.
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Table 3.6.1

SAFETY RELATFD SHOCK SUPPRESSORS (SNUBBERS)

Sanubber No. Location Elevation Snubber in High Snubbers Snubbers Saubbers
’ Radiation Area Especially Inaccessible Accessible
During Shutdown Difficult to During Normal During Normal
Remove Operation Operation

$5-6-10-1 Feedwater System 42' X (Drywell)
§5-6-10-2 Feedwater System 42' X (Drywell)
$5-6-10-3 Feedwater System 42" X (Drywell)
§5-6~-10-4 Feedwater System 42" X (Drywell)
$5-6-10-5 Feedwater System 42' X (Drywell)
$5-13-3-1 RCIC 38' X (Drywell)
$5-13-3-2 RCIC 38’ X (Drywell)
§5-14-3-1 Core Spray 65" X (Drywell)
$S-14-3-2 Core Spray 65" X (Drywell)
§5-14-3-3 Core Spray 65" X (Drywell)
§5-14-3-4 Core Spray 65" X (Drywell)
$5-23-10-1 B.P.C.1. 42" X (Drywell)
§5-23-10-2 H.P.C.I. 42" X (Drywell)
$-23-3-30 H.P.C.1. -3'09" X H.P.C.1. Quadrant
§-23-3-31 H.P.C.I1. -3' 09" X H.P.C.1. Quadrant
§-23-10-32 B.P.C.1. -3'09" X H.P C.1. Quadrant
$-23-10-34 H.P.C.I. -6' X H.P.C.1. Quadrant
$-23-10-35 nP.C.L. -6' X H.P.C.I1. Quadrant
§-23-3-36 nP.C.1. -3'09" X H.P.C.1. Quadrant
§-23-3-37 u.r.C.1. -3'09" X H.P.C.I1. Quadrant
$-10-3-43 RHR -3 06" X RHR Pump Room
$-10-20-44 RHR -~ 3" 06" X RHR Pump Room
$~30-3-45 RBCCW 635" X Reactor Building
S~10-10-46 RHR 6" X Torus Compartment

Modifications to this Table due to changes in high radiation areas should be submitted to the NRC as part of

the next license amendment.



BASES:

3.6.3

Coolant Chemistry

The water chemistry limits of the reactor coolant system are established to
prevent damage to the reactor materials in contact with the coolant.
Chloride limits are specified to prevent stress corrosion cracking of the
stainless steel. The effect of chloride is not as great when the oxygen
concentration in the coolant is low, thus the higher limit on chlorides

is permitted during POWER OPERATION. During shutdown and refueling oper-
ations, the temperature necessary for stress corrosion to occur is not
present so high concentrations of chlorides are not considered harmful
during these periods.

In the case of BWR's where no additives are used and where neutral PH is
maintained, conductivity provides a very good measure of the quality of
the reactor water. Significant changes therein provide the operator with
a warning mechanism so he can investigate and remedy the condition caus-
ing the change before limiting conditions, with respect to variables
affecting the boundaries of the reactor coolant, are exceeded. Methods
available to the operacor for correcting the off-standard condition
include operation of the reactor clean-up system, reducing the input of
impurities and placing the reactor in the cold shutdown condition. The
major benefit of cold shutdown is to reduce the temperature dependent
corrosion rates and provide time for the clean-up system to re-establish
the purity of the reactor coolant. During start-up periods, which are
in the category of less than 1% reactor power, conductivity may exceed

2 u mho/cm because of the initial evolution of gases and the initial
addition of dissolved metals. During this period of time, when the
conductivity exceeds 2 u mho/cm (other than short term spikes), samples
will be taken to assure that the chloride concentration is less than

0.1 ppm.

Conductivity measurements are required oa ¢ continuous basis since
changes in this parameter are an indication ol abnormal conditions.
When the conductivity is within limits, the pH, chlorides and other
impurities affect.ng cornductivity must also be within their acceptable
limits. With the conductivicy meters inoperable, additional samples
must be analyzed to ensure that the chlorides are not exceeding the
limits.

Amendment No. 42 141
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Coolant Chemistry

The iodine radiocactivity will be monitored by reactor
water sample analysis. The total iodine activity
would not be expected to change over a period of 96
hours. In addition, the trend of the stack off-gas
release rate, which is continuously monitored, is an
indication of the trend of the iodine activity in the
reactor coolant. Since the concentration of radio-
activity in the reactor coolant is not continuously
measured, coolant sampling would be ineffective as a
means to rapidly detect gross fuel element failures.
However, some capability to detect gross fuel element
failures is inherent in the radiation monitors in the
off-gas system and on the main steam lines.

The conductivity of the reactor coclant is continuously
monitored. The samples of the coolant which are taken
every 96 hours will also be used to determine the chlor-
ides. Therefore, the sampling frequency is considered
adequate to detect long-term changes in the chloride

ion content. Isotopic analyses to determine major con-
tributors to activity can be performed by a gamma scan.

Amendment No. 42
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Amendment No. 42

146



-

3.7.8 Standby Gas Treatment , ;tem and
EEntro' Room With E!!jfT‘ncy Alr

ration System

1. Standby Gas Treatment System

a. Except as specified in
3.7.8.1.c below, both trains
of the standby gas treatment
system 'nd the diesel genera-
tors requ.-2d for operation of
such trains shall be operable
at all times when secondary
containment integrity is
required or the reactor shall
be shutdown ir 36 hours.

b. (1.) The results of the in-
place cold DOP tests on
HEPA filters shall show
>99% DOP removal. The
results of halogenated
hydrocarbon tests on
charcoal adsorber banks
shall show >99% halogenat-
ed hydrocarbon removal.

(2.) The results of the
laboratory carhon sample
analysis <»-"i show >95%
methyl fudide removal at
a velocity within 10% of
system design, 0.5 to
1.5 mg/m3 inlet methy)
iodide concentration,
>70% R.H. and >1900F,

From and after the date that
one train of the Standby Gas
Treatment System is made or
found to be inoperable for
any reasen, continued
reactor operation or fuel
handling is permissible only
during the succeeding seven
days providing that within

2 hours and daily thereafter,
all active components of the
other standby gas treatment
train shall be demonstrated
to be operable.

o

d. Fans shal)l operate within
+10% o 4000 cfm.

Amendment No. 42

4.7.8

Standb

1s Treatment System and
EEF?F3¥\«oom High Effic!ency Air

ration

ste

1. Standby Gas Treatment System

(1.)

(2.)

(3.)

(4.)

(5.)

(6.)

At least once every 18
months, it shall be
demonstrated that pressure
drop across the combined
high efficiency filters

and charcoal adsorber banks
is less than 8 inches of
water at 4000 cfm.

At least once every 18
months, demonstrate

that the inlet heaters
on each train are
operable and are capable
of an output of at least
14 kW. Perform an
instrument functional
test on the humidistats
controlling the heaters.

The tests and analysis of
Specification 3.7.8.1.b.2
shall be performed at least
once every 18 months or
fcllowing painting, fire

or chemical release in any
ventilation zone communicat-
ing with the system while
the system is operating that
could contaminate the HEPA
filters or charcoal adsorber:c

At least once every 18
months, automatic
initiation of each branch
of the standby gas
treatment system shall

be demonstrated, with
Specification 3.7.8.1.d
satisTied

Each train of the standby
gas treatment system shall
be operated for at least
15 minutes per month.

The tests and analysis of
Specification 3.7.B.1.b.(2)
shall be performed after
every 720 hours of system
operation.
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3.7.8 (Continued) i

Except as specified in
3.7.8.1.c, both trains of
the standby gas treatment
system shall be operable
during fuel handling
operations, If the
system is not operable
fuel movement shall not
be started (any fuel
assembly movement in
progress may be completed).

Amendment No. 42

4.7.8 (Con..nued)
b. (1.)

(2.)

Inplace cold DOP testing
s 317 be performed on the
HCPA filters after each
completed or partial
replacement of the HEPA
filter bank and after any
structural maintenance on
the HEPA filter system
housing which could affect
the HEPA filter bank
bypass leakage.

Halogenated hydrocarbon
testing shall be perfcirmed
on the charcoal adsorber
bank after each partial
or complete replacement
of the charcoal adsorber
bank or after any struc-
tural maintenance on the
charcoal adsorber housing
which could affect the
charcoal adsorber bank
bypass leakage.
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3.7.8 (Continued)

Control Room High Efficiency Air
Filtration System

a. Except as specified in
Specification 3.7.8.2.c
below, both trains of the
Control Room High Efficiency
Air Filtration System used
for the processing of inlet
air to the control room under
accident conditions and the
diesel generator(s) required
for operation of each
train of the system shall
be operable whenever secondary
containment integrity is
required and during fuel
hand1ing operations.

b. (1.) The results of the in-
place cold DOP tests on
HEPA filters shall show
>99% DOP removal. The
results of the halogenat-
ed hydrocarbon tests on
charcoal adsorber banks
shall show >99% halogenat-
ed hydrocarbon removal
when test results are
extrapolated to the
inftiation of the test.

(2.) The results of the
laboratory carbon sample
analysis shall show >95%
methyl fodide removal at
a velocity within 10% of
system design, 0.05 to
0.15 mg/m3 inlet methyl
fodide concentration,
>70% R.H., and >1250F,

c. From and after the date that
one train of the Control Room
High Efficiency Air Filtration
System is made or found to be
incapabie of supplying filtered
air to the control room for any
reason, reactor operation or
refueling operations are
permissible only during the
succeedfrg 7 days. If the
system {s not made fully oper-
allle within 7 days, reactor

Amendment Mo, 42

4.7.8 (Con

ued)

2. Control Room High Efficiency Air
Filtration System

(2.) Inplace cold DOP testing

At least once every 18
months the pressure drop
across each combined filter
train shall be demonstrated
to be less than 3 inches of
water at 1000 cfm.

(1.) The tests and analysis of
Specification 3.7.B.2.b
shall be performed once
every 18 months or
following painting, fire
or chemical release in
any ventilation zone
communicating with the
system whije the system

is operating.

shall be performed after
each complete or partial
replacement of the HEPA
filter bank or after any
structural maintenance
on the system housing
which could affect the
HEPA filter bank bypass
leakage.

(3.) Halogenated hydrocarbon
testing shall be performed
after each complete or
partial replacement of
the charcoal adsorber
bank or after any
structural maintenance
on the system housing
which couid affect the
charcoal adsorber bank
bypass leakage.

(4.) Each train shall be
operated with the heaters
in automatic for at least
15 minutes every month.

(5.) The test and analysis of
Specification 3.7.8.2.b.(2]
shall be performed after
every 720 hours of system
operation.
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3.7.8 (Continued)

shutdown shal® be

initiated and the reactor
shall be in cold shutdown
within the next 36 hours

and irradiated fuel handling
operatifons shall be terminated
within 2 hours. (Fuel handl-
ing operations in progress
may be completed).

Fans shall operate within
+ 10% of 1000 cfm.

Amendment No. 42

3.

4.7.8 (Continued)

c.

At least once every 18 months$
the following shall be
demonstrated:

(1) Automatic initfation of
the control room high
efficiency air filtration
system.

(2) Operability of heaters
at rated power.

Perform an instrument functional
test on the humidistate controlling
the heaters.
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TABLE 3.7.1

PRIMARY CONTAINMENT ISOLATION VALVES

Number of Power Maxisum Action on
Operated Valves Operating Normal Initiating
Group Valve Identification Inboard Outboard Time (sec.) Position Signal
1 Main Steam Line isolation
valves 4 4 J£ T 45 0 GC
1 Main steam line drain
isolation valves 1 1 30 Cc sC
188 Reactor Water sample line
{solation valves 1 1 10 Cc SC
2 Drywell purge supply isola- Cc(1) SC
tion valves 2 15 0(1) GC
. Suppression chamber purge
supply 1isolation valves 2 15 0 GC
2 Nitrogen purge isolation
valve 1 10 0 GC
2 Nitrogen makeup isolation
valve 1 10 C sC
2 Suppression chamber nitrogen|
makeup isolation valve 1 10 Cc SO
2 Drywell purge exhaust isola-
tion valves 2 15 Cc sC
2 Drywell exhaust isolation
valves 2 10 C sC
2 Suppression chamber purge
exhaust isolation valves 2 15 C SC
2 Suppression chamber exhaust
isolation valves 2 10 C SC
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NOTES FOR TABLE 3.7.1 (Cont'd)

2. High reactor vessel pressure *
3. High drywell pressure

Isolation valves in the high pressure coolant injection system (HPCI) are closed upon
any one of the following signals:

1. HPCI steam line high flow

2. High temperature in the vicinity of the HPCI steam line

3. Low reactor pressure

Isolation valves in the RCIC system are closed upon any one of the following signals:
1. RCIC steam line high flow

- High temperature in the vicinity of the RCIC steam line

3 Low reactor pressure

Actions in Group & are initiated by any one of the following:

1. Reactor low water level

2. Cleanup area high temperature

3. Cleanup inlet high flow

*The RHRS shutdown cooling injection isolation valves require a Group 2 signal plus high
reactor vessel pressure.

*%The Reactor Water Sample Line Isolation Valves initiate on a Group 1 signal plus high

drywell pressure.

e —— .



3.7.8.1 and 4.7.B.1 - Standby Gas Treatment System

The Standbv Gas Treatment System is designed to filter and exhaust the reactor
building / ‘mosphere to the stack during secondary containment isolation
conditions. Upon containment isolation, both standby gas treatment fans are
designed to start to bring the reactor building pressure negative so that all
leakage should be in leakage. After a preset time delay, the standby fan
automatically shuts down so the reactor building pressure is maintained
approximately % inch of water negative. Should one system fail to start, the
redundant system is designed to start automatically. Each of the two trains
has 100X capacity.

High Efficiency Particulate Air (HEPA) filters are installed before and

after the charcoal adsorbers to minimize potential release of particulates to
the environrent and to prevent clogging of the iodine adsorbers. The

charcoal adsorbers are installed to reduce the potential release of radioiodine
to the environment. The in-place test results should indicate a system leak
tightness of less than 1 percent bypass leakage for the charcoal adsorbers and

a HEPA filter efficiency of at least 99 percent removal of cold DOP particulates.
The le“osratory carbon sample test results should indicate a methyl iodide
removal efficiency of at least 95 percent for expected accident conditions.

The specified efficiencies for the charcoal and particulate filters is
sufficient to preculde exceeding 10 CFR 100 guidelines for the accidents
analyzed. The analysis of the loss of coolant accident assumed a charcoai
adsorber efficiency of 95% and TID 14844 fission product source terms, Hence,
installing two banks of adsorbers and filters in each train provides adequate
margin. A 14 kW heater maintains relative humidity below 70% in order to

ensure the efficient removal of methyl iodide on the impregnated charcoal
adsorbers. Considering the relative simplicity of the heating circuit, the

test frequency of onze per 18 months is adequate to demonstrate cperability.

Air flow through the filters and charcoal adsorbers for 15 minutes each month
assures operability of the system. Since the system heaters are automatically
controlled, the air flowing through the filters and adsorbers will be < 70%
relative humidity and will have the desired drying effect.

Tests of impregnated charcoal identical to that used in the filters indicate
that shelf life of five years leads to only minor decreases in methyl iodide
removal efficiency. Hence, the frequency of laboratory carbon sample analysis
is adequate to demonstrate acceptability. Since adsorbers must be removed

to perform this analysis, this frequency also minimizes the system out of
service time as a result of surveillance testing. In addition, although the
halogenated hydrocarbon testing is basically a leak test, the adsorbers nave
charcoal of known efficiency and holding capacity for elemental iodine and/or
nethly iodide, the testing also gives an indication of the relative

efficiency of the installed system.

The required Standby Gas Treatment System flow rate is that flow, less than
or equal to 4000 CFM which is needed to maintain the Reactor Building at a
0.25 inch of water negative pressure under calmwind conditions. This
capability is adequately demonstrated during Secondary Containment Leak Rate
Testing performed pursuant to Technical Specification 4.7.C.1.c.

172

Amendment No. 42



/‘o. Bt Do . “trme ma - e = wa ol p—

The test freguencics ere udoquate to detect ezuincent detericration pricr 0
significant defects, but the tests are ot Irequeut enouga .to loud the [ilters
or udscrbers, thus redusing their roserve capucity too quickly. The filter
testing is perforzed pursuant to appropriate procedures reviewed end 23sroved
by the Operations Review Cozzistee pursuact to Secticn é of these Teczrical
Specifications. The in-place testing of chareccel filters is perfcraed by
injecting a halogenated hydrocarbon into the systez upstroex of the skarcecal
adsorbers. NKeasurecents of the concectration upstrecs ani dcwnstreacs &re
made. The ratio of the inlet and cutlet concectrations gives an overall
indication of the leak tightzess of the systex. A sizilar prccecure
substituting dicctyl phthalate for palogenated hydrccarbon is used o test ilxe

HEPA fllters.

Pressure &rop tests across ¢41ter and adsorber banks are performed to detect
plugging or leak paths through the filter or adsorber zmedia. Coasidering tle
relatively short times the fans will be run for test purposes, aluzzing is
unlikely and the test interval of once per 18 months is reasonable.

BntuMMMthMamduwmmtwhahn
would be inleakage froam the Stacdby Gas Treatzent System Roca. This eansures
that there will be no bypass of process air around the filters or adsorbers.

Only cne of the two Standby Gas Treatzent Systems (SBGTS) is needed to caintain
the secondary containment at a 025 inch of wvater negative pressure upen containcent
1solation. If one systea is found to be incperable, there is 20 i{——ediate threat totibe
containment system performance and reactor operation or refueling activities
may cootimue vhile repairs are being zade. In the event one SBGTS is

ble, the redundant systea will be tested daily. This supstantiates
the availability of the nperable system and justifies contimued reactor cor

refueling operations.

If both trains of SBGTS are inoperable, the plant is brought to a conditicn
where the SBGTS is not required.

Amendment No. &2




Control Rooa Mirsh Efficd Alr YMltration ctom

The Control Rooa High Efficiency Alr Filtration Systea is desisned to Tilller
intake air for the control room atzosphere during cozditioss wxea zorzal
{ntage air cay be contamirated. Following =szual initistion, taze Control
Rooa High Efficiency Air Filtratioa System is designed %o positics dazpers axud
start fans waich divert the ncrzal air flow througt caarccal adsorzers Sefcre
it resches tia coatrol rcoa.

High Efficiency Particulate Air (HEPA) filters are installed before the
charecal adsorbers to prevent clogging of the icdize adsoroers. Tze charcoel
adsorbers are installed to reduce the potential intake of radioicdire toc tie
;:itrol room. A secocd bank of HEPA filters is icstalled dowasireaz of tzeczarccal
ter.
The in-place test results should indicate a systez leak tightress of less
than 1 percent bypass leakage for the charcoal adsoroders and a FEFA
efficiency of at least S9 percent removal of cold DOP particulates. Tte
laborstory carbon sazple test resulta sbould indicate a cetnyl icdide rezoval
efficiency of at least S0 perceat for expected accident conditions. Tests of
{mpregnated charcoal {dentical to that used in the filters indicate that
shelf life of five years leads to only ainor decreases in zetoyl iodide
resoval efficiency. Hence, the frequency of laboratory carbon saxple analysis
i3 sdequate to demonstrate scceptability. Sicce adsorbers cust be recoved
to perform this analysis, this frequency alsc minimizes tae systea out of
service time as a result of surveillance testing. In addition, altaough the
halogenated hydrocarbon testing is basically a leak tesc, the sdsorters have
charcoal of <iown efficiency and holding capacity for elezental icdize azd/or
methyl iodide, the testing also gives an indicaticn of tze relative
efficiency of the installed systeam.

Determinatiocn of the system pressure drop once fer cperasing cycle provides
indicestion that the HEPA filters and ckarccal adsorbers are rot clogged by
excessive amounts of foreign zatter and that oo bypess rcutes through tae
filters or adsorbers had developed. Considering the relatively stcrt tizes
the systezs will be operated for test purpoces, plugging is unlikely and the
test interval of once per cperating cycle is reascnable.

The test frequencies are adequate to detect equipment decerioraticn priocr to
significant defects, but the tests are not frequent erough to lcad the
filters or adsorbers, tous reducing their reserve capacity too quickly. Tte
filter testing is performed pursuant to appropriate procedures reviewed ard
approved by the Operations Review Committee pursuant to Section 6 of these
Technical Specifications. The in-place testing of charccal filters is
performed by injecting a halogenated hyarocarbon irto she system upstreax of
the charcoal sdsorbers. Measurezeats of the concentration upstresxz &xd
dovnstrean are sade. The ratio of toe {alet and ousle: concentriiions gives
an overall indication of :the lemk tightness of the syste=. ~ sizilar
procedure substituting dioctyl phthalate for halogeraced nydrocsroon is used
to test the HEPA filters. )

&

1f doth sreins of the system are found to be incpersbla, there i3 o

Amendment No. 42
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immediate threat to the control room and reactor operation or fuel handling
may continue for a limited period of time while repairs are being made.

If at least one train of the system cannot be repaired within seven days,
the reactor will be brought to a condition where the Control Room High
Efficiency Air Filtration System is not required.

Air flow through the filters and charcoal adsorbers for 15 minutes each month
assures operability of the system. Since the system heaters are automatically

controlled, the air flowing through the filters and adsorbers will be < 70%
relative humidity and will have the desired drying effect.

Amendment No. 42
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AN
3.7.C - Secendary Coetalncent

The secondary contain=ent is desigred to minimize aay ground level relsase
of radicactive zatarials which might result from a serious accidez:. Zae
reactor building provides secondary containzect during reactor operaticen,
wvhen the drywell is sealed and in service; the reactor buildirg provides
pricary containment when the reactor is szutdown azd tre drywsell i3 Opex, as
during refueling. Because the secondary coztainzent is an intezral part of
the cocplete containzest systexz, secondary cortairzent is required at all
times toat prisary coataincent is required as well as during refuelirg.

Initiating reactor building isolation and creration of the starddy gas
treatment system to maintain at least a 1/U inca of water negative pressure
within the seccndary containment provides en adequate test of the cperatior of the
reactor building isolation valves, leak tightress of the reactor buildirg
and performance of the standby gas treatzent systexz. Fuactiorally testing
the initiating sensors and associated trip channels dezonstrates the
capability for automatic actuation. Perfcrming these tests prior to
refueling will demonstrate secondary containment capability pricr to tae
time the prizary containzent is opened for refueling. Pericdic testing
glves sufficient comfidence of reactor building integrity and stancdby gas
treatment system perforsance capability.

Amendment No. 42 1748



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.8 RADIOACTIVE MATERIALS

Amendment No.

Applicabilicy:

Applies to the controlled release
of radiocactive liquids and gases
from the facility.

Ubjective:

To define the limits and conditions
for the release of radiocactive
effluents to the eavirons to assure
that any radiocactive releases are as
low as practicable and would not
result in radiation exposures
greater than a few percent cof
natural background exposures and,
in any event, within the limits of
10 CFR Part 20 for ianstantaneous
release rates.

Specification:

A, Liquid Effluents

b The instantaneous gross
radicactivity ralease
concentration in liquid
effluents from the sta~-
tion shall not exceed the
values specified ip 10
CFR Part 20, Appendix B,
for unrestricted areas.

- The release rate of radio-
active liquid effluents,
excluding tritium and noble
gases, shall not axceed 10
curies during any calendar
quarter, without specific
approval from the Commissio

42

4.8 RADIOACTIVE MATERIALS

Applicability:

Applies to the periodic test and
reccrd requirements and sampling
and monitoring methods used for
facilities effluents.

Objective:

To ensure that radicactive liquid
and gaseous releases from the
facility are maintained within

the limits specified by Specifica-
tions 3.8.A and 3.8.B.

Specification:

A, Liquid Effluents

1. Facility records shall
be maincained of the
sadicactive concentrations
and volume before dilution
of each batch of liquid
effluent released, and of
the average dilution flow
and length of time over
whica each discharge
occurred.

- Prior to release of each batch
of liquid effluent, a sample
shall be taken from that batch
and analyzed for gross radio-
activity (B, ¥ ) and a complete
gamma spectrum analysis to dem-
onstrate compliance with 3.8.A.
using the circulating water flow
rate at the time of discharyge.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.‘.A

3.

Amendment No. &2

Liquid Effluents (Cont'd)

The annual average concentra-
tion of tritium prior to
dilution in a natural body
of vater shall not exceed

1 x 1077 uCi/ce.

During release of radicactive
vastes, the following condi-
tions shall be met:

a. The minimum dilution water
required to satisfy 3.8.A.1
shall be met.

b. The gross activity monitor
and recorder on the rad-
wvaste effluent line shall
be oparable.

¢. The effluent control
monitor shall be set to
alarm and automatically
close the waste discharge
valve prior to exceeding
the limits specified in
3.8.A.1 above.

d. Liquid waste activity anc
flow rate shall be contin-
uously monitored and
recorded during release.

The equipment installed in the

1iquid radicactive waste system
shall be maintained and shall

be operated to process, as a min-
imum, all liquids prior to their
discharge when the activity re-
leased during any calandar quar-
ter excesds 1.25 curies.

When the release rate of radio-
active liquid effluents,
excluding tritium and noble
gases, exceed 2.5 curies during
any calendar quarter, the
licansee shall notify the
Director, Directorate of
Licensing within 30 days iden-
tifying the causes and describ-
ing the proposed program of
action to reduce such release
rates,

4.8.A

3.

5.

Liquid Effluents (Cont'd)

A monthly proportional composite
liquid waste sample, including

an aliquot of each batch released
during the month, shall be
analyzed for tritium, Sr-89,
Sr-90, and gross alpha radio-
activity.

At least one representative
1iquid waste batch per month
shall be analyzed for dissolved
fission and activated gases.

The liquid effluent radiation
monitor shall be calibrated at
least quarterly by means of

a check source and annually

with a known radiocactive source.
Each monitor, as described, shall
also have an instrument channel
test monthly and a sensor check
daily.

The status and performance of
automatic isolation valves and
discharge tank selection valves
and results of independent
1iquid waste samples shall be
checked and logged.



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

Airborne Effluents (Cont'd)

When the release rate exceeds 0.05
Ci/sec for a period of greater
than 48 hours, the licensee shall
notify the Director, Directorate
of Licensing, in writing within

10 days.

During release of gaseous
wastes, the following condi-
tions shall be met:

a. The grcss activity monitor,
the iodine activity monitor
and particulate activity
moriitor shall be operable.

b. The dinimum air flow shall
be maintained.

&. Isolation devices capaole
of limiting gaseous release
rates from the main stack to
wirhin tne values specified
in 3.8.B.1 above shall be
operable,

One reactor building exhaust vent
and one plant stack monitoring
system shall be operable, and the
off-gas radiation monitors shall
be operable or operating whenever
steam pressure is available to
the air ejectors. If these
requirements are not sacisfied,

a normal orderly shutdown shall
be initiated witnin one hour,

and the reactor shall b2 in the
hot shutdown condition within

10 hours in the case of the stack
monitor or 10 days in the :ase of
the building vent monitor.

The containment shall not be
purged except through the stand-
by gas treatment system while
the reactor is in cthe RUN mode.

Amendment No., 42

4.8.B

Airborne Effluents (Cont'd)

a. Within one month after the
date of initial criticality
of the reactor.

b. At least monthly thereafter.

e Following each refueling,
process change or other
occurrence which could alter
the mixture of radionuclides.

The release rate of tritium

in the gaseous effluents shall
be determined on the basis of a
representative sample collected
and analyzed for tritium at
least quarterly.

Samples of offgas effluents shall
be taken at least every 96 hours

and a ratio of long-lived to
short-lived radicactivity deter=-
mined. When these samples

indicate a change in this ratio
of greater than 202 irom the
ratio established by the previous
monthly isotopic analvsis, a new
isotopic analysis srall be
performed.

Facility recorde of iodine and
particulate releases with half
lives greater than eight davs
shall be maintained on the basis
of all filter cartridges councad,.
These filters shall be analyzed
for I-131 (charcoal), gross radio-
activity (B,¥ ) and a complete
gamma spectrum (particulate).
These filters shall be analyzed
weekly when the iodine or par-
ticulate release rate is less

180



LIMITING CONDITIONS FOR OPERATION SURVEILLANCE UIREMENTS

3.8.8 Airborne Effluents (Cont'd) 4.8.8 Airborne Effluents (Cont'd)

than the annual average release

rate given in 3.8.B.2 above, other-
wise the cartridges shall be
removed and analyzed daily until a
steady release level has been estab- |
lished.

release point shall be analyzed for

7. A weekly charcoal filter from each I
I-133 and I-135 at least quarterly.

8. Aweekly particulate filter from l
each release point shall be analyzed

for gross alpha radiocactivity at

least quarterly. A composite of

a months' filters from each release

point shall be analyzed for Sr-89

and *Sr-90 at least quarterly. I

9., When the average daily gross

: radicactivity release rate equals
or exceeds that givem in

3.8.8.3 or increases by 50%

over the previous day, the
iodine and particulate cartridge
shall be analyzed to decermine
the release rata increase for
iodines and particulates.

10. All waste gas monitors shall be

! calibrated at least quarterly

by means of a built-in check
source and annuaily with a known
radioactive source, Each monitor
shall have an instrument channel
test at least monchly and semsor
check at least daily.

11. At least annually, automatic
initiation and closure of waste
gas system shall be verified.

Amendment No. 42
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LIMITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

3.9 AUXILIARY ELECTRICAL SYSTEM L9 AUXILIARY ELECTRICAL SYSTEM
Applicability: Applicability:
Applies to the auxiliary electrical Applies to the periodic testing re-
power system. quirements of the auxiliary clectri-
cal systems,
Objective: Objective:
To assure an adzquate supply of elec- Verify the operability of the
trical power for operation of those _ suxiliary elcctrical systeam.
systems required for safety.
Specification: Bpecification:
A.  Auwxiliary Electrical Bjuipment A. Auxiliary Electrical BEquipmeut
Burveillance
The reactor shall not be made critical {1. Diesel Generators
unless all of the following conditions ¥
are satisfied: a., Each diesel generator shall be manually
started and loaded once each month to
| At least one offsite transmission line demonstrate operational readiness. The
and the startup transformer are avail- test shall continue for at least a
able and capable of automaticelly one hour period at rated load.
supplying auxiliary power to the emer-
gency dbuses, During the monthly generator test the
diesel generator starting air compres-
2. An additional source of offsite power sor thall Ye checked for operation and
consisting of one of the following: its ability to recharge air receivers.
The operation of the diesel fuel oil
a. A transmission line and shutdown trans-| transfer pumps shall be demonstrated,
former capable of supplying power to and the diesel starting time to reach
the emergency 4160 volt buses. rated voltage and frequency shall be
logged.
b. The main transformer and unit auxiliary
transformer available and capable of Also, once per operating cycle the diesel
supplying power %o the emergency 4160 generator shall be manually started and
volt buses. loaded from the Alternate Shutdewn Station
3. ::;:041;::: ::::::t::;.:::it ::.:ic;.v. b. Once per operating cycle the condition
under which the diesel generator is
& minimun of 19,800 gallons of diesel required will be simulated and a test
fuel on site. conducted to demonstrate that it will
start and accept the emargency load
within the specified time sequence.
The results shall be logged.
Amendment No. 42
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L CONDIT FOR OPERATION

SURVEILLANCE REQUIREMENTS

c.

1. Verifying de-energization of the
emergency buses and load shedding
from the emergency buses.

2. Verifying the diesel starts from
anbient condition on the auto-
start signal energizes the
emergency buses with permanently
connected loads, energizes the
auto-connected emergency loads
through the load sequence and
operates for > 5 minutes while
its generator is loaded with the
emergency loads.

The results shall be logged.

Once per operating cycle with the
diesel lcaded per 4.9.A.1.b verify
that on diesel generator trip sec-
ondary (off-site) a-c power is auto-
matically connected to the emergency
service buses and emergency loads aras
energized through the load sequencer
in tha same manner as described in
4.9.A.1.b.1.

The results shall be logged.

2. Secondary Off-Site Power

A.

Amendment No. &2

A test will be performed once per
operating cycle to verify that the
shutdown transformer breakers will
close on to the safety related
buses within 12 to 14 seconds.
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.9.A Auxiliary Electrical Equipment

4, 4160 volt buses A5 and A6 are ener-
gized and the associated 480 volt
buses are energized.

S. The station and switchyard 125 and
250 volt batteries are operable.
Each battery shall have an operable
battery cnarger.

6. Emergency Bus under Voltage
Annunciation System is operable.

Emergency buses A5 & A6 shall not

be operated below 3745 during
normal operation.

B. Operat.ion with Inoperable Equipment

Whenever the reactor is in Run Mode or
startup Mode with the reactor not in a
Cold Condition, the availability of
electric power shall be as specified
in 3:.9.5:1, 3.9.2.2, 3.9.5.3, 3.9.5.%
and 3.9.B.5.

1. From and after the date that incoming

power is not availble from the start-
up or shutdown transformer, continued

Amendment No. 42

4.9.A Auxiliary Electrical Equipment

€Ce

Surveillance

Once a month the quantity of diesel
fuel available shall be logged.

Once a month a sample of diesel
fuel shall be checked for quality
in accordance with ASTM D270-1975.
The quality shall be within the
acceptable limits specified in
Table 1 of ASTM D975-77 and logged.

Station and Switchyard Batteries

. Every week the specific gravity,

the voltage and temperature of the
pilot cell and overall battery
voltage shall be measured and logged.

Every three months the measurements
shall be made of voltage of each cell
to nearest 0.1 volt, specific gravity
of each cell, and temperature of
every fifth cell. These measurements
shall be logged.

Once each operating cycle, the statea
batteries shall be subjected to a
rated load discharge test. The spe-
cific gravity and voltage of each
cell shall be decermined after the
dlscharge and logged.

Emergency Under Voltage Annunciation
System

. Once each operating cycle, calibrate

the alarm sensor.

Once each 31 days perform a channel
functional test on the alarm system.

. In the event the alarm system is

determined inoperable under 3.b above,
commence logging safety related bus
voltage every 30 minutes until such
time as the alarm i{s restored to
operable status.
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS

3.9.8 Operation with Inoperable Equipment

following conditions are satisfied
and the AZC is notified within 24
hours of the occurrence and the plans
for restoration of the inoperable
components:

a. The startup transormer and both
offsite 345 kV transmission lines are
available and capable of automati~
cally supplying auxiliary power to
the emergency 4160 volt buses.

b. A transmission line and associated
shutdown transformer are available
and capable of automatically sup-
plying auxiliary power to the
emergency 4160 volt buses.

5. From and after the date that onme of
the 125 or 250 volt battery systems
is made or found to be inoperable
for any reason, continued reactor
operation is permissible during the
succeeding three days within
electrical safety considerations,
provided repair work is initiated in
the most expeditious manner to
return the failed component to an
operable state, and Specification
3.5.F is satisfied. The AEC shall be
notified within 24 hours of the
situation, the precautions to be
taken during this period and the
plans to return the failed component
to an operable state.

6. With emergency bus voltage below
3745 during normal operation, transfer
the safety related buses to the
diesel generators and be in at least
Hot shutdown within the next 4 hours
and in Cold shutdown within the
following 12 hours.
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ES (Continued)

3

.9

can be used for either 125 volt battery, (2) a 250 volt d-c back-up battery
charger is supplied. Thus, on loss of normal battery charger, the back-up
charger can be used. The 125 volt battery system shall have a minimum of
105 volts at the battery terminals to be considered operable. The 250 volt
battery system shall have a minimum of 210 volts at the battery terminals to
be considered operable.

Automatic second level undervoltage protection is installed on the startup
transformer and is available when safety related loads are being supplied from
this source. During normal operation, the unit auxiliary transformer supplies
safety related buses. Automatic second level undervoltage protection is not
installed on the unit auxiliary transformer. Safety related loads are in use
during normal operation aud thus are not provided with automatic second level
undervoltage protection. BECo is conducting rew grid studies with the intent
of providing automatic second level undervoltage protection.* We expect these
studies to be completed and any necessary modifications to be installed prior
to startu, from reload 5. During Cycle 5, the Safety Bus Degraded Voltage
Alarm System will be relied upon in conjunction with operator action, to pre-
clude operation with a degraded bSus voltage condition.

* for the unit auxiliary transformer and the startup transformer.
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The monthly test of the diesel generator is conducted to check for equipment
failures and deterioration. Testing is conducted up to equilibrium operating
conditions to demonstrate proper operation at these conditions. The diesel
generator will be manually started, connected to the bus and load picked up.
The diesel generator should be loaded to a least 73% of rated load to pre-
vent fouling of the en;ine. It is expected that the diesel generator will be
run for one to two hours. Diesel generator experience at other generating
stations indicates that the testing frequency is adequate and provides a high
reliabilicty of operation should the system be required.

Each diesel generator has one air compressor and two air receivers for start-
ing, one air compressor and three receiver tanks for turbo-charger assist in

starting and loading. It is expected that the air compressors will run only

infrequently. During the monthly check of the diesel generator, one receiver
in each set of receivers will be drawn down below the point at which the cor-
responding compressor aucomatically starts to check operation and the ability
of the compressors to recharge the receivers.

The diesel generator fuel consumption rate at full load is approximately 193
gallons per hour. Thus, the monthly load test of the diesel generators will
test the operation and ibility of the fuel oil transfer pumps to refill

the day tank and will caeck the operation of these pumps from the emergency
source.

The test of the diesel 2ienerator during the refueling outag-> will be more com-
prehensive in that it + .11 functionally test the system; i.e., it will check
diesel generator start:.g and closure of diesel generator breaker and sequenc-
ing of load on the diesel generator. The diesel generator will be started by
simulation of a loss-of-coolant accident. In conjunction with this an under-
voltage condition will be imposed to simulate a loss of off-site power. The
timing sequence will be checked to assure that the diesel generators can operate
the core spray pumps at rated power within thirty seconds and the LPCI pumps at
rated power within forty-three seconds. Additionally, with the Diesel Generator
operating as described above the capability of supplying power the the Emergency
Bus will be further substantiated. This will be accomplished by tripping the
Diesel Generator Breaker and verifying that secondary offsite power is connected
to the Emergency Bus and emergency loads are energized through the load sequencer.

Periodic tests between refueling outages verify the ability of the diesel generator
to run at full load and the core and containment cooling pumps to deliver full flow.
Periodic testing of thec various components, plus a functional test once-a-cycle,

is sufficient to maintain adequate reliabilicy.

Although station batteries will deteriorate with time, utility experience in-
dicates there is almost no possibility of precipitous failure. The type of
surveillance desciibed in this specification is that which has been demon-
strated over the years to provide an indicatiou of a cell becoming irregular
or unservicesble long before it becomes a failure. In addition, the checks
described also provide adequate indication that the batteries have the speci-
fied ampere hour capability.
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LIMITING CONDITIONS FPOR OPERATION
3.11 RZACTOR FUEL ASSEMBLY

A

Amendment No. 42

ggnengsg;

The Limiting Conditions for Operation
associated with the fuel rods apply
to those parameters which monitor the
fuel rod operating conditions.

g!joctivt

The Objective . the Limiting Condi~-
tions for Op-.ation is to assure the
performance of the fuel rods.

!g.cif cations

Ave’ age Planar Linear Heat

Ge eration Rate (APLEGR)

During power operation with both
recirculation pumps operating, the
APLHEGR for each type of fuel as a
function of sverage planar exposure
shall not axceed tue spplicable
limiting value shown in Figures
3.11-1 through 3.11-5. The top
curves are applicable for core flow
greater than or equal to 90% of
rated core flow. When core flow is
less thac 90% of rated core flow, the
lower curves shall be limiting. 1f
at any time during operation it is
determined by normal surveillance
that the limiting value for APLHGR
is being exceeded, action shall be
{nitiated .~ thin 15 minutes to re-~
store operatlon to within the
prescribed limits. 1f the APLHGR
i{s not returned to within the
prescribed limits within two (2)
hours, the reactor shall be brought
to the Cold Shutdown condition with-
{n 36 hours. Surveillance and
corresponding action shall contiiue
until reactor operation is with'n
the prescribed limits.

RVEI

IREMENTS

4.11 REACTOR YUEL ASSDOLY

A.

Applcability

The surveillance Requirements
spply to the parameters which
the fuel rod operating condi-
tions. .

Objective

The Objective of the Surveil~
lance Requirements is to
specify the type and f -equency
of surveillance to be applied
to the fuel rods.

!gggificationn

Average Planar Linear Heat
Generation |

The APLEGR for each type of
fuel as a function of average
planar exposure shall be
determined daily during
reactor operation at 2 252
rated thermal power.

P g——.




LIMITING CONDITIONS FOR OPERATION

Anendment No. 42 205A-1

SURVEILLANCE REQUIREMENTS

Linear Heat Generation Rate mz B.

During reactor power operation

the linear heat generation rate (LHGR)
of any rod in any fuel assembly at
ary axial location shall not exceed
13.4 kw/ft for 8x8 and P8x8R fuel.

1f at any tise during

operation it is determined by normal
surveillance that the limiting value for
LHGR is being exceeded, action shall be
initiated within 15 minutes t. restore
operation to within the prescribed limits.
1f the LHEGR is not returned to within the
prescribed limits within two (2) hours,
the raactor shall be brought to the Cold
Shutdown condition within 36 hours.
Surveillance and corresponding action
shall continue until reactor operation is
within the prascribed limits.

Linear Heat Generation Rate (LHGR)

The LHGR as a function of core
height shall be checked daily
during reactor operation at > 25%
rated thermal power.
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LIMITING CONDITIONS POR OPERATION

SURVEILLANCE REQUIREMENTS

C. Minioum Crttigg Power Ratio 5&)

1.3% for 8x8 and P8x8R fuel, If at

any time during operation it is detar-
ained by normal surveillance that the

limiting valus for MCPR is being ex-
ceeded, actiom shall be initiated

wvithin 15 minutes to restore operation

to within the prescribed limits. If

the steady state MCPR is not returned
to within the prescribed 1imits within

two (2) hours, the reactor shall be

brought to the Cold Shutdown condition

within 36 hours. Surveillance and
corresponding action shall continue
until reactor operationm is within
the prescribed limics.

Por core flows other than rated the
MCPR shall be 2 1.35 for 8x8 and
PExSR fuel times K¢, where K¢ is as
shown in Figure 3.11-8.

As an alternative mathod providing
equivalent thermal-hydraulic protec=
tion at core flows other than rated,
the calculated MCPR may be divided
by K¢, where K¢ i{s as shown in
Figure 3.11-8.

Amendment No. 42 2058

operation MCPR shall be2

C. Minimum Critical Power Ratio (MCPR
MCPR shall be determined daily
during reactor power operation at
> 25% rated thermal power and
following any change in power
level or distributiom that would
cause operation with a limiting
control rod pattern as described
in the bases for Specification
3.3.8.5.




pasts
3.1

Average Planar Linear Heat Ceneration Rate

This specifications assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident
will not excesd the limit specified in the 10 CMR 50, Appendix K.

The peak cladding temperature (PCT) following & postulated
loss-of-coolant accident is primarily a function of the average
heat generation rate of all the rods of a fuel assembly at any
axial locatioca and is only dependent, secondarily on the rod
to rod power distribution within an assembly. The peak clad
temperature is calculated assuming a LHGR for the highest
powered rod which is equal to or lass than the design LHGR.
This LECR times 1.02 is used in the heat-up code along with
the exposure dependent steady state gap conductance and
rod-to-rod local peaking factors. The limiting value for
APLEGR is this LEGR of the highest powered rod divided by

its local peaking factox.

The calculational procedurs used to establish the APLACR limit
for each fuel type is based on a loss-of-coolant accident analysis.
The emergency core cooling system (BCCS) evaluation models which
are employed to determine the effects of the loss of coclant
accident (LOCA) in accordance with 10CFRS0 and Appendix K are
discussed in Reference 1. The models are identified as LAMB,
SCAT, SAFE, REFLOOD, and CHASTE. The LAMB Code calculates the
short term blcwdown respouse and core flow, which are input into
the SCAT code tc calculate blowdown heat transfer coefficients.
The SAFE code is used to determine longer term system Tresponse
and flows from the various ECC systems. Whare appropriate, the
output of BAFE is used in the REFLOOD code to calculate 1iquid
levels. The results of these codes are used in the CHASTE code
to calculate fuel clad temperatures and maximum sverage tlanar
linear heat generation rates (MAPLEGR) for each fuel type.

The significant plant input parameters are given in Reference -
MAPLHGR's for the present fuel types were calculated by the above
procedure and are included in Reference 3. The curves in Figures
3,11-1 through 3.11-5 were generatecd by multiplying the values in
Reference 3 by factors given i{n Reference 4 These multipliers
vere developed assuming no core spray heat transfer credit in the

LOCA analysis.

Anendnent No. 42 205C
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BASES:
3.11C MINDOM

Qparating Limit NCYR

For any abnormal operating transient snalysis evaluation with

the i{nitial conditiom of the reactor being at the steady state
operating limit, it is required that tha resulting MCPR does not
decrease balow the Safety Limit MCPR at any time during the
transient assuming instrument trip setting given in Specification
2.1. The required operating limiz MCFR at steady stats conditiomns
in Specification 3.11.C was chosen conservatively at a value higher
than MCPR's of past analysis with the objective of establishing an
operating limit MCFR which is fuel type and cycle independant.

The differenc: batween the specified Operating Limit MCPR in
Specification 3.11C and the Safety Limit MCPR in Specification
1.1A defines the largest reduction in critical power ratio (CFR)
permitted during any anticipated sbnormal operating transieant.
To ensure that this reduction is not exceeded, the most lixiting
transients are analiszed for each reload and fuel type (6x8 and
P8xBR) to determine that transient which yields the largest value
of ACPR. This wvalue, K when added to the Safaty Limit MCPR must
be less than the minimum operating limit MCPR's of Specification
3.11.C. The result of this evaluation is documentad in the
"Supplemental Reload Licemsing Submittal" for che current reload.

The evalustion of a given transient begins with the system t
parameters shown in Tables 5-4, 56 and 5-8 of MEDE~24011~-P'"/,
Supplemented by reload umique inputs given in the current
Supplemental Reload Licensing Submittal. These values are input
to a GE core behavior transient computar program described
{n NEDO-10802€(2), Also, the void reactivity coefficients that
wers input to the transient calculational procedure are based
on & new mthod of calculation termed NEV which provides a better
sgreement between tha calculated api plant instrumen TOWer
distributions. The outputs of this program along with the
{nitial MCPR form the input for further analyses of the
thermally mm;mm.u:hmmu.Mu ient
thermal hydrsulic SCAT code described in NEDE-20566 ). The
principal result of this svaluation is the reduction in MCFR
caused by the transient.
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Two codes are used to analyze the rod withdrawal error transient,
The first code simulates the three dimensional BWR core nuclear
and thermal-hydraulic characteristics. Using this code a limiting
control rod pattern is determined; the following assumptions are
included in this determination:

(1) The cors i. operating at {ill power in the xenon-free conditiom.
(2) The highest worth comntrol rod is assumed to be fully inserted.

(3) The analysis is performad for the most reactive point in the
cycla.

(4) The control rods are assumed to be the worst possible pattern
without exceeding thermal limits.

(5) A bundle in the vicinity of the highest worth control rod is
assumed to be operating at the 3iximum allowable linear heat
generation rata.

/6) A buadle in the vicinity of the highest worth control 'od is
assumed to be operating the minimum allowable critical power
ratio.

The three-dimensional BWR code then simulates the core p*sponse tO
the contrsl rod withdrawal error. The second code calculates the
Eod Block Monitor response to the rod withdrawal error. This code
simulates the Rod Biock Monitor under selected failure conditions
(LPRM) for the core rod use (calculated by the 3-dimensional BWR
simulation code) for the comtrol rod withdrawal.
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The analysis of the rod withdrawal error for Pilgz’'~ Unic 1
considers the continuous withdrawal of the maximum worth control
rod st its maximum drive speed from the reactor. A summary of

the analytical msethods used to determine the suclear charscteristics
is given in Sectiom 5.2.1.5 of NEDE~24011-P.

The purpose of the K¢ factor is to define operating limits
at other than ratsd flow conditions. At less than 100% flow
the required MCPR is the product of the operating limit MCPR
and the Ky factor. Specifically, the K; factor provides

the required thermal margin to protect against a flow ino-
crease transient. The most limiting transient initiated from
less than rated flow conditions is the recirculation pump

speed up caused by & motor-generator speed control failure.

For operation in the automatic flow control mode, the " factors
assure that the operating limit MCPR given in Specification 3.11C
will not be violated should the most limiting transient occur at
lese than rated flow. In the manual flow control mode, the K¢
factors assure that the Safety Limit MCPR will nct be violated
for the same postulatad transient event.

The factor curves shown in Figure 3. 11-8(") were developed
generically which are applicable to all BWR/2, BWR/3, and BWR/4
reactors. The K¢ factors were derived using the flow comtrol
line corresponding to rated thermal power at rated core flow.

For the manual flow control mode, the Kf factors were calculated
such that at the maximum flow state (as limited by the pump scoop
tube set point) and the corresponding core power (aleug the rated
flow control line), the limiting bundle's relative power was
adjusted until tne MCPR was slightly above the Safety Limic.
Using this relative bundle power, the MCPR's were calculated

at different points along the rated flow control line
corresponding to different core £lows. The ratio of the MCPR
calculated at a givem point of core flow, divided by the
operating limit MCPR determines the Kf.

For operation in the automatic flow control mode, the same
procedure vas employed except the initial power distribution
was establ: "e=d such that the MCPR vas equal to the operating
limit MCPR at rated power and flow.
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Amendment No. 4%

The factors shown in Figure 3. n-‘“’ are conservative for the
Pilg Unit 1 operatiocm because the operating 1imit MCPR

given in Specification 3,11C is greater than the original 1.20
operating limit MCTR used for the generic derivation of Kg.

mwnaxncn.mnuo = SURVE IREMENT

ueonchomlmrmumothno:oqm:ozsz. the
reactor will be operating at sioimm 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 {ndicated that the resulting
MCPR value is in excess of requiremencs by & considerable
margin., With this low void conteant, any inadvertent core flow
{ncrease would only place operation in a more conservative mode
relative to MCFR. During .nitial start-up testing of the plant,
a MCPR evaluation will be made at 251 thermal power level with
minisum recirculation pump speed. The MCPR margin will thus

be demonstrated such that future MCPR evaluation below this
power lmlvtnbouhmtobo\mocuun. The daily re-
quirement for calculating MCPR above 25% rated thermal power is
sufficient since power distribution shifts are very slow when

The requirement for calculating MCPR when & limiting control
rod pattern is approasched ensures that MCPR will be known
following a change in power Or power shape (regardless of
magnitude) that could place operation at & thermal limit.
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FIGURE 3.11-3
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FIGURE 3.11-4
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MAXIMUM AVERAGE PLANAR
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FIGURE 3.11-5
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5.0 MAJOR DESIGCN FEATURES

5.1

5.2

5.3

5.4

SITE VEATURES

Pilgrim Nuclear Power Station is located on the Western Shore of
Cape Cod Bay in the Town of Plymcuth, Plymouth County, Massachu~-
setts. The site is located at approximately 41°51' worth latitude
and 70°35' wast longitude on the Manomer Quadrangle, Massachusetts,
Plymouth County 7.5 Minute Series (topographic) map issued by U.S.
Geological Survey. UTM coordinatas are 19-46446N-3692E.

The reactor (center line) is located approximately 1800 feet from
the nearest property boundary.

REACTOR

A. The core shall consist of not more than $80 fuel assemblies
of Bx8 ‘93 fuel rods) and P8xBR (62 fuel rods).

B. The resctor cors shall contain 145 cruciform-shaped control
rods. The control material shall be boron carbide powder
(34C) compacted to approximately 702 of theoratical density.

REACTOR VESSEL

The reactor vessel shall be as described in Table 4.2.2 of the FSAR.

The spplicable design codes shall be as described in Table 4.2.1 of
the FSAR.

CONTAINMENT

A. The principal design parameters for the primary conta’nment
shall be as given in Table 5.2.1 of the FSAR. The applicable
design codes shall be as described in Sectiom 12.2.2.8 of the
PSAR.

B. The secondary contaioment shall be as described /n Section
5.3.2 of the FSAR.

C. Penstrations to the primary containment and piping passing

through such penetrations shall be designed in accordance
with standards set forth in Suction 5.2.3.4 of the FSAR.
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