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• 1. 0 lJE Fll'\l TlONS 

The succC'eding frequently used tcr111s arc ex
plicitly defined so tlut ~1 uniform interpretation 
of lhe specific:1tiun::; 111:1y bt' achieved. 

A. Abnur111al Occurrence - An abnormal occur
);cl1cc .. i11c~li1s-thc occurrence of ~111y plant 
condition that: 

1. Causes a Limiting Safety System Setting 
to exceed the setting established in Sec
tion 2 of the Technical Specifications, or 

2. Exceeds a Limiting Condition for Opera
tion as established in Section 3 of the 
Technica 1 Specifications, or 

3. Causes any uncontrolled or unplanned re
lease of radioactive material from the 
site, or 

4 Results in safety system component fail
ures which could, or threaten to, render 
the system incapable of performing its 
intended safety function as defined in the 
Technical Specifications or SAR, or 

5. Results in abnormal degradation of one of 
the several boundaries which are designed 
to contain the radioactive materials result
ing from the fission process, or 

6. Results in uncontrolled or unanticipated 
changes in reactivity of greater than 11

; .0.K. 

B. Alteration of the Reactor Core - The act of 
moving any component in the region above the 

·core support plate, below the upper grid and 
\\·ithin the shroud. Nonna) control rod move
ment with the control rod drive hydraulic 
system is not defined as a core alteration. 

• C. Hot Standby - Hot standby me::ins operation with 
the reactor critical, system pressure less than 
GOO psig, ~rnd the main steam isolation valves 
closed. 

D. lmmedi::itc - Immediate means that the required 
action will be initiated as soon as practicable 
considering the safe operation of the unit and 
the importance of the required action. 

E. Instrument Calibration - An instrument cali
bration means the adjustment of an instrument 
signal output so that it corre.sponds, within ac
ceptable range, and accuracy, to a known 
value(s) of foe parameter which the instrument 
monitors. Calibration shall encompass the 
entire instrument including actuation, ala rm, 
or trip. Response time is not part of the 
routine instrument calibration, but will be 
checked once per cycle. 

F. Instrument Functional Test - An instrument 
functional test means the injection of a simu
lated signal into the instrument primary sensor 
to verify the proper instrument response 
alarm, and/or initiating action_ 

G. Instrument Check - An instrument check is 
qualitative determination of acceptable oper
ability by observation of instrument behavior 
during operation. This determination shall 
include, \\'here possible, comparison of the 
instrument with other independent instruments 
measuring the same variable. 

H. Limiting Conditions for Operation (LCO) - The 
limiting conditions for operation specify the 
minimum acceptable levels of system perform
ance necessary to assure safe startup and op
eration of the facility. When these conditions 
are met, the plant can be operated safely and 
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• 
:.rnd alJnormal situations can be safely 
controlled. 

I. Limiting Safety System Setting (LSSS) - The 
limiting safety system settings are settings on 
instrumentation which initiate the automatic 
protective action at a level such that the safety 
limits will not be exceeded. ·The region 
between the safety limit and these settings 
represents margin \\·ith normal operation lying 
belO\\' these settings. The marg·in has been 
established so that \\·ith proper operation of the 
instrumentation the safety limits will nev<:ir be 
exceeded. 

J. Logic System Functional Test - A logic sys
tem functional test means a test of all relays 
and contacts of a logic circuit from sensor 
to activated device to insure all compo,nents 
are operable per design intent. Where possi
ble. action will go to completion, i.e. , pumps 
will be started and valves opened. 

K. l\linimum Critic;i l He;it Flux Ratio (IVICHFR) -
The lowest in-core ratio of critical heat flux 
(that heat flux which results in transition 
boiling) to the actual heat flux. 

L. Mode - The reactor mode is that which is 
established by the mode-selector-switch. 

M. Operable - A system or component shall be 
considered operable when it is capable of 
performing its intended function in its re
quired manner. 

N. Operating - Operating means that a system 
or component is performing its intended 
functions in its required manner. 

0. Oper::-iting Cycle - lnterval between the encl 
of one refueling outage ::-ind the encl of the 
next subsequent refueling outage. 

P. Peaking Factor - The ratio of the maximum 
fuel rod surface heat flux in an assembly to 
the average surface heat flux of the core. 

Q. Primary Containment Integrity - Primary 
containment integrity means that the drywell 
and pressure suppression chamber are intact 
and all of the following conditions are satisfied: 

1. All manual containment isolation valves on 
lines connecting to the reactor coolant sys
tem or containment which are not required 

·to be open during accident conditions are 
closed. 

2. At least one door in each airlock is closed 
and sealed. 

3. All automatic containment isolation valves 
~ire opernble or deactivated in the isolated 
position. 

4. All blind flanges and manways ar.e closed. 

R. Protective Instrumentation Definitions 

1. Instrument Channel - An instrument chan
nel means an arrangement of a sensor and 
nuxiliary equipment required to generate 
and transmit to a trip system a single trip 
signal relnted to the plant parameter 
monitored by that instrument chnnnel. 
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• 
2. Trip System - A trip system mean:; a1i 

arrangement of instrument channel trip 
signals and auxiliary equipment required 
to initia_te action to accomplish a protec
tive trip function. A trip system may re
quire one or more instrument channel trip 
signals related to one or more plant param
eters in order to initiate trip system action. 
Initiation of protective action may reouire 
the tripping of a single trip system or the 
coincident tripping of two trip systems. 

;3. Protective Action - An action initiated by 
the protection system when a limit is 
reached. A protective action can be at a 
channel .or system level. 

4. Protective Function - A system protective 
action which results from the protective 
action of the channels monitoring a 
particular plant condition. 

S. Rated Neutron Flux - Rated neutron flux is 
the neutron flux that corresponds to a steady
state power level of 2527 thermal megawatts. 

T. Hated Thermal Power - Rated thermal power 
means a steady-state power level of 2527 
thermal megawatts. 

U. Reactor Power Operation - Reactor power 
operation is any operation with the mode 
switch in the "Startup/Hot Standby" or 11 Run11 

position with the reactor critical and above· 
1% rated thermal power. 

1. Startup/Hot Standby Mode - In this mode 
the reactor protection scram trips, initi
ated by condenser low vacuum and main 
steamline isolation valve closure, are by
p3 ssed when reactor pressure is less 

.·than 600 psig; the low pressure main 

steam line isolation v;dvc clo;:;ure trip is 
bypassed, the re:1ctor prot8clion system 
is energized with JJ{IVI neutron monitoring 
system trips and control rod withdrawal 
interlocks in service. 

2. Run Mode - In this mode the reactor pro
tection system is energized with APRM 
protection anc1 HBM interlocks in service. 

V. Reactor Vessel Pressure - Unless otherwise 
indicated, reactor vessel pressures listed in 
the Technical Specifications are those meas
ured by the reactor vessel steam space 
detector. 

W. Refueling Outage - Refueling outage is the 
period of time between the shutdown of the 
unit prior to a refu:eling and the startup of the 
plant subsequent to that refueling. For the · 
purpose of designating frequency of testing and 
surveillance, a refueling outage shall mean a 
regularly scheduled refueling outage; however, 
where such outages occur within 8 months of 
the completion of the previous refueling outage, 
the required surveillance testing need not be 
performed until the next regularly scheduled 
outage. 

X. Safety Limit -- The safety limits are limits 
below which the reasonable maintenance of the 
cladding and primary system i;i.re assured. 
Exceeding such a limit is cause for unit shut
down and review by the Atomic Energy Com
mission before resumption of unit operation. 
Operation beyond such a limit may not in itself 
result in serious consequences but it indicates 
an operational deficiency subject to regulatory 
review.· 
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Y. Secondary Containment Integrity - Secondary 
containment integrity means that the reactor 
building is intact and the following conditions 
are met: 

1. At least one door in each access opening 
is closed. 

2. The standby gas treatment system is 
operable. 

3. All automatic ventilation system isolation 
valves are operable or are secured in the 
isolated position. 

Z. Shutdown - The reactor is in a shutdown con
dition when the reactor mode switch is in the 
shutdown mode position and no core alter::itiuns 
are being performed. When the mode switch is 
placed in the shutdown_pt>sition a rea<?tor 
scram is initiated, power to the control rod 
drives is removed, and the reactor protec-
tion system trip systems are de-energized. 

1. Ifot Shutdown means conditions as above 
with reactor coolant temperature greater 
thin 212°F. 

2. Cold Shutdown means conditions as above 
"·ith reactor coolant temperature eoual 
to or less than 212°F. 

AA. Simulated Automatic Actuation - Simulated 
automatic actuation means applying a simu
lated signal to the sensor to actuate the cir
cuit in question'. 

BB. Transition Boiling-:- Transition boiling means 
the boiling regime between nucleate and film 
boiling. Transition boiling is the regime in 
which both nucleate and film boiling occur 
intermittently with neither type being com
pletely st_able. 



1. 1 SAFETY Ll:\llT 

1.1 FUEL CLADDING INTEGRITY 

Applicability: 

Applies to the interrelated variables associated 
with fuel thermal behavior. 

Objective: 

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

Specification: 

A. When the reactor pressure is greater than 600 
psig the combination of recirculation flow and 
reactor thermal power-to-water shall not ex
ceed the limit shown in Figure 1. 1.1. The 
safety limit is exceeded when the recirculation 
flow and thermal power-to-water conditions 
result in a point above or to the left of the 
limit line. 

B. When the reactor pressure is less than GOO 
psig or recirculation flow is less than 5'1 of 
design, the reactor thermal power-to-water 
shall not exceed 460 l\IW(t). 

C. 1. The neutron flux shall not exceed the 
scram setting established in Specification 
2. 1. A for longer than 1. 5 seconds as 
indicated by the process computer. 

2. When the process computer is out of ser
vice, this safety limit shall be assumed 
to be exceeded if the neutron flux exceeds 

~. l Ll:\!ITI::\G SAFETY SYSTE:\1 SETTI::\G 

2.1 FUEL CLADDING INTEGRITY 

Applicability: 

Applies to trip settings of the instruments and devices 
which are provided to prevent the reactor system 
safety limits from being exceeded. 

Objective: 

To define the level of the process variables at which 
automatic protective action is initiated to prevent the 
safety. limits from being exceeded. 

Specification: 

The limiting safety system settings shall be as 
specified below: 

A. Neutron FhL'\ Scram . 
1. APRI\l - The APRI\I flux scram setting shall 

be as shown in Figm·e 2.1.1 unless the com
bination of power and peak heat flux is above 
the curve in Figure 2. 1. 2. When the com
bination of power and peak heat flux is above · 
the curve in Figure 2. 1. 2 a scram setting(s) 
as given by: 

where: 

s - 502, 000 p 
x 

P = percent of rated power ? 

X =peak heat flux - (Btu/hr/ft~) 

2. IRM - The IRM flux scram setting shall be 
::::: 15S7c of rated neutron flux. 

5 



D. 

1. 1 SAFETY Lll\lIT 

the scram setting established by Specifi
cation 2. 1. A and a control rod scram 
does not occur. 

Whenever the reactor is in the. shutdown 
condition with irradiated fuel in the reactor 
vessel, the water Level shall not be Less than 
that corresponding to 12 inches above the top 
of the active fuel when it is seated in the core. 

2.1 LIMITING SAFETY SYSTEl\l SETTING 

B. APRl\1 Rod Block - The APRM rod block setting 
shall be as shown in Figure 2. 1. 1 unless the 
combination of power and peak heat flux is above 
the curve in Figure 2. 1. 2. When the combina
tion of power and peak heat flux is above the 
curve in Figure 2. 1. 2 a rod block trip setting 
(SRB) as given by: 

where: 

451,440 p 
x 

P = percent of rated power ·J 

X = peak heat flux (Btu/hr/ft-) 

shall be used. 

C. Reactor Low Water Level Scram setting shall be 
:::143•· above the top of the active fuel at normal 
operating conditions. 

D. Reactor Low Low Water Level ECCS initiation 
·'--l '. 

shall be 83" (_
0 

.. ) abO\·e the top of the active fuel 

at normal operating conditions. 

E. Turbine Stop Valve Scram shall be :::10<;{, valve 
closure from full open. 

F. Generator Load Rejectiori Scram shall initiate 
upon actuation of the fast closure solenoid valves 
which trip the turbine control valves. 

G. l\lain Steamline Isolation Valve (.'Losure Scram 
shall be ::: lOS(. valve closure from full open. 

H. l\lain Steamline Pressure initiation of main 
steamline isolation valve closure shall be :::850 
psig. 

6 
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Bases: 

1. 1 The fuel cladding represents one of the physical 
barriers which separate radioactive materials 
from environs. The integrity of this cladding bar
rier is related to its relative freedom from per
forations or cracking. Although some corrosion 
or use-related cracking may occur during the life 
of the cladding, fission product migration from 
this source is incrementally cumulative and con
tinuously measurable. Fuel cladding perforations, 
however, can result from thermal stresses which 
occur from reactor operation significantly above 
design conditions and the protection system set-

. points. While fission product migration from · 
cladding perforation is just as measurable as that 
from use-related cracking, the thermally-caused 
cladding perforations signal a threshold, beyond 
which still greater thermal stresses may cause 
gross rather than incremental cladding deteriora
tion. Therefore, the fuel cladding safety limit is 
defined in terms of the reactor operating conditions 
which can result in cladding perforation. 

Departure from nucleate boiling (DNB) results in a 
decrease in heat transfer from the clad and, there
fore, elevated clad temperatures and the possibility 
of clad failure. However, the existence of a critical 
heat flux (CHF) or departure from nucleate boiling, 
is not a directly observable parameter in an oper
ating reactor. Furthermore, the critical heat flux 
correl~tion data which relates observable param
eters to the magnitude of critical heat flux is 
statistical in nature. The safety limit represented 
in Figure 1. 1. 1 is based on the significant observ
able parameters involved in the critical heat flux 
correlation and is taken at the core design critical 
heat flux correlation level of confidence that a 
critical heat flux occurrence will not occur on any 
fuel rod in the core during normal plant operation, 
including anticipated transients. 

The safety limit curves sho\\'n in Figure 1. 1. 1 repre
sent the locus of operation conditions for which the 
maximum powered rod has a minimum critical heat 
flux ratio (l\1CHFR) equal to 1. 0. The l\ICHFR value 
was determined using the design basis critical heat 
flux correlation given in APED 5286(1). The oper
ating range \\'ith l\ICHFR > 1. 0 is belo\\· and to the 
right of these curves. The evaluation is based on 
the operating map as given in Figure :3. 2. :l of the SAR. 

The design basis critical heat flux is based on an inter
relationship of reactor coolant flow and steam quality. 
Steam quality is determined by reactor power, pres
sure and coolant inlet enthalpy which in turn is a 
function of feedwater temperature and to a Lesser 
degree reactor water Level. This correlation is 
based upon experimental data taken over the pressure 
range of interest in a B WR, and the correlation line 
was very conservatively dra\\'n below all the avail
able data. Since the correlation line was drawn 
below the data, there is a very high probability that 
operation at the calculated safety Limit would not 
result in a critical heat flux occurrence. In addi
tion, if a critical heat flux were to occur, clad per
foration would not necessarily be expected. Clad
ding temperatures would increase to approximately 
ll00°F which is below the perforation temperature 
of the cladding material. This has been verified by 
tests in the General Electric Test Reactor (GE TR) 
where fuel similar in design to Dresden 2 operated 
above the critical heat flux for significant period of 
time (30 minutes) without clad perforation. 

Curves are presented for two different pressures in 
Figure 1. 1. 1. The upper curve is ];>ased on a nomi
nal operating pressure oflOOO psig. The lower curve 

(1) J. M. Healzer, J. E. Hench, E. Janssen, s. Levey, Design 
·Basis for Critcal Heat Fll!X Condition in Boiling Water Reactors, 
APED 5286, Gene.ral Electric, San Jose, California, 
September, 1966. 
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is based on a pressure of 1235 psig. In no case is 
reacto.r pressure ever expected to exceed 1250 psig, 
and therefore, the curves w·ill cover all operating 
conditions with mere interpolation. If reactor pres
sure should ever exceed 1250 psig during power 
operation, it would be assumed that the safety limit 
has been violated. For pressures between 600 psig, 
which is the lowest pressure used in the critical 
heat flux data, and 1000 psig, the upper curve is 
applicable with increased margin. 

The power shape assumed in the calculation of 
these curves was based on design limits and results 
in a total peaking factor of 3. 0. For any peaking of 
smaller magnitude, the curves are conservative. 
The actual power distribution in the core is estab
lished by specified control rod sequences and is 
monitored continuously by the in-core Local Power 
Range Monitor (LPRM) System. However, to 
maintain applicability of the safety limit curve, the 
safety limit will be lowered according to the equation 
given on Figure 1. 1. 1 in the rare event of power 
operation with a total peaking factor in excess of 3. O. 

The fcedwater temperature assumed was the maxi
mum design temperature output of the feedwater 
heaters at the given pressures and flows which is 
:l48°F for rated thermal power. For any lower feed
water temperature, subcooling is increased and the 
curves are conservative. 

The water level assumed in the calculation of the 
safety limit was that level corresponding to the 
bottom of the steam separator skirt (0" on the level 
instrument and approximately 12' above the top of 
the active fuel). This point is below the water level 
scram setpoint. As long as the water level is above 
this point the safety limit curves are applicable; i.e., 
the amount of steam carry under would not be 
increased and therefore the core inlet enthalpy and 
subcooling \\·ould not he influenced. 

The values of the parameters involved in Figure 1.1.1 
can be determined from information available in the 
control room. Reactor pressure and flow are recorded 
and the Average Power Range l\1onitor (APRM) in-core 
nuclear instrumentation is calibrated to read in terms 
of percent rated power. 

The range in pressure and flow used for Specification 
1.1. A was 600 psig to 1250 psig and 5% to 100%, res
pectively. Specification 1. 1. B provides a reoui re
ment on power level when operating below 600 psig or 
::/} flow. In general, Specification 1. 1. B will only be 
applicable during startup, hot standby, or shutdmrn 
of the plant. A review of all the applicable low pres
sure and low flow data (1, 2) has shO\rn the lowest 
data point for tran:f ition boiling to have. a heat flux of 
144, 000 Btu/hr/ft . To assure applicability to the 
Dresden 2 fuel geometry and provide some margin, a 
factor of 1/2 was used to obtain the critical heat flux; 
i.e., critical heat flux was assumed to.occur for 
these conditions at 72, 000 Btu/hr/ft2. Assuming a 
peaking factor of 3. O, this is equivalent to 9- core 
average power of 460 MW (t) (18r/c. of rated). This 
value is applicable to ambient pressure and no flow 
conditions. For any greater pressure or flow con
ditions, there is increased margin. 

During transient operation the heat flux (thermal 
power-to-water) would lag behind the neutron flux 
due to the inherent heat transfer time constant of 
the fuel which is 8-9 seconds. Also, the limiting 
safety system scram settings are at values which 
will not allow the reactor to be operated above the 
safety limit during normal operation or during other 
plant operating situations which have been analyzed 

(1) E. Janssen, "Multi-Rod Burnout at Low Pressure," ASME Paper 62-HT-
26, August 1962. 

(2) K. M. Becker, "Burnout Conditions for Flow of Boiling Water in Vertica 
Rod Clusters;" AE-74 (Stockholm, Sweden), May 1962. ·· 
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in detail (:3). In addition, control rod scrams are 
such that for normal operating transients the neutron 
flux transient is terminated before a significant 
increase in surface heat flux occurs. Scram times 
of each control rod arc checked each refueling out
age to assure the insertion times are adequate. 
Exceeding a neutron flux scram setting and a fail
ure of the control rods to reduce flux to Less than 
the scram setting within 1. 5 seconds docs not 
necessarily imply that fuel is damaged; however, 
for this specification a safety Limit violation will 
be assumed any time a neutron flux scram setting 
is exceeded for Longer than 1. 5 seconds: 

If the scram occurs such that the neutron flux dwell 
time above the limiting safety system setting·is less 
than 1. 7 seconds, the safety limit will not be ex
ceeded for normal turbine or generator trips, which 
a1•e the most severe normal 0perating transients 
expected. 'lbese analysis show that even if the by
pass system fails to operate, the design limit of 
J\ICHFH . 1. 0 is not exceeded. Thus, use of a 
1. 5 second limit provides additional margin. 

The computer provided with Dresden Units 2 and 3 
has a sequence annunciation program which will 
indicate the sequence in which scrams occur such 
as neutron flux; pressure, etc. This program also 
indicates when the scram setpoint is cleared. This 
will provide information on how long a scram con
dition exists and thus provide some measure of the 
energy added during a transient. Thus, computer 
information normally will be available for analyz
ing scrams; however, if the computer information 
should nut be available for any scram analysis, 
Specification 1. 1. C. 2 will be relied ori to determine 
if a safety Limit has been violated. 

During periods when the reactor is shut down, con
sideration must also be given to water Level require
ments due to the effect of decay heat. If reactor 
water Level should drop below the top of the active 
fuel during this time, the ability to cool the core is 
reduced. This reduction in core cooling capability 
could Lead to elcva ted cladding temperatures and 
clad perforation. The core will be cooled suffi
ciently to prevent clad melting should the water Level 
be reduced to two-thirds the core height. Establish
ment of the safety Limit at 12 inches above the top 
of the fuel provides adequate margin. This Level 
will be continuously monitored whenever the recir
culation pumps are not operating. 

The proposed fuel operating conditions for Unit 2 
reflect linear power generation rates and exposures 
higher than those experienced previously in BWR 
plants.· Additional experimental data beyond that 
presented in Amendment 14 of the SAR will be ob
tained to further support the proposed combinations 
of fuel Linear power generation rates and exposures, 
considering both normal and anticipated transient 
modes of operation. To develop these data for 
further assurance of fuel integrity under all modes 
of plant operation, a Stffveillance program on BWR 
fuel which operates beyond current production fuel 
experience will be undertaken. The schedule of 
inspections will be contingent on the availability of 
the fuel as influenced by plant operating and facility 
requirements. The program, as outlined in Amend
ment lb of the SAR, will include surveillance of 
reactor plant off-gas activity, relevant plant oper
ating data and -fuel inspection. 

(3) SAR, Section 4.4.3 for turbine trip and load reject transients, Section 
4.3.3 for flow control full coupling demand transient, and Section 11.3.3 
for maximum feedwater flow transient. 
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Bases: 

·2. 1 ·The transients expected during operation of the 
Dresden 2 unit have been analyzed starting at the 
rated thermal power condition of 2527 MWt at 100% 
recirculation flow. It should be noted that this 
power is equivalent to the designed maximum power 
and a higher power cannot physically be obtained 
under normal operating conditions unless the turbine 
bypass system is used. In addition, 2527 MWt is 
the licensed maximum steady-state power level of 
Dresden 2. This maximum steady-state power will 
never be knowingly exceeded. 

Dresden 2 was not analyzed from a power level 
which included instrument errors. To protect 
against misleading conclusions from· analysis not 
reflecting reat'istic instrument errors, conservatism 
was incorporated by conservatively estimating the 
controlling factors such as void reactivi~ coeffi
cient, control rod scram worth, scram delay time, 
peaking factors; axial power shapes, etc. These 
factors are all selected conservatively with respect 
to their effect on the applicable transient results as 
determined by the current analysis model. This 
transient model, evolved over many years, has been 
substantiated in operation as a conservative tool for . 
the evaluation of reactor dynamics performance. 
Comparisons have been made showing results ob
tained from a General Electric boiling water reactor 
and the predictions made by the model. The com
parisons and results are summarized in Topical 
Report APED-5698, "Summary of Results Obtained 
From A Typical Startup and Power Test Program 
for a General Electric Boiling Water Reactor." 

The void reactivity coefficient utilized in the anal
ysis is conservatively estimated to be. about 25)(; 
larger than the most negative value expected to 
occur during the core lifetime. The scram worth 
used has been derated to be equivalent to the scram 
worth of about 75t;(, of the control rods. The scram 

delay time and rate of rod insertion are conserva
tively set equal to the longest delay and slowest 
insertion rate acceptable by Technical Specifica
tions. The effect of scram worth, scram delay 
time and rod insertion rate, all conservatively 
applied, are of greatest significance in the early 
portion of the negative reactivity insertion. The 
insertion of the first dollar of reactivity strongly 
turns the transient and the stated 10'1 insertion 
time conservatively accomplishes this desired in
itial effect. The time for 50)(, and 90C} insertion 
are given to assure proper completion of the inser
tion stroke, to further assure the expected perform
ance in the earlier portion of the transient, and to 
establish the ultimate fully shutdown steady-state 
condition. 

The design peaking factors at the full power condi
tio.ns for Dresden 2 result in a MCHFR value of 
2. 04. For analysis of the thermal consequences of 
the transients, higher peaking factors are used, 
such that a MCHFR of 1. 9 is conservatively as
sumed to exist prior to initiation of the transients. 

This choice of using conservative values of con
trolling parameters and initiating transients at the 
rated power level, produces more pessimistic 
answers than would result by using expected values 
of control parameters and analyzing at higher power 
levels. As an example, consider the sensitivity 
analyses conduct to provide the answer to Question 
4. 6. 4 of Amendment 7 of the Dresden Unit 2 SAR. 
From the results of the Case 1 transient, the tur
bine trip with flux scram without bypass or relief, 
a significant reduction in the neutron flux and heat 
flux peaks will be realized when the smaller void 
reactivity coefficient is used. For this particular 
transient, if it were also analyzed at a power level 
of 110~(: of rated but with the expected void reactiv
ity coefficient, the resulting heat flux peak would be 
less than the peak resulting from the analysis 
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actually conducted from rated power but with the 
conservative void coefficient. 

Inherent in these analyses is the fact that steady
state operation without forced recirculation flow 
will not be permitted except during startup testing. 

In summary, the transients presented in the SAR 
were analyzed only up to the design flow control 
line and not above because: 

1. The licensed maximum steady-state power 
level is 2527 MWt. 

2. The-units cannot physically be brought 
above 2527 MWt unless abnormal operation 
is employed. 

3. Analyses of transients employ adequately 
conservative values of the controlling 
reactor parameters. 

4. The analysis model itself is demonstrated 
to be conservative. 

5. The analytical procedures now used result 
in a more logical answer than the alterna
tive method of assuming a higher strating 
power, which has been shown above to be 
unrealistic, than using values for the 
parameters. 

A. Neutron Flux Scram - The average power 
range monitoring (APRM) system, which is 
calibrated using heat balance data taken during 
steady-state conditions, reads in percent power. 
Since fission chambers provide the basic input 
signals, the APRM system responds directly 
to average neutron flux. During transients, 
the instantaneous rate of heat transfer from the 
fuel (reactor thermal power) is less than the 
instantaneous neutron flux due to the time 

constant of the fuel. Therefore, during tran
sients with an APRM scram setting as shown in 
Figure 2.1.1, the thermal power of the fuel 
will be less than that indicated by the neutron 
flllfC at the scram setting. Analysis reported in 
the SAR demonstrates that, even with a fixed 
120% scram trip setting, none of the postulated 
transients result in violation of the fuel safety 
limit and there is a substantial margin from 
fuel damage. Therefore, use of a flow-biased 
scram provides even additional margin. See 
page 15 for further comparison. 

An increase in the APRM scram setting to 
greater than that shown in Figure 2. 1. 1 would 
decrease the margin present before the thermal 
hydraulic safety limit is reached. The APRM 
scram setting was determined by an analysis of 
margins required to provide a reasonable range 
for maneuvering during operation. A reduction 
in this operating margin would increase the 
frequency of spurious scrams which have an 
adverse affect on reactor safety because of un
necessary thermal stress which it causes. 
Thus, the APRM setting was selected because 
it provides adequate margin from the thermal 
hydraulic safety limit yet allows operating 
margin which minimizes unnecessary scram.s. 

The thermal hydraulic safety limit of Specifica
tion 1. 1 was based on a total peaking factor of 
3. 0. A factor has been included on Figure 
1. 1. 1 to adjust the safety limit in the event 
peaking factor exceeds 3. 0. Likewise, the 
scram setting should also be adjusted. to .assure 
MCHFR does not become less than 1. 0 in this 
degraded situation. This has been accomplished 
by use of Figure 2. 1. 2. If the combination of 
power and heat flux is greater than that shown 
by the curve; i. e. , a peaking factor greater 
than 3. 0 exists, the A PRM scram setting is 

·adjusted downward by formula given in the 
specification. The scram setting as given by 
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Core ~hermal Safety Limit vs Reactor 
Core Flow 

APRM Flow Bias Scram vs Reactor 
Core Flow 

Figure A above is a copy of the Core Thermal Safety Limit which is shown in more detail on Figure 1-1.1. Figure B above 

represents the APRM flow _bias scram with neutron flux plotted against reactor core flow instead of reactor recirculation loop 

flow as shown in Figure 2.1.1. During steady state power operation of the reactor the neutron power will be equal to the 

thermal power and the two curves, Figures A and B can be compared. 

It should be remembered, however, that during transient operation the heat flux (thermal power) lags behind the neutron 

flux due to the inherent heat transfer time constant of the fuel. During such transient operation the two curves, Figures A 

and B are not comparable. 
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the equation will prevent l\:fCHFR from becoming 
less than 1. 0 for the giv~n heat flux condition 
for the worst expected/transients. If the APRM 
scram setting should,-:require a change due to an 
abnormal peaking condition, it will be done by 
changing the intey6ept point and thus, the entire 
flow bias curve/Will be shifted down. 

/ 

/ 

For operation in the startup mode while the re
actor is at'low pressure, the IRM scram setting 
of 15% of rated power provides adequate thermal 
margirlbetween the setpoint and the safety limit, 
18% .of rated. The margin is adequate to accom
motlate anticipated maneuvers associated with 
pbwer plant startup. Effects of increasing 

./pressure at zero or low void content are minor, 
cold water from sources available during start
up 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 reactivicy in
put, uniform control rod withdrawal is the most 
probable cause of significant power rise. Be
cause the flux distribution associated with uni
form rod withdrawals does not involve high 
local peaks, and because several rods must be 
moved to change power by a significant percent
age of rated power, the rate of power rise is 
very slow. Generally the heat flux is in near 
equilibrium with the fission rate. In an as
sumed uniform rod withdrawal approach to the 
scram level, the rate of power rise is no more 
than 5 percent of rated power per minute, and 
the IBM system would be more than adequate to 
assure a scram before the power could exceed 
the safety limit. The IBM scram remains ac
tive 'until the mode switch is placed in the run 
position. This switch occurs when reactor 
pressure is greater than 850 psig. 

B. 

The analysis to support operation at various 
power and flow relationships has considered 
operation with either one or two recirculation 
pumps. During steady-state operation with one 
recirculation pump operating the equalizer line 
shall be open. Analyses of transients from this 
operating condition are less severe than the 
same transients from the two pump operation. 

APRM Control Rod Block Trips - Reactor 
power level may be varied by moving control 
rods or by varying the recirculation flow rate. 
The APRM system provides a control rod block 
to prevent rod withdrawal beyond a given point 
at constant recirculation flow rate, and thus to 
protect again.st exceeding a MCHFR of unity. 
This rod block setpoint, which is automatically 
varied with recirculation flow rate, prevents 
an increase in the reactor power level to exces
sive values due to control rod withdrawal. The 
specified flow variable setpoint provides sub
stantial margin from fuel damage, assuming 
steady-state operation at the setpoint, over the 
entire recirculation flow range. The margin 
to the safety limit increases as the flow de
creases for the specified trip point vs. flow 
relationship; therefore, the worst case MCHFR 
during steady-state operation is at 108% of 
rated power. Peaking factors as specified in 
Section 3. 2. 5 of the SAR were considered. The 
total peaking factor was 3. 0. The actual power 
distribution in the core is established by speci
fied control rod sequences and is monitored 
continuously by the in-core LPRM system. As 
with the APRM scram setting, the APRM rod 
block setting is adjusted downward if peaking 
factors greater than 3. 0 exist. This assures a 
rod block will occur before MCHFR becomes 
less than 1. 0 even for this degraded case. The 
rod block setting is changed by changing the 
intercept point of the flow bias curve; thus, the 
entire curve will be shifted downward. 
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C. Reactor Low Water Level Scram - The reactor 
low water level scram is set at a point which 
will assure that the water level used in the 
bases for the safety limit is maintained. The 
scram setpoint is based on normal operating 
temperature and pressure conditions because 
the level instrumentation is density compensated. 

D. Reactor Low Low Water Level ECCS Initiation 
Trip Point - The emergency core cooling sub
systems are designed to provide sufficient cool
ing to the core to dissipate the energy associ
ated with the loss of coolant accident and to 
limit fuel clad temperature to well below the 
clad melting temperature to assure that core 
geometry remains intact and to limit any clad 
metal-water reaction to less than l %. To ac
complish their intended function, the capacity 
of each emergency core cooling system com
ponent was established based on the reactor low 
water level scram setpoint. To lower the set
point of the low water level scram would in
crease the capacity requirement for each of the 
ECCS components. Thus, the reactor vessel 
low water level scram was set low enough to 
permit margin for operation, yet will not be 
set lower because of ECCS capacity require
ments. 

The design of the ECCS components to meet the 
above criteria was dependent on three previously 
set parameters: the maximum break size, the 
low water level scram setp6int and the ECCS 
initiation setpoint. To lower the setpoint for 
initiation of the ECCS could lead to a loss of 
effective core cooling. To raise the ECCS 
initiation setpoint would be in a safe direction, 
but it would reduce the margin established to 
prevent actuation of the ECCS during normal 
operation or during normally expected tran
sients. 

E. Turbine Stop Valve Scram - The turbine stop 
valve scram like the load rejection scram 
anticipates the pressure, neutron flux, and heat 
flux increase caused by the rapid closure of the 
turbine stop valves and failure of the bypass. 
With a scram setting at 10~ of valve closure 
the resultant increase in surface heat flux is 
the same as for the load reject10n and thus 
adequate margin exists. No perceptable change 
in l\ICHFR occurs during the transient. Ref. 
Section 11. 2. 3 SAR. 

F. Generator Load Rejection Scram - The gener
ator load rejection scram is provided to antici
pate the rapid increase in pressure and neutron 
flux resulting from fast closure of the turbine 
control valyes due to a load rejection and sub
sequent failure of the bypass; i.e. , it prevents 
l\ICHFR frorn becoming less than 1. 0 for this 
transient. For the load rejection from lOOSG 
power, the heat flux increases to only 106. 5% 
of its rated power value which results in only 
a small decrease in l\ICHFR. Ref. Section 
4. 4. 3 SAR. 

G. Reactor Coolant Low Pressure Initiates l\lain 
Steam Isolation Valve Closure - The low pres
sure isolation at 850 psig was provided to give 
protection against fast reactor depressuriza
tion and the resulting rapid cooldown of the 
vessel. Advantage was taken of the scram 
feature which occurs when the main steam line 
isolation valves are closed to provide for re
actor shutdown so that operation at pressures 
lower than those specified in the therma I hy
draulic safety limit does not occur, al though 
operation at a pressure lower than 850 psig 
would not necessarily constitute an unsafe 
condition. 
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H. Main Steam Line Isolation Valve Closure 

Scram - The low pressure isolation of the 
main steam lines at 850 psig was provided to 
give protection against rapid reactor depres
surization and the resulting rapid cooldown of 
the vessel. Advantage was taken of the scram 
feature which occurs when the main steam t:ine 
is.olation valves are closed, to provide for re
actor shutdown so that high power operation at 
low reactor pressure does not occur, thus pro
viding protection for the fuel- cladding integrity 
safety limit. Operation of the reactor at pres
sures lower than 850 psig requires that the 
reactor mode switch be in the startup position 

where protection of the fuel cladding integrity 
safety limit is provided by the IRM high neutron 
flux scram. Thus, the combination of main 
steam line low pressure isolation and isolation 
valve closure scram assures the availability of 
neutron flux scram protection over the entire 
range of applicability of the fuel cladding in
tegrity safety limit. In addition, the isolation 
valve closure scram anticipates the pressure 
and flux transients which occur during normal 
or inadvertent isolation valve closure. With 
the scrams set at 10% valve closure there is no 
increase in neutron flux. 

18 
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1. 2 SAFETY LL\IIT 

1. 2 REACTOR COOLANT SYSTEl\I 

Applicability: 

Applies to Limits on reactor coolant system 
pressure. 

Objective: 

To establish a Limit below which the integrity of 
the reactor coolant system is not threatened due 
to an overpressure condition. 

Specific a ti on: 

The reactor coolant system pressure shall not 
exceed 1325 psig at any time when irradiated fuel 
is present in the reactor vessel. 

e • 
2. 2 Lli\IITING SAFETY SYSTE:\l SETTI.l\G 

2. 2 REACTOR COOLANT SYSTEl\I 

Applicability: 

Applies to trip settings of the instruments and 
devices which are provided to prevent the reactor 
system safety Limits from being exceeded. 

Objective: 

To define the Level of the process variables at 
which automatic protective action is initiated to 
prevent the safety Limits from being exceeded. 

Specification: 

A. Reactor Coolant High Pressure Scram shall be 
:::: 1060 psig. 

B. Primary System Safety Valve Nominal Settings 
shall be as follows: 

2 valves at 1210 psig 
2 valves at 1220 psig 
2 valves at 1230 psig 
2 valves at 1240 psig 

The allowable setpoint error for each valve 
shall be ±19c. 
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Bases: 

1. 2 The reactor coolant system integrity is an impor
tant barrier in the prevention of uncontrolled re
lease of fission products. It is essential that the 
integrity of this system be protected by establishing 
a pressure limit to be observed for all operating 
conditions and whenever there is irradiated fuel in 
the reactor vessel. 

The pressure safety limit of 1325 psig as measured 
by the vessel steam space pressure indicator is 
equivalent to 1375 psig at the lowest elevation of the 
reactor coolant system. The 1375 psig value is 
derived from the design pressures of the reactor 
pressure vessel, coolant system piping and isola
tion condenser. The respective design pres~rnres 
.are 1250 psig at 575°F, 1175 psig at 560°F, and 1250 
psig at 575°F. The pressure safety limit was chosen 
as the lower of the pressure transients permitted 
by the applicable design codes: ASI\IE Boiler and 
Pressure Vessel Code, Section III for the pressure 
vessel and isolation condenser and USASI B31. 1 
Code for the reactor coolant system piping. The 
ASME Boiler and Pressure Vessel Code permits 
pressure transients up to lOSi-, over design pressure 
(llOS(. X 1250 = 1375 psig), and the USA SI Code per-

. mits pressure transients up to 20S(, over the design 
pressure (120S(. X 1175"' 1410 psig). The Safety 
Limit pressure of 1375 psig is referenced to the 
lowest elevation of the primary coolant system. 

The design basis for the reactor pressure vessel 
makes evident the substantial margin of protection 
against failure at the safety pressui·e limit of 1375 
psig. The vessel has been designed for a general 
membrane stress no greater than 26, 700 psi at an 
internal pressure of 1250 psig; this is a factor of 
1.5 below the yield strength of 40,100 psi at 575°F. 
At the pressure limit of 1375 psig, the general 
membrane stress will only be 29, 400 psi, still 
safely below the yield strength. 

The relationships of stress levels to yield strength 
are comparable for the isolation condenser and 
primary system piping and provide a similar mar
gin of protection at the established safety pressure 
limit. 

The normal operating pressure of the reactor cool
ant system is 1000 psig. For the turbine trip or 
loss of electrical load transients the turbine trip 
scram or generator load rejection scram, together 
with the turbine bypass system limit the pressure to 
approximately 1100 psig (4). In addition, pressure 
relief valves have been provided to reduce the prob
ability of the safety valves operating in the event 
that the turbine bypass should fail. These valves 
and the neutron flux scram limit the reactor pres
sure to 1180 psig (5) which is 30 psi below the 
setting of the first safety valve. Finally, the safety 
valves are sized to keep the reactor coolant system 
pressure below 1375 psig with no credit taken for 
the relief valves or turbine bypass system. Credit 
is taken for the· neutron flux scram however. 

Reactor pressure is continuously monitored in the 
control room during operation on a 1500 psi full 
scale pressure recorder. 

(4) SAR Section 11.2.2. · 

15) SAR Section 4.4.3. 
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Bases: 

2. 2 In compliance with Section III of the ASME Code, the 
safety valves must be set to open at no higher than 
103% of design pressure, and they must Limit the 
reactor pressure to no more than llO"lc, of design 
pressure. Both the high pressure scram and safety 
valve actuation are required to prevent overpres
surizing the reactor pressure vessel and thus ex
ceeding the pressure safety limit. The pressure 
scram is actually a backup protection to the high 
flux scram which was analyzed in Section 4. 4. 3 of . 
the SAR. If the high flux scram were to fail during 
a maximum pressure transient (al~o assuming 

• failure of the turbine stop valve closure scram, 
failure of the bypass system to actuate and failure 
of the relief valves to open) the pressure would rise 
rapidly due to void reduction in the core. A high 
pressure scram would occur at 1060 psig. The 
pressure at the bottom of the vessel is about 1240 
psig when the first safety valve opens and about 
1280 psig when the Last valve opens. Both values 
are clearly within the code requirements. Vessel 
dome pressure reaches about 1305 psig with the 
peak at the bottom of the vessel near 1330 psig. 
Therefore, the pressure scram and safety valve 
actuation provide adequate margin below the peak 
allowable vessel pressure of 1375 psig. 
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3. 1 LIMITING CONDITION FOR OPERATION 

3.1 REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the instrumentation and associated de
vices which initiate a reactor scram. 

Objective: 

To assure the operability of the reactor protection 
system. 

Specification: 

The setpoints, minimum number of trip systems, 
and minimum number of instrument cham\els that 
must be operable for each position of the reactor 
mode switch shall be as given in Table 3. 1. 1. The 
response times of the individual functions shall not 
exceed 0. 10 second. 

4. 1 SURVEILLANCE REQUIREMENT 

4.1 REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the surveillance of the instrumentation 
and associated devices which initiate reactor 
scram. 

Objective: 

To specify the type and frequency of surveillance 
to be applied to the protection instrumentation. 

Specification: 

A. Instrumentation systems shall be functionally 
tested and calibrated as indicated in Tables 
4. 1.1 and 4. 1. 2, respectively. 

B. Daily during reactor power operation, the 
peak heat flux shall be checked and the scram 
and APRM rod block settings given by the 
equations in Specifications 2. 1. A. 1 and 2. 1. B 
shall be calculated. 

22 
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TABLE 3.1.1 

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS 

Modes in Which Function 
Minimum Number Must Be Operable 
of Operable Inst. 

Channels per Trip Startup/Hot 
(1) System Trip Function Trip Level Setting Refuel (7) Standby Run Action* 

1 Mode Switch in Shutdown x x x A 

1 Manual Scram x x x i A 

IRl\I i 
3 High Flux n20/125 of Full ' 

i Scale x x X(5) 

I 
A 

3 I . Inoperative x x X(5) A 

AP RIVI I 
2 High Flux Specification 2. 1. A. 1 x X(9) x 

I 
A or B 

2 Inoperative x X(9) x A or B 
2 Downscale ?5/125 of Full Scale X(12) X(12) X(l3) 

! 
A or B I 

2 I High Reactor Pressure ::::1060 psig X(ll) x x A 

2 High Drywell Pressure ::::2 psig X(8), (10) X(8), (10) X(lO) A 

2 Reactor Low Water Level ?1 inch*** x x x A 

2 High Water Level in Scram 
Discharge Tank ::::50 gallons X(2) x x A 

2 I Turbine Condenser Low Vacuum ? 23 in. Hg Vacuum X(3) X(3) x A or C 

2 Main Streamline High Radiation ::::7 X Normal Full 
Power Background X(3) X(3) x A or C 

4 (6) Main Streamline lsqlation 
Valve Closure :;:::10% Valve Closure X(3) X(3) x A or C 

2 Generator Load Rejection **** X(4) X(4) X(4) A or C 

2 Turbine Stop Valve Closure ::::10% Valve Closure X(4) X(4) X(4) A or C 

-



TABLE 3. 1. 1 (cont) 

Notes: 

1. There shall be two operable or tripped trip systems for each function. 

2. Permissible to bypass, with control rod block, for reactor protection system reset in refuel and shutdown positions of the reactor mode switch. 
3. Permissible to bypass when reactor pressure is< bOO psig. 
4. Permissible to bypass when first stage turbine pressure is less than that which corresponds to 45"/o rated steam flow. 

5. !RM 's are bypassed when APRM 's are onscale and the reactor mode switch is in the run position. 
b. The design permits closure of any one valve without a scram being initiated. 
7. When the reactor is su~critical and the reactor water temperature is less th~ n 2120f, only the following trip functions need to be operable: 

8. 
8. 

10. 
11, 

12. 

13. 

•• 

••• 
• • • • 

a. Mode Switch in Shutdown 
b. Manual Scram 

c. High Flux IRM 
d. Scram Discharge Volume High Level 
Not required to be operable when primary containment integrity is not required. 
Not required while performing lo"· power physics tests at atmospheric pressure during or after refueling at power levels not to exceed 5 MW(t). 
May be bypassed when necessary during purging for containment inerting or deinerting. 
Not required to be operable "·hen the reactor pressure vessel head is not bolted to the vessel. 
The APRM downscale trip function is automatically bypassed "·hen the reactor mode switch is in the refuel and startup/hot standby positions. 
The APRM downscale trip function is automatically bypassed ,,·hert the IRM instrumentation is operable and not high. 
If the first column cannot be met for one of the trip s>·stems, that trip system shall be tripped. 
If the first column cannot be met for both trip systems, the appropri:1ce actions listed below shall be taken: 
A. InitLite insertion of operable rods and complete insertion of all operable rods within four hours. 
B. Reduce power level to !RM range and piace mode witch in the Startup/Hoc St<.tndby position within 8 hours. 
C. Reduce turbine load :ind close main steamline isolation valves h"ithin 8 hours. 
An APRM will be consi<..lered inoperable if there are less th~n 2 LPRM inputs per level or there are less than .)O'~o of the normal complement of 
LPRM's to an APRM. 
1 inch on the water level instrumentation is 143" above the cop of the active fuel. 

Trips upon actuation of the fast closure solenoid "·hich cdps the turbine control valves . 



TABLE 4.1.1 

SCRAM 11\STRUMENTA TION FUNCTIONAL TESTS 

MINIMUlVI FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS 

Instrument Channel Group (3) FunCtional Test Minimum Frequency (4) 

Mode Switch in Shutdown A Place Mode Switch in Shutdown Each Refueling Outage 

Manual Scram A Trip Channel and Alarm Every 3 Months 

IRM 
High Flux c Trip Channel and Alarm (5) Before Each Startup 
Inoperative c Trip Channel and Alarm Before Each Startup 

APRJ\I 
High Flux B Trip Output Relays (5) Once Each Week 
Inoperative B · Trip Output Relays Once Each Week 
Downscale B Trip Output Relays (5) Once Each Week 

High Reactor Pressure A Trip Channel and Alarm ( 1) 

High Drywell Pressure A Trip Channel and Alarm ( 1) 
1 Reactor Low Water Level (2) A Trip Channel and Alarm (1) 

High Water Level in Scram A Trip Channel and Alarm Every 3 Months 
'Discharge Tank 

Turbine Condenser Low Vacuum A Trip Channel and Alarm ( 1) 

Main Steamline High B Trip Channel and Alarm (5) Once Each Week 
Radiation (2) 

'Main Steamline Isolation A Trip Channel and Alarm ( 1) 
Valve Closure 

Generator Load Rejection A Trip Chan~el and Alarm (1) 

Turbine Stop Valve Closure A Trip Channel and Alarm ( 1) 
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TABLE 4. 1.1 (cont) 

Notes: 

1. Initially once per month until exposure hours (Mas defined on Figure 4.1.1) is 2. Ox10 5; thereafter, according to Figure 4.1.1 with an interval 
nor less than one· month nor more than three months. The compilation of instrument failure rate data may include data obtained from other 
Boiling Water Reactors for which the same design instrument operates in an environment similar to that of Dresden Unit 3. 

2. An instrument check shall be performed on low reactor water level once per day and on high steamline radiation once per shift. 

3. A description of the three groups is included in the bases of this Specification. 

4. Functional tests are not required when the systems are not required to be operable or are tripped. If tests are missed, they shall be performed 
prior to returning the systems to an operable status. 

5. This instrumentation is exempted from the Instrument Functional Test Definition ( 1. F). This Instrument Functional Test will consist of 
injecting a simulated electrical signal into the measurement channels. 
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TABLE 4.1. 2 

SCRAM INSTRUMENT CALIBRATION 

MINI1\1UM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS 

Instrument Channel 

High Flux IRM 

High Flux APRM 
Output Signal 
Flow Bias 

High Reactor Pressure 

High Drywell Pressure 

Reactor Low Water Level 

Turbine Condenser Low Vacuum 

Main Steamline High Radiation 

Notes: 

Group (1) 

c 

B 
B 

A 

A 

A 

A 

B 

Calibration Test 

Comparison to APRM after 
Heat Balance 

Heat Balance 
Standard Pressure and 

Voltage Source 

Standard Pressure Source 

Standard Pressure Source 

Water Level 

Standard Vacuum Source 

Standard Current 
Source (3) 

1. A description of the three groups is included in the t>?ses of this Specification. 

Minimum Frequency (2) 

Every Shutdown 

Once Every 7 Days 
Refueling Outage 

Every 3 Months 

Every 3 l\'lonths 

Every 3 Months 

Every 3 Months 

Every 3 Months 

2. Calibration tests are not required when the systef11S are not required to be operable or are tripped. If tests are missed, they shall 
be performed prior to returning the systems to an operable status. 

3. The current source provides an instrument. channel alignment. Calibration using a radiation source shall be made during each 
refueling outage .. 



Bases: 

3.1 The reactor protection system automatically initi
ates a reactor scram to: 

1. Preserve the integrity of the fuel cladding. 

2. Preserve the integrity of the primary system. 

3. Minimize the energy which must be nbsorbed, 
and prevent criticality following a loss of 
coolant accident. 

This specification provides the limiting conditions 
·for operation necessary to preserve the ability of 
the system to tolerate single failures and still per
form its intended function even during perit)ds when 
instrument channels may be out of service because 
of maintenance. When necessary, one channel may 
be made inoperable for brief intervals to conduct 
required functional tests and calibrations. 

The reactor protection system is of the dual chan
nel type. Ref. Section 7. 7. 1. 2 SAR. The system 
is made up of two independent trip systems, each 
having two subchannels of tripping devices. Each 
subchannel has an input from at least one instru
ment channel which monitors a critical parameter. 

The outputs of the subchannels are combined in a 
1 out of 2 logic; i.e., an input signal on either one 
or both of the subchannels will cause a trip system 
trip. The outputs of the trip systems are arranged 
so that a trip on both systems is required to pro
duce a reactor scram. 

This system meets the requirements of the proposed 
IEEE Standard for Nuclear Power Plant Protection 
Systems issued September 13, 1966. The system 
has a reliability greater than that of a 2 out of 3 
system and somewhat less than that of a 1 out of 2 
system. 

With the exception of the Average Power .Range 
Monitor (APRM) and Intermediate Range Monitor 
(IRl\l) channels, each subchannel has one instru
ment channel. When the minimum condition for 
operation on the number of operable instrument 
channels per untripped protection trip system is 
met or if it cannot be met and the effected protec
tion trip system is placed in a tripped condition, 
the effectiveness of the protection system is pre
served; i.e. , the system can tolerate n single 
failure and still perform its intended function of 
scramming the reactor. Three A PRM instrument 
channels are provided for each protection trip 
system. 

A PRl\'.11 s #1 and #3 operate contacts in a one sub
channe l and A PRI\'l' s #2 and #3 operate contacts in 
the other subchannel. APRl\l's #4, #5 and iiG are 
arranged similarly in the other protection trip 
system. Each protection trip system has one more 
APRM than is necessary to meet the minimum 
number required per channel. This aUows the by
passing of one APRM per protection trip system 
for maintenance, testing or calibration. Additional 
IRM channels have also been provided to allow for 
bypassing of one such channel. The bases for the 
scram settings for the IRM, APRM, high reactor 
pressure, reactor low water level, generator load 
rejection, and turbine stop valve closure are dis
cussed in Specification 2. 3. 

Instrumentation (pressure switches) in the drywell 
are provided to detect a loss of coolant accident 
and initiate the emergency core cooling equipment. 
This insfrumentation is a backup to the water level 
instrumentation which is discussed in Specification 
2. 2. A scram i~ provided at the same setting as 
the emergency core cooling system (ECCS) initia
tion to minimize the energy which must be accom
modated during a loss of coolant accident and to 
prevent the reactor from going critical following 
the accident. 



The control rod drive scram system is designed so 
that all of the water which is discharged from the 
reactor by a scram can be accommodated in the 
discharge piping. A part of this piping is an in
strument volume (u-tube in the piping) which accom
modafes in excess of 50 gallons of water and is the 
Low point in the piping. l\o credit was taken for 
this volume in the design of the discharge piping as 
concerns the amount of water which must be accom
modated during a scram. During normal operation 
the discharge volume is empty; however, should it 
fill with water, the water discharged to the piping 
from the reactor could not be accommodated which 
would result in slow scram times or partial or no 
control rod insertion. To preclude this occurrence, 
level switches have been provided in the instrument 
volume which alarm and scram the reactor when 
the volume of water reaches 50 gallons. As indi
cated above, there is sufficient volume in the piping 
to accommodate the scram without impairment of 
the scram times or amount of insertion of the .control 
rods. This function shuts the reactor down while 
sufficient volume remains to accommodate the dis
charged water and precludes the situation in which 

·a scram would be required but not be able to per
form its function adequately. 

Loss of condenser vacuum occurs when the con
denser can no longer handle the heat input. Loss 
of condenser vacuum initiates a closure of the tur
bine stop valves and turbine bypass valves which. 
eliminates the heat input to the condenser. Closure 
of the turbine stop and bypass valves causes a pres
sure transient, neutron flux rise, and an increase 
in surface heat flux. To prevent the clad safety 
limit from being exceeded if this occurs, a reactor 
scram occurs on turbine stop valve closure. The 
turbine stop valve closure scram function alone is 
adequate to prevent the clad safety limit from being 
exceeded in the event of a turbine trip transient 
with bypass closure. Ref. Section 4. 4. 3 SAR. The 
condenser low vacuum scram is a back-up to the 

stop valve closure scram and causes a scram 
before the stop valves are closed and thus the re
sulting transient is less severe. Scram occurs at 
23'' Hg vacuum, stop valve closure occurs at 
20" Hg vacuum and bypass closure at 7'' Hg 
vacuum. 

High radiation levels in the main steam line tunnel 
above that due to the normal nitrogen and oxygen 
radioactivity is an indication of leaking fuel. A 
scram is initiated whenever such radiation level 
exceeds seven-times normal background. The pur
pose of this scram is to reduce the source of such 
radiation to the extent necessary to prevent exces
sive turbine contamination. Discharge of excessive 
amounts of radioactivity to the site environs is pre
vented by the air ejector off-gas monitors which 
cause an isolation· of the main condenser off-gas 
line provided the limit specified in Specifica-
tion 3. 8 is exceeded. 

The main steamline isolation valve closure scram 
is set to scram when the isolation valves are 10% 
closed from full open. This scram anticipates the 
pressure and flux transient, which would occur 
when the valves close. By scramming at this set
ting the resultant transient is insignificant. Ref. 
Section 11. 2. 3 SAR. 

A reactor mode switch is provided which actuates 
or bypasses the various scram functions appropriate 
to the particular plant operating status. Ref. Sec
tion 7. 7. 1. 2 SAR. 

The manual scram function is active in all modes, 
thus providing· for a manual means of rapidly insert
ing control rods during all modes of reactor 
operation. 

The IRM system provides protection against exces
sive power Levels and short reactor periods in the 
start-up and intermediate power ranges. Ref. 



Sections 7.4.4.2 and 7.4.4.3 SAR. A source range 
monitor (SRM) system is also provided to supply 
additional neutron level information during start..:.up 
but has no scram functions. Ref. Section 7. 4. 3. 2 
SAR. Thus, the IRM is required in the "Refuel" 
and "Start/Hot Standby" modes. In the power range 
the A PRM system provides required protection. 
Ref. Section 7. 3. 5. 2 SAR. Thus, the IBM system 
is not required in the 11 Run" mode. The APRM• s 
cover only the power range, the IBM• s provide 
adequate coverage in the start-up and intermediate 
range. 

The high reactor pressure, high drywell pressure, 
reactor low water level, and scram discharge 
volume high level scrams are required for Startup/ 
Hot Standby and Run modes of plant operation. They 
are, therefore, required to be operational for these 
modes of reactor operation. 

The requirement to have all scram functions except 
those listed in Note 8 of Table 3. 1. 1 operable in the 
Refuel mode is to assure that shifting to the Refuel 
mode during reactor power operation does not 
diminish the need for the reactor protection system. 

The turbine condenser low vacuum scram is only re
quired during power operation and must be bypassed 
to start up the unit. At low power conditions a tur
bine stop valve closure does not result in a tran
sient which could not be handled safely by other 
scrams such as the APRM. 

The requirement that the IBM's be inserted in the 
core when the APRM•s read 5/125 of full scale 
assures that there is proper overlap in the neutron 
monitoring systems and thus, that adequate cover
age is provided for all ranges of reactor operation. 
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. Bases: 

. 4. 1 

A. The minimum functional testing frequency used 
in this specification is based on a reliability 
analysis using the concepts developed in refer
ence (6). This concept was specifically adapted 
to the one out of two taken t\\·ice logic of the 
reactor protection system for Dresden 3. The 
analysis shows tha.t the sensors are primarily 
responsible for the reliability of the reactor 
protection system. This analysis makes use 
of "unsafe failure" rate experience at conven
tional and nuclear power plants in a reliability 
model for the system. An "unsafe failure" is 
defined as one which negates channel opera
bility and which, due to its nature, is revealed 
only when the channel is functionally tested or 
attempts to respond to a real signal. Failures 
such as blown fuses, ruptured bourdon tubes, 
faulted amplifiers, faulted cables, etc., which 
result in "upscale" or "downscale" readings 
on the reactor instrumentation are "safe" and 
will be easily recognized by the operators 
during operation because they are revealed 
by an alarm or a scram. 

The 13 channels listed in Tables 4. 1. 1 and 
4. 1. 2 are divided into three groups respecting 
functional testing. These are: 

1. On-Off sensors that provide a scram trip 
function. 

2. Analog devices coupled with bi-stable 
trips that provide a scram function. 

3. Devices which only serve a useful function 
during some restricted mode of operation, 

such as startup or shutdown, or for which 
the only practical test is one that can be 
performed at shutdown. 

The sensors that make up group (A) are speci
fically selected from among the whole family 
of industrial on-off sensors that have earned 
an excellent reputation for reliable operation. 
Actual history on this class of sensors operat
ing in nuclear power plants shows 4 failures in 
472 sensor years, or a failure rate of 0. 97 X 
10-6/hr. During .design, a goal of O. 99999 
probability of success (at the 50% confidence 
level) was adopted to assure that a balanced 
and adequate design is achieved. The proba
bility of success is primarily a function of the 
sensor failure rate and the test interval. A 
three-month test interval was planned for· 
gro~p (A) sensors. This is in keeping with 
good operating practice, and satisfies the de
sign goal for the logic configuration utilized 
in the Reactor Protection System. 

To satisfy the long-term objective of maintain
ing an adequate level of safety throughout the 
plant lifetime, a minimum goal of O. 9999 at 
the 95% confidence level is proposed. \\Tith the 
(1 out of 2) X (2) logic, this requires that each 
sensor have an availability of 0. 993 at the 95% 
confidence level. This level of availability 
may be maintained by adjusting the test inter
val as a function of the observed failure 
history (6). To facilitate the implementation 

(6) Reliability of Engineered Safety Features as a Function of Testing 
Frequency, I. 1\1. Jacobs, Nuclear Safety, Vol. 9, No. 4, July-Aug. 
1968,pp. 310-312. 



• 
of this technique, Figure 4. 1. 1 is provided to 
indicate an appropriate trend in test interval. 
The procedure is as follows: 

1. Like sensors are pooled into one group for 
the purpose of data acquisition. 

2. The factor M is the exposure hours and is 
equal to the number of sensors in a group, 
n, times the elapsed time T (M = nT). 

3. The· accumulated number of unsafe failures 
is plotted as an ordinate against M as an 
abscissa on Figure 4. 1. 1. 

4. After a trend is established, the appropri
ate monthly test interval to satisfy the . 
goal will be the test interval to the left of 
the plotted points. 

5. A test interval of one month will be used 
initially unt~l a trend is established. 

Group (B) devices utilize an analog sensor fol
lowed by an amplifier and a bi-stable trip cir
cuit. The sensor and amplifier are active 
components and a failure is almost always 
accompanied by an alarm and an indication of 
the source of trouble. In the event of failure, 
repair or· substitution can start immediately. 
An "as-is" failure is one that "sticks" mid
scale and is not capable of going either up or 
down in response to an out-of-limits input. 
This type of failure for analog devices is a 
rare occurrence and is detectable by an oper
ator who observes that one signal does not 
track the other three. For purposes of analy
sis, it is assumed that this rare failure will be 
detected within two hours. 

The bi-stable trip circuit which is a part of 
the Group (B) devices can sustain unsafe 

failures which are revealed only on test. 
Therefore, it is necessary to test them 
periodically. 

A study was conducted of the instrumentation 
channels included in the Group (B) devices to 
calculate their "unsafe" failure rates. The 
analog devices (sensors and amplifiers) are 
predicted to have an unsafe failure rate of less 
than 20 X io-6 failures/hour. The bi-stable 
trip circuits are predicted to have an unsafe 
failure rate of less than 2 X io-6 failures/hour. 
Considering the two hour monitoring interval 
for the analog devices as assumed above, and 
a weekly test interval for the bi-stable trip 
circuits, the design reliability goal of 0. 99999 
is attained with ample margin. 

The bi-stable devices are monitored during 
plant operation to record their failure history 
and establish a test interval using the curve of 
Figute 4. 1. 1. There are numerous identical 
bi-stable devices used throughout the plant's 
instrumentation system. Therefore, signifi
cant data on the failure rates for the bi-stable 
devices should be accumulated rapidly. 

The frequency of calibration of the APRM Flow 
Biasing Newtork has been established as each 
refueling outage. The flow biasing network is 
functionally tested at least once per month and, 
in addition, cross calibration checks of the 
flow input to the flow biasing network can be 
made during the functional test by direct meter 
reading (Proposed IEEE Standard for Nuclear 
Power Plant Protection Systems, Section 4. 9, 
September 13, 1966). There are se\·eral 
instruments which must be calibrated and it 
\\'ill take several days to perform the calibra
tion of the entire network. While the calibra
tion is being performed, a zero flow signal 
will be sent to half of the APRl\I's resulting in 
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a half scram and rod block condition. Thus, 
if the calibration were performed during oper
ation, flux shaping would not be possible. 
Based on experience at other generating 
stations, drift of instruments, such as those 
in the Flow Biasing Nework, is not significant 
and therefore, to avoid spurious scrams, a 
calibration frequency of each refueling outage 
is established. 

Group (C) devices are active only during a 
given portion of the operational cycle. For 
example, the IRM is active during startup and 
inactive during full-power operation. Thus, 
the only test that is meaningful is the one per..: 
formed just prior to shutdown or startup; i.e., 
the tests that are performed just prior to use 
of the instrument. 

Calibration frequency of the instrument chan.
nel is divided into two groups. These are as 
follows: 

1. Passive type indicating devices that can 
be compared with like units on a continu
ous basis. 

2. Vacuum tube or semiconductor devices 
and detectors that drift or lose 
sensitivity. 

Experience with passive type instruments in 
Commonwealth Edison generating stations and 
substations indicates that the specified calibra
tions are adequate. For those devices which 
employ amplifiers, etc. , drift specifications 
call for drift to be less than O. 4%/month; i.e., 
in the period of a month a drift of . 4% would 
occur and thus providing for adequate margin. 

For the APRl\I system drift of electronic 
apparatus is not the only consideration in de
termining a calibration frequency. Change in 
power distribution and loss of chamber sensi
tivity dictate a calibration every seven days. 
Calibration on this frequency assures plant 
operation at or below thermal limits. 

A comparison of Tables 4. 1. 1 and 4. 1. 2 
indicates that six instrument channels have not 
been included in the latter Table. These are: 
Mode Switch in Shutdown, Manual Scram, High 
Water Level in Scram Discharge Tank, Main 
Steam Line Isolation Valve Closure, Generator 
Load Rejection, and Turbine Stop Valve 
Closure. All of the devices or sensors associ
ated with these scram functions are simple 
on-off switches and, hence, calibration is not 
applicable, i.e., the switch is either on or 
off. Further, these switches are mounted 
solidly to the device and have a very low 
probability of moving, e.g. the switches in 
the scram discharge volume tank. Based on 
the above, no calibration is required for these 
six instrument channels. 

B. The peak heat flux shall be checked once per 
day to determine if the APRM scram requires 
adjustment. This will normally be done by 
checking the LPRM readings. Only a small 
number of control rods are moved daily and 
thus the peaking factors are not expected to 
change significantly and thus a daily check of 
the peak heat flux is adequate. 
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3. 2 LllVIITING CONDITION FOR OPERATION 

3. 2 PROTECTIVE INSTRUMENTATION 

Applicability: 

Applies to the plantinstrumentation which 
performs a protective function. 

Objective: 

To assure the operability of protective 
instrumentation. 

Specification: 

A. Primary Containment Isolation Functiqns 

When primary containment integrity is 
required, the limiting conditions of operation 
for the instrumentation that initiates primary 
containment isolation are given in Table 3. 2. 1. 

B. Core and Containment Cooling Systems -
Initiation and Control 

The limiting conditions for operation for the 
instrumentation that initiates or controls the 
core and containment cooling systems are 
given in Table 3. 2. 2. This instrumentation 
must be operable when the system (s) it 
initiates or controls are required to be 
operable. 

4. 2 SURVEILLANCE REQUIREMENT 

4. 2 PROTECTIVE INSTRUMENTATION 

Applicability: 

Applies to the surveillance requirements of the 
instrumentation that performs a protective 
function. 

Objective: 

To specify the type and frequency of surveillance 
to be applied to Rrotecti ve instrumentation. 

Specification: 

Instrumentation shall be functionally tested 
and calibrated as indicated in Table 4. 2. 1. 



3. 2 LIMITING CONDITION FOR OPERATION 

C. Control Rod Block Actuation 

1. The limiting conditions of operation for 
the instrumentation that initiates control 
rod block are given in Table 3. 2. 3. 

2. The minimum number of operable 
instrument channels specified in 
Table 3. 2. 3 for the Rod Block Monitor 
may be reduced by one in one of the 
trip systems for maintenance and/or 
testing, provided that this condition 
does not last longer than 24 hours in 
any 30-day period. · 

D. Steam Jet-Air Ejector Off-Gas System 

1. Except as specified in 3.2.D.2 below, both 
steam-jet air ejector off-gas system radi
ation monitors shall be operable during 
reactor 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. The 
time delay setting for closure of the steam 
jet-air ejector isolation valves shall not 
exceed 15 minutes. 

2. From and after the date that one of the two 
steam-jet air ejector off-gas system radi-

. ation monitors is made or found to be inoper
able, continued reactor power operation is 
permissible during the next seven days pro
vided the inoperable monitor is tripped in 
the upscale position. 

4. 2 SURVEILLANCE REQUIREl\IENT 



• 
3. 2 LIMITING CONDITION FOR OPERATION 

E. Reactor Building Ventilation Isolation and 
. Standby Gas Treatment System Initiation · 

1. Except as specified in 3. 2. E. 2 below, 
four radiation monitors shall be operable 
at all times. 

2. One of the two radiation monitors in the 
ventilation duct and one of the two radia
tion monitors on the refueling floor may 
be inoperable for 24 hours. If the inoper
able monitor is not restored to service 
in this time, the reactor building ventila
tion system shall be isolated and the 
standby gas treatment operated .until 
repairs are complete. 

3. The radiation monitors shall .be set to 
trip as follows: 

a. ventilation duct - 11 mr/hr 
b. refueling floor - 100 mr/hr 

4. 2 SURVEILLANCE REQUIREMENT 
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TABLE 3.2.1 

INSTRUMENTATION THAT INITIATES PRIMARY CONTAINMENT ISOLATION FUNCTIONS 

Minimum No. of 
Operable Inst. 
Channels per 
Tr'p System (1) Instruments Trip Level Setting Action (3) 

2 Reactor LO\v Water > 143" above top of active fuel A 

2 Reactor Low Low Water ?83" above top of active fuel A 

2 High drywell pressure ::::2 psig rated (4), (5) A 

2 (2) High Flow Main Steam line ~1207c of rated steam flow B 

2 of 4 in each High Temperature Main Steam Line 
of 4 sets Tunnel ~200°F B 

2 High Radiation Main Stema Line :::: 7 tirries normal rated power back-
Tunnel ground B 

2 Low Pressure :Main Steamline ?850 psig B 

High Flow Isolation Condenser Li:ne 

1 Steamline Side ~20 psi diff. on steamline side c 
1 Condensate Return Side ~ 32" water diff. on condensate 

return side c 
2 High Flow HPCI Steam Line ::0150" water D 

4 High Temperature HPCI Steam Line 
Area :S200°F D 

Notes: 

1. Whenever primary containment integrity is required, there shall be two operable or tripped trip systems for each function, except for low pressure main 
steamline which only need be available in the RUN position. 

2. Per each steamline. 

3. Action: If the first column cannot be met for one of the trip systems, that trip system shall be tripped. 



.TABLE 3.2.1 (cont) 

If the first column cannot be met for both trip systems, the appropriate actions listed ·below shall be taken: 

A. Initiate an orderly shutdown and have reactor in cold shutdown condition in 24 hours. 

B. Initiate an orderly load reduction and have reactor in Hot Standby within 8 hours. 

C. Close isolation valves in isolation condenser system. 

D. Close isolation valves in HPCI subsystem. 

4. Need not be operable when primary containment integrity is not required. 
5. May be bypassed when necessary during purging for containment inerting and deinerting. 



TABLE 3. 2. 2 

INSTR.UMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS 

Min. No. of Operable 
Inst. Channels per 
Trip System (1) Trip Function Trip Level Setting Remarks 

+4" 
In conjunction with low reactor 2 Reactor Low Low Water 83" ( _

0 11) above top of 1. 
Level active fuel pressure initiates core spray 

and LPCI. 
2. In conjunction with high dry-well 

pressure 120 sec. time delay, 
and low pressure core cooling 
interlock initiates auto blowdown. 

3. Initiates HPCI and SBGTS. 
4. Initiates starting of diesel 

generators. 

1. Initiates core spray, LPCI, 
2 High Drywell Pressure · ~ 2 psig HPCI, and SBGTS. 

(2)' (3) 2, In conjunction with low low water 
level, 120 sec. time delay, and· 
low pressure core cooling inter-
lock initiates auto blowdown. 

3. Initiates starting of diesel 
generators. 

1 Reactor Low Pressure 300 psig!'Op!'0350 psig 1. Permissive for opening 
core· spray and LPCI 
admission valves. 

2. In conjunction with low 
low reactor water level ini-
ates core spray and LPCI. 

Containment Spray Prevents inadvertent operation 
Interlock of containment spray during 

1(4) 2/3 Core Height ?2/3 core height accident conditions. 
2(4) Containment High 0.5 psig..s: p~l. 5 psig 

Pressure 

1 Timer Auto Blowdown :::;120 seconds In conjunction with low-low 
reactor water level, high 
dry-we 11 pressure, and low 
pressure core cooling inter-
lock initiates auto blowdown. -
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TABLE 3. 2. 2 (cont) 

Min.· No. of Operable. 
Inst. Channels per ' 

Trip System (1) Trip Function Trip Level Setting Remarks 

2 Low Pressure Core 50 psig! p ~ 100 psig Defers APR actuation pend-
Cooling Pump Discharge ing confirmation of low 
Pressure pressure core c.ooling 

system operation. 

1 Under voltage on N/A 1. Initiates starting of 
Emergency Buses diesel generators. 

2. Permissive for starting 
ECCS pumps. 

3. Removes non-essential 
loads from buses. 

2 Sustained High Reactor ~1070 psig for 15 Initiates isolation condenser 
Pressure seconds 

Notes: 
1. For an positions of the Reactor Mode Selector Switch (except for the containment interlock) whenever any ECCS subsystem is required to be 

operable, there shall be two operable or tripped trip systems. If the first column cannot be met for one of the trip systems, that system 
shall be tripped. lf the first column cannot be met for both trip systems, immediately initiate an orderly shutdown to cold conditions. 

2, Need not be operable when primary containment integrity is not required. 

3. May be bypassed when necessary during purging for containment inerting or deinerting. 

4, If an instrument is inoperable it shall be placed (or simulated) in· the tripped condition so that it will not prevent containment spray. 
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Minimum No. of 
Operable Inst. 
Channels Per 
Trip System (1) 

1 

2 

1 

1 

3 

3 

2 (5) 

2 (5) (6) 

' Notes: 

TABLE 3. 2.3 

INSTRUMENTATION THAT INITIATES ROD BLOCK 

Instrument 

APRM upscale (flow bias) (7) 

APRM downscale (7) 

Rod block monitor upscale (flow bias) (7) 

Rod block monitor downscale (7) 

IRM downscale (3) 

IRM upscale 

SRM detector not in startup position 

SRM upscale 

Trip Level Setting 

sO. 650W + 43 (2) 

::::: 3/125 full scale 

sO. 650W + 45 (2) 

::::5/125 full scale 

::::: 5/125 full scale 

sl08/125 full scale 

(4) 

5 
slO counts/sec 

1. For the Startup/Hot Standby and Run positions of the Reactor Mode Selector Switch, there shall be two operable or tripped trip systems for each 
function, except the SRM rod blocks, IRM upscale and IRM downscale need not be operable in the "Run" position and APRM downscale, APRM 
upscale, RBM upscale, and RBM downscale need not be operable in the Startup/Hot Standby mode. If the first column cannot be met for one of the 
two trip systems, this condition may exist for up to seven days provided that during that time the operable system is functionally tested immediately 
and daily thereafter; if this condition lasts longer than seven days the system shall be tripped. If the first column cannot be met for both trip systems, 
the systems shall be tripped. 

2. W is the reactor recirculation loop flow in percent. Trip level setting is in percent of full power. 

3. IRM downscale may be bypassed when it is on its lowest range. 

4. ·.This function may be bypassed when the count rate is !:::100 cps. 

5. One of the four SRM inputs may be bypassed. 

6. This SRM function may be bypassed in the higher IRM ranges when the IRM upscale rod block is operable. 

7. Not required while performing low power physics tests at atmospheric pressure during or after refueling at power levels not to exceed 5 MW(t). 



TABLE 4. 2.1 

MINIMUM TEST AND CALIBRATION FREQUENCY FOR CORE AND CONTAINl\IENT COOLING 
SYSTEMS INSTRUMENTATION; ROD BLOCKS, AND ISOLATIONS 

Instrument Channel 
Instrument 

Functional Test (2) Calibration (2) Instrument Check (2) 

ECCS INSTRUMENTATION 

1. Reactor Low-Low Water Level 
2. Drywell High Pressure 
3. Reactor Low Pressure 
4. Containment Spray Interlock 

a. 2/3 Core Height 
b. Containment High Pressure 

5. Low Pressure Core Cooling Pump 
Discharge 

6. Undervoltage Emergency Bus 
7. Sustained High Reactor Pressure 

ROD BLOCKS 

1. APRl\I Downscale 
2. APRl\1 Flow Variable 
3. IRM Upscale 
4. IRM Downscale 
5. RBM Upscale 
6. RBM Downscale 
7. SRl\I Upscale 
8. SRM Detector Not in Startup · 

Position 

MAIN STEAM LINE ISOLATION 

1. Steam Tunnel High Temperature 
2. Steam Line High Flow 
3. Steam Line Low Pressure 
4. Steam Line High Radiation 

(1) 
(1) 
(1) 

(1) 
(1) 
(1) 

Refueling Outage 
(1) 

(1) (3) 
(1) (3) 
(2) (3) 
(2) (3) 
(1) (3) 
(1) (3) 
(2) (3) 
(2) (3) 

Refueling Outage 
(1) 
(1) 

t l) (3) 

Once/3 Months 
Once/3 Months 
Once/3 Months 

Once/3 Months 
Once /3 Months 
Once/3 l\fonths 

Refueling Outage 
Once/3 l\Ionths 

Once /3 Months 
Rdueling Outage 

(2) (3) 
(2) (3) 

Refueling Outage 
Once/3 Months 

(2) (3) 
(2) (3) 

Refueling Outage 
Once/3 Months 
Once/3 l\Ionths 
Once/3 l\1onths (4) 

Once/Day 
None· 
None 

None 
None 
None 

None 
None 

None 
None 
(2) 
(2) 
None 
None 
(2) 
(2) 

None 
Once/Day 
None 
Once/Day 
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TABLE 4. 2. 1 (cont) 

Instrument Channel 

ISOLATION CONDENSER ISOLATION 

1. Steam Line High Flow 
2. Condensate Line High Flow 

HPCI ISOLATION 

1. Steam Line High Flow 
2. Steam Line Area High Temperature 
3. Low Reactor Pressure 

Instrument 
Functional Test (2) 

(1) 
(1) 

(1) 
Refueling Outage 

(1) 

Calibration (2) 

Once/3 Months 
Once/3 Months 

Once/3 Months 
Refueling Outgage 
Once/3 Months 

Instrument Check (2) 

None 
None 

None 
None 
None 

REACTOR BUILDING VENTILATION SYSTEl\1 ISOLATION AND STANDBY GAS TREATMENT SYSTEM INITIATION 

1. Ventilation Exhaust Duct Radiation 
Monitors 

2. Refueling Floor Radiation Monitors 

(1) 

(1) 

STEAM JET-AIR EJECTOR OFF-GAS ISOLATION 

1. Radiation Monitors 

CONTAINMENT MONITORING 

1. Pressure 
a. -5 to +5 psig indicator 
b. 0 to 75 psig indicator 

2. Temperature 

Notes: 

( 1) (3) 

None 
None 
None 

Once/3 Months 

Once/3 Months 

•Once/3 Months (4) 

Once/3 Months 
Once/3 Months 
Refueling Outage 

Once/Day 

Once/Day 

Once/Day 

Once/Day 
None 
Once/Day 

l, Initially once per month until exposure hours (M as defined on Figure 4. 1.1) is 2. O x 105; thereafter, according to Figure.4.1. 1 with an interval 
not less than one month nor more than three months. The compilation of instrument failure rate data may include data obtained from other 
Boiling Water Reactors for which the same design instrument operates in an environment similar to that of Dresden Unit 3. 

2. Functional test calibrations and instrument checks are not required when these instruments are not required to be operable or are tripped. 
Functional tests shall be performed before each startup with a require_d frequency not to exceed once per week. Calibrations shall be performed 
during each startup or during controlled shutdowns with a required frequency not to exceed once per week., Instrument checks shall be performed 
at least once per week. Instrument checks shall be performed at least once. per day during those periods when the instruments are required to be 
operable. 
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TABLE 4. 2.1 (cont) 

3. This·instrumentation is excepted from the functional test definition, The functional test will consist of injecting a simulated electrical signal into 
the measurement channel. See Note 4. 

4. These instrument channels will be calibrated using simulated electrical signals once every three months, In addition, calibration including the 
sensois will be performed during each refueling outage. 
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Bases: 

3. 2 In addition to reactor protection instrumentation 
which initiates a reactor scram, protective instru
mentation has been provided which initiates action 
to mitigate the consequences of accidents which are 
beyond the operators ability to control, or termi
nates operator errors before they result in serious 
consequences. This set of Specifications provides 
the limiting conditions of operation for the primary 
system isolation function, initiation of the emer
gency core cooling system,· control rod block and 
standby gas treatment systems. The objectives of 
the specifications are (i) to assure the effectiveness 
of the protective instrumentation when required by 
preserving its capability to tolerate a single failure 
of any component of such systems even during peri
ods when portions of such systems are out of service 
for maintenance, and (ii) to prescribe the trip set
tings required to assure adequate performance. 
When necessary, one channel may be made inoper
able for brief intervals to conduct required functional 
tests and calibrations. 

Some of the settings on the instrumentation that 
initiates or controls core and containment cooling 
have tolerances explicitly stated where the high and 
low values are both critical and may have a substan
tial effect on safety. It should be noted that the set-

. points of other instrumentation, where only the high 
or low end of the setting has a direct bearing on 
safety, are chosen at a level away from the normal 
operating range to prevent inadvertent actuation of 
the safety system involved and exposure to abnormal 
situations. 

Isolation valves are installed in those lines that 
penetrate the primary containment and must be 
isolated during a loss of coolant accident so that the 
r;:Ldiation dose limits are not excee-ded during an 
accident condition. Actuation of these valves is 
initiated by protective instrumentation shown in 

Table 3. 2. 1 which senses the conditions for which 
·isolation is required. Such instrumentation inust be 
available whenever primary containment integrity 
is required. The objective is to isolate the primary 
containment so that the guidelines of 10 CFR 100 are 
not exceeded during an accident. .: 

The instrumentation which initiates primary system 
isolation is connected in a dual bus arrangement. 
Thus, the discussion given in the bases for Specifi-
cation 3.1 is applicable here. · · 

The low reactor water level instrumentation is set 
to trip when reactor water level is 143" (1" on the 
instrument) above the top of the active fuel. This 
trip initiates closure of Group 2, and 3 primary con
tainment isolation valves but does not trip the recir
culation pumps. Ref. Section 7. 7. 2. 2 SAR. For a 

· trip setting of 143" above the top of the active fuel 
and a 60 second valve closure time the valves will be 
.closed before perforation of the clad occurs even for 
the maximum break and therefore the setting is 
adequate. 

The low low reactor water level instrumentation is 
set to trip when reactor water level is 83" above the 
top of the active fuel (-59" on the instrument). This 
trip initiates closure of Group 1 primary containment 
isolation valves, Ref. Section 7. 7.2.2 SAR, and also 
activates the ECC subsystems, starts the emergency 
diesel generator and trips the recirculation pumps. 
This trip setting level was chosen to be high enough 
to prevent spurious operation but low enough to ini"':' 
tiate E CCS operation and primary system isolation 
so that no melting of the fuel cladding will occur and 
·So that post accident cooling can be accomplished 
and the guidelines of 10 CFR 100 will not be violated. 
For the complete circumferential break of a 28-inch 
recirculation line and with the trip setting given 
above, ECCS initiation and primary system isolation 
are initiated in time to meet the above criteria. Ref. 
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Section 6.2.7.1and14.2.4.2 SAR. The instrumen
tation also covers the full range or spectrum of 
breaks and meets the above criteria. Hef. Section 
6.2.7.1 SAR. 

The high drywell pressure instrumentation is a back
up to the water level instrumentation and in addition 
to initiating ECCS it causes isolation of Group 2 iso
lation valves. For the breaks discussed above, this 
instrumentation will initiate ECCS operation at about 
the same time as the low low water level instrumen
tation; thus the results given above are applicable 
bP.ri:> ~,1~0. Group 2 isolation valves include the 
dryWell-vent, purge, and sump isolation valves. 
High drywell pressure activates only these valves 
because high drywell pressure could occur as the 
result of non-safety related causes such as not 
purging the drywell air during startup. Total sys
tem isolation is not desirable for these conditions 
and only the valves in Group 2 are required to 
close. The low low water level instrumentation 
initiates protection for the full spectrum of loss of 
coolant accidents and causes a trip of Group I pri-

, mary system isolation valves. 

Venturis are provided in the main steamlines as a 
means of measuring steam flow and also limiting 
the loss of mass inventory from the vessel during 
a steamline break accident. In addition to moni
toring steam flow, instrumentation is provided 
which causes a trip of Group 1 isolation valves. 
The primary function of the instrumentation is to 
detect a break in the main steamline, thus only 
Group 1 valves are closed. For the worst case 
accident, main steamline break outside the drywell', 
this trip setting of 120% of rated steam flow in con
junction with the flow limiters and main steamline 
valve closure, limit the mass inventory loss such 
that fuel is not uncovered, fuel temperatures re
main less than 1500°F and release of radioactivity 
to the environs is well below 10 CFR 100 guidelines. 
Ref. Sections 14.2.3.9and14.2.3.10 SAR. 

Temperature monitoring instrumentation is 
provided in the main steamline tunnel to detect 
leaks in this area. Trips are provided on this in
strumentation and when exceeded ,cause closure of 
Group 1 isolation valves. Its setting of 200°F is 
low enough to detect leaks of the order of 5 to 10 
gpm; thus, it is capable of covering the entire 
spectrum of breaks. For large breaks, it is a 
back-up to high steam flow instrumentation dis
cussed above, and for small breaks with the result
ant small release of radioactivity, gives isolation 
before the guidelines of 10 CFR 100 are exceeded. 

High radiation monitors in the main steamline 
tunnel have been provided to detect gross fuel failure. 
This instrumentation causes closure of Group 1 
valves, the only valves required to close for this 
accident. With the established setting of 7 times 
normal background, and main steamline isolation 
valve closure, fission product release is limited so 
that 10 CFR 100 guidelines are not exceeded for this 
accident. Ref. Section 14. 2.1. 7 SAR. The per
formance of the process radiation monitoring system 
relative to detecting fuel leakage shall be evaluated 
during the first five years of operation. The conclu
sions of this evaluation will be reported to the 
Atomic Energy Commission. 

Pressure instrumentation is provided which trips 
when main steamline pressure drops below 850 psig. 
A trip of this instrumentation results in closure of 
Group 1 isolation valves. In the ''Refuel" and 
"Startup/Hot Standby" mode this trip function is by
passed. This function is provided primarily to pro
vide protection against a pressure regulator 
malfunction which would cause the control and/ or 
bypass valves to open. , With the trip set at 850 psig 
inventory loss is limited so that fuel is not uncovered 
and peak clad temperatures are much less than 
1500°F; thus, there are no fission products available 
for release other than those 1n the reactor water. 
Ref. Section 11. 2. 3 SAR. 
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Two semsors on the isolation condenser supply and 
return lines are provided to detect the failure of 
isolation condenser line and actuate isolation action. 
The sensors on the supply and return sides are 
arranged in a 1 out of 2 logic and, to meet the 
single failure criteria, all sensors and instrumen
tation are required to be operable. The trip settings 
of 20 psig and 32" of water and valve closure time 
are such as to prevent uncovering the core or ex
ceeding site limits. The sensors will actuate due 
to high flow in either direction. 

The HPCI hig.'1 flow and temperature instrumentation 
are provided to detect a break in the HPCI piping. 
Tripping of this instrumentation results in actuation 
of HPCI isolation valves; i.e., Group 4 valves. 
Tripping logic for this function is the same as that 
for the isolation condenser and thus all sensors "' 
are required to be operable to meet the single fail-
ure criteria. The trip settings of 200°F and 300% 
of design flow and valve closure time are such that 
core uncovery is prevented and fission product 
release is within limits. 

The instrumentation which initiates ECCS action is 
arranged in a dual bus system. As for other vital 
instrumentation arranged in this fashion the Sj>eci
fication preserves the effectiveness of the system 
even during periods when maintenance or testing 
is being performed. 

~he control rod block functions are providea to 
prevent excessive control rod withdrawal so that 
MCHFR does not decrease to 1. O. The trip logic 
for this function is 1 out of n; e.g., any trip on 
one of the six APRM's, 8 IBM's, or 4 SRM's will 
result in a rod block. The minimum instrument 
channel requirements assure sufficient instrumen
tation to assure the single failure criteria is met. 
The minimum instrument channel requirements 

for the RBM may be reduced by one for a short 
period of time to allow for maintenance, testing, 
or calibration. This time period is only ...., 3% 
of the operating time in a month and does not 
significantly increase the risk of preventing an 
inadvertent control rod withdrawal. · 

The APRM rod block function is flow biased and pre
vents a significant reduction in MCHFR especially 
during operation at reduced flow. The APRM pro
vides gross core protectjon; i.e., limits the gross 
core power increase from withdrawal of control 
rods in the normal withdrawal sequence. The trips 
are set so that MCHFR is maintained greater 
than 1. o 

The RBM rod block function provides local protection 
of the core; i.e. , the prevention of critical heat flux 
in a local region of the core, for a single rod with
drawal error from a limiting control rod pattern. 
The trip point is flow biased. The worst case single 
control rod withdrawal error has been analyzed and 
the results show that with the specified trip settings 
rod withdrawal is blocked when MCHFR is ~1. 6, 
thus allowing adequate margin. Ref. Section 7.4.5.3 
SAR. Below ~70% power the worst case.withdrawal 
of a single control rod results in a MCHFR > 1. 0 
without rod block action, thus below this level it is 
not required. 

The IRM rod block function provides local as well 
as gross core protection. The scaling arrangement 
is such that trip setting is less than a factor of 10 

. above the indicated level. Analysis of the worst 
case accident results in rod block action before 
MCHFR approaches 1. O. Ref. Section 7. 4. 4. 3 SAR. 

A downscale indication on an APRM or IRM is an 
indication the instrument has failed or the instru
ment is not sensitive enough. In either case the 
instrument will not respond to changes in control 



rod motion and thus control rod motion is prevented. 
The downscale trips are set at 5/125 of full scale. 

For effective emergency core cooling for small pipe 
breaks, the HPCI system must function since reac
tor pressure does not decrease rapidly enough to 
allow either core spray or LPCI to operate in time. 
The automatic pressure relief function is provided 
as a back-up to the HPCI in the event the HPCI does 
not operate. The arrangement of the tripping con
tacts is such as to provide this function when nec
essary and ·minimize spurious operation. The trip 
settings given in the specification are adequate to 
assure the above criteria are met. Ret. 8ection 
6. 2. 6. 3 SAR. The specification preserves the 
effectiveness of the system during periods of main
tenance, testing, or calibration, and also mini-

. mizes the risk of inadvertent operation; i.e. , only 
one instrument channel out of service. 

Two air ejector off-gas monitors are provided and 
when their trip point is reached, cause an isolation 
of the air ejector off-gas line. Isolation is initiated 
when both instruments reach their high trip point 
or one has an upscale trip and the other a down
scale trip. There is a fifteen minute delay before 
the air ejector off-gas isolation valve is closed. 
This delay is accounted for by the 30-minute 
holdup time of the off-gas before it is released to 
the stack. 

Both instruments are required for trip but the 
instruments are so designed that any instrument 
failure gives a downscale trip. The trip settings 
of the instruments are set so that the instantane
ous stack release rate limit given in Specification 
3. 8 is not exceeded. 

Four radiation monitors are provided which 
initiate isolation of the reactor building and 
operation of the standby gas treatment system. 
The monitors are located in the reactor building 
ventilation duct and on the refueling floor. The 
trip logic is a 1 out of 2 for each set and each 
set can initiate a trip independent of the other 
set. Any upscale trip will cause the desired 
action. Trip settings of 11 mr/hr for the 
monitors in the ventilation dµct are based upon 
initiating normal ventilation isolation and standby 
gas treatment system operation to limit the dose 
rate at the nearest site boundary to less than the 
dose rate allowed by 10CFR20. Trip settings of 
100 mr/hr for the monitors on the refueling floor 
are based upon initiating normal ventilation isola
tion and standby gas treatment system operation so 
that none of the activity released during the refuel
ing accident leaves the reactor building via the 
normal ventilation stack but that all the activity is 
processed by the standby gas treatment system. 
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Bases: 

4. 2 The instrumentation listed in Table 4. 2.1 will be· 
functionally tested and calibrated at regularly sched
uled intervals. Although this instrumentation is not 
generally considered to be as important to plant 
safety as the Reactor Protection System, the same· 
design reliability goal of 0. 99999 is generally applied 
for all applications of (1 out of 2) X (2) logic. There
fore, on-off sensors are tested once/3 months, and 
bi-stable trips associated with analog sensors and 
amplifiers are tested once/week. 

Those instruments which, when tripped, result in a 
rod block have their contacts arranged in a i out of 
n logic, and all are capable of being bypassed. For 
such a tripping arrangement with bypass capability 
provided, there is an optimum test interval that 
should be maintained in order to maximize the re
liability of a given channel (7). This takes account 
of the fact that testing degrades reliability and the 
optimum interval between tests is approximately 
given by: 

where: 

the optimum interval between .tests 

t = the time the trip contacts are disabled 
from performing their function while the 
test is in progress 

r = the expected failure rate of the relays 

To test the trip relays requires that the channel be 
bypassed, the test made, and the system returned 
to its initial state. It is assumed this task 
requires an estimated 30 minutes to complete in a 

thorough and workmanlike manner and that the relays 
have a failure rate of lo-6 failures per hour. Using 
this data and the above operation, the optimum test 
interval is: · 

i = {2(0:5) 
. .Jlo:6 

= 

3 1 x 10 hours . 

..... 40 days 

For additional margin a test interval of once per 
month will be used initially. 

The sensors and electronic apparatus have not been 
included here as these are analog devices with 
readouts in the control room and the sensors and 
electronic apparatus can be checked by comparison 
with other like instruments. The checks which are 
made on a daily basis are adequate to assure oper
ability of the sensors and electronic apparatus, and 
the test interval given above provides for optimum 
testing of the relay circuits. 

The above calculated test interval optimizes each 
individual channel, considering it to be independent 
of all others. As an example, assume that there are 
two channels with an individual technician assigned 
to each. Each technician tests his channel at the 
optimum frequency, but the two technicians are not 
allowed to communicate so that one can advise the 
other that his channel is under test. ·under these 
conditions, it is possible for both channels to be 
under test simultaneously. Now,_ assume that the 
technicians are required to communicate and that 
two channels are never tested at the same time. , 

(7) UCRL-50451, Improving Availability and Readiness of Field Equipment 
Through Periodic Inspection, Benjamin Epstein, Albert Shi ff, July 16, 
1968, page 10, Equation (24), Lawrence Radiation Laboratory. 
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Forbidding simultaneous testing. improves the 
·availability of the system over that which would be 
achieved. by testing each channel independently. 
These one out of n trip systems will be tested one 
at a time in order to take advantage of this inherent 
improvement in availability. 

Optimizing each channel independently may not truly 
optimize the system considering the overall rules of 
system operation. However, true system optimiza
tion is a complex problem. The optimums are broad, 
not sharp, and optimizing the individual channels is 
generally adequate for the system. 

The formula given above minimizes the unavailabil
ity of a single channel which must be bypassed dur
ing testing. The minimization of the unavailability 
is illustrated by curve No. 1 of Figure 4. 2. 2 which 
assumes that a channel has a failure rate of 0. 1 x 
lo-6/hour and that 0. 5 hours is required ro test it. 
The unavailability is a minimum at a test interval i, 
of 3.16 x 103 hours. . 

If two similar channels are used in a 1 out of 2 con
figuration, the test interval for minimum unavail
ability changes as a function of the rules for testing. 
The simplest case is to test each one independent of 
the other. In this case, there is assumed to be a 
finite probability that both may be bypassed at one 
time. This case is shown by Curve No. 2. Note 
that the unavailability is lower as expected for a re
dundant system and the minimum occurs at the same 
test interval. Thus, if the two channels are tested . 
independently, the equation above yields the test 
interval for minim um unavailability. 

A more usual case is that the testing is not done 
independently. If both channels are bypassed and 
tested at the same time, the result is shown in 
Curve No. 3. Note that the minimum occurs at 
about 40, 000 hours, much longer than for cases 1 and 
2. Also, the minimum is not nearly as low as Case 2 

which indicates that this method of testing does not 
take full advantage of the redundant channel. By
passing both channels for simultaneous testing 

. should be avoided. 

The most likely case would be to stipulate that one 
channel be bypassed, tested, and restored, and then 
immediately following the second channel be by
passed, tested, and restored. This is shown by 
Curve No. 4. Note that there is no true mfnimum. 
The curve does have a definite knee and very little 
reduction in system unavailability is achieved by 
testing at a shorter interval than computed by the 
equation for a single channel. 

The best test procedure of all those examined is to 
perfectly stagger the tests. That is, if the test 
interval is four months, test one or the other channel 
every two months. This is shown in Curve No. 5. 
The difference between Cases 4 and 5 is negligible. 
There may be other arguments, however, that more 
strongly support the perfectly staggered tests, in
cluding reductions in human error. 

The conclusions to be drawn are these: 

1. A 1 out of n system may be treated the same as 
a single channel in terms of choosing a test 
interval; and 

2. More than one channel should not be bypassed 
for testing at any one time. 

The radiation monitors in the ventilation duct and on 
the refueling floor which initiate building isolation 
and standby gas treatment operation are arranged 
in two 1 out of 2 logic systems. The bases given 
above for the rod blocks applies here also and were 
used to arrive at the functional testing frequency. 

Based on exj>erience at Dresden Unit 1 with instru-
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.e 
ments of similar design, a testing interval of once 
every three months has been found to be adequate. 

The automatic pressure relief instrumentation can 
be considered to be a 1 out of 2 logic system and 
the discussion above applies also. 
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3.3 LIMITING CONDITION FOR OPERATION 

3. 3 REACTIVITY CONTROL 

Applicability: 

Applies to the operational status of the control rod 
system. 

Objective: 

To assure the ability of the control rod system to 
control reactivity. 

Specification: 

A. Reactivity Limitations 

1. Reactivity margin - core loading 

The core loading shall be limited to that 
which can be made subcritical in the most 
reactive condition during the operating cycle 
with the strongest operable control rod in 
its full-out position and all other operable 
rods fully inserted. 

2. Reactivity margin - inoperable control rods 

a. Control rod drives which cannot be 
moved with control rod drive pressure 
shall be considered inoperable. 

4. 3 SURVEILLANCE REQUIREMENT 

4. 3 REACTIVITY CONTROL 

Applicability: 
"\ 

Applies to the surveillance requirements of the --
control rod system. · 

Objective: 

To verify the ability of the control rod system to 
control reactivity. 

Specification: 

A. Reactivity Limitations 

1. Reactivity margin - core loading 

Sufficient control rods shall be withdrawn 
following a refueling outage when core altera
tions were performed to demonstrate with a 
margin of 0. 25 percent .ti.k that the core can 
be made subcritical at any time in the sub
sequent fuel cycle with the strongest operable 
control rod fully withdrawn and all other oper
able rods fully inserted. 

2. Reacqvity margin - inoperable control rods 

Each partially or fully withdrawn operable 
control rod shall be exercised one notch at 
least once each week. In the event power 
operation is continuing with three or more 
inoperable control rods, this test shall be 
performed at least once each day. 



3. 3 Lll\HTING CONDITION FOR OPE RATION 

b. The control rod directional control 
valves for inoperable control rods 
shall be disarmed electrically and the 
control rods shall be in such positions 
that Specification 3. 3. A. 1 is met. 

c. Control rod drives which are fully 
inserted and electrically disarmed shall 
not be considered inoperable. 

d. Control rods with scram times greater 
than those permitted by Specification 
3. 3. C are inoperable, but if they can 
be moved with control rod drive pres
sure they need not be disarmed 
electrically if Specification 3. 3. A. l 
is met for each position of these rods. 

e. During reactor power operation, the 
number of inoperable control rods 
shall not exceed eight. 

4. 3 SURVEILLANCE REQUIREMENT 
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3. 3 LIMITING CONDITION FOR OPERATION 

B. Control Rods 

1. Each control rod shall be coupled to its 
drive or completely inserted and the control 
rod directional or control valves disarmed 
electrically. 

2. This requirement does not apply in the 
refuel condition when the reactor is vented. 
Two control rod drives may be removed as 
long as Specification 3. 3. A. 1 is met. 

3. The control rod drive housing support sys
tem shall be in place during reactor power 
operation and when the reactor coolant sys
tem is pressurized above atmospheric pres
sure with fuel in the reactor vessel, unless 
all control rods are fully inserted and 
Specification 3. 3. A. 1 is met. 

4.3 SURVEILLANCE REQUIREMENT 

B. Control Rods 

1. The coupling integrity· shall be verified for 
each withdrawn .control rod as follows: 

a. when the rod is withdrawn the first 
time subsequent to each refueling 
outage or after maintenance, observe 
discernible response of the nuclear 
instrumentation; however, for initial 
rods when response is not discernible, 
subsequent exercising of these rods 
after the reactor is critical shall be 
performed to verify instrumentation 
response; and 

b. when the rod is fully withdrawn the 
first time subsequent to each refueling 
outage or after maintenance, observe 
that the drive does not go to the over
travel position. 

2. The control rod drive housing support 
system shall be inspected after reassembly 
and the results of the inspection. recorded. 
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3.3 LIMITING CONDITION FOR OPERATION 

3. a. Control rod patterns shall be e stab
lished so that the maxim um worth of 
any operable control rod shall be less 
than 2. l? percent A k. 

b. Whenever the reactor is in the startup/ 
hot standby or run mode below 10% 
rated thermal power, the rod worth 
minimizer shall be operable or a sec
ond licensed operator or other qualified 
technical station employee shall verify 
that the operator at the reactor console 
is following the control rod program. 

4. Control rods shall not be withdrawn for 
startup or refueling .unless at least two 
source range channels have an observed 
count rate equal to or greater than three 
counts per second. 

5. During operation with limiting control rod 
patterns, as determined by the nuclear 
engineer, either: 

a. Both RBM channels shall be operable; 
or 

b. · Control rod withdrawal shall be blocked; 
or 

c. The operating power level shall be 
limited so that the MCHFR will remain 
above 1. 0 assuming a single error that 
results in complete withdrawal of any 
single operable control rod. 

4.3 SURVEILLANCE REQUIREMENT 

3. Prior to control rod withdrawal for startup 
the rod worth minimizer shall be verified 
as operable or the presence of a second 
licensed operator or qualified technical 
station employee to verify the following of 
the rod program shall be verified. 

4. Prior to control rod withdrawal for startup 
or during refueling verify that at least two 
source range channels have an observed 
count rate of at least three counts per 
second. 

5. When a limiting control rod pattern exists, 
an instrument functional test of the RBM 
shall be performed prior to withdrawal of 
the designated rod (s) and daily thereafter. 
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3. 3 LIMITING CONDITION FOR OPERATION 

C. Scram Insertion Times 

1. The average scram insertion time, based 
on the de-energization of the scram pilot 
valve solenoids as time zero, of all oper
able control rods in the reactor power 
operation condition shall be no greater than: 

% Inserted From 
Fully Withdrawn 

10 
50 
90 

Avg. Scram Insertion 
Times (sec) 

0.70 
2.05 
5.00 

The average of the scram insertion times 
for the three fastest control rods of all 
groups of four control rods in a two by two 
array shall be no greater than: 

% Inserted From 
Fully Withdrawn 

10 
50 
90 

Avg. Scram Insertion 
Times (sec) 

0.74 
2.17 
5.30 

2. The maximum scram insertion time for 90% 
insertion of any operable control rod shall 
not exceed 7. 00 seconds. 

4.3 SURVEILLANCE REQUIREMENT 

C. Scram Insertion Times 

1. After each refueling outage and prior to powei: 
operation with reactor pressure above 800 psig, 
all control rods shall be subject to scram-time 
tests from the fully withdrawn position. The 
scram times shall be measured without 
reliance on the control rod drive pumps. 

2. At 16 week intervals, 50% of the control rod 
drives shall be tested as in 4.3.C.1 so t!1at 
every 32 weeks all of the control rods ;.;hall 
have been tested. Whenever 50% of the control 
rod drives have been scram tested, an evalua
tion shall be made to provide reasonable 
assurance that proper control rod drive 
performance is being maintained. 

3. 25 of the operable control rods, selected to be 
uniformly distributed throughout the core, shall 
be scram-time tested at full reactor pressure 
at the time intervals listed below following any 
ol'tage exceeding 72 hours in duration: 1 week, 
2 weeks, 4 weeks, 8 weeks, 16 weeks and 
continuing at 16 week intervals: 
a) If the mean 90% insertion time of the tested 

control rod drives increases by more than 
0. 25 seconds or if the mean insertion time 
exceeds 3. 5 seconds, then an additio.nal 
sample of 25 control rods, selected to be 
uniformly distributed throughout the core, 
shall be scram tested. If the mean 90% 
insertion time of the 50 selected control 
rod drives exceeds 4. 25 seconds, then all 
operable drives will be tested. Subsequent 
testing shall revert to the original 25 con
trol rods at the 1 week, 2 week, etc., 
sequence interval; and 
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• 
3.3 LIMITING CONDITION FOR OPERATION 

D. .Control Rod Accumulators 

At all reactor operating pressures, a rod accumula
tor may be inoperable provided that no other control 
rod in the nine- rod square array around this rod 
has a: 

1. Inoperable accumulator, 

2. Directional control valve electrically dis
armed while in a non-fully inserted position. 

3. Scram insertion greater than maximum 
permissible insertion time. 

If a control rod with an inoperable accumulator 
is inserted "full-in" and its directional control 
valves are electrically disarmed, it shall not be 
considered to have an inoperable accumulator 
and the rod block associated with that inoperable 
accumulator may be bypassed. 

4.3 SURVEILLANCE REQUIREMENT 

b) If any control rod exceeds the mean 90% 
insertion time of the 25 control rod sample 
by more than 0. 75 seconds, then the 8 
control rods immediately surrounding the 
control rod shall be scram tested. There
after, those additional c.ontrol rods which 
exceed the mean 90% insertion time by 0. 75 
seconds shall be scram-time tested con
currently with the original 25 control rod 
sample. 

4. Specification 4. 3. C shall be evaluated after one 
operating cycle and the conclusions of this 
evaluation shall be reviewed with the AEC to 
determine the need and extent of this specifica
tion during subsequent operating cycles. 

D. Control Rod Accumulators 

Once a shift check the status of the pressure and 
level alarms for each accumulator. 
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3.3 LIMITING CONDITION FOR. OPERATION 

· E. Reactivity Anomalies 

The reactivity equivalent of the difference 
between .the actual critical rod configuration 
and the expected configuration during power 
operation shall not exceed 1</I ~. If this 
limit is exceeded, the reactor will be shut
down until the cause has been determined and 
corrective actions have been taken if such 
actions are appropriate. In accordance with 
Specification 6. 6, the AEC shall be notified 
of this abnormal occurence within 24 hours. 

F. If Specifications 3. 3. A through D above are not 
'- met, an orderly shutdown shall be initiated' and 

the reactor shall be in the Cold Shutdown con
dition within 24 hours. 

G. Automatic Dispatch System 

Operation of the unit with the automatic dispatch 
system with automatic flow control shall be per
missible only in the range of 7 0-loori;, of rated 
power. 

4.3 SURVEILLANCE REQUIREMENT 

E. Reactivity Anomalies 

During the startup test program and startups 
·following refueling outages, the critical rod 
configurations will be compared to the expected 
configurations at selected operating conditions. 
These comparisons will be used as base data 
for reactivity monitoring during subsequent 
power operation throughout the fuel cycle. At 
specific power operating conditions, the 
critical rod configuration will be compared· 
to the configuration expected based upon 
appropriately corrected past data. This com
parison will be made at least every equivalent 
full power month. 

G. Automatic Dispatch System 

Weekly, the range set into the automatic dispatch 
system shall be recorded. 
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Bases: 

A. Reactivity Limitations 

1. Reactivity margin - core loading 

The core reactivity limitation is a restric
tion to be applied principally to.th~ design 
of new fuel which may be loaded in the core 
or into a particular refueling pattern. Sat
isfaction of the limitation can only be dem
onstrated at the time of loading and must be 
such that it will apply to the entire subse
quent fuel cycle. The generalized form is 
that the reactivity of the core loading will 
be limited so the core can be made subcrit
ical by at least R + 0. 25%6kin the most 
reactive condition during the operating 
cycle, with the strongest control rod fully 
withdrawn and all others fully inserted. The 
value of R in %~k is the amount by which the 
core reactivity, at any time in the operating 
cycle, is calculated to be greater than at the 
time of the check; i.e. , the initial loading. 
R must be a positive quantity or zero. A 
core which contains temporary control or 
other burnable neutron absorbers may have 
a reactivity characteristic which increases 
with core lifetime, goes through a maximum 
and then decreases thereafter. See Figure 
3. 3. 2 of the SAR for such a curve. 

The vafoe of R is the difference between the 
calculated core reactivity at the beginning 
of the operating cycle and the calculated 
value of core reactivity any time later in the 
cycle where it would be greater than at the 
beginning. For the first fuel cycle, R was 
calculated to be not greater than 0. 10%6k. 
A new value of R must be determined for 
each fuel cycle. 

The 0. 25%6kin the expression R + O. 25%6k 
is provided as a finite, demonstrable, sub
criticality margin. This margin is demon
strated by full withdrawal of the strongest 
rod and partial withdrawal of an adjacent 
rod to a position calculated to inset at 
least R + 0. 25%6kin reactivity. Observa
tion of sub-criticality in this condition 
assures sub-criticality with not only the 
strongest rod fully withdrawn but at least 
a R + 0. 25%6kmargin beyond this. 

2. Reactivity margin - inoperable control rods 

Specification 3. 3. A. 2 requires that a rod 
be taken out of service if it cannot be 
moved with drive pressure. If the rod is 
fully inserted and then disarmed electric
ally*, it is in a safe position of maximum 
contribution to shutdown reactivity. If it 
is disarmed electrically in a non-fully in
serted position, that position shall be con
sistent with the shutdown reactivityr 
limitation stated in Specification 3.3.A.1. 
This assures that the core can be shutdown 
at all times with the remaining control 
rods assuming the strongest operable 
control rod does not insert. An allowable 
pattern for control rods valved out of 
service, which shall meet this Specifica
tion, will be available to the operator. 
The number of rods permitted to be inop
erable could be many more than the eight 
allowed by the Specification, particularly 
late in the operation cycle; however, the 
occurrence of more than eight could be 

*To disarm the drive electrically, four amphenol type plug connectors are 
removed from the drive insert and withdrawal solenoids rendering the drive 
immovable. This procedure is equivalent to yalving out the drive and is pre· 
ferred, as drive water cools and minimizes crud accumulation in the drive. 
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indicative of a generic control rod drive 
problem and the reactor will be shutdown. 

B. Control Rod Withdrawal 

1. Control rod dropout accidents as discussed 
in the SAR can lead to significant core 
damage. If coupling integrity is maintained, 
the possibility of a rod dropout accident is 
eliminated. The overtravel position fea
ture provides a positive check as only un
coupled drives may reach this position. 
Neutron instrumentation response to rod 
movement provides a verification that the 
rod is following its drive. Absence of such 
response to drive movement would indicate 
an uncoupled condition. 

2. The control rod housing support restricts 
the outward movement of a control rod to 
less than 3 inches in the extremely remote 
event of a housing failure. The amount of 
reactivity which could be added by this 
small amount of rod withdrawal, which is 
less than a normal single withdrawal in
crement, will not contribute to any damag¢ 
to the primary coolant system. The desigii 
basis is given in Section 6. 6. 1 of the SAR!, 
and the design evaluation is given in Sec
tion 6. 6. 3. This support is not required if 
the reactor coolant system is at atmospher
ic pressure since there would then be no 
driving force to rapidly eject a drive hous
ing. Additionally, the support is not re
quired if all control rods are fully inserted 
and if an adequate shutdown margin with one 
control rod withdrawn has been demonstrat
ed since the reactor would remain subcrit
ical even in the event of complete ejection 
of the strongest control rod. 

3. The Rod Worth Minimizer restricts with-

drawals and insertions of control rods to 
those listed in pre-specified control rod 
sequences which are established to assure 
that the maximwn individual control rod 
worth prior to withdrawal shall be less 
than 2. 5%~. These sequences are devel
oped prior to initial operation of the unit 
to limit the reactivity worths of control 
rods in the core, and together with the in,.. 
tegral rod velocity limiters, limit potential 
reactivity insertion such that the results 
of a control rod drop accident will not ex
ceed a maximwn fuel energy content of 
280 calories/gram. Ref. Sections 7. 9. 3, 
14. 2.1. 2, and 14. 2.1. 4 SAR. The peak 
fuel energy content of 280 cal/ gm is below 
the energy content at which rapid fuel dis
persal and primary system damage are 
asswned to occur. 

The specified sequences are characterized 
by homogeneous, scattered patterns of 
control rod withdrawal. The maximum rod 
worths encountered in these patterns are 
presented in Figure 3. 3. 4 of the SAR. 
When the core is at rated temperature and 
greater than about 1 % of rated power, there
are no possible rod worths which, if 
dropped at the design rate of the velocity 
limiter, 5 feet/sec, could result in a peak 
fuel enthalpy of 280 cal/gm. Thus, requir
ing operation of the RWM below 10% rated 
power is conservative. · 

The Rod Worth Minimizer provides auto
matic supervision to assure that out of 
sequence control rods will not be withdrawn 
or inserted; i.e., it limits operator devia
tions from planned withdrawal sequences. 
Ref. Section 7. 9 SAR. It serves as a back
up to procedur~l control of control rod 
worth. In the event that the Rod Worth 



• 
l\linimizcr is out of service, when 
required, a licensed operator or other 
qualified technical employee can manually 
fulfill the control rocl pattern conformance 
functions of the Rod Worth Minim izcr. In 
this case, the 1101~mal procedural controls 
arc backed up by independent procedural 
controls to assure conformance. 

4. The Source Range Monitor (SRM) system 
performs no automatic safety system 
function; i. c., it has no scram function. 
It docs provide the operator with a visual 
indication of neutron level. This is needed 
for knowledgeable and efficient reactor 
startup at low neutron levels. The con
sequences of reactivity accidents arc func
tions of the initial neutron fllL'\:. The 
requirement of at least 3 counts per 
second assures that any transient, should 
it occur, begins at or above the initial 
value of io-8 of rated power used in the 
analyses of transients from cold conditions. 
One operable SRM channel would be ade
quate to monitor the approac:h to critic
ality using homogeneous patterns of scat
scattered control rod withdrawal. A 
minimum of two operable SRM' s are pro
vided as an added conservatism. 

5. The Rod Block Monitor (RBM) is designed 
to automatically prevent fuel damage in the 
event of erroneous rod withdrawal from 
locations of high power density during 
high power level operation. Two channels 
are provided, and one of these may be 
bypassed from the console for maintenance 
and/or testing. Tripping of one of the 
channels will block erroneous rod with
drawal soon enough to prevent fuel damage. 
This system backs up the operator who 
withdraws control rods according to a 

\\·ritten sequence. The specified restric
tions \\"ith one channel out of service con
servati\'el_\" assure that fuel damai:;e will 
not occur due to rod \\·ithdra\\"al errors 
when this eondition exists. Amendmentsl7 
and 19 present the results of an eYaluation of 
a rod block monitor failure. These amend
ments show that during reaetor operation 
with certain limiting control rod patterns, 
the withdrawal of a designated single eontrol 
rod could result in one or more fuel rods with 
:\ICHFR's less than 1. 0. During use of such 
patterns; it is judged that testing of the RBl\1 
svstem prior to withdrawal of such rods to 
assure its operabilil.\' will assure that 
improper withdrawal does not occur. It is 
the responsibility of the Nuclear Engineer 
to identify these limiting patterns and the 
designated rods either when the patterns 
arc initiall~· establish~d or as the.v develop 
due to the occurrence of inoperable control 
rods in other then limiting patterns. 

C. Scram Insertion Times 

The control roe\ system is designed to bring the 
reactor subcritical at a rate fast enough to pre
vent fuel damage; i.e., to prevent the MCHFR 
from becoming less than 1. 0. The limiting 
power transient is that resulting from a turbine 
stop valve closure with failure of the turbine 
bypass system. Analysis of this transient 
shows that the negative reactivity rates result
ing from the scram with the average response 
of all the drives as given in the above Specifica
tion, provide the required protection, and 
MCHFR remains greater than 1. 0. Figure 
3. 5. 2 of the SAR shows the control rod scram 
reactivity used in analyzing the transients. 
Figure 3. 5. 2 should not be confused with the 
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total control rod \\'Orth, 18'; 6k, as Ii steel in 
some amendments to the SAIL The IH'; 6k 
value represents the amount of reactivity 
available fur "·ithdra\\'al in the cold clean core, 
whereas the control rod \U>rlhs shm,·n in Figure 
:i. 5. 2 of the SA H represent the a mount of re
activity available for insertion (scram) in the 
hot op~rating core. The minimum amount of 
reactivity to be inserted during a scram is 
controll~d by permitting no more than 10'.;. of 
the operable rods to have long scram times. 
In the analvtical treatment of the transients, . 
:mo millis~conds arc allowed between a neutron 
sensor reaching the scram point and the start of 
motion of the control rods. This is adequate and 
conservative "·hen compared to the typically 
observed time delay of about ~70 milliseconds. 
Approximatcl.v 70 milliseconds after neutron 
flux reaches the trip point, the pilot scram 
valve solenoid de-energizes. Approximately 
200 milliseconds later, control rod motion 
begins. The time to de-energize the pilot valve 
scram solenoids is measured during the cali
bration tests required by Specification 4 .1. 
The 200 milliseconds are included in the allow
able scram insertion times specified in Specifi
cation :l. :3. C. 

The scram times for all control rods will be 
determined at the time of each refueling out
age. A representative sample of control rods 
wi.11 be scram tested at increasing intervals 
following a shutdown. Plugging of the internal 
drive filters has resulted in occasional in
creases in scram times at rates greater than 
one second per v1eek of startup opera ti on. 
Scram times of new drives are approximately 
2.5 to 3.0 seconds; lower rates of change in 
scram times following initial plant operation 
at power are expected. The test·schedule at 
increasing time intervals provides reasonable 
assurance of detection of slow drives before 

e e 
system deterioration beyond the limits of 
Specificat~on 3.3.C. The program was developed 
on t~e basis of the.statistical approach · 
outlined below and JULlgnenl. 

The probability that the mean 90% insertion 
time of a sample of 25 control rod drives will 
not exceed 0.25 seconds of the mean of all 
drives is 0.99 at a risk of 0.01. If the mean 
time exceeds this range or the mean 90% inser
tion time is greater than 3.5 seconds, an addit
ional sample of drives will be measured·to verify 
the mean performance. Since the differences 
between the expected observed mean insertion 
time and the limit of 3.3.C greatly exceeds the 
expected range, this sampling technique gives 
assurance that the limits of 3.3.C will not be 
exceeded. As further assurance that the limits 
of 3.3.C will not be exceeded, all operable 
drives will be scram tested to determine com
pliance to Specification 3.3.C if the enlarged 
sample of 50 control rods exceed 4.25 seconds. 
The 0.75 second margin to the limit is greater 
than the maximum expected deviation from the 
mean an_d the,refore gives assurance the the mean 
will not exceed the limit of Specification 3.3.C. 
In addition, 50% of the control rods will be 
checked every 16 weeks to verify the performance 
and for correlation with the sampling program. 

The history of drive performance accumulated to date 
indicates that the 90'/r: insertion times of new and 
overhauled drives approximate a· normal distribution 
about the mean which tends to become skewed toward 
longer scram times as operating time is accumulated. 
The probability of a drive not exceeding the mean 90'/r, 
insertion time by 0. 75 seconds is greater than 0. 999 
for a normal distribution. The measurement of the 
scram performance of the drives surrounding 

a drive exceeding the expected range of 
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scram performance will detect local variations and 
also provide assurance that local scram time limits 
are not exceeded. Continued monitoring of other drives 
exceeding the expected range of scram times provides 
surveillance of possible anomalous performance. 

The numerical values assigned to the predicted scram 
performance are based on the analysis of the Dresden 2 
startup data and data from other BWR' s with control 
rod drives the same as those on Dresden 2. 

The occurrence of scram times within the limits, but 
significantly longer the average, should be viewed as 
an indication of systematic problem with control rod 
drives especially if the number of drives exhibiting 
such scram times exceeds eight, the allowable number 
of inoperable rods. 

D. Control Rod Accumulators 

The basis for this specification was not des
cribed in the SAR and, therefore, is presented 
in its entirety. Requiring no more than one 
inopera!:>le accumulator in any nine- rod square 
array is based on a series of XY PDQ-4 quarter 
core calculations of a cold, clean core. The 
worst case in a nine-rod withdrawal sequence 
resulted in a keff < 1. 0 -- other repeating rod 
sequences with more rods withdr:awn resulted 
in keff > 1. 0. At reactor pressures in excess 
of 800 psig, even those control rods with in
operable accumulators will l:>e able to meet re
quired scram insertion times due to the action 
of reactor pressure. In addition, they may be 
normally inserted using the control-rod-drive 
hydraulic syste_m. Procedural control will 
assure that control rods with inoperable accu
mulators will be spaced in a one-in-nine array 
rather than grouped together. 

E. Reactivity Anomalies 

During each fuel cycle excess operating reac-

tivity varies as fuel depletes and as any 
burnable poison in supplementary control 
is burned. The magnitude of this excess 
reactivity may be inferred from the critical 
rod configuration. As fuel burnup progresses, 
anomalous behavior in the excess reactivity 
may be detected by comparison of the crit
ical rod pattern selected base states to the 
predicted rod inventory at that state. Power 
ope rating base conditions provide the most 
sensitive and directly interpretable data 
relative to core reactivity. Furthermore, 
using power operating base conditions per
mits frequent reactivity comparisons. 
Requiring a reactivity comparison at the 
specified frequency assures that a compari
son will be made before the core reactivity 
change exceeds 1 % tJ<. Deviations in core 
reactivity greater than 1 % tJ< are not ex-:
pected and require thorough evaluation. 
One percent reactivity limit is considered 
safe since an insertion of the reactivity into 
the core would not lead to transients exceed
ing design conditions of the reactor system. 

G. Automatic Dispatch System 

Operation of the facility with the Automatic 
Dispatch System with automatic flow control 
limited to the range of 70-100% power and the 
rate of change of load not exceeding 8 MWe/sec. 
of the SAR would cause, at the most, negligible 
added effects to the transients analyzed in 
Amendment 9 • Since the ADS will be used for 
the first time, the results of initial testing will 
be provided to the AEC before the onset of 
routine operation with ADS. When ADS is in 
operation this fact will be indicated on the 
control panel. 
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3. 4 LIMITING CONDITION FOR OPERATION 

3.4 STANDBY LIQUID CONTROL SYSTEM 

Applicability: 

Applies to the operating status of the standby 
liquid control system. 

Objective: 

To assure the availability of an independent 
reactivity control mechanism. 

Specification: 

A. Normal Operation 

During periods when fuel is in the reactor the 
standby liquid control system shall be operable 
except when the reactor is in the Cold Shutdown 
Condition and all control rods are fully inserted 
and Specification 3. 3. A is met or as specified 
in 3. 4. B below. 

4. 4 SURVEILLANCE REQUIREMENT 

4.4 STANDBY LIQUID CONTROL SYSTEM 

Applicability: 

Applies to the periodic testing requirements for 
the standby liquid control system. 

Objective: 

To verify the operability of the standby liqujd 
control system. 

Specification: 

A. Normal Operation 

The operability of the standby liquid control 
system shall be verified by performance of 
the following tests: 

1. At least once per month-

Demineralized water shall be recycled 
to the test tank. Pump minimum flow 
rate of 39 gpm shall be verified against 
a system head of 1275 psig. 

2. At least once during each operating 
cycle -

Manually initiate the system, except 
the explosion valves and pump solution 
in the recirculation path. 
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:3. 4 Lll\IITING CONDITION FOR OPERATION 

B. Operation with Inoperable Components 

From and after the date that a redundant 
component is made or found to be inoperable, 
Specification 3. 4. A shall be considered 
fulfilled, provided that: 

1. The component is returned to an operable 
condition within 7 days, or 

4. 4 SURVEILLANCE REQUIREMENT 

Explode two of six charges manufactured 
in same batch to· verify proper function. 
Then install the untested charges in the 
explosion valves. 

Demineralized water shall be injected 
via a test connection into the reactor . 
vessel to test that valves (except explosion 
valves) not checked by the recirculation 
test are not clogged. 

Test that the setting of the system 
pressure relief valves is between 1400 
and 1490 psig. 

3. Disassemble and inspect one explosion 
valve so that it can be established that 
the valve is not clogged. Both valves 
shall be inspected in the course of t\vo 
operating cycles. 

B. Surveillance with Inoperable Components 

When a component becomes inoperable its 
redundant component shall be demonstrated 
to be operable immediately and daily there
after. 
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3. 4 Lll\UTING CONDITION FOR OPERATION 

2. A written report shall be submitted to the 
Atomic Energy Commission when the 
maintenance to restore the component to 
an operable condition will last longer than 
7 days. 

C. The liquid poison tank shall contain a boron 
bearing solution that satisfies the volume
concentration requirements of Figure 3- 4. 1 
and at all times when the standby liquid control 
system is required to be operable and the 
solution temperature including that in the 
pump suCtion piping shall not be less than 
the temperature presented in Figure 3.4. 2. 

D. If specification 3. 4. A through C are not met, 
an orderly shutdown shall be initiated. 

4.4 SURVEILLANCE REQUIREMENT 

C. The availability of the proper boron bearing 
solution shall be verified by performance of 
the following tests: 

1. At least once per month - Boron concen
tration shall be determined. In addition, 
the bo.ron concentration shall be deter
mined any time water or boron are added 
or if the solution temperature drops below 
the limits specified by Figure 3. 4. 2 . 

• 
2. At least once per day - Solution volume 

shall be checked. 

3. ,At least once per day - The solution 
temperature shall be checked. 
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Bases: 

A. The design objective of the standby liquid 
control system is to provide the capability of 
bringing the reactor from full power to a cold, 
xenon-free shutdown assuming-that none of the 
withdrawn control rods can be inserted. To 
meet this objective, the liquid control system 
is designed to inject a quantity of boron which 
produces a concentration of 720 ppm of boron 
in the reactor core in less than 100 minutes. 
7.20 ppm boron concentration in the reactor 
core is required to bring the reactor from full 
power to a 3C/CD.k subcritical condition consid
ering the hot to cold reactivity swing, xenon 
poisoning and an additional margin (25c;{;) for 
possible imperfect mixing of the chemical 
solution in the reactor water. A minimum 
quantity of 3478 gallons of solution having a 
13. 4% sodium pentaborate concentration is 
required to meet this shutdown requirement. 

The time requirement (100 minutes) for inser
tion of the boron solution was selected to over
ride the rate of reactivity insertion due to 
cooldown of the reactor following the xenon 
poison peak. For a required pumping rate of 
39 gallons per minute, the maximum storage 
volume of the boron solution is established 
as 4, 059 gallons (158 gallons are contained 
below the pump suction and, there fore, cannot 
be inserted). 

Boron concentration, solution temperature, and 
volume are checked on a frequency to assure a 
high reliability of operation of the system 
should it ever be required. Experience with 
pump operability indicates that monthly testing 
is adequate to detect if failures have occurred. 

The only practical time to test the standby 
liquid control system is during a refueling 
outage and by initiation from local stations. 
Components of the system arc checked peri
odically as described above and make a func
tional test of the entire system on a frequency 
of less than once each refueling outage unneces
sary. A test of explosive charges from one 
manufacturing batch is made to assure that the 
charges are satisfactory. A continual check of 
the firing circuit continuity is provided by pilot 
lights in the control room. 

The relief valves in the standby liquid control 
system protect the system piping and positive 
displacement pumps which are nominally 
designed for 1500 psig protection from over
pressure. The pressure relief valves discharge 
back to the standby liquid control solution tank. 

n. Onl~' one of the two standby liquid control 
pumping circuits is needed for proper opera
tion of the system. If one pumping circuit is 
found to be inoperable, there is no immediate 
threat to shutdown capability, and reactor oper
ation may continue while repairs are being 
made. Assurance that the remaining system 
will perform its intended function and that the 
reliability of the system is good is obtained by 
demonstrating operation of the pump in the 
operable circuit at least once daily. 

C. The solution saturation temperature of 13% 
sodium pentaborate, by weight, is 59°F. To 
guard against boron precipitation, the solution 
including that in the pump suction piping is . 
kept at least l0°F above the saturation temper
ature by a tank heater and by heat tracing in 
the pump suction piping. The l0°F margin is 



included in Figure 3. 3. L Temperature and 
liquid level alarms for the system are annun
ciated in the control room. 

Pump operability is checked on a frequency to 
assure a high reliability of operation of the 
system should it ever be required. 

Once the solution has been made up, boron 
concentration will not vary unless more boron 

or more water is added. Level indication 
and alarm indicate whether the solution 
volume has changed which might indicate a 
possible solution concentration 9hange. 
Considering these factors, the test interval 
has been established. 
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:3. 5 LIMITING CONDITION FOR OPERATION 

3. 5 CORE AND CONTAINMENT COOLING SYSTEMS 

Applicability: 

Applies to the operational status of the emergency 
cooling subsystems. 

Objective: 

To assure adequate cooling capability for heat 
removal in the event of a loss of coolant accident 
or isolation from the normal reactor heat sink. 

Specification: 

A. Core Spray and LPCI Subsystems 

1. Except as specified in 3. 5. A. 2, 3. 5. A. 3, 
and 3. 5. F. 3 below, both core spray 
subsystems shall be operable whenever 
irradiated fuel is in the reactor vessel. 

4. 5 SURVEILLANCE REQUIREMENT 

4. 5 CORE AND CONTAINMENT COOLING SYSTEMS 

Applicability: 

Applies to periodic testing of the emergency 
cooling subsystems. 

Objective: 

To verify the operability of the core and contain
ment cooling subsystems. 

Specification: 

A. Surveillance of the Core Spray. and LPCI 
Subsystems shall be performed as follows: 

1. Core Spray Subsystem Testing: 

Item Frequency 

a. Simulated Automatic Each Refueling 
Actuation Test Outage 

b. Flow Rate Test 
Core spray pumps 
shall deliver at 
least 4500 gpm 
against a system 
head correspond-
ing to a reactor 
vessel pressure 
of 90 psig 

c. Pump Operability Once/month 

d. Motor Operated 
Valve Once/month 
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3. 5 LIMITING CONDITION FOR OPERATION 

2·. From and after the date that one of the 
core spray subsystems is made or found. 
to be inoperable for any reason, reactor 
operation is permissible only during the 
succeeding fifteen days unless such sub
system is sooner made operable, pro
vided that during such fifteen days all 
active components of the other core spray 
subsystem and the LPCI subsystem' and 
the diesel generators required for opera
tion of such components if no external 
source of power were available shall be 
operable. 

3. From and after the date that both core 
spray subsystems are made or found to 
be inoperable for any reason, reactor 
operation is permissible only during the 
succeeding seven days unless .at least one 
of such subsystems is sooner made oper
able, provided that during such seven days 
all active components of the LPCI sub
system and the diesel generators required 
for operation of such components if no 
external source of power were available 
shall be operable. 

4. Except as specified in 3. 5. A. 5, 3. 5. A. G 
and 3. 5. F. 3 below, the LPCI subsystem 
shall be operable whenever irradiated 
fuel is in the reactor vessel. 

4. 5 SURVEILLANCE REQUIREMENT 

e. Core Spray header 
C.p instrumentation 
check 
calibrate 
test 

f. Logic System 
Functional Test 

Once/day 
Once/3 moriths 
Once/3 months 

Each Refueling 
Outage 

2. When it is determined that one core spray 
subsystem is inoperable the operable 
core spray subsystem and the LPCI sub
system and the diesel generators required 
for operation of such components if no 
external source of power were available 
shall be demonstrated to be operable 
immediately. The operable core spray 
subsystem shall be demonstrated to be 
operable daily thereafter. 

3. When it is determined that both core spray 
subsystems are inoperable, the LPCI 
subsystem and the diesel generators re: 
quired for operation of such components 
if no external source of power were avail
able shall be demonstrated to be operable 
immediately and daily thereafter. 

4. LPCI Subsystem Testing shall be as speci
fied in 4.5.A.l.a, b, c, d, and f, except that 
three LPCI pumps shall deliver at least 
14500 gpm against a system head correspond
ing to a reactor vessel pressure of 20 psig. 
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3. 5 LIMITING CONDITION FOR OPERATION 

5. From and after the date that one of the 
LPCI pumps is made or found to be inoper- · 
able for any reason, reactor operation is 
permissible only during the succeeding 
thirty days unless such pump is sooner 
made operable, provided that during such 
thirty days the remaining active compon
ents of the LPCI and containment cooling 
subsystem and all active components of 
both core spray subsystems and the diesel 
generators· required for operation of such 
components if no external source of power 
were available shall be operable. 

6. From and after the date that the LPCI 
subsystem is made or found to be inoper
able for any reason, reactor operation is 
permissible only during the succeeding 
seven days unless it is sooner made oper
able, provided that during such seven days 
all active components of both core spray 
subsystems, the containment cooling 
subsystem (including 2 LPCI pumps) and 
the diesel generators required for opera
tion of such components if no external 
source of power were available shall be 
operable. 

7. Containment cooling spray loops are required 
to be operable when the reactor water tem
perature is greater than 212°F except that a 
maximum of one drywell spray loop may be 
inoperable for thirty days when the reactor 
water temperature is greater than 212 °F. 

8. If the requirements of 3. 5. A cannot be met, 
either 3. 5. G shall be complied with or an 
orderly shutdown of the reactor shall be 
initiated and the reactor shall be in the 
Cold Shutdown condition within 24 hours. 

4.5 SURVEILLANCE REQUIREMENTS 

5. When it is determined that one of the LPCI 
Pumps is inoperable, the remaining active 
components of the LPCI and containment 
cooling subsystem, both core spray sub
systems and the diesel generators required 
for operation of such components if no 
external source of power were available 
Shall be demonstrated to be operable im
mediately and the operable LPCI pumps 
daily thereafter. 

6. When it is determined that the LPCI sub
system is inoperable, both core spray 
subsystems, the containment cooling sub
system, and the diesel generators required 
for operation of such components if no 
external source of power were available 
shall be demonstrated to be operable im -
mediately and daily thereafter. 

7. During each five year period an air test 
shall be performed on the· drywell spray 
headers and nozzles .. 
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3. 5 Lil'vlITING CONDITION FOR OPERATION 

S. Containment Cooling Subsystem 

1. Except as specified in 3. 5. B. 2, 3. 5. B. 3, 
and 3. 5. F. 3 below, both containment cool
ing subsystem loops shall be operable 
whenever irradiated fuel is in the reactor 
vessel and reactor coolant temperature is 
greater than 212°F. 

2. From and after the date that one of the 
containment cooling service water sub
system pumps is made or found to be 
inoperable for any reason, reactor oper
ation is permissible only during the 
succeeding thirty days unless such pump 
is sooner made operable, provided that 
during such thirty days all other active 
components of the containment cooling 
subsystem are operable. 

3. From and after the date that one contain
ment cooling subsystem is made or found 
to be inoperable for any reason, reactor 
operation is permissible only during the 
succeeding seven days unless such sub
system is sooner made operable, provided 
that all active components of the other 

4. 5 SURVEILLANCE REQUIREMENT 

B. Surveillance of the Containment Cooling 
Subsystem shall be performed 
as follows: 

1. Containment Cooling Service Water Sub
system Testing: 

Item 

a. Pump & Valve 
Operability 

b. Flow Rate Test 
Each containment 
cooling water pwnp 
shall deliver at 
least 3500 gpm 
against .a pressure 
of 198 psig. 

Frequency 

Once/3 months 

After pump main
tenance and every 
3 months 

2. When it is determined that one contain
ment cooling service water pwnp is inop
erable, the remaining components of that 
subsystem and the other containment cool
ing subsystem shall be demonstrated to be 
operable immediately and daily thereafter. 

3. When one containment cooling subsystem 
becomes inoperable, the operable sub
system and the diesel generators required 
for operation of such components shall be 
demonstrated to be operable immediately 
and the operable containment cooling 
subsystem daily thereafter. 



::. :J LIMITING CONDITION FOR OPERATION 

containment coolinv; subsystem, both core 
spray subsystems and both diesel ~cner
ators required for operation of such 
components if no external source of 
power were available, shall be operable. 

4. If the requirements of 3. 5. B cannot be met 
either the requirements of 3. 5. G shall be 
complied with or an orderly shutdown shall 
be initiated and the reactor shall ~ in a 
Cold Shutdown condition with 24 hours. 

C. HPCI Subsystem 

1. Except as specified in 3. 5. C. 2 below, 
the HPCI subsystem shall be operable 
whenever the reactor pressure is greater 
than 90 psig and irradiated fuel is in the 
reactor vessel. 

2. From and after the date that the HPCI 
subsystem is made or found to be inoper
able for any reason, reactor operation is 
permissible only during the succeeding 
seven days unless such subsystem is 
sooner made operable, provided that dur
ing such seven days all active components 
of the Automatic Pressure Relief Sub
system, the core spray subsystems, LPCI 
subsystem, and isolation cooling system 
are operable. 

3. If the requirements of 3. 5. C cannot be met 
either 3. 5. G shall be complied with or an 

· orderly shutdown shall be initiated and the 
reactor pressure shall be reduced to 90 
psig within 24 hours. 

4. 5 SURVEILLANCE REQUIREMENT 

C. Surveillance of HPCI Subsystem shall be 
performed as follows: 

1. HPCI Subsystem Testing shall be as speci
fied in 4. 5. A. 1. a, b, c, d, and f, except 
that thE: HPCI pump shall deliver at least 
5000 gpm against a system head correspond
ing to a reactor vessel pressure of 1150 psig 
to 150 psig. . 

2. When it is determined that HPCI subsystem 
is inoperable, the LPCI subsystem, both 
core spray subsystems, the automatic 
pressure relief subsystem, and the motor 
operated isolation valves and shell side 
make-up system for the isolation condenser 
system shall be demonstrated to be operable 
immediately. The automatic pressure relief 
and motor operated isolation valves and shell 
side make-up system of the isolation conden
ser shall be demonstrated to be operable 
daily thereafter. 
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3.5 LIMITING CONDITION FOR OPERATION 

D. Automatic Pressure Relief Subsystems 

1. Except as specified in 3. 5. D. 2 and 3 
below, the Automatic Pressure Relief 
Subsystem shall be operable whenever 
the reactor pressure is greater than 
90 psig and irradiated fuel is in the re
actor vessel 

2. From and after the date that one of the 
five electromatic relief valves of the 
automatic pressure relief subsystem is 
made or found to be inoperable whi:m the 
reactor is pressurized above 90 psl.g with 
irradiated fuel in the reactor vessel reac
tor operation is permissible only during 
the succeeding thirty days unless repairs 
are made and provided that during such 
time the HPCI Subsystem is operable. 

3. From and after the date that more than one 
of five electromatic relief valves of the auto
matic pressure relief subsystem are made or 
found to be inoperable when the reactor is 
pressurized above 90 psig with irradiated 
fuel in the reactor vessel reactor operation 
is permissible only during t:rn succeeding 24 
hours unless repairs are made and provided 
that during such time, the HPCI Subsystem 
is operable. 

4. 5 SURVEILLANCE REQUIREMENT 

D. Surveillance of the Automatic Pressure 
Relief Subsystem shall be performed 
as follows: 

1. During each operating cycle the 
following shall be performed: 

a. A simulated automatic initiation 
which opens all pilot valves, and 

b. With the reactor at low pressure each 
relief valve shall be manually opened 
until thermocouples downstream of 
the valve indicate fluid is flowing from 
the valve. 

c. A logic system functional test shall be 
performed each refueling outage. 

2. When it is determined that one electromatic 
relief valve of the automatic pressure relief 
subsystem is inoperable, the HPCI shall be 
demonstrated to be operable immediately 
and weekly thereafter. 

3. \Vhen it is determined th;it more than one 
electromagnetic relief valve of the auto
matic pressure relief subsystem is inop
erable, the HPCI subystcm shall be -
demonstrated to be operable immediately. 
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3. 5 LIMITING CONDITION FOR OPERATION 

4. If the requirements of 3. 5. D cannot be met, 
either the requirements of 3. 5. G shall be 
met or an orderly shutdown shall be initiated 
and the reactor pressure shall be reduced to 
90 psig within 24 hours. 

E. Isolation Condenser System 

1. Whenever the reactor pressure is greater 
than 90 psig and irradiated fuel is in the 
reactor vessel, the isolation condenser 
shall be operable except as specified in 
3.5.F.2. 

2. From and after the date that the isolation 
condenser system is made or found to be 
inoperable for any reason, reactor opera
tion is permissible only during the suc
ceeding seven days unless such system is 
sooner made operable, provided that 
during such seven days all active compon
ents of the HPCI subsystem are operable. 

3. If the requirements of 3. 5. E cannot be 
met either the requirements of 3. 5. G shall 

4. 5 SURVEILI.ANCE REQUIREMENT 

E. Surveillance of the Isolation Condenser System 
shall be performed as follows: 

1. Isolation Condenser System Testing: 

a. The shell side water level and tempera
ture shall be checked daily. 

b. Simulated automatic actuation and 
functional system testing shall be 
performed during each refueling outage 
or whenever major repairs are com
pleted on the system. 

c. The system heat removal capability 
shall be determined once every five 
years. 

d. Calibrate vent line radiation monitors 
quarterly. 

2. When it is determined that the isolation 
condenser system is inoperable, the HPCI 
subsystem shall be demonstrated to be 
operable immediately and daily thereafter. 
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3.5 LIMITING CONDITION FOR OPERATION 

be complied with or an orderly shutdown 
shall be initiated and the reactor pressure 
shall be reduced to 90 psig within 24 ilours. 

F. Minimum Core ~nd Containment Cooling 
System Availability 

1. During any period when the unit or shared 
diesel generator is inoperable, continu~d 
reactor operation is permissible only during · 
the succeeding seven days provided that all 
of the low pressure core cooling and con
tainment cooling subsystems shall be oper
able. If this requirement cannot be met, 
either the requirements of 3. 5. G shall be 
complied with or an orderly shutdown shall 
be initiated and the reactor shall be in the 
Cold Shutdown Condition with 24 hours. 

2. Any combination of inoperable components 
in the. core and containment cooling sys
tems shall not defeat the capability of the · 
remaining operable components to fulfill 
the core and containment cooling functions. 

3. When irradiated fuel is in the reactor 
vessel and reactor is in the cold shutdown 
condition, all low pressure core and con
tainment cooling subsystems may be inoper
able provided no work is being done which 
has the potential for draining the reactor 
vessel. 

G. Extended Maintenance 

When it is determined that maintenance to 
restore components or system.s to an operable 

4. 5 SURVEILLANCE REQUffiEMENT 

F. Surveillance of Core and Containment Cooling 
System 

1. When it is determined that either the unit 
or shared diesel generator is inoperable, 
all low pressure core cooling and contain
ment cooling subsystems shall be demon
strated to be operable immediately and 
daily thereafter. In addition, t.he operable 
diesel generator shall be demonstrated to 
be operable immediately and daily 
thereafter. 

2. Actions necessary to assure that the plant 
can be safely shut down and maintained in 
this condition in case of failure of the 
Dresden Dam shall be demonstrated to 
be adequate every third refueling outage. 
If this Specification has been 
complied with for Dresden Unit 3, 
it shall not be required for 
Dresden Unit 2. 
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3. 5 LIMITING CONDITION FOR OPERATION 

condition will last longer than the periods 
specified, a report detailing.the circumstances 
and the estimated date for returning the 
components or systems to an operable condi
tion shall be submitted to the AEC prior to the 
end of the out-of-service period. 

4. 5 SURVEILLANCE REQUIREMENT 
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Bases: 

3.5 

A. Core Spray and LPCI - This specification 
assures that adequate emergency cooling capa
bility is available. 

Based on the loss of coolant analysis included 
in Section 6. 2. 3. 3 SAR, either of the two core 
spray subsystems provides sufficient cooling 
to the core to dissipate the energy associated 
with the loss of coolant accident and to limit 
fuel clad temperature (around 2000°F) to well 
below the clad melting temperature to assure 
that core geometry remains intact and to limit 
any clad metal-water reaction to less than l %. 
Core spray distribution has been shown, in full 
scale tests of systems similar in design to that 
of Dresden 2, to exceed the minimum require
ments by at least 25%. In addition, cooling 
effectiveness has been demonstrated at less 
than half the rated flow in simulated fuel as
semblies with heater rods to duplicate the 
decay heat characteristics of irradiated fuel. 
The accident analysis is additionally conserva
tive in that no credit is taken for spray coolant 
entering the reactor before the internal pres
sure has fallen to 90 psig. 

The LPCI subsystem is designed to provide 
emergency cooling to the core by flooding in 
the event of a loss of coolant accident. This 
system is complet.ely independent of the core 
spray subsystem; however, it does function in 
combination with the core spray system to pre
vent excessive fuel clad temperature. The 
LPCI subsystem in combination with the core 
spray subsystem provides adequate cooling for 
break areas of approximately O. 2 square feet 
up to and including 5. 62 square feet, the latter 

being the double-ended recirculation line break 
without assistance from the high pressure 
emergency core cooling subsystems. 

The allowable repair times are established so 
that the average risk rate for repair would be 
no greater than the basic risk rate. The 
method and concept are described in reference 
(8). Using the results developed in this refer
ence, the repair period is found to be less than 
1/2 the test interval. This assumes that the 
core spray and LPCI subsystems constitute a 
l out of 3 system, however, the combined ef
fect of the two systems to limit excessive clad 
temperatures must also be considered. The 
test interval specified in Specification 4. 5 was 
3 months. Therefore, an allowable repair 
period which maintains the basic risk consider
ing single failures should be less than 45 days 
and this specification is within this period. 
For multiple failures, a shorter interval is 
specified and to improve the assurance .that 
the remaining systems will function, a daily 
test is called for. Although it is recognized 
that the information given in reference (8) pro
vides a quantitative method to estimate allow
able repair times, the lack of operating data to 
support the analytical approach prevents com
plete acceptance of this method at this time. 
Therefore, the times stated in the specific 
items were established with due regard to 
judgment. 

Should one core spray subsystem become in
operable, the remaining core spray and the 
entire LPCI system are available should the 
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need for core cooling arise. To assure that 
the remaining core spray and LPCI subsystems 
and the diesel generators are available they 
are demonstrated to be operable immediately. 
This demonstration includes a manual initia
tion of the pumps and associated valves and 
diesel generators. Based on judgments of the 
reliability of the remaining systems; i.e. , the 
core spray and LPCI, a 15-day repair period 
was obtained. 

If both core spray subsystems become inoper
able only the LPCI is available for low pres
sure cooling. To improve the reliability of 
this remaining system daily tests of the LPCI 
(including manual initiation of the valves and 
pumps) and diesel generator (including manual 
initiation) is required. Based on the fact that 
the LPCI is available and is demonstrated to 
be operable every day a 7-day repair period 
was obtained. 

Should the loss of one LPCI pump occur, a 
nearly full complement of core and containment 
cooling equipment is available. Three LPCI 
pumps in conjunction with the core spray sub
system will perform the core cooling function. 
Because of the availability of the majority of 
the core cooling equipment, which will be dem~ 
onstrated to be operable, a 30-day repair pe
riod is justified. If the LPCI subsystem is not 
available, at least 2 LPCI pumps must be 
available to fulfill the containment cooling 
function. The 7-day repair period is set on 
this basis. 

B. Containment Cooling Service Water - The con
tainment heat removal portion of the LPCI/ 
containment cooling subsystem is provided to 
remove heat energy from the containment in 
the event of a loss of coolant accident. For 
the flow specified, the containment long-term 

pressure is limited to less than 8 psig and, 
therefore, is more than ample to provide the 
required heat removal capability. Ref. Section 
5. 2. 3. 2 SAR. 

The containment cooling subsystem consists of 
two sets of 2 service water pumps, 1 heat ex-

, changer and 2 LPCI pumps. Either set of 
equipment is capable of performing the con
tainment cooling function. Loss of one con
tainment cooling service water pump does not 
seriously jeopardize the containment cooling 
capability as any 2 of the remaining three · 
pumps can satisfy the cooling requirements. 
Since there is some redundancy left a 30-day 
repair period is adequate. Loss of 1 contain
ment cooling subsystem leaves one remaining 
system to perform the containment cooling 
function. The operable system is demonstrated 
to be operable each day when the above condi
tion occurs. Based on the facts that when one 
containment cooling subsystem becomes inop
erable only one system remains which is tested 
daily. A 7-day repair period was specified. 

C. High Pressure Coolant Injection - The high 
pressure coolant injection subsystem is pro
vided to adequately cool the core for all pipe 
breaks smaller than those for which the LPCI 
or core spray subsystems can protect the core. 

The HPCI meets this requirement without the 
use of off-site electrical power. For the pipe 
breaks for which the H~CI is intended to func
tion the core never uncovers and is continu
ously cooled and thus no clad damage occurs. 
Ref. Section 6. 2. 5. 3 SAR. The repair times 
for the limiting conditions of operation were 
set considering the use of the HPCI as part of 
the isolation cooling system. 
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D. Automatic Pressure Relief - The relief valves 
of the automatic pressure relief subsystem 
are a back-up to the HPCI subsystem. They 
enable the core spray or LPCI to provide pro
tection against the small pipe break in the 
event of HPCI failure, by depressurizing the 
reactor vessel rapidly enough to actuate the 
core sprays or LPCI. The core spray and/or 
LPCI provide sufficient flow of coolant to limit 
fuel clad temperatures to well below clad melt 
and to assure that core geometry remains 
intact. 

Redundancy has been provided in the automatic . 
pressure relief function in that only 4 of the 5 
valves are required to operate. Loss of 1 of 
the relief valves does not materially affect the 
pressure relieving capability and therefore a 
30-day repair period is specified. Loss of 
more than 1 relief valves significantly reduces 
the pressure relief capability and thus a 24-
hour repair period is specified. 

E. Isolation Cooling System - The turbine main 
condenser is normally available. The isolation 
condenser is provided for core decay heat 
removal following reactor isolation and scram. 
The isolation condenser has a heat removal 
capacity sufficient to handle the decay heat pro
duction at 300 seconds following a scram. Water 
will be lost from the reactor vessel through the 
relief valves in the 300 seconds ·following isola
tion and scram. This represents a minor loss 
relative to the vessel inventory. 

The system may be manually initiated at any 
time. The system is automatically initiated 
on high reactor pressure in excess of 1060 psig 
sustained for 15 seconds. The time delay is 
provided to prevent unnecessary actuation of 
the system during anticipated turbine trips. 
Automatic initiation is provided to minimize 
the coolant loss following isolation from the 

main condenser. To be considered operable 
the shell side of the isolation condenser must 
contain at least 11, 300 gallons of water. 
Make-up water to the shell side of the isola
tion condenser is provided by the condensate 
transfer pumps from the condensate storage 
tank. The condensate transfer pumps are 
operable from on-site power. The fire . 
protection system is also available as make
up water. An alternate method of cooling 
the core upon isolation from the main con
denser is by using the relief valves and HPCI 
subsystem in a feed and bleed manner. There
fore, the high pressure relief function and the 
HPCI must be available together to cope with 
an anticipated transient so the LCO for HPCI 
and relief valves is set upon this function 
rather than their function as depressurization 
means for a small pipe break. 

F. Emergency Cooling Availability - The puri:>ose 
of Specification D is to assure a minimum of 
core cooling equipment is available at all 
times. If, for example, one core spray were 
out of service and the diesel which powered 
the opposite core spray were out of service, 
only 2 LPCI pumps would be available. Like
wise, if 2 LPCI pumps were out of service and 
2 containment~service water pumps·on the op
posite side were also out of service no contain
ment cooling would be available. It is during 
refueling outages that major maintenance is 
performed and during such time that all low 
pressure core cooling systems may be out of 
service. This specification provides that should 
this occur, no work will be performed on the 
primary system which could lead to draining the 
vessel. This work would include work on certain 
control rod drive components and recirculation · 
system. Thus, the specification precludes the 
events which could require core cooling. Speci
fication 3. 9 must also be consulted to determine 
other requirements for the-diesel generators. 
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• 
Dr·r·sdcn l "nits 2 and :\ share certain process 
systems such as the makeup demineralizers 
and the rad\\'astc system and also some safety 
systems such as the standby gas treatment 
system, batteries, and diesel generators. 
Al I of these systems have been sized to per
form their intended function considering the 

. simultaneous operation of both units. · 

For the safety related shared features of 
each plant, the Technical Specifications for 
that unit contain the operability and surveil
lance requirements for the shared feature· 
thus, the level of operability for one unit i's 
maintained independently of the status of the 

other. For example, the shared diesel 
(2/3 diesel) would be mentioned in the speci
fications for both Units 2 and 3 and even if 
Unit 3 were in the Cold Shutdown Condition 
and needed no diesel power, readiness of the 
2/3 diesel would be required for continuing 
Unit 2 operation . 

G. Extended Maintenance - Nearly all maintenance 
can be completed within a few days. Infrequently, 
however, major maintenance might be required .. 
Replacement of principal system components cou 
could necessitate outages of more than the time 
allowed for a system or component to be out of 
service. 

• 
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Eases: 

4. 5 The testing interval for the core and containment 
cooling systems is based on a quantitative relia
bility analysis, judgment and practicality. The 
core cooling systems have not been designed to be 
fully testable during operation. For example ihe 
core spray final admission valves do not open until 
reactor pressure has fallen to 350 psig thus during 
operation even if high drywell pressure were simu
lated the final valves would not open. In the case of 
the HPCI, automatic initiation during power opera
tion would result in pumping cold water into the 
reactor vessel which is not desirable. 

The systems can be automatically actuated during 
a refueling outage and this will be done. To in
crease the availability of the individual components 
of the core and containment cooling systems the 
components which make up the system; i .. e., in
strumentation, pumps, valve operators, etc., are 
tested more frequently. The instrumentation is 
functionally tested each month. Likewise the pumps 
and motor-operated valves are also tested each· 
month to assure their operability. The combination 

of a yearly simulated automatic actuation test and 
monthly tests of the pumps and valve operators is 
deemed to be adequate testing of these systems. 

• 
With components or subsystems out-of-service 
overall core and containment cooling reliability is 
maintained by demonstrating the operability of the 
remaining cooling equipment. The degree of oper
ability to be demonstrated depends on the nature of 
the reason for the out-of-service equipment. For 
routine out-of-service periods caused by preventa
tive maintenance, etc., the pump and valve opera
bility checks will be performed to demonstrate 
operability of the remaining components. However, 
if a failure, design deficiency, etc., caused the 
out-of-service period, then the demonstration of 
operability should be thorough enough to assure 
that a similar problem does not exist on the re
maining components. For example, if an out-of
service period were caused by failure of a pump 
to deliver rated capacity due to a design deficiency, 
the other pumps of this type might be subjected 
to a flow rate test in addition to the operability 
checks. 
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3. 6 LIMITING CONDITION FOR OPERATION 

3. 6 PRIMARY SYSTEM BOUNDARY 

Applicability: 

Applies to the operating status of the 
reactor coolant system. 

Objective: 

To assure the integrity and safe operation of the 
reactor coolant system 

· Specification: 

A. Thermal Limitations 

1. Except as indicated in 3. 6. A. 2 below, the 
average rate of reactor coolant tempera
ture change during normal heatup or cool
down shall not exceed l00°F/hr when 
averaged over a one-hour period. 

2. A step reduction in reactor coolant 
temperature of 240°F is permissible so 
long as the limit in Specification 3. 6. A. 3 · 
below is met. 

3. At all times, the shell flange to shell 
temperature differential shall not exceed 
140°F. 

4. 6 SURVEILLANCE REQUIREMENT 

4. 6 PRIMARY SYSTEM BOUNDARY 

Applicability: 

Applies to the periodic examination and testing 
requirements for the reactor coolant system. 

Objective: 

To determine the condition of the reactor coolant 
system and the operation of the safety devices 
related to it. · 

Specification: 

A. Thermal Lim~tations 

1. During heatups and cooldowns the follow
ing temperatures shall be permanently 
recorded at 15 minute intervals: 

a. reactor vessel shell 
b. reactor vessel shell flange 
c. recirculation loops A and B 

2. The temperatures listed in 4. 6. A. 1 shall 
be permanently recorded subsequent to a 
heatup or cooldown at 15 minute intervals 
until three consecutive readings are 
within 5 degrees of each other. 

87 

• 



3. 6 LIMITING CONDITION FOR OPERATION 

B. Pressurization Temperature 

1. The reactor vessel shall be vented and 
power operation shall not be conducted 
unless the reactor vessel temperature 
is equal to or greater than that shown in 
Figure 4. 6. 1. 

2. The reactor vessel head bolting studs 
shall not be under tension unless the 
temperature of the vessel shell immedi
ately below the vessel flange is ~120°F. 

C. Coolant Chemistry 

1. The reactor coolant system radioactivity 
concentration in water shall not exceed 
20 microcuries of total iodine per ml of 
\\·ater. 

4. 6 SURVEILLANCE REQUIREMENT 

B. Pressurization Temperature 

1. Reactor Vessel shell temperature and 
reactor coolant pressure shall be per
manently recorded at 15 minute intervals 
wh~never the shell temperature is below 
220°F and the reactor vessel is not vented. 

2. When the reactor vessel head bolting studs 
are tightened or loosened the reactor ves
sel shell temperature immediately below 
the head flange shall be permanently 
recorded. 

3. Neutron flux monitors and samples shall 
be installed in the reactor vessel adjacent 
to the vessel wall at the core midplane 
level. The monitor and sample program 
shall as a minimum conform to ASTM E 
185. The monitors and samples shall be 
removed and tested during the third refueling 
outage to experimentally verify the 
calculated values of integrated neutron 
fllix that are used to determine the NDTT 
for Figure 4. 6. 1. 

C. Coolant Chemistry 

1. a. A sample of reactor coolant 
shall be taken at least every 
96 hours and analyzed for 
radio-activity. 

b. Isotopic anal.vsis of a sample of 
reactor coolant shall be made 
at least once per month. 
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• 
:1. fi LL\TlTIN(; CONDI l'JON FOil OP I·: RATION 

~- The reactor coolant water shall not 
exceed the follo\\'ing limits \\'ith steaming 
rates less than 100, 000 pounds per hour 
except as specified in 3. G. C. 3: 

3. 

4. 

Conductivity 
Chloride ion 

2 µmho/cm 
O. 1 ppm 

For reactor startups· the maximum value 
for conductivity shall not exceed 10 µ mho/ 
cm and the maximum value for chloride 
ion concentration shall not exceed 0. 1 ppm, 
for the first 24 hours after placing the 
reactor in the power operating condition. 

Except as specified in 3. G. C. 3 above, 
the reactor coolant \\'ater shall not exceed 
the following limits \\'ith steaming rates 
greater than or equal to 100, 000 pounds 
per hour. 

Conductivity 
Chloride ion 

10 µ mho/cm 
1. 0 ppm 

:>. If Specification 3. G. C. 1, 3. G. C. 2, 
3.6.C.3 or 3.6.C.4 is not met, an 
orderly shutdown shall be initiated. 

D. Coolant Leakage 

Any time irradiated fuel is in the reactor 
vessel and reactor coolant temperature is 
above 212 °F, reactor coolant leakage into 
the primary. containment from unidentified 
sources shall not exceed 5 gpm. In addition, 
the total reactor coolant system leakage into 
the primary containment shall not exceed 
25 gpm. If these conditions cannot be met, 

4. <i SUilVl·:ILL\:\CE Rl·:QUlRE:\IENT 

2. During startups and at steaming rates 
bclo\\' 100, 000 pounds per hour, a 
sample of reactor coolant shall be taken 
every four hours and analyzed for con
ductivity and ch lo ride content. 

3. a. 

b. 

With steaming rates greater 
than or equal to 100, 000 pounds 
per hour, a reactor coolant 
sample shall be taken at le'ast 
every 9G hours and when the 
continuous conductivity monitors 
indicate abnormal conductivit~· 
(other than short-term spikes), 
and analyzed for conductivity 
and chloride ion content. 

When the continuous conductivity 
monitor is inoperable, a reactor 
coolant sample should be taken 
at least daily and analyzed for 
conductivity and chloride ion 
content. 

D. Coolant Leakage 

Reactor coolant system leakage shall be 
checked by the sump and air sampling 
system and recorded at least once per 
day. 
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:LG LI:\UTING CONDITION FOR OPERATION 

an orderly shutdown shall be initiated 
and the reactor shall be in a Cold 
Shutdown condition within 24 hours. 

E. Safety and Relief Valves 

1. During reactor power operating conditions 
and whenever the reactor coolant pressure 
is greater than 90 psig and temperature 
greater than 320°F, all eight of the safety 
valves shall be operable. The solenoid 
activated pressure valves shall be operable 
as required by Specification 3. 5. D. 

2. If Specification 3. 6. E.1 is not met, an 
ordcrl.v shutdown shall be initiated and 
the reactor coolant pressure and temper
ature shall be below 90 psig and ~20°F 
within 24 hours. 

4. 6 SURVEILLANCE REQUIREMENT 

E. Safety and Relief Valves 

A minimum of 1/2 of all safety valves shall 
be bench checked or replaced with a bench 
checked valve each refueling outages. The 
popping point of the safety valves shall be set 
as follows: 

Number of Valves 

2 
2 
2 
2 

Set Point (psig) 

1210 
1220 
1230 
1240 

The allowable set point error for each valve 
is ±Vi .. 

All relief valves shall be checked for set 
pressure each refueling outage. The set 
pressures shall be: 

Number of Valves 

1 
2 
2 

Set Point (psig) 

1125 
1130 
1135 
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3. G LIM1TING CONDITION FOR OPERATION 

F. Structural Integrity 

The structural integrity of the primary system 
boundary shall be maintained at the level re
quired by the original acceptance standards 
throughout the life of the plant. 

G. Jet Pumps 

\Vhenever the reactor is in the startup/hot 
standby or Run modes, all jet pumps shall 
be operable. If it is determined that a jet 
pump is inoperable, an orderly shutdown 
shall be initiated and the reactor shall be 
in a Cold Shutdown condition within 24 hours. 

4. 6 SURVEILLANCE REQUIREMENT 

F. Structura 1 Integrity 

The nondestructive inspections listed in 
Table 4. 6. 1 shall he performed as specified. 
The results obtained from compliance with 
this specification will be evaluated after 
G years and the conclusions of this evaluation 
will be reviewed with the AEC. 

G. Jet Pumps 

\Vhenever there is recirculation flow with 
the reactor in the startup/hot standby or run 
modes, jet pump operability shall be checked 
daily by verifying that the following conditions 

- do not occur simultaneously: 

1. The two recirculation loops would have a 
flow imbalance of 15% or more when the 
pumps were operated at the same speed. 

2. The indicated value of core flow rate varies 
from the value derived from loop flow 
measurements by more than 10'/r,. 

3. The diffuser to lower plenum differential 
pressure reading on an individual jet 
pump varies from the mean of all jet 
pump differential pressures by more 
than lO'l. 
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e e 
Bases: rate continued over a 450°F coolant tempera

ture range. 
A. Thermal Limitations - The reactor vessel 

design specification requires that the reactor 
vessel be designed fo1r a maximum heatup and 
cooldown rate of the contained fluid (water) of 
l00°F per hour a\·eraged over a period of one 
hour. This rate has been chosen based on 
past experience \\'ith operating power plants. 
The a::;sociated time periods for heatup and 
coolclown cycles when the l00°F per hour rate . 
is limiting provides for efficient, but safe, 
plant operation. 

The reactor vessel manufacturer has designed 
the vessel to the above temperature criterion. 
In the course of completing the design, the 
manufacturer performed detailed stress 
analysis. This analysis includes more severe 
thermal conditions than those which would be 
encountered during normal heating and cooling 
operations. 

Specific analyses were made based on a heat
ing and cooling rate of l00°F/hour applied 
continuously over a temperature range of l00°F · 
to 550°F. Because of the slow temperature
time response of the massive flanges relative 
to the adjacent head and shell sections, cal
culated temperatures obtained \\'ere 500°F 
(shell) and 3G0°F (flange) (140°F differential). 
Both axial and radial thermal stresses \\·ere 
considered to act concurrently \\'ith full pri
mary loadings. Calculated stresses were 
within ASI\IE Boiler and Pressure Vessel Code 
Section III stress intensity and fatigue limits 
even at the flange area \\'here maximum stress 
occurs. 

The flange metal temperature differential of 
HOCF occurred as a result of sluggish temper
:llure response :incl the fact that the heating 

The uncontrolled cooldown rate of 240°F was 
based on the maximum expected transient over 
the lifetime of the reactor vessel. This maxi
mum expected transient is the injection of 
cold water into the vessel by the high pressure 
coolant injection subsystem. This transient 
was considered in the design of the pressure 
vessel and five such cycles were considered 
in the design. Detailed stress analyses were 
conducted to assure that the injection of cold 
water into the vessel by the HPCI would not 
exceed ASME stress code limitations. 

B. Pressurization Temperature - The reactor 
coolant system is a primary barrier against 
the release of fission products to the environs. 
In order to provide assurance that this barrier 
is maintained at a high degree of integrity, 
restrictions have been placed on the operating 
conditions to which it can be subjected. 

The nil-ductility transition (NDT) temperature 
is defined as the temperature below which fer
ritic steel breaks in a brittle rather than duc
tile manner. Radiation exposure from fast 
neutrons (> 1 mev) above about 1017 nvt may 
increase the NDT temperature of the vessel 
base metal. Extensive tests have established 
the magnitude of changes in the NDT tempera
ture as a function of the integrated neutron 
exposure. The SAR presents pertinent test 
data for the type material (SA302B) used as 
the base metal for this vessel. 

The initial NDT temperature of the main 
closure valves, the shell and head materials 
connecting to these flanges, and the connecting 
\\'elcls is lOOF. Ho\\'ever, the \·ertic::ll electro
slag \Hdds \d1ir.h t0rminate immedi[ltely helO\\. 
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the vessel flange have an NDT temperature of 
60°F. The design life of the reactor vessel is 
40 years and the maximum fast neutron expo
sure at 40 years is calculated to be 2. 7 X io17 
nvt. 

The NDT temperature limit curve in Figure 
4. G. 1 uses the "worst case" curve of the SAR 
to establish the NDT temperature shift and is, 
therefore, based on more conservative pres
sure data. For example, the expected NDT 
temperature shift for this vessel at 2. 7 X iol 7 
nvt is expected to be l5°F instead of the 90°F 
assumed in establishing Figure 4. 6. 1. Figure 
4. G. 1 also incorporates a 60°F factor of safety. 
This factor is based upon the requirements of 
the ASME code and the considerations which 
resulted in these requirements. Therefore, 
the specification provides for "worst case" 
data as well as 60°F of margin to provide 
assurance that operation in the non-ductile 
region will not occur. 

The reactor vessel head flange and the vessel 
flange in combination with the double "0" ring 
type seal are designed to provide a leak-tight 
seal when bolted together. When the vessel 
head is placed on the reactor vessel, only that 
portion of the head flange near the inside of 
the vessel rests on the vessel flange. As the 
head bolts are replaced and tensioned, the 
vessel head is flexed slightly to bring together 
the entire contact surfaces adjacent to the "0" 
rings of the head and vessel flange. The clo
sure flanges and connecting shell materials 
have an NDT temperature of l0°F, and they are 
not subject to any appreciable neutron radia
tion exposure. However, the vertical electro
slag seams terminating immediately below the 
vessel flange have an NDT temperature of 
60°F, and they are moderately stressed by 

tensioning of the studs. Therefore, the mini
mum temperature of the vessel shell immediate
ly below the vessel flange is established as 
60°F + 60°F, or 120°F. 

Numerous data are available relating integrated 
flux and the change in nil-ductility transition 
temperature (NDTT) in various steels. The 
most conservative data has been used in Speci
fication 3. 6. The integrated flux at the vessel 
wall is calculated from core physics data and 
will be measured using flux monitors installed 
inside the vessel. The measurements of the 
neutron flux at the vessel wall will be used to 
check and if necessary correct, the calculated 
data to determine an accurate NDTT. 

In addition, vessel material samples will be lo
cated within the vessel to monitor the affect of 
neutron exposure on these materials. The 
samples include specimens of base metal, weld 
zone metal, heat affected zone metal, and 
standard specimens. These samples will re
ceive neutron exposure more rapidly than the 
vessel wall material and therefore will lead 
the vessel in integrated neutron flux exposure. 
These samples will provide further assurance 
that the shift in NDTT used in the specification 
is conservative. 

C. Coolant Chemistry - A radioactivity concentra
tion limit of 20 µCi/ml total iodine can be reached 
if the gaseous effluents are near the limit as set 
forth in Specification 3. 8. C. 1 dr there is a 
failure or a prolonged shutdown of the cleanup 
demineralizer. In the event of a steam line 
rupture, outside the drywell, the resultant 
radiological dose at the site boundary would be 
about 10 rem to the thyroid. This dose was 
calculated on the basis of a total iodine activity 
limit of 20 µCi/ml, meteorology corresponding 
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to Type F conditions with a one meter per second 
wind speed, and a valve closure time of five 
seconds. If the valve closed in ten seconds, then 
the resultant dose would increase to about 25 rem. 

The reactor water sample will be used to assure 
that the limit of Specification 3. 6. C is not ex
ceeded. The total radioactive iodine activity 
would not be expected to change rapidly over a 
period of 96 hours. In addition; the trend of 
the stack off-gas release rate, which is 
continuously monitored, is a good indicator 
of the trend of the iodine activity in the reactor 
coolant. 

Since the concentration of radioactivity 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. 

Materials in the primary system are primarily 
304 stainless steel and the Zircaloy fuel clad
ding. The reactor water chemistry limits are 
established to prevent damage to these materi
als. Limits are placed on chloride concentra
tion and conductivity. The most important 
limit is that placed on chloride concentration 
to prevent stress corrosion cracking of the 
stainless steel. The attached graph, Figure 
4. 6. 2, illustrates the results of tests on 
stressed 304 stainless steel specimens. 
Failures occurred at concentrations above the 
.curve; no failures occurred at concentrations 
below the curve. According to the data, 
allowable chloride concentrations could be set 
several orders of magnitude above the estab
lished limit, at the oxygen concentration 

(0. 2-0. 3 ppm) experienced during power oper
ation. Zircaloy does not exhibit similar stress 
corrosion failures. -

However, there are various conditions under 
which the dissolved oxygen content of the 
reactor coolant water could be higher than 
O. 2-0. 3 ppm, such as refueling, reactor 
startup and hot standby. During these periods 
with steaming rates less than 100, 000 pounds 
per hour; a more restrictive limit of 0.1 ppm 
has been established to assure the chloride
oxygen combinations of Figure 4. 6. 2 are not 
exceeded. At steaming rates of at least 
100, 000 pounds per hour, boiling occurs causing 
deaeration of the reactor water, thus maintain
ing oxygen concentration at low levels. 

When conductivity is in its proper normal range, 
pH and chloride and other impurities affecting 
conductivity must also be within their normal 
range. When and if conductivity becomes ab
normal, then chloride measurements are made 
to determine whether or not they are also out of 
their normal operating values. This would not 
necessarily be the case. Conductivity could be 
high due to the presence of a neutral salt; e.g., 
Na2S04, which would not have an affect on pH 
or chloride. In such a case, high conductivity 
alone is not a cause for shutdown. In some 
types of water,.-cooled reactors, conductivities 
are in fact high due to purposeful addition of 
additives. In the case of BWR' s, however, 
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 causing the change 
before limiting conditions, with respect to 
variables affecting the boundaries of the reactor 
coolant, are exceeded. Methods available to 
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the operator for correcting the off-standard 
condition include, operation of the reactor 
clean-up system, reducing the input of impur
ities and placing the reactor in the cold shut
down condition. The major benefit of cold shut
down 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 tha 100, 00 
pounds per hours, conductivity may exceed 
2 µmho/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 µmho (other than short 
term spikes), samples will be taken to assure . 
the chloride concentration is less than 0. 1 ppm. 

The conductivity at the reactor coolant is con
tinuously monitored. The samples of the cool.,
ant which are taken every 96 hours will serve 
as a reference for calibration of these monitors 
and is considered adequate to assure accurate 
readings of the monitors. If conductivity is 
within its normal range, chlorides and other 
impurities will also be within their normal 
ranges. The reactor coolant samples will also 
be used to determine the chlorides. Therefore, 
the sampling frequency is considered adequate 
to detect long-term changes in the chloride ion 
content. Isotopic analyses required by Spe9ifi
cation 4. 6. C. 3 may be performed by a gamma 
scan. 

D. Coolant Leakage - Allowable leakage rates of 
coolant from the reactor coolant system have been 
based on the predicted and experimentally ob
served behavior of cracks in pipes and on the 
ability to makeup coolant system leakage in the 
event of loss of offsite a-c power. The normally 
expected back-ground leakage due to equipment 

design and the detection capability for determining 
coolant system leakage were also considered in 
establishing the limits. The behavior of cracks in 
piping systems has been experimentally and ana
lytically investigated as part of the USAEC sponsored 
Reactor Primary Coolant System Rupture Study (the 
Pipe Rupture Study). Work utilizing the data 
obtained in this study indicates that leakage from a 
crack can be detected before the crack grows to 
a dangerous or critical size by mechanically or 
thermally induced cyclic loading, or stress corro
sion cracking or some other mechanism character
ized by gradual crack growth. This. evidence 
suggests that for leakage somewhat g.reater th~ 
the limit specified for unidentified leakage, the 
probability is small that imperfections or cracks 
associated with such leakage would grow rapidly. 
However, the establishment of allowable unidentified 
leakage greater than the· given in 3. 6. Don the 
basis of the data pr.esently available would be pre
mature because of uncertainties associated with 
the data. For leakage of the order of 5 gpm as 
specified in 3. 6. D, the experimental and analytical 
data suggest ~ reasonable margin of safety that 
such leakage magnitude would not result from a 
crack approaching the critical size for rapid pro
pagation. Leakage less than the magnitude 
specified can be detected reasonably in a matter of 
a few hours utilizing the available leakage detection 
schemes, and if the origin cannot be determined in 
a reasonably short time the plant should be shut 
down to _allow further investigation and corrective 
action. 

The capacity of the drywell sump is 100 gpm and 
the capacity of the drywell equipment drain tank 
pumps is also 100 gpm. Removal of 50 gpm from 
either of these sumps can be accomplished with 
considerable margin. 
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The performance of reactor coolant leakage de
tection system will be evaluated during the first 
five years of station operation and the conclusions 
of this evaluation will be reported to the AEC. 

It is estimated that the main steam line tunnel · 
leakage detection system is capable of detecting 
of the order of 3000 lb/hr. The system per
formance will be evaluated during the first five 
years of plant operation and the conclusions of 
the evaluation will be reported to the AEC. 

E. Safety and Relief Valves - Experience in safety 
valve operation shows that a testing of 50% of 
the safety valves per refueling outage is ade
quate to detect failures or deterioration. The 
tolerance value is specified in Section Ill of the, 
ASME Boiler and Pressure Vessel Code as ±1 % 
of design pressure. An analysis has been per
formed which shows that with all safety valves 
set 1 % higher the reactor coolant pressure 
safety limit of 1375 psig is not exceeded. 
Solenoid actuated relief valves are used to avoid 
activation of the safety valves. In view of the 
fact that the solenoid activated relief valves are 
more complicated, it is prudent to test them at 
each refueling outage. The safety valves are 
required to be operable above the design pres
sure (90 psig) at which the core spray sub
systems are not designed to deliver full flow. 

F .. Structural Integrity - A pre-service inspection 
of the components listed in Table 4. 6. 1 will be 
conducted after site erection to assure the sys
tem is free of gross defects and aR a reference 
base for later inspections. Prior to operation, 
the reactor primary system will be free of 
gross defects. In addition, the facility has 
been designed such that gross defects should 
not occur throughout life. The inspection pro
gram given in Table 4. 6. 1 was based on the 
proposed ASME code for in-service inspection 

which was followed except where accessibility 
for inspection was not provided. The Common
wealth Edison Company recognizes the importance 
of inspection of those areas which are presently 
not accessible and will study and implement, if 
practicable, new means to include those areas 
within the inspection program. This inspection 
provides further assurance that gross defects 
are not occurring after the system is in service. 
This inspection will reveal problem areas should 
they occur before a leak develops. 

The special inspection of the main feed and 
steam lines is to provide added protection 
against pipe whip. The GRP I welds are 
selected on the basis of an analysis that shows 
these welds are the highest stress welds and 
that due to their physical location, a break 
would result in the least interference and maxi
mum energy upon impact with the drywell. 
These welds are the only ones which offer any 
significant risk and are therefore inspected 
four times as often as the other welds within 
the drywells. 

GRP II welds are selected because without re
gard for the operating stress levels and inter- . 
fering equipment, they have sufficient theoretical 
energy to penetrate and would propel the pipe 
toward the containment. They are therefore in
cluded in first inspection. Upon consideration 
of impact angle, interfering equipment and dis
tance pipe travels, no substantial risk is in
volved and no extra inspection is needed. 

In addition, extensive visual inspection for leaks 
will be made periodically on critical systems. 
The inspection program specified encompasses 
th~ i:iajor areas of the. vessel and piping systems 
within the drywell. Tne inspection period is . 
based on the observed rate of growth of defects 
from fatigue studies sponsored by the AEC. 
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These studies show that it requires thousands 
of stress cycles at stresses beyond any expected 
to occur in a reactor system to propagate a 
crack. The test frequency established is at 
intervals such that in comparison to study re
sults only a small number of stress cycles, at 
values below limits will occur. On this basis, 
it is considered that the test frequencies are 
adequate. 

The type of inspection planned for each com
ponent depends on location, accessibility, and 
type of expected defect. Direct visual examina
tion is proposed wherever possible since it is 
sensitive, fast and reliable. Magnetic particle 
and liquid penetrant inspections are planned 
where practical, and where added sensitiv.ity is 
required. Ultrasonic testing and radiography 
shall be used where defects can occur on con
cealed surfaces. 

After five years of operation, a program for 
in-service inspection of piping and components 
within the primary pressure boundary which are 
outside the downstream containment isolation 
valve shall be submitted to the AEC. 

G. Jet Pumps - Failure of a jet pump nozzle assem'
bly hold down mechanism, nozzle assembly and/or 
riser, would increase the cross-sectional flow 
area for blowdown following the design.basis 
double-ended line break. Therefore, if a 
failure occurred,. repairs must be made. 

The detection technique is as follows. With 
the two recirculation pumps balanced in speed 
to within ±5%, the flow rates in both recircula
tion loops will be verified by Control Room 
monitoring instruments. If the two flow rate 
values do not differ by more than 10%, riser 
and nozzle assembly integrity has been verified. 

If they do differ by 10'1 or more, the core flow 
rate measured by the jet pump diffuser differ
ential pressure system must be checked against 
the core flow rate derived from the measured 
values of loop flow to core flow correlation. If 
the difference between measured and derived 
core flow rate is 10% or more (with the derived 
value higher) diffuser measurements will. be 
taken to define the location within the vessel of 
failed jet pump nozzle (or riser) and the plant 
shut down for repairs. If the potential blow- · 
down flow area is increased, the system resis
tance to the recirculation pump is also reduced; 
hence, the affected drive pump will "run out" to 
a substantially higher flow rate (approximately 
115% to 120% for a single nozzle failure). If 
the two loops are balanced in flow at the same 
pump speed, the resistance characteristics 
cannot have changed. Any imbalance between 
drive loop flow rates would be indicated brthe 
plant process instrumentation. In addition, the 
affected jet pump would provide a leakage path 
past the core thus reducing the core flow rate. 
The reverse flow through the inactive jet pump 
would still be indicated by a positive differential 
pressure but the net effect would be a slight 
decrease (3% to 6%) in the total core flow meas
ured. This decrease, together with the loop 
flow increase, would result in a lack of correla
tion between measured and derived core flow 
rate. Finally, the affected jet pump diffuser 
differential pressure signal would. be reduced 
because the backflow would be less than the 
normal forward flow. 

A nozzle-riser system failure could also gen
erate the coincident failure of a jet pump body; 
however, the co.nverse is not true. The lack 
of any substantial stress in the jet pump body 
makes failure impossible without an initial 
nozzle riser system failure. 

99 
21 ~. /oZ, 



TABLE 4.6.1 

IN-SERVICE INSPECTION REQUIREMENTS FOR DRESDEN UNIT 2 

' Category Examination Area Exam Method Inspection Interval Extent of Examinations (1) 

A Longitudinal and Cir- Note: Not applicable with 
cumferential Shell present plant design. 
Welds in Core Region 

·.\ 

B Longitudinal and Cir- Volumetric At or near end of 10 year Accessible top 10 ft. of 
cumferential Welds in interval (for 10% of each vertical vessel weld @ 2 
Shell (other than those longitudinal and 5'7o cir- places (100% inspected in 
of Category A & C) cumferential length 10 years for approximately 
and meridional and seam) 2 ft. each year) 
circumferential seam 

10% of meridional seam welds welds in bottom head 
and closure head in vessel closure head (no 

(other than those of circumferential welds in ves-
Category C) sel head). 

Note: Bottom head closure 
not applicable with 
present plant design. 

c Vessel-to-flange & Volumetric Cumulative 100% cov- lO<;b of vessel-to-flange & 
head-to-flange-cir- erage @ end of 10 years head-to-flange circumfcr-
cumferential welds of each circumferential ential weld area each year. - seam 

D 1) Primary nozzle-to- Volumetric Cumulative lOOSh cover- 1) Nozzle Welds 
vessel welds & age of nozzle-to-shell Recirc. Outlet (2) -
nozzle-to-vessel weld' & 1 ooro of inner 1/5 years 
inside radiused radius section of the Recirc. Inlet (10) - 1 year 
section nozzle-to-shell juncture Isolation Cond. Outlet 

(2) - 1/5 years 
Core Spray Inlet (2) -

1/5 years -) 
Control Roel Dri vc Re-

··turn (1) - 1/10 years 
Liquid Poison (1) -) 1/10 years 
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TABLE 4.6. l (cont) 

Category Examination Area Exam Method Inspection Interval Extent of Examinations 

2) Nozzle-to-vessel head Visual and Cumulative 100\0 coverage 2) Nozzle-to-vessel Head Wei 
\\'elds & nozzle-to head Volumetric of nozzle-to- shell we Id, & Head Instrumentation (2) 
inside racliused section 100% of inner radius sec- Head Spray Inle.t (1) 

tion of the nozzle-to-shell 

ds 

juncture 

E Control rod drive Volumetric Cumulative 25% at end of Five thimbles each year for 
penetrations & contro 1 10 year interva I accumulated 28% in 10 years 
rod housing pressure 
boundary we Ids Vessel instrumentation nozzle s 

unaccessible. -

F 1) Primary Nozzles to Visual, Cumulative 100% at end of l) Safe-ended nozzles 
safe-end weld·s Surface, & 10 year interval Recirc. Outlet (2) - 1/5 ye 

Volumetric Recirc. Inlet (10) - I/year 
ars 

Main Steam Outlet (4) -
i/2 .5 years 

Feedwater Inlet (4) -
1/2. 5 years 

Isolation Condenser Outlet 
(2) 1/5 years 

Core Spray Inlet (2) -
.. 1/5 years 

Control Rod Drive Return 
' (1) 1/10 years 

Liquid Poison (1) - 1/10 ye ars 

2) Vessel, Pump & Valve Visual, Sur- Cumulative 100% at end of 2) All safe-end welds in pump 
safe-ends to primary face, & Vol- 10 year interval valve &·branch piping to be 
pipe welds & safe-ends umetric inspected within the 10 yea 
in branch piping welds interval. 

r 
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TABLE 4. 6. 1 (cont) 

Category Examination Area Exam Method Inspection Interval 

G 1) Closure studs and Visual, Surface, During 10 year interval 
nuts & Volumetric 

2) Closure washers, Visual During 10 year interval 
bushings 

3) Pressure-retaining Visual & Vol- During 10 year interval 
bolting umetric on bolts 

:::::: 2 11 in diameter 
and visual only 
on bolts < 211 

in diameter 

H Integrally welded Volumetric During 10 year interval 
vessel supports 

Extent of Examinations 

1) 100% of vessel studs & nuts 
will be inspected each year. 

2) Not applicable 

3) Bolting will Qe examined whe n 
bolting is removed or when 
the bolted connection is brok 
or disassembled. 

en 
g For boltin 

which is not removed, or the 
bolted connection is not 
broken, the-inspection will 
consist of a visual exam to 
detect signs of distress or 
evidence of leaking. 

Examination of threads in 
base material of flanges or 
bushings will be performed 
from the face of the flange 
(flange base material betwee n 
threaded stud hold ligaments 
shall be included). 

Cumulative 10% (approximately 
8 ft.) of lineal ft. of vessel 
support skirt welding in 10th 

., 
year. 

-
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TABLE 4.6.l (cont) 

Category Examination Area Exam l\lethod Inspection Interval Extent of Examinations 

I 1) Closure head clad- Visual, During 10 year interval 1) During the 10 year interval, 
ding Surface & at least 6 patches (each 36 sq. 

Volumetric in.) evenly distributed in the 
vessel closure, & 6 patches 
(each 36 sq. in.) evenly dis-
tributed in the accessible 
sections of the vessel shell 

- shall be examined. 

2) Vessel Cladding Visual - During 10 year interval 2) Visual inspection shall cover 
approximately the upper 20 
ft. of the vessel interior to 
provide a reasonably repre-
sentative sampling of the 
cladding system. 

J(2) Circumferential & Visual & Cumulative 25% of all Pipe Total 

I 
longitudinal pipe Volumetric weld joints (selectively System Sizes Welds 
welds distributed among the 

Shutdown Cooling 14" higher stress joints in 
16" 68 

entire system) every 
Isolation Con. 12" 10 years. 

14" 39 

Group I and Group II Reactor Water 8" 36 welds (see below for Cleanup 10" 
location) on main feed CRD Hyd. System 4" 12 
and main steam lines L. P. Coolant Inj . 14" 
shall be inspected in 16" 43 
10 years during the 18" 
first period. Group I Core Spray Piping 10" 74 
welds shall be inspected H. P. Coolant Inj . 10" 22 
during each 10 year Feed Piping 12" 57 period thereafter. 18" 

Recirculation 4" 
12" 
22" 123 
28" 

Main Steam 8" 125 
20" 
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TABLE 4. 6.1 (cont) 

Category 

L 

Examination Area 

Piping support & 
hanger. 

Pump casing seam 
welds & valve body 
seam welds 

Exam l\lethod Inspection Interval 

Visual &. Surface Visual, lOOSC insp. of all 
support members & 
structures cumul. at 

Visual & 
Volumetric 

10 years. 

During 10 year interval 

Extent of Examinations 

Support members & structures 
Includes pump, valve & piping 
supports which are not inte
grally welded to the component 
Surface inspections shall 
include all load bearing welds 
in support members & struc
tures, whose failure could 
reduce intended supporting 
capacity. 

Areas include weld metal & 
base metal for 1 wall thick
ness beyond weld. 
At least 1 such exam shall 
be performed on 1 pump (with 
welds) and 1 valve (with welds) 
in each category & type. 
The internal surface of 1 
disassembled pump (with or 
without welds) & 1 disassembled 
valve (with or without welds .& 
3'' over in normal size) in each 
category & type shall be sub
ject to visual examination. 
Indivi\]ual examinations shall 
cover 100~·( of the pressure 
boundary welds & may be 
performed at or near the end 
of the 10 year interval. 
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Note: 

TABLE 4. G. 1 (cont) 

Category Examination Area Exam l\Iethod Inspect ion Interval Extent of Examination 

M Interior surfaces & 
internals & integrally 
welded internal sup
ports of the reactor 
vessel, including core 
spray spargers, core 
spray nozzles, and 
upper portions of jet 
pumps 

Visual -
Not In-
Sen· ice 
Inspection 
Code 

During first refueling 
outage & during sub
sequent refueling 
outages at approximately 
3-year intervals 

Interior surfaces & internal 
components of the reactor 
vessel, including the space at 
the bottom head, & ,internal 
attachments which are welded 
to the vessel, made accessible 
by the removal of components 
during normal refueling 
ope rations. 
A 11 internal attachments, whose 
failure may adversely affect 
core integrity, shall be examined. 

The following inservice inspection program will be carried out on the parts identified 
below rather than that described in Table 4.6.1: 
A. During the outage following the malfunction which led to the plant shutdown on 

June 5, 1970, all of the furnace sensitized wrought stainless steel safe ends 
and their welds were PT and UT inspected a~d all unacceptable defect indications. 
were removed. 

B. All of the furnace sensitized wrought stainless steel safe ends and their welds 
wi 11 be re ir.s pe c ted at the first refuel i,ng outage: 

(1) General Electric Company has drilled holes in the internal piping attached 
to the thermal sleeves of the two 10-inch core spray inlet nozzles to 
improve the flow that can be demonstrated to rem 0 ve pocketed gases and 
prevent future gas pocketing in the upper part of their furnace sensitized 
wroueht stainless steel safe ends. 

c. The sensitized heat affected zones adjacent to the welds and the welds in the 
stair.less steel reactor coolant piping will be PT and UT examined during the 
first refueling outage in accordance with a program which will provide for 
examination of 10% of the weldi. 
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• 
Table 4.6~1 (Continued) 

D. The furnace sensitized stainless steel internal brackets and their attaching 
welds inside the reactor pressure vessel, including the jet pump riser ' 
supports, will be visually examined during the first refueling outage. 

E. All of those safe ends (including safe end welds) connected to piping containing 
non-flowing reactor coolant will be :lnspected at least once at any shutdown of 
one week's duration, or refueling ou~age, occurring within the first year of. 
operation, but in any case not· later than one year after plant ~tartup for 
normal reactor operation. 

F~ The results of the inspection program shall be submitted and discussed with 
the Commission. 

G. Inspections B, C, and D above, shall be repeated at the second refueling. 
Pending review of the results of the inspection at the first refueling outage, 
the program for this second inspection may be modified with the Commission's 
approval to reflect the results of the first· examination, improvements in the 
art, changes in approved codes and standards, and possible repair or replacement 
of components. 

Notes to Table 4. 6.1: 
(1) Examinations which reveal unacceptable structural defects in a category shall be extended to include an 

additional number (or areas) of system components or piping in the same category approximately equal to 
that initially examined. ln the event further unacceptable structural defects are revealed, all remaining 
system components or piping in the category shall be examined to the extent specified in that examination 
category. 
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• 
Notes to Table 4. 6. 1 (cont): 

· Cntegory J \'icld Breab.1o;·:n: 
:.rain ~.te<lm Linc 

Group I Welds 

Line ·. ;•fcld Identification 

·3001A 
30)0 lD 
3fJOlC 
3001[) 

K-o 
:~-SA 
K-6 
K•6. 

Linc 

30 0 lA 
30(1 lB. 

.300J.C 
3'.101D 

• 
Group II Nelds 

Weld Identificati6n 

4,S,K-10,K-ll,K-12 
4,S,K-lO,K-11,K-12 
4,5,K-6A,K-10,K-11,K-12 
4,S,K-10,K-ll,K-12 

rcecbrnter Line Group I I Weld:; 

Linc 

j204J\ 
320 ·tB 

Group I Welds 

W~l<l I~cntification 

K-3 
K-3 

Linc: Weld Identification 

3 20 4:'\ 
j204B 
3204C 
3204F 

K-4, K..:.s,9,K-2 
K-4, K-S,~-6,11,K-2 
10 
12, l 
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•• 
3. 7 LIMITING CONDITION FOR OPERATION 

3. 7 CONTAINMENT SYSTEMS 

Applicability: 

Applies to the operating status ofthe primary and 
secondary containment systems. 

Objective: 

To assure the integrity of the primary and 
secondary containment systems. 

Specification: 

A. Primary Containment 

l. The volume and temperature of the ·water in 
the suppression chamber shall at all times, 
except as specified in Specification 3. 5. F. 3, 
be maintained within the following limits: 

a. Maximum water temperature 95° F 

b. Minimum water volume 112, 000 ft3 

c. Maximum water volume 115, 655 ft3 

2. Primary containment integrity shall be 
. maintained at all times when the reactor 

is critical or when the reactor water 
temperature is above 212°F and fuel is in 
the reactor vessel except while performing 
low power physics tests at atmospheric 
pressure at power levels not to exceed 
5 Mw(t). 

• 
4. 7 SURVEILLANCE REQUIREMENTS 

4. 7 CONTAINMENT SYSTEMS 

Applicability: 

: Applies to the primary and secondary containment 
integrity. 

Objective: 

To verify tlie integrity of the primary and secondary 
containment. 

Specification: 

A. Primary Containment 

1. The suppression chamber water level and 
temperature shall be checked once per day. 
The interior painted surfaces above the · 
water line of the pressure suppression 
chamber shall be inspected at each re
fueling outage. 

2. The primary containment iritegrity shall 
be demonstrated by either Method A or 
Method B, as follows: 

a. Integrated Primary Containment Leak 
Test (IPCLT) 
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• 
3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEILLANCE REQUIREMENTS 

(1) Integrated leak rate tests shall be 
performed prior to initial unit 
operation: 

(a) Method A 

At the test pressure of 48 psig, 
Pt (48), to obtain measured 
leak rate Lm (48). 

(b) Method B 

At the test pressures of 
48 psig, Pt (48), and 25 psig, 
Pt (25), to obtain the measured 
leak rates, Lm (48) and Lm(25), 
respectively. 

(2) Subsequent leak rate tests shall be 
performed without preliminary 
leak detection surveys or leak 
repairs immediately prior to or 
during the test, at an initial pres
sure of approximately: 

(a) 48 psig - Method A 

(b) 25 psig - Method B 

(3) Leak repairs, if necessary to per
mit integrated leak rate testing, 
shall be preceded by local leak 
rate measurements where possible. 
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3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEq,LANCE REQUIREMENT 

The leak rate difference, prior to 
and after repair when corrected to: 

(a) Pt (48) - Method A 

(b) Pt (25) - Method B 

shall be added to the final 
integrated leak rate result. 

(4) Closure of the containment iso
lation valves for the purpose of 
the test shall be accomplished by 

· the means provided for normal 
operation of the valves. 

(5) The test duration shall not be less 
than 24 hours for integrated leak 
rate measurements, but shall be 
extended to a sufficient period of 
time to verify, by measuring the 
quantity of air required to return 
to the starting point (or other 
methods of equivalent sensitivity), 
the validity and accuracy of the 
leak rate results. 

b. Acceptance Criteria for IPCL T 

(1) The maximum allowable leak rate 
for either test method, LP, shall 
not exceed 1. 6 weight percent of 
the contained air per 24 hours at 
the test pressure of Pt (48). 
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3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEILLANCE REQUIREMENT 

(2) Method A 

The allowable operational leak 
rate, Lt0 (48), which shall be met 
prior to resumption of power 
operation following a test (either 
as measured or following repairs 
~nd retest) shall not exceed 0. 75 Lp.· 

(3) Method B 

(a) The allowable test leak rate 
Lt (25) shall not exceed the 
lesser value established as 
follows: 

Lt (25) = 1. 6 L (25)/L (48) m m 

where 

or 

Lm (25) 
Lm (48) 

~l. 0 

- [p (25)] 1/2 
Lt (25) = 1.6 ·p: (48) 

. where Pt (25) and Pt (48) are 
measured units of absolute 
pressure. 



3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEILLANCE REQUIREMENT 

(b) The allowable operational 
leak rate, Lto (25), which 
shall be met prior to resump
tion of power operation follow
ing a test (either as measured 
or following repairs and retest) 
shall not exceed 0. 75Lt (25). 

c. Corrective Action for IPC LT 
(Methods A and B) 

u·1eak repairs are necessary to meet 
the allowable operational leak rate, 
the integrated leak rate test need not 
be repeated provided local leakage 
measurements are conducted and the 
leak rate differences prior to and after 
repairs, when corrected to the test 
pressure and deducted from the inte
grated leak rate measurements, yield 
a leakage rate value not in excess of the 
allowable operational leak rate. 

d. Frequency for IPCLT (Methods A and B) 

After the initial preoperational leakage 
rate test, two integrated leak rate tests 
shall be performed at approximately 
equal intervals between the major shut
downs for inservice inspection conducted 
at ten-year intervals. In addition, an 
integrated leakage rate test shall be 
performed at the end of the ten-year 
interval, which may coincide with the 
inservice inspection shutdown period. 



3.7 LIMITING CONDITION FOR OPERATION 4. 7 .SURVEILLANCE REQUIREMENT 

e. Local Leak Rate Tests (LLR T) -
Methods A and B 

(1) Primary containment testable 
penetrations and isolation valves 
shall be tested at a pressure of 
48 psig, except for the main steam
line isolation valves which shall be 
tested at a pressure of 25 psig, 
each operating cycle. Bolted 
double-gasketed seals shall be 
tested whenever the seal is closed 
after being opened and at least at 
each operating cycle. 

(2) Personnel air lock door seals 
shall be tested at a pressure of 
10 psig each operating cycle. 

f. Acceptance Criteria and Corrective 
Action for LLRT - Method A 

If the total leakage rates listed below 
are exceeded, repairs and retests 
shall be performed to correct the 
condition. 

(1) Double-gasketed seals 10%Lt
0

(48) 

(2) (a) Testable penetrations and iso
lation valves 30%Lt

0
(48) 

(b) Any one penetration or isola
tion valve except main steam 
line isolation valves 5%Lto (48) 
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3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEILLANCE-:REQUIREMENT 

(c) Any one main steam line isola
tion valve 11. 5scf/hr@ 25 psig. 

g. Acceptance Criteria and Corrective 
Action for LLRT - Method B 

If the total leakage rates listed 
below as adjusted to a test pres
sure of 25 psig are exceeded, 
repairs and retests shall be per
formed to correct the condition. 

(1) Oouble-gasketed seals 

10%Lto (25) 

(2) (a) Testable penetrations 
and isolation valves 

30%Lto -(25) 

(b) Any one penetration or 
isolation valve except main 
steamline isolation valves 

5%Lto (25) 

(c) Any one main steamline 
isolation valve 

11. 5 scf/hr 
@ 25 psig 

114 



3. 7 LIMITING CONDITION FOR OPERATION 4. 7 SURVEILLANCE REQUIREMENT 

Leak rates measured at 48 psig shall 
be adjusted to a test pressure of 
25 psig according to: 

LLRT (2'5) = LLRT (48) x Lm (25) 
adj meas LM (48) 

h. Continuous Leak Rate Monitor 

(1) When the primary containment 
is inerted the containment shall 
be continuously monitored for 
gross leakage by review of the 
inerting system make-up require
ments. 

(2) This monitoring system may be 
taken out of service for the 
purpose of maintenance or testing 
but shall be returned to service 
as soon as practical. 

i. The interior surfaces of the dry well 
shall be visually inspected each 
operating cycle for evidence of 
deterioration. 
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3. 7 LIMITING CONDITION FOR OPERATION 

3. Pressure Suppression Chamber - Reactor 
Building Vacuum Breakers 

a. Except as specified in 3. 7. A. 3. b 
below, two pressure suppression 
chamber-reactor building vacuum 
breakers shall be operable at all 
times when the primary containment 
integrity is required. The setpoint of 
the differential pressure instrumenta
tion which actuates the pressure 
suppression chamber-reactor building 
vacuum breakers, shall be 0. 5 psi. 

b. From and after the date that one of the 
pressure suppression chamber
reactor building vacuum breakers is. 
made or found to be inoperable for any 
reason, reactor operation is per
missible only during the succeeding 
seven days unless such vacuum. 
breaker is sooner made operable, 
provided that the procedure does not 
violate primary containment integrity. 

4. Pressure Suppression Chamber - Drywell 
Vacuum Breakers 

Nine of the twelve drywell-pressure 
suppression chamber vacuum breakers 
shall be operable at all times when the 
primary containment is required, and 

4. 7 SURVEILLANCE REQUIREMENT 

3. Pressure Suppression Chamber - Reactor 
Building Vacuum Breakers 

a. The pressure suppression chamber
reactor building vacuum breakers and 
associated instrumentation including 
setpoint shall be checked for proper 
operation every three months. 

4. Pressure Suppression Chamber - Drywell 
Vacuum Breakers 

The drywell-pressure suppression cham
ber vacuum breakers shall be tested for 
proper operation during each refueling 
outage. 
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3. 7 LIMITING CONDITION FOR OPERATION 

any inoperable drywell-pressure suppres
sion chamber vacuum breaker shall be 
secured in the closed position. 

5. Oxygen Concentration 

a. After completion of the startup test 
program and demonstration of plant 
electrical output, the primary con
tainment atmosphere shall be 
reduced to less than 5% oXygen with 
nitrogen gas during reactor power 
operation with reactor coolang pres
sure above 90 psig, except as speci-
fied in 3. 7 .A. 5. b. · 

b. Within the 24-hour period subsequent 
to placing the reactor in the Run mode 
following a shutdown, the containment 
atmosphere oxygen concentration shall 
be reduced to less than 5% by weight, 
and maintained in this condition. 
Deinerting may commence 24 hours 
prior to a shutdown. 

6. If the specifications of 3. 7. A cannot be met, 
an orderly shutdown shall be initiated and 
the reactor· shall be in a Cold Shutdown con
dition within 24 hours. 

4. 7 SURVEILLANCE REQUIREMENT 

5. Oxygen Concentration 

The primary containment oxygen 
concentration shall be measured and 
recorded on a weekly basis. 
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3. 7 LIMITING CONDITION FOR OPERATION 

B. Standby Gas Treatment System 

1. Except as specified in 3. 7. B. 3 below, 
both circuits of the standby gas treatment 
system and the diesel generators required 
for operation of such circuits shall be 
operable at all times when secondary 
containment integrity is required. 

1 

.4. 7 SURVEILLANCE REQUIREMENT 

B. Standby Gas Treatment System 

1. Standby gas treatment system surveillance 
shall be performed as indicated below: 

a. At least once per operating cycle it 
shall be demonstrated that 

(1) Pressure drop across the com
bined high-efficiency and charcoal 
filters is less than 5. 7 inches of 
water at 4000 cfm and 

(2) Inlet heater ~ T shall be a minimum 
·of 14°F at 4000 cfm. 

b. At least once during each scheduled 
secondary containment leak rate test, 
whenever a filter is changed, when
ever work is performed that could 
affect the filter system efficiency and 
at intervals not to exceed six months 
between refueling outages, it shall 
be demonstrated that 

(1) The removal efficiency of the 
particulate filters is not less than 
99% for particulate matter larger 
than 0. 3 micron. 



· 3. 7 LIMITING CONDITION FOR OPERATION 

2. From and after the date that one circuit 
of the standby gas treatment system is 
made or found to be inoperable for any 
reason, reactor operation is permissible 
only during the succeeding seven days 
unless such circuit is sooner made 
operable, provided that during such seven 
days all active components of the other 
standby gas treatment circuit shall be 
operable. 

3. If this condition cannot be met, procedures 
shall be initiated immediately to establish 
the conditions listed in 3. 7. C. l(a) through 
(d), and compliance shall be completed 
within 24 hours thereafter. 

C. Secondary Containment 

1. Secondary containment integrity shall be 
maintained during all modes of plant 

4. 7 SURVEILLANCE REQUIREMENT 

(2) The removal efficiency of the 
charcoal filters is not less than 
99% for iodine. 

c. At least once each five years removable 
charcoal cartridges shall be removed 
and absorption shall be demonstrated. 

d. At least once per operating cycle 
automatic initiation of each branch 
of the standby gas treatment system 
shall be demonstrated. 

e. At least once per operating cycle 
manual operability of the bypass valve 
for filter cooling shall be demonstrated. 

2. When one circuit of the standby gas treat
ment system becomes inoperable the 
operable circuit shall be demonstrated to 
be operable immediately and daily 
thereafter. 

C. Secondary Containment 

1. Secondary contain.ment survei !lance shall 
be performed as indicated below: 
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3. 7 LIMITING CONDITION FOR OPERATION 

operation except when all of the following 
conditions are met. 

a. The reactor is subcritical and 
Specification 3. 3. A is met. 

b. The reactor water temperature is be
low 212°F and the reactor coolant sys
tem is vented. 

c. No activity is being performed which 
can reduce the shutdown margin be low 
that specified in Specification 3. 3. A. 

d. The fuel cask or irradiated fuel is 
not being moved in the reactor 
building. 

2. The doors of the core spray and LPCI pump 
compartments shall be closed at all times 

4. 7 SURVEILLANCE REQUIREMENT 

a. A preoperational secondary contain
ment capability test shall be conducted 
after isolating the reactor bui !ding and 
placing either standby gas treatment 
system filter train in operation. Such 
tests shall demonstrate the capability 
to maintain a 1/4 inch of water vacuum 
under calm wind (<5 mph) conditions 
with a filter train flow rate of not more 
than 4000 .cfm. 

b. Additional tests shall be performed 
during the first operating cycle under 
an adequate number of different 
environmental wind conditions to enable 
valid extrapolation of the test results. 

c. Secondary containment capability to 
maintain a 1/4 inch of water vacuum 
under calm wind (<5 mph) conditions 
with a filter train flow .rate of·not 
more than 4000 cfm, shall be demon
strated at each refueling outage prior 
to refueling. 

2. Whenever the LPCI and core spray sub
systems are required to be operable, the 
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3. 7 LIMITING CONDITION FOR OPERATION 

except duri'ng passage in order to consider 
the core spray and the LPCI subsystems 
operable. 

3. If Specification 3. 7. C.1 cannot be met 
procedures shall be initiated to establish 
conditions listed in Specification 3. 7. C. 1. a 
through d. 

D. Primary Containment Isolation Valves 

1. During reactor power operating conditions, 
all isolation valves listed in Table 3. 7. 1 
and all instrument line flow check valves 
shall be operable except as specified in 
3. 7. D. 2 

4. 7 SURVEILLANCE REQUIREMENT 

doors of the core spray and LPCI pump 
compartments shall be verified to be 
closed weekly. 

D. Primary Containment Isolation Valves 

• 

1. The primary containment isolation valves 
surveillance shall be performed as follows: 

a. At least once per operating eye le the 
operable isolation valves that are 
power operated and automatically 
initiated shall be tested for simulated 
automatic initiation and closure 
times. 

b. At least once per operating cycle 
the instrument line flow check 
valves shall be tested for proper 
operation. 

c. At least once per quarter: 

(1) All normally open power-operated 
isolation valves (except for the 
main steam ltne power-operated 
isolation valves) shall be fully 
closed and reopened. 

(2) With the reactor power less than 
50% of rated trip main steam iso
lation valves (one at a time) and 
verify closure time. 



3. 7 LIMITING CONDITION FOR OPERATION 

2. In the event any isolation valve specified 
in Table 3. 7 .. 1 becomes inoperable, reactor · 
power operation may continue provided at 
least one valve in each line having an 
inoperable valve is in the mode corre
sponding to the isolated condition. 

3. If Specification 3. 7. D. 1 and 3. 7. D. 2 
cannot be met, an orderly shutdown shall 
be initiated and the reactor shall be in the 
Cold Shutdown condition within 24 hours. 

4. The temperature of the main. steamline 
air pilot valves shall be less than 150°F 
except as specified in 3. 7. D. 5 below. 

5. From and after the date that the temper
ature of any main steamline air pilot valve 
is found to be greater than 150°F, reactor 
operation is permissible only during the 
succeeding seven days unless the temper
ature of such valve is sooner reduced to 
less than 150°F, provided the main steam
line isolation valves are operable. 

6. When it is determined that it will take longer· 
than seven days to reduce the temperature 
of any main steamline air pilot valve to less 
than 150°F, a report detailing the circum
stances and the estimated date for returning 
the air pilot valve temperature to a value 
less than 150°F shall be submitted to the 
AEC prior to the end of the seven day period. 

4. 7 SURVEILLANCE REQUIREMENT 

At least twice per week the main 
stemaline power-operated isolation 
valves shall be exercised by partial 
closure and subsequent reopening. 

2. Whenever an isolation valve listed in 

• 

Table 3. 7. 1 is inoperable, the position of 
at least one other valve in each line having 
an· inoperable valve shall be recorded daily. 

4. The temperature of the main steamline 
air pilot valves shall be recorded daily. 

I 
5. When it is determined that the temperature 

of any main steamline air pilot valve is 
greater than 150°F, the main steam line 
isolation valves shall be demonstrated to 
be operable immediately and daily there
after. The demonstration of operability 
shall be according to Specification 4. 7. D. 1. d. 
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TABLE 3. 7 .1 

PRIMARY CONTAINMENT ISOLATION 

Number of Power Maximum Action on 
Isolation 

Operated Valves Operating Normal Initiating 
Group Valve Identification Inboard Outboard Time (sec) Position Signal 

1 Main Steam Line Isolation 4 4 3 sT s5 0 GC 
1 Main Steam Line Drain 1 s 35 c SC 
1 Main Steam Line Drain 1 s 35 c SC 
1 Recirculation Loop Sample Line 1 1 s 5 0 SC 
1 Isolation Condenser Vent to main steam line 1 s 5 0 GC 
1 Isolation Condenser Vent to main steam line 1 s 5 0 GC 
2 Drywell floor drain 2 s 20 0 GC 
2 Drywell Equipment drain 2 s 20 0 GC 
2 Drywell Vent 2 s 10 c SC 
2 Drywell Vent Relief 1 s 15 c . SC 
2 Drywell Inert and purge line 1 s 10 c SC 
2 Drywell N 2 Makeup 1 s 15 c SC 
2 Drywell and Suppression Chamber N2 Makeup •l s 15 c SC 
2 Suppression Chamber N2 Makeup 1 s 15 c SC 
2 Suppression Chamber inert and purge 1 s 10 c SC 
2 Drywell and Suppression chamber vent from,· 1 s 10 c SC 

reactor building 
2 Drywell vent to standby gas treatment system 1 s 10 c SC 
2 Suppression chamber vent 1 s 10 c .. SC 
2 Suppress ion chamber vent relief 1 s 15 c SC 
2 Drywell air sampling system 10 s 5 o, GC 
3 Cleanup demineralizer System 1 s 30 0 GC 
3 Cleanup demineralizer System 2 s 30 0 GC 
3 Shutdown cooling system 2 S40 c SC 
3 Shutdown cooling system 1 s 40 c SC 
3 Shutdown cooling system 1 s 40 c SC 
3 Reactor head cooling line 1 s 15 c SC 
4 HPCI Turbine Steam supply 1 s 25 0 GC 
4 HPCI Turbine Steam supply 1 s 25 0 GC 
5 Isolation condenser steam supply 1 S30. 0 GC 
5 Isolation condenser steam supply 1 s 30 0 GC 
5 Isolation condenser condensate return 1 s 30 0 GC 
5 Isolation condenser condensate return 1 s 30 c SC 

LZ3 -z,(3, I 2-b 
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'TABLE 3.7.l (cont) 

Isolation 
Group 

Key: 0 
c 
SC 
GC 

Valve Identification 

Feedwater Check Valves 
Control Rod Hydraulic Return 

Check Valves 
. Reactor Head Cooling Check Valves 
Standby Liquid Control Check Valves 

=Open 
= Closed 
= Stays Closed 
= Goes Closed 

Note: Isolation groupings are as follows: 

Number of Power 
Operated Valves 

·inboard Outboard 

2 2 
1 1 

1 
1 1 

GROUP 1: The valves in Group 1 are closed upon any one of the following conditions: 

1. Reactor low- low water level 
2. Main steam llllle high radiation 
3. Main steam line high flow 
4. Main steam line tunnel high temperature 
5. Main steam line low pressure 

GROUP 2: The actions in Group 2 are initiated by any one of the following conditions: 

· 1. Reactor low water level 
2. High drywell pressure 

GROUP 3: Reactor low water level alone initiates the following: 

1. Cleanup demineralizer system isolation 
2. Shutdown cooling system isolation 
3. Reactor head cooling isolation 

Maximum 
Operating 
Time (sec) 

NA 
NA 

NA 
NA 

GROUP 4: 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 

GROUP 5: Isolation valves associated with .the isolation condenser are closed upon indication of either high 
isolation condenser steam or condensate flow. 

Action on 
Normal Initiating 
Position Signal 

0 Process 
0 Process 

c Process 
c Process 
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Bases: 

3.7 

A. Primary Containment - The integrity of the 
primary containment and operation of the 
emergency core coo ling system in combination, 
limit the off-site closes to values less than those 
sugge steel in 10 C FR 100 in the event of a break 
in the primary system piping. Thus, contain
ment integrity is specified whenever the poten
tial for violation of the primary reactor system 
integrity exists. Concern about such a viola
tion exists whenever the reactor is critical and 
above atmospheric pressure. An exception is 
made to this requirement during initial core 
loading and while the lO\\. power test program 
is being conducted during initial core loading 
and while the low power test program is being 
conducted and ready access to the reactor ves
sel is required. There will be no. pressure on 
the system at this _time which will greatly 
reduce the chances of a pipe break. The 
reactor may be taken critical during this period; 
hO\\·ever, restricti\·e operating procedures \\·ill 
be in effect again to minimize the probability of 
an accident occurring. Procedures and the Rod 
\\'orth Minimizer would limit control \\·orth to 
less than 1. :Jr:(Ak. A drop of a 1. 51:°'cAk rod 
does not result in any fuel damage. In addition, 
in the unlikely event that an excursion did occur, 
the reactor building and standby gas treatment 
system, which shall be operational during this 
time, offers a sufficient barrier to keep off-site 
doses well \\·ithin 10 CFR 100. 

The pressure suppression pool water pro\;ides 
the heat sink for the reactor primary system 
energy release following a postulated rupture 
of the system. The pressure suppression 
chamber water volume must absorb the 

associated decay and structural sensible heat 
released during primary system blowdown from 
1000 psig. 

Since all of the gases in the drywell are purged 
into the pressure suppression chamber air 
space during a loss of coolant accident, the 
pressure resulting from isothermal compres
sion plus the vapor pressure of the liquid must 
not exceed 62 psig, the suppression chamber 
design pressure. The design volume of the 
suppression chamber (\rnter and air) was 
obtained by considering that the total volume of 
reactor coolant to be condensed is discharged 
to the suppression chamber and that the dry
well volume is purged to the suppression cham
ber. Ref. Section 5. 2. 3 SAR. 

Using the minimum or maximum water volumes 
gi\·en in the specification, containment pres
sure during the design basis accident is approxi
mately 48 psig which is below the design of 62 
psig. l\faximum water volume of 115, 655 ft3 
results in a downcomer submergence of 4 feet 
and the minimum volume of 112, 000 ft3 results 
in a submergence approximately 4 inches less. 
The majority of the Bodega tests (9) were run 
\\·ith a submerged length of 4 feet and with com
plete condensation. Thus, with respect to 
downcomer submergence, this specification is 
adequate. 

The maximum temperature at the end of blow
down tested during the Humboldt Bay (10) and 

(9) Bodega Bay Preliminary Hazards Summary "Report, Appendix 1, Oocket 
50-205, December 28, 1962. 

(10) Robbins, C. H., "Tests of a Full Scale 1/48 Segment of the Humboldt 
Bay Pressure Suppression Containment," GEAP-3596, ~ovember 17, 
1960. 
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Bodega Bay tests was 170°F and this is conserva
tively taken to be the limit for complete con
densation of the reactor coolant, although 
condensation would occur for temperatures 
above l 70°F. 

Should it be necessary to drain the suppression 
chamber, this should only be clone "·hen there, 
is no requirement for emergency core cooling 

. systems operability as explained in basis 
3. 5. F. 

Usir1g a 50° F rise (Section 3. 2. 3. 1 SAR) in the 
suppression chamber water temperature and a 
maximum initial temperature of 95 ° F a temper
ature of l4;)°F is achieved which is well below 
the l 70°F temperature which is used for com
plete condensation. 

For an initial maximum suppression chamber 
\\·ater temperature of 95°F and assuming the 
normal complement of containment cooling 
pumps (2 LPCI pumps and 2 containment cooling 
service water pumps) containment pressure is 
not required to maintain adequate net positive 
suction head (NPSH) for the core spray, LPCI 
and HPCI pumps. 

If a loss of coolant accident \\·ere to occur when 
the reactor \Yater temperature is below 330°F, 
the containment pressure will not exceed the 
G2 psig design pressure, even if no condensa
tion \\·ere to occur. The maximum allowable 
pool temperature, whenever the reactor is 
abo\·e 212°F, shall be governed by this 
specification. Thus, specifying water volume
temperature requirements applicable for 
reactor-water temperatures above 212° F pro
vides additional margin above that available at 
330° F. 

The purpose of the vacuum relief valves is to 
equalize the pressure between the drywell and 
suppression chamber and suppression chamber 
and reactor building so that the structural 
integrity of the containment is maintained. 

The vacuum relief system from the pressure 
suppression chamber to reactor building con
sists of two 100% vacuum relief breakers 
(2 parallel sets of 2 valves in series). Opera
tion of either system will maintain the pressure 
differential less than 1 psig; the external design 
pressure. One valve may be out of service for 
repairs for a period of seven days. If repairs 
cannot be completed within seven days, the 
reactor coolant system is brought to a condition 
where vacuum relief is no longer required. 

The capacity of the twelve drywell vacuum 
relief valves are sized to limit the pressure 
differential between the suppression chamber 
and drywell during post-accident drywell cooling 
operations to the desi:gn limit of 2 psig. They 
are sized on the basis of the Bodega Bay pres
sure suppression system tests. The ASME 
Boiler and Pressure Vessel Code, Section III, 
Subsection B, for this vessel allows a 5 psig 
vacuum; therefore, with three vacuum relief 
valves secured in the closed position arid nine 
operable valves, containment integrity is not 
impared. 

The relatively small containment volume 
inherent in the G E-BWR pressure suppression 
containment and the large amount of zirconium 
in the core are such that the occurrence of a 
very limited (a percent or so) reaction of the 
zirconium and steam during a loss of coolant 
accident would lead to the liberation of suffi
cient hydrogen to a result in a flammable 
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concentration in the containment. Subsequent 
ignition of the hydrogen if it is present in suffi
cient quantities to result in excessively rapid 
recombination, could result in a loss of con
tainment integrity. 

The 5% oxygen concentration minimizes the 
possibility of hydrogen combustion following a 
loss of coolant accident. Significant quantities 
of hydrogen could be generated if the core cool
ing systems did not sufficiently cool the core. 

The occurrence of primary system leakage 
following a major refueling outage or other 
scheduled shutdown is much more probable 
than the occurrence of the loss of coolant acci
dent upon which the specified oxygen concentra
tion limit is based. Permitting access to the 
drywell for leak inspections during a startup 
is judged prudent in terms of the added plant 
safety offered without significantly reducing 
the margin of safety. Thus, to preclude the 
possibility of starting the reactor and operating 
for extended periods of time with significant 
leaks in the primary system, leak inspections 
are scheduled during startup periods, when the 
primary system is at or near rated operating 
temperature and pressure. The 24-hour period 
to provide inerting is judged to be sufficient to 
perform the leak inspection and establish the 
required oxygen concentration. The primary 
containment is normally slightly pressurized 
during periods of reactor operation. Nitrogen 
used for inerting could leak out of the contain
ment but air could not leak in to increase oxygen 
concentration. Once the containment is filled 
with nitrogen to the required concentration, no 
monitoring of oxygen concentration is necessary. 
However, at least once a week the oxygen 
concentration will be determined as added . 
assurance. 

e e 
B. Standby Gas Treatment System and C Secondary 

Containment - The secondary containment is 
designed to minimize any ground level release 
of radioactive materials which might result 
from a serious accident. The reactor building 
provides secondary containment during reactor 
operation, when the drywell is sealed and in 
service; the reactor building provides primary 
containment when the reactor is shutdown and 
the drywell is open, as during refueling. 
Because the secondary containment is an inte
gral part of the complete containment system, 
secondary containment is required at all times 
that primary containment is required as well as 
during refueling. 

The standby gas treatment system is designed 
to filter and exhaust the reactor building atmos
phere to the stack during secondary contain
ment isolation conditions, with a minimum 
release of radioactive materials from the reac.: 
tor building to the environs. One standby gas 

. treatment fan is designed to automatically start' 
upon containment isolation and to maintain the 
reactor building pressure to approximately a 
negative 1/4-inch water gauge pressure; all 
leakage should be in- leakage. Should the fan 
fail to start, the redundant alternate fan and 
filter system is designed to start automatically. 
Each of the two fans has 200% capacity. Ref. 
Section 5. 3. 2 SAR. If one standby gas treat
ment system circuit is inoperable, the other 
circuit 91Ust be tested daily. This substantiates 
the availability of the operable circuit and 
results in no added risk; thus, reactor opera
tion or refueling operation can continue. If 
neither circuit is operable, the plant is brought 
to a condition where the system is not required. 

While only a small amount of particulates are 
released from the pressure suppression cham
ber system as a result of the loss of coolant 
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accident, high-efficiency particulate filters 
before and after the charcoal filters are specified 
to minimize potential particulate release to the 
environment and to prevent clogging of iodine 
filters. The high-efficiency filters have an 
efficiency greater than 99% for particulate mat
ter larger than 0. 3 micron. The minimum 
iodine removal efficiency is 99%. Filter banks 
will be replaced whenever significant changes in 
filter efficiency occur. Tests (11) of impreg
nated charcoal identical to that used in the fil
ters indicated that shelf life up to five years 
leads to only minor decreases in methyl iodine 
removal efficiency. 

The efficiency of 99% of the charcoal and 
particulate filters is sufficient to prevent 
exceeding 10 CFR 100 guidelines for the acci
dents analyzed. The analysis of the loss of 
coolant accident assumed a charcoal filter 
efficiency of 90%, a particulate filter efficiency 

of 95%, and TID 14844 fission product source 
term. Hence, requiring 99% efficiency for both 
the charcoal and particulate filters pr.ovides 
adequate margin. A 10 Kw heater maintains 
relative humidity below 70% in order to assure 
the efficient removal of methyl iodine on the 
impregnated charcoal filters. 

D. Primary Containment Isolation Valves - Double 
isolation. valves are provided on lines penetrat
ing the primary containment and open to the 
free space of the containment. Closure of one 
of the valves in each line would be sufficient to 
maintain the integrity of the pressure suppres
sion system. Automatic initiation is required 
to minimize the potential leakage paths from 
the containment in the event of a loss of coolant 
accident. 

(11) "Nuclear Safety Program Annual Progress Report for Period Ending 
December 31, 1966, ORNL-4071. 
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Bases: 

4.7 

A. Primary Containment 

The water in the suppression chamber is used 
only for cooling in the event of an accident; i.e., 
it is not used for normal operation; therefore, 
a daily check of the temperature and volume is 
adequate to assure that adequate heat removal 
capability is present. 

The. interiors of the drywell and suppression 
chamber are painted to prevent rusting. The 
inspection of the paint during each major re
fueling outage, approximately once per year, 
assures the paint is intact. Experience with 
this type of paint at fossil fueled generating 
stations indicates that the inspection interval 
is adequate. 

The primary containment preoperational test 
pressures are based upon the calculated primary 
containment pressure response in the event of 
a loss of coolant accident. The peak drywell 
pressure would be about 48 psig which would 
rapidly reduce to 25 psig within 10 seconds 
following the pipe break. Following the pipe 
break, the suppression chamber pressure rises 
to 25 psig within 10 seconds, equalizes with 
drywell pressure and therefore rapidly decays 
with the drywell pressure decay (12). 

The design pressure of .the drywell and absorp
tion chamber is 62 psig (12). The design leak 
rate is 0. 5%/day at a pressure of 62 psig·. As 
pointed out above, the pressure response of the 
drywell and suppression chamber following an 
accident would be the same after about 10 
seconds. Based on the calculated containment 
pressure response discussed above, the primary 

containment preoperational test pressures were 
chosen. Also, based on the primary contain
ment pressure response and the fact that the 
drywell and suppression chamber function as a 
unit, the primary containment will be tested as 
a unit rather than the individual components 
separately. 

The design basis loss of coolant accident was 
evaluated at the primary containment maximum 
allowable accident leak rate of 2. 0%/day at 48 
psig. The analysis showed that with this leak 
rate and a standby gas treatment system filter 
efficiency of 90'b for halogens, 95% for 
particulates, and assuming the fission product 
release fractions stated in TID 14844, the 
maximum total whole body passing cloud dose 
is about 8 rem and the maximum total thyroid 
close is about 185 rem at the site boundary 
over an exposure duration of two hours. The 
resultant closes that would occur for the dura
tion of the accident at the low population 
distance of 5 miles are lower than those stated 
due to the variability of meteorological condi
tions that would be expected to occur over a 
30-day period. Thus, the doses reported are 
the ma.ximum that would be expected in the 
unlikely event of a design basis loss of coolant 
accident. These doses are also based on the 
assumption of no holdup in the secondary con
tainment resulting in a direct release of 
fission products from the primary containment 
through the filters and stack to the environs. 
Therefore, the specifie_d primary containment 
leak rate and filter efficiency are conservative 
.and provide margin between expected off-site 
doses and 10 CFR 100 guidelines. 

(12) Section 5.2 of the SAR. 

129 



The maximum allowable test leak rate is 1. 6%/ 
day at a pressure of 48 psig. This value for 
the test condition was derived from the maximum 
allowable accident leak rate of about 2. 0%/day 
when corrected for the effects of containment 
environment under accident and test conditions. 
In the accident case, the containment atmosphere 
initially would be composed of steam and hot air 
whereas under test conditions the test medium 
would be air or nitrogen at ambient conditions. 
Considering the .differences in mixture compo
sition and temperatures, the appropriate correc
tion factor applied was 0. 8 and determined from 
the guide on containment testing (13). 

Although the dose calculations suggest that the 
accident leak rate could be allowed to increase 
to about 3. 2%/day before the guideline thyroid 
dose value given in 10 CFR 100 would be 
exceeded, establishing the test limit of 1. 6%/ 
day provides an adequate margin of safety to 
assure the health and safety of the general 
public. It is further considered that the allow
able leak rate should not deviate significantly 
from the containment design value to take 
advantage of the design leak-tightness capability 
of the structure over its service lifetime. 
Additional margin to maintain the containment 
in the "as built" condition is achieved by 
establishing the allowable operational leak rate. 
The allowable operational leak rate is derived 
by multiplying the maximum allowable leak rate 
(l\Iethod A) or the allowable test leak rate 

· (l\Iethod B) by 0. 75 thereby providing a 25Si; mar
gin to allow for leakage deterioration which may 
occur during the period between leak rate tests. 

The primary containment leak rate test fre
quency is based on maintaining adequate assur
ance that the leak rate remains within the 
specification. The leak rate test frequency is 

based on the AEC guide for developing leak rate · 
testing and surveillance of reactor containment 
vessels (14). Allowing the test intervals to be 
extended up to 8 months permits some flex
ibility needed to have the tests coincide with 
scheduled or unscheduled shutdown periods. 

The penetration and air purge piping leakage 
test frequency, along with the containment .leak 
rate tests, is adequate to allow detection of 
leakage trends. Whenever a double-gasketed 
penetration (primary containment head 
equipment hatches and the suppression chamber 
access hatch) is broken and remade, the space 
between the gaskets is pressurized to determine 
that the seals are performing properly. The 
test pressure of 48 psig is consistent with the 
accid_ent analyses and the maximum preopera
tional leak Tate test pressure. It is expected 
that the majority of the leakage from valves, 
penetrations and seals would be into the reactor 
building. However, it is possible that leakage 
into <>ther parts of the facility could occur. 
Such leakage paths that may affect significantly 
the consequences of accidents are to be · 
minimized. The personnel air lock is tested 
at 10 psig, because the inboard door is not 
designed to shut in the opposite direction. 

The results of the loss of coolant accident 
analyses presented in Amendment No. 17 of the 

(13) TID 20583, Leakage Characteristics of Steel Containment Vessel and 
the Analysis of Leakage Rate Determinations. 

(14) Technical Safety Guide, "Reactor Contain1J1ent Leakage Testing and 
Surveillance Requirements," USAEC, Division of Safety Standards, 
Revised Draft, December 15, 1966. 
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SAR indicates that fission products would not be 
released directly to the environs because of 
leakage from the main steam line isolation 
valves due to holdup in the steam system com
plex. Although this effect would indicate that 
an ad~quate margin exists with regard to the 
release of fission products, a program will be 
undertaken to further reduce the potential for 
such leakage to bypass the standby gas treat
ment system. 

Monitoring the nitrogen makeup require
ments of the inerting system provides a 
method of observing leak rate trends and 
would detect gross leaks in a very short 
time. This equipment must be periodically 
removed from service for test and mainte
nance but this out-of-service time will be 

' kept to a practical minimum. 

B. Standby Gas Treatment System and 
C . Secondary Containment 

Initiating reactor building isolation and operation 
of the standby gas treatment system to maintain 
at least a 1/ 4 inch of water vacuum within the 
secondary containment provides an adequate 
test of the operation of the reactor building 
isolation valves, leak tightness of the 
reactor building and performance of the standby 
gas treatment system. Functionally testing the 
initiating sensors and associated trip channels 
demonstrates the capability for automatic 
actuation. Performing these tests prior to 
refueling will demonstrate secondary contain
ment capability prior to the time the primary 
containment is opened for refueling. Periodic 
testing gives sufficient confidence of reactor 
building integrity and standby gas treatment 
system performance capability. 

The test frequencies are adequate to detect 
equipment deterioration prior to significant 
defects, but the tests are not frequent enough 
to load the filters, thus reducing their reserve 
capacity too quickly. That the testing frequency 
is adequate to detect deterioration was demon
strated by the tests which showed no loss of 
filter efficiency after 2 years of operation in the 
rugged shipboard environment on the NS 
Savannah (ORNL 3726). Pressure drop tests 
across filter sections are performed to detect 
gross plugging or leak paths through the filter 
media. Considering the relatively short time 
that the fans may be run for test purposes, plug
ging is unlikely, and the test interval of once 
per operating cycle is reasonable. Duct heater 
tests will be conducted once during each oper
ating cycle. Considering the simplicity of the 
heating circuit, the test frequency is sufficient. 

The in-place testing of charcoal filters is per
formed using Freon-112 or equivalent, which 
is injected into the system upstream of the 
charcoal filters. Measurements of the Freon 
concentration upstream and downstream of the 
charcoal filters is made. The ratio of the 
inlet and outlet concentrations gives an overall 
indication of the leak tightness of the system. 
Although this is basically a leak test, since the 
filters have charcoal of known efficiency and 
holding capacity for elemental iodine and/ or 
methyl iodine, the test also gives an indication 
of the relative efficiency of the installed system 

High-efficiency particulate filters are installed 
before and after the charcoal filters to minimize 
potential release of particulates to the environ
ment and to prevent clogging of the iodine 
filters. An efficiency of 99% is adequate to 
retain particulates that may be released to the 
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reactor building following an accident. This 
will be demonstrated by in place testing with 
DOP as testing medium. 

The test interval for filter efficiency was 
selected to minimize plugging of the filters. In 
addition, retention capacity in terms of 
milligrams of iodine per gram of charcoal will 
be demonstrated. This will be done by removing · 
small test cartridges of the same charcoal filter 
material. These cartridges complement the 
charcoal filter system and will be available for 
withdrawal and testing. These tests will normally 
be performed every five years unless filter 
efficiency seriously deteriorates. Since shelf 
lives greater than five years have been demon
strated, the test interval is reasonable. 

Primary Containment Isolation Valves 
. 

Those large pipes comprising a portion of the 
reactor coolant system, whose failure could 
result in uncovering the reactor core, are 
supplied with automatic isolation valves (except 
those lines needed for emergency core cooling 
system operation or containment cooling). The 
closure times specified herein are adequate to 
prevent loss of more coolant from the circum
ferential rupture of any of these lines outside 
the containment than from· a steam line rupture. 
Therefore, this isolation valve closure time is 
sufficient to prevent uncovering the core. 

In order to assure that the doses that may result 
from a steam line break do not exceed the 10 
CFR 100 guidelines, it is necessary that no fuel 
rod perforation resulting from the accident occur 
prior to closure of the main steam line isolation 
valves. Analyses indicate that fuel rod cladding 
perforations would be avoided for main steam 

valve closure time~, including instrument delay, 
as long as 10. 5 seconds. However, for added 
margin the Technical Specifications require a 
valve closure time of not greater than 5 seconds. 

For reactor coolant system temperatures less 
than 212° F, the containment could not become 
pressurized due to a loss of coolant accident. 
The 212° F limit is based on preventing pressur
ization of the reactor building and rupture of the 
blowout panels. These valves are highly reliable, 
have low service requirement and most are 
normally closed. The initiating sensors and 
associated trip channels are also che.cked to 
demonstrate the ·capability for automatic 
isolation. Ref. Section 5. 2. 2 and Table 5. 2. 4 
SAR. The test interval of once per operating 
cycle for automatic initiation results in a · 
failure probability of 1.1 x 10-7 that a line will 
not isolate. More frequent testing for valve 
operability results in a more reliable system. 

The main steam line isolation valves are 
functionally tested on a more frequent interval 
to establish a high degree of reliability. 

The containment is penetrated by a large 
number of small diameter instrument lines. 
A program for periodic testing and exam
ination of the floor check valves in these 
lines is performed similar to that des
scribed in Amendment No. 22, Millstone 
Unit 1, Dkt. 50-245. 



3. 8 LIMITING CONDITION FOR OPERATION 

3. 8 RADIOACTIVE MATERIALS 

Applicability: 

Applies to the radioactive effluents from the 
plant. 

Objective: 

ro assure that radioactive material is not released 
to the environment in an uncontrolled manner and 
to assure that any material released is kept as low 
as practicable and, in any event, is within the limits 
of 10CFR20. 

Specification: 

A. Airborne Effluents 

1. Radioactive gases rele2.sed from the reactor 
building ventilation stack and plant chimney 
shall be. continuously monitored. To accom
plish this, at least one reactor building 
ventilation stack monitoring system and 
plant chimney monitoring system shall be 
operable at all times. 

· 2. Due to the existence of Dresden Unit 1 and 
two Dresden Unit 2/3 stacks in close vicin
ity, a set of equations are needed to express 
the airborne effluents limits. The symbols 
in the equations stand for the following: 

= re lease rate from Unit 1 plant chimney 
= release rate from Units 2 and 3 plant 

chimney with only Unit 2 or only 
Unit 3 operating (not both). 
release rate from Units 2 and 3 plant 
chimney with b.oth Units operating 

= release rate from Units 2 and 3 
reactor building ventilation stack. 

4. 8 SURVEILLANCE REQUIREMENT 

4.8 RADIOACTIVE MATERIALS 

Applicability: 

Applies to the periodic monitoring and recording 
of radioactive effluents. 

Objective: 

To ascertain that radioactive releases are within 
allowable values. 

Specification: 

A. Airborne Effluents 

1. The plant chimney and reactor building 
ventilation stack monitoring systems shall 

. be functionally tested and calibrated every 
three months. 
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; 3. 8 LIMITING CONDITION FOR OPERATION 

a. The site release rate for gross 
activity, except for halogens 
and particulates with hal~·lives 
longer than eight days, shall 
not exceed: 

where Q is measured in Curies/sec. 

b. In addition to any other requi e
ment _of these technical specifj
cations the licensee has 
volunteered: 

(1) During reactor power 
operation of Units 2 and/o 
3, operating procedur~s wi 1 
be iriiplenente<l to reduce 
release rates to those con 
sistent with 3.8.E of thes 
specifications prior to the 
release rate for gross 

4. 8 SURVEILLANCE REQUIREMENT 

2. a. Station records of gross ventilation stack 
and plant chimney release rate of gaseous 
activity shall be maintained on an hourly 
basis to assure that the specified rates 
are not exceeded and to yield information 
converning general integrity of the fuel 
cladding. Records of isotopic analyses 
shall also be maintained. Within one 
month after initial commercial service 

b. 

of the unit, an isotopic analysis ";ill be 
made of the gaseous activity release 
rate. From this sample a ratio of long 
lived to short lived activity will be 

·established. Daily samples of off-gas 
will be taken and gross ratio of long 
lived to short lived activity determined. 
When the daily samples indicate a.change 
in the ratio of greater than 20% from the 
ratio established by the previous isotopic 
analysis, a new isotopic analysis will be 
performed. 

A new isotopic analysis of off-gas wirl be 
performed at least quarterly. Gaseous 
re lease of tritium shall be calculated on 
a monthly basis from measured data. 

Station records of release of iodines shall 
be maintained on the basis of all stack and 
plant chimney filter cartridges counted~ The 
filter cartridges shall be counted weekly, 
when the measured release rate of gross 
beta-gamma activity is less than 107o of the 
release limit specification 3.8.A.2.a, 
otherwise the cartridges shall be counted 
at least twice a week. Particulate isotopic 
analysis shall be made and recorded 
quarterly. 
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Dresden 2 

Dresden 2 

~.8 LIMITING CONDITION FOR OPERATION 

or 3 

ancl.3 

activity, except for halo
gens and particulates with 
half lives longer than 
eight days, exceeding 0.105 
ci/sec with Unit 2 or 3 
operating alone, or 0.135 
ci/scc for both units 
operating sinultaneously. 

(2) The release rates specified 
in 3.8.A.2.b.(l) shall not 
be exceeded for a time 
period in exce~s of that 
established by the followin 
equations: 

operating 560 (Ci - hr/sec) t = q;-
operating t = 720 (Ci - hr/sec) ry 

where 

t = cumulative hours of operat on 
permitted at release rate 
Q .. or Q , or above in the 
l~ mont~s ending with the 
month for which the 
calculation is made 

Qx =release rate above·0.105 
ci/sec for Dresden Unit 2 
or llnit 3 operating 
separately 

Qy = release rate above 0.135 
ci/sec when hath Dresden 
Units 2 and 3 are operating 
sinultaneously. 

4.8 SURVEILLANCE REQUIREMENT 
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3. 8 LDIITING CONDITION FOR OPERATION 

(3) If the limits of 
3.8.A.2.b.(l) are exceeded 
for a period of greater tha 
48 hours, the licensee shal 
then notify the Director, 
Division of Reactor Licensi g 
in writing within 48 hours 
of its plans for reducing 
the effluent release rate 
to a level which is consis
tent with Section 3.8.E of 
these specifications. 

c. The summation of release rates 
of halogens and particulates 
with half lives longer than 8 
<lays released to the environs 
as part of the airborne 
effluents shall not exceed: 

+ [ 5 Ql2-6 or 4 • .)"Qx210·~6 • + QRS-6<1.0 
(• x 0 0.12xl0 -

where Q is measured in 
Curies/sec. 

,(Note for equations 3.8.A.2.a 
and c): 

*Where the term in parentheses 
the operational st~tus of Units 
2 an<l 3. If either Units 2 or 3 
is shutdown, then the first tern 
CQ 2/valuajshall be use<l. If both 
units are in operation, then th 
second term CC? 2 3/valuc) shall 
he used. ' 

4.8 SURVEILLANCE REQUIREMENT 
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:L 8 LL\IITING CONDITIO~ FOR OPEHATIOI\ 

3. If the limits of 3.8.A.2.a, or 
3~8.A.2.c are excee<led, an 
or<lerly loa<l reduction of the 
unit(s) causing these limits to 
be exceeded shall he initiated 
immediately to reduce the 
releases below the limits of 
~.8.A.2.a or 3.8.A.2.c. 

B. Mechanical Vacuum PumJJ 

1. The mechanical vacuum pump shall be 
capable of being isolated and secured on 
a signal of high radioactivity, whenever the 
main steam isolation Yalvcs arc open. 

2. If the limits of 3. 8. B arc not met following 
a routine surveillance check, orderly shut
down shall be initiated. 

C. Liquid Effluents 

1. Radioactive liquid released from the facility 
' shall be continuously monitored. To 

accomplish this either the radiation monitor 
or the discharge line on the discharge canal 
sampler shall be operable. 

e • 
-L 8 SUHVEILLAN'CE HEQliIREl\IENT 

B. Mechanical Vacuum Pump 

At least once during each operating cycle verify 
automatic securing and isolation of the mechanic.al 
vacuum pump. 

C. Liquid Effluents 

1. The radiation monitor shall be calibrated 
qtiarterly and functionally tested monthly. 
The operability of the sampler shall be 
verified on a daily basis. 

135 
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:~. t\ U\llTI:\'G CONDITION FOR OPERATION 

2. 

" ,·,. 

The concentration of gross beta activity 
(above background) in the condenser cooling 
water discharge canal shall not exceed the 
limits stated below unless the discharge is 
controlled on a radionuclide basis in 
accordance with Appendix B,Tablc II, 
Column 2 of 10CFR20 and note 1 thereto: 

Maximum Concentration -

µCi/ml 

T"·" indl'pendent samples from a 
tank shall he taken and analyzed 

anc1 tl1L' ,-a1,-e Ii ne-up checKea prior to 
clischaq.;e or liquid effluents from that tank. 

-1. If the limits of :1. 8. C cannot be met. radio
acti vc liquid effluents shall not be re leased. 

n. l{aclioactive Waste Storage 

The maximum amount of radioactivity in liquid 
storage in the \\'aste Sample Tanks, the Floor 
Drain ~ample Tanks and the \\'aste Surge Tank 
shal I not exceed :L 0 curies and the maximum 
amount of radioactivitv in any tank shall not 
exceed 0.7 curies. Ir :,i-:-~i:.i< condi ti.Cl'll cannot b 
met. the stored liquid shall ~e recycled within i 
2-1 hours to the \\'aste Collector Tanks or the I 
\\'astc Neutralizer Tanks until the condition is 
met. 

4. 8 SURVEILLANCE REQUIREMENT 

2. Station records shall be maintained of the 
radioaGtive concentration and volume of 
each batch of liquid effluent released and 
of the condenser cooling water flow at 
time of discharge. 

Isotopic analyses including determination 
of tritium of representative batches of 
liquid effluent shall be performed and 
recorded at least once per quarter. Each 
batch of effluent released shall be counted 
for gross alpha and beta activity and the 
results recorded. At least once per· month 
a gamma scan of representative batches of 
effluent shall be performed and recorded to 
determine the gamma energy peaks of these 
batches. If energy peaks other than those 
determined by the previous isotopic analyses 
arc found. a new set of isotopic anal\'ses 
shall be performed and recorded. · 

3. The performance and results of independent 
• samples and valve checks shall be logged. 

D. Radioactive Waste Storage 

A sample from each of the Waste Sample Tanks 
Floor Drain Sample Tanks, and Waste Surge 
Tank shall be taken, analyzed ancl recorclecl 
every 72 hours. If no additions to a tank.have 
occurred since the last sample, the tank need 
not be sampled until the next addition. 
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:3. 8 LL\IITI~G CO:\' DITIO:\ FOR OPERATIO:\ 

E. General 

It is expected that releases of radioacti\·e mate
rial in effluents will be kept at small fractions 
of the limits specified in Section 20. 106 of 
lOCFR Part 20. At the same time the licensee 
is permitted the flexibility of operation, com
patible with considerations of health and safet.\", 
to assure that the public is provided a depend
able source of po\\'er even under unusual 
operating conditions which may temporarily 
result in releases higher than such small frac
tions. but still \\'ithin the limits specified in 
Section 20. 106 of lOCFR Part 20. It is expected 
that in using this operational flexibility under 
unusual operating conditions the licensee will 
exert his best efforts to keep levels or radio
acti\·e material in effluents as low as practicable. 

' ' 
I 
' I 

4. 8 SCRVEILLA.'.\CE REQUIRE:\JE'.'\T 

E. Gl'neral 

Operating procedures shall be developed and 
used, and equipment which has been installed 
to maintain control o\·er radioactive materials 
in gaseous and liquid effluents produced dur
ing normal reactor operations, including 
expected operational occurrences, shall be 
maintained and used, to keep levels or radio
acti\'e material in effluents released to 
unrestricted areas as lo\\· as practicable. 
The environmental monitorinp; program gi,·en 
in Table 4. 8.1 shall be conducted. Whenever 
the airborne effluents exceed l/:l of the limits 
in Specification 3. 8. A. 2, measurements 2, 
3, ;J, and 6 of Table 4. 8. 1 shall be performed 
at each farm adjacent to the site and at any 
cultivated or grazing land on-site. 

A report shall be submitted to the Commission 
at the end of each six-months' period of opera
tion specifying total quantities of radioactive 
material released to unrestricted areas in 
liquid and gaseous effluents during the previous 
six months and such other information on 
re leases as may be required to estimate 
exposures to the public resulting from efflu
ent releases. If quantities of radioactive 
material released during the reporting period 
are unusual for normal reactor operations, 
including expected operational occurrences, 
the report shall cover this specifically. On 
the basis of such reports and any additional 
information the Commission may obtain from 
the licensee or others, the Commission may 
from time to time require the licensee to take 
such action as the Commission deems 
appropriate. 
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TABLE 4.8.1 

SAMPLE COLLECTION AND ANALYSIS 

DRESDEN NUCLEAR POWER STATION - ENVIRONMENTAL MONITORING PROGRAM 

Planned Planned 
Type of Collection Collection 

Sample Media Analysis Collection Sites Frequency Dates 

1. Airborne Beta *Elwood J-15 Weekly ---
Particulate (AP) Gamma Scans *Joliet J-48 

(Special) *Wilmington 464 
*Airborne I-131 I-131 Lorenzo J-54 
Screen (in add. *Morris 016 
~o airborne *Lisbon 024 

' particulate *Coal City J-68 
Bennett Farm BE 

*Channahon CH 
*Plainfield PL 
McCabe 0672 
Minooka J-27 
Clay Products J-21 
On-Site Stations 

#1, #2, #3 

Alpha Same Locations as Monthly ---
above 

2. Gamma Gamma Same Locations as Weekly ---
Background Air Particulate 
(Ion Chambers) Stations 

. 
3. a. Beta-Gamma Beta-Gamma Same Locations as Monthly 

Background Air Particulate 
(Film Badges) Stations 

b. Gamma Gamma Same Locations as Semi-Annual June-Dec. 
Background Air Particulate and Annual 
(TLD) Stations 
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• . TABLE 4. 8 .1 (cont) 

. Planned Planned 
Type of Collection Collection 

Sample l\Ieclia Analysis Collection Sites Frequency Dates 

4. Fallout - Beta B.randon Lock and Darn, 1\Ionthly ---
Airborne Solids Gamma Scans Dr~sden On-Site 
and Liquids (WF) (Special) Station #2, 

:\!ilk Stations Weekly ---
Alpha Dresden On-Site l\Ionthly ---

Station #2, 
Brandon Lock and Darn 

J. Fallout - Beta-Alpha Brandon Lock and Dam Annually June 
Soil (SO) Gamma Scans Dresden On-Site 

(Routine) Station #2 
89sr• 90sr, 

137 Cs 

G. a. Fallout - Beta Same Locations as Annually October 
Feed Crops and Gamma Scans Air Particulate during harvest 
Other Vegetation (Routine) Stations time, where 
(VF) 89sr' 90sr (89sr. 90sr at appropriate 

On-Site Stations #1 
#2, and #3 only) 

b. Fallout - Beta TruckFarms 3 times/year June-July-
Foodstuffs including harvest September 

for each crop 
7. Surface Beta Dresden Inlet and Weekly ---

Water (SW) Gamma Scans Discharge Canals Composite 
(Special) Illinois River 
89sr & 90sr EJ& E Bridge below Semi-Annual June-Dec. 
Tritium Dresden Dam Quarterly ---
Tritium · Corp. of Eng. Pump Sta. Quarterly ---
Beta Illinois River .at Semi-1\1 onthly S11pplied 
Gamma Scans l\Iorris (State of Composite by State 
(Special) ·. Ill. Sample) 
89sr &: 90 Sr Semi-Annual June-Dec. 

Composite 
Tritium Quarterly ---

Composite 
13 



e. • TABLE 4.8.1 (cont) 

Planned Planned 
Type of Collection Collection 

Sa mp le l\:I cdia Analysis Collection Sites Frequency Dates 

8. Bottom Sediments Beta Dresden Inlet Canal Semi-Annual April:.oct. 
(SI) Gamma Scans Dresden Discharge 

(Routine) Canal 
89sr, 90 Sr Illinois River 

EJ&E Bridge 

9. Slime (SL) Beta Dresden Inlet Canal Quarterly Feb.-May-
Gamma Scans Dresden Discharge Aug.-Nov. Aug.-Nov. 
(Routine) Canal 

Illinois River 
EJ&E Bridge 

10. Well Water (WW) Beta Dresden Lock and Dam Monthly ---
Gamma Scans (DL) 
.(Special) Hansel (HA) Quarterly Jan. -April-

July-Oct. 
Olson (OL) Feb. -1\fay-

Aug.-Nov. 
Bennett (BE) Jan.-Apr.il-

July-Oct. 
Joliet Yacht Club Feb. -1\.Y ay-
(JYC) Aug.-Nov. 

Alpha-Beta, Thorsen (TH) Jan. -April-
Tritium July-Oct. 
Alpha-Beta, Anderson (AN) Feb.-May-
Tritium Aug.-Nov. 
Beta Dresden Well #1 (Wl) Jan.-April-
Gamma Scans July-Oct. 
(Special) Dresden Well #2 (W2) Feb.-May-

Aug.-Nov. 
Drinking Fountain -
Unit #1 (DF) 

-
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e • 
TABLE 4. 8 .1 (cont) 

Planned· Plrumed 
Type of Collection Collection 

Sample l\I edia Analysis Collection Sites Frequency Dates 

11. a. l\Iilk (when 131r Davidson (DA and Weekly ---
available) (l\I) Dhuse (DH) (April thru 

89sr• 90sr - October) 
137cs Monthly ---
Elemental 
Calcium 

b. Grass (G) 89sr· 90sr· Davidson (DA) and Monthly ---
137 Cs Dhuse (DH) 

12. Fallout - Fluoride GE-MFRP Quarterly ---
Fluoride (FS) (12 Samples) 
(Strip Samplers) 
Fallout - Fluoride GE-1\IFRP Annually ---
Fluoride (FV) (12 Samples) 
(V cgetation) 

13. Special 1311 Grass 
Analyses 9lsr Air 

Particulate 
89-90sr Air 
Particulate 
1311 Rainfall 
89-90sr 
Rainfall 

14. Aquatic Animal 90sR• 134cs· Illinois River in Quarterly Shall be adjusted 
60co on fish Dresden Pool to coincide \dth 

Gross Beta, open season for 

Alpha, Gamma game fish and 
other controlled 
aquatic animals 
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TABLE 4. 8 .1 (cont) 

Notes: 

SAMPLE CODING SYSTEM 

Sample Types Sample Location 

AP Air Particulate CH Channahon 
SW Surface Water PL Plainfield 
WW Well Water 0672 McCabe 
WF Fallout Water J27 Minooka 
SI Silt J21 Illinois Clay Products 
SL Slime A On-Site Monitor Station #1 
l\I :.'!ilk B On-Site Monitor Station #2 
G Grass c On-Site Monitor Station #3 
VF Vegetation M Morris (On Illinois River) 
FF Foodstuffs K Kankakee River (At Inlet Canal) 
so Soil D DesPlaines River (At Discharge Canal) 

MS Morris (Illinois River - State) 
FS Fluoride - Strip Samplers DL Dresden Locks 
FV Fluoride - Vegetation Wl Dresden Well #1 

W2 Dresden Well #2 
DF In-Plant Drinking Fountain - Unit #1 

Sample Location TH Thorsen Farm 
JYC Joliet Yacht Club 

J15 Elwood AN Anderson Farm 
J48 Joliet, Brandon Road OL Olson 
464 Wilmington DA Davidson 
J54 Lorenzo DH Dhuse Farm 
016 l\forris 
024 Lisbon 
J68 Coal City 
BE Bennett Farm 
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Bases: 

A. Airborne Effluents - Detailed dose calculations 
for several locations offsitc have been made and 
arc described in Appendix A of the SAR. These 
calculations .. consider site meteorology, buoyancy 
characteristics, and isotopic content of the 
effluent of each unit. Inclcpcnclcnt close calcula
tions for :::cver:i.l locations offsitc have been 
made by the AEC staff. The method utilized 
onsitc 111ctcorolog-ical data clevclopcd hy the 
applicant and utilizerl diffusion assumptions as 
developed by the applicant \\'ith the exception that: 
(1) the Stumke correction factor for plume rise was 
not allO\\ecl, (2) the height of the buff north of the 
site (:lO meters) was subtracted from the stack 
height for ca:kul::i.tional purposes, (:l) Pasquill 
cliffl.ision parameters r:ither than Hanford p:iram
cter$ \\'Cre used~ (4) the staff used a reflection 
factor of 2 for the calcul::ttion of Specification 
3. 1-l .A. 2. 

The method utilized by the staff is described in 
Section 7-5.2.5 of '':\Ieteorology and Atomic 
F.ncrgy-19G8~ "equation 7. 6:3 being used. The 
results of these calculations ,,·ere more con
servati~; th:in those generated by the applicant 
and ''ere thus chosen to be used as the basis of 
establishment of the lin~its. Based on these 
c:llculations, a release rate limit of gross 
acd\"ity~. except for halogens and particulates 
\\'ith half-Ji,·es greater than eight clays~ in the 
amount of (a) 0.5G curies/sec. from the Cnit 1 
plant chimney or (b) 0. 9 curies/sec. from the 
Cnits 2/3 plant chimney or (c) 0. 09 curies/sec. 
from the ,·entilation stack will not result in off
site annual doses in excess of the limits specified 
in 10 C FR 20. Because a lo\\'e.r houy:incy factor 
is obtained ,,·hen either Cnit 2 or :l is shut clo\\"n, 

the equation must be changed so that the operating unit 
discharge is O. 7 curies per sec. These limits are 
based on a nohlc gas mixture whose energy with :3-0 
minute holdup is 0. 7 i\1ev. If on analysis this average 
energ_v increases, the average annual release limit must 
be decreased accordingly. 

Consi<lering the ahove, 3.8.A.2 gives equations to 
be used in sunming the airborne effluents from the 
Unit 1 plant chimney. the Unit 2/3 plant chimney, 
and the Unit 2/3 ventilation stack that will assure 
that total off-site doses are not in excess of the 
limits specified in 10 CFR 20. 

·The intent of Section 3.8.A.2.b is not to relieve 
the licensee of its obligation to exert its 
best efforts to keen levels of raciioactive 
Datcrial in effluen~s as low as practicable. 
At the action level specified in Section 
~.8.A~2.b, the Commission is to be informed 
of the licensee's plans for continued operation 
of the facilities. -

The equations given in Specification 3.8.A.2.b.2 
give the cumulative hours which represent the 
limits of permissible operation which reduce 
the permissible activity released compared to 
continuing operation at the conditions stated 
in Section 20.106 of 10 CFR Part 20. The time 
periods under discussion permit ~hort-terrn 
releases higher than small fractions of the 
limits specified in. Section 20.106 of 
10 CFR Part 20. 
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ln addition, Conronwealth Edison 
has cnharked on a progran of selecting, 
desi~ning, and installing additional 
equipr;icnt to reduce off-gas enissions 
on llresdcn Units 2 anc.l 3. This 
equip;::ent is eApecte<l to reduce 
substantially the releases of 
radioactive naterial in the effluent. 
Cor.mom.rcalth Ec.lison will subr.1it a 
description of its propose~ design 
for this equirnent, and a schedule 
for its installation, prior to 
Jun c 1 , 19 7 1 , u n 1 e .s s an ext ens i on 
of this tir.ie is granted. Upon 
connletion of the installation of 
this cquipnent, these Technical 
Specifications will he revised to 
include the effect of operation of 
the er.iission-re<lucing equipr.ient. 

Detailed calculations of around level 
air concentrations of hal;gens and 
particulates with half-lives greater 
than ~ days at several offsite 
locations have been made as described 
in Anncn<lix A of the SA~. These 
c~lc~iations consider site meteorology 
and buoyancy characteristics of the 
effluent from each unit. Based on these 
calculations, the release rate limit 
for these isotopes in the equation in 
section 3.3.A.2.b is obtaineLl. Use of 
this equation assures that releases will 

not result in off-site doses in excess of 
those specified_in 10 CFR 20. 

The assumptions used by the AEC staff for 
these calculations were: (1) Onsite 
meteorological data were used for the 
most critical 22.5 degree sector. (2) 
No building wake credit was used. (3) 
To consider possible reconcentration 
effects a reduction factor of 700 
was applied to allow for the milk 
production and consumption mode of 
uptake. 

Before initial operation of the 
nearby !·liclwes t fue 1 Reprocessing 
Plant the above linits will be 
adj~sted to reflect the dose 
contribution of this facility. 
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B. :\lcchanical Vacuum Pump - The purpose of 
isolating the mechanical vacuum pump line is 
to limit release of activity from the main 
condenser. During an accident, fission products 
\\'Ould be transported from the reactor through 
the main steam lines to the main condenser. The 
fission product radioactivity would be sensed by 
the main steamline radioactivity monitors which 
initiate isolation. 

C. Liquid Effluents - Liquid effluent release rate 
will be controlled in terms of the concentration 
in the discharge canal. In the case of unidenti
fied mixtures. such concentration limit is based 
on assumpti011 that the entire content is made up 
of the most restrictive isotope in accordance 
,,·ith l.OCFR20. Such a limit assures that even 
if a person obtained all of his dail_,. water intake 
from such a source, th~ resultant close \\'ould 
not exceed that specified in 10CFR20. Since no 
such use of the discharge canal is made and 
considerable natural dilution occurs prior to any 
location where such doses usage could occur, 
this assures that off-site doses from this source 
,\·ill be far less than the limits specified in 
IOCFH20. 

In addition to i.he two independent samples of each 
batch prior to discharge, a radiation monitor on 
the discharge line and a sampler in the discharge 
canal give further assurance that discharges are 
kept at or below the maxii.1un limits at all 
times. 

D. Radioactive \\'aste Storage-As discussed in the 
SAR, the radioactive waste tanks that are at or 
above grade are located such that their postulated 
catastrophic failure could cause release of their 
contain radioactivity to the Illinois River. To 
assure that such a postulated release would not 
raise radioactivity levels in the river to values 

greater than ten times 10CFR20, a limit on the 
amount of radioactivity the tanks can contain is 
established. 

The performance of the radiation monitoring system 
relative to detecting fuel leakage shall be evaluated 
during the first five years of operation. The con
clusions of this evaluation will be reported to the 
Atomic Energy Commission. 

E. General - The environmental monitoring program 
has been established on the basis of experience 
gained in conducting the environmental 
monitoring program for Dresden 1. 

It is recognized that a precise determination 
of environmental-dose from a certain emission 
from a facility is only possible by direct 
measurement. Such information \\'ill be provided 
by the environmental monitoring program con
ducted at and around the site. If the stack 
emission ever reaches a level such that it is 
measureable in the environment, such 
measurements ,,·ill provide a basis for adjusting 
the proposed stack limit long before the effect 
in the em·ironment is of any concern for 
permissible dose. 

In addition to the background information from 
the Dresden 1 program, the environmental survey 
uses post-operational measurements for normal 
operational background data. Samples are 
collected at points adjacent to the plant, 
where concentrations would be expected to be 
the highest if a release should occur and arc 



compared to samples which have been collected 
simultaneously at points where the concentration 
of station effluents is expected to be negligible. 
The reference samples provide a running background 
which \\·ill make it possible to distinguish significant 
radioactivity introduced into the environment by the 
operation of the station from that introduced by 
nuclear detonations and other sources. 

The planned sampling frequencies will assure that 
changes in the etl\'ironmental radioactivity can be 

detected. The materials which first show changes 
in .radioactivity are sampled most frequently. \Those· 
which are less affected by transient changes but show 
long term accumulations are sampled less frequently. 
However, the specific sampling dates are not crucial, 
and adverse weather conditions or equipment failure 
may on occasion prevent collection of specific samples. 

The program is responsive to the radiological matters 
identified by the Fish and Wildlife Service in their 
correspondence with the AEC. 
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3. 9 LL\IITING CONDITION FOR OPERATION 

:J. 9 AUXILIARY ELECTRICAL SYSTEl\IS 

Applicabi Li ty: 

Applies to the auxiliary electrical power system. 

Objective: 

To assure an adequate supply of electrical power 
during plant operation. 

Specification: 

A. 11w reactor shall not be made critical unless 
all the following requirements are satisfied: 

1. One 138 KV line, associated switchgear, 
and the reserve auxiliary power trans-

. former capable of carrying power to· 
Unit 2. 

2. The Dresden 2 diesel generator and the 
Unit 2/3 diesel generator shall be 
operable. 

3. An additional source of power consi.sting 
of one of the following: 

(a) One other 138 KV line, fully opera
tional and capable of carrying 
auxiliary power to Unit 2 • 

4. 9 SURVEILLANCE REQUIREMENT 

4. 9 AUXILIARY ELECTRICAL SYSTEMS 

Applicability: 

Applies to the periodic testing requirements of 
the auxiliary electrical system. 

Objective: 

Verify the operability of the auxiliary electrical 
system. 

Specific a ti on: 

A. Diesel Generator 

1. Each diesel generator shall be manually 
started and loaded once each month to 
demonstrate operational readiness. 
The test shall continue until both the 
diesel engine and the generator are at 
equilibrium conditions of temperature 
while full load output is maintained. 

2. During the monthly generator test the 
diesel starting air compressor shall 
be checked for operation and its ability 
to recharge air receivers. 

3. During the monthly generator test the 
diesel fuel oil transfer pumps shall be 
operated. 



3. 9 LIMITING CONDITION FOR OPERATION 

(b) One345 KV Line from .Unit3 capable 
of carrying auxiliary power to an 
essential electrical bus of Unit 2 
through the 4160 volt bus tie. 

4. (a) 4160 volt buses23-l and 24-1 are 
energized. 

(b) 480 volt buses 28 and 29 are 
energized. 

5. The unit 24/48 volt batteries, the two 
station 125 volt batteries and the two 
station 250 volt batteries and a battery 
charger for each required battery are 
operable. 

B. Except when the re.actor is in the Cold 
Shutdown or Refueling modes with the 
head off, the availability of electric 
power shall be as specified in 3. 9. A, 
except as specified in 3. 9. B. 1, 3. 9. B. 2, 
and 3. 9. B. 3. 

1. From and after the date that incoming power 
is availabe from only one line, reactor 
operation is permissible only during the 
succeeding seven days unless an additional 
Line is sooner placed in service providing 
both the Unit 2 and Unit 2/3 emergency diesel 
generators are operable. From and after 
the date that incoming·power is not available 
from any line, reactor operation is 
permissible providing both the Unit 2 and 
Unit 2/3 emergency diesel generators are 
operating and all core and containment 
cooling systems are operable and the AEC is 
notified within 24 hours of the situation, 
the precautions to be taken during this 
situation, and the plans for prompt 
restoration of incoming power. 

4. 9 SURVEILLANCE REQUffiEMENT 

4. During each refueling outage, the con
ditions under which the diesel generator 
is required will be simulated and a test 
conducted to demonstrate that it will 
start and accept the emer~ency load. 
If this specification has been 
complied with for the shared diesel 
generator (2/3 diesel) for Dresden 
Unit 3, it shall not be required for 
Dresden Unit 2. 

B. Station Batteries 

1. Every week the specific gravity and 
voltage of the pilot cell and tempera
ture of adjacent cells and overall 
battery voltage shall be measured. 
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3. 9 LIMITING CONDITION FOR OPERATION 

2. From and after the date that one of the 
diesel generators and/or its associated 
bus is made or found to be inoperable 
for any reason, reactor operation is 
permissible according to Specifica:'tion 
3. 5/4. 5F and 3. 9D only during the 
succeeding seven days unless such diesel 
generator and/or bus is sooner made 
operable, provided that during such seven 
days the operable diesel generator shall be 
demonstrated to be operable at least 
once each day and two off-site lines 
are available. 

3. From and after the date that one of the 
two 125/250 battery systems is made or 
found to be inoperable for any reason, 
reactor operation is permissible only 
during the succeeding seven days unless 
such battery system is sooner made 
operable. 

C. Diesel Fuel 

There shall be a minimum of 10, 000 gallons 
of diesel fuel supply on site for each diesel. 

D. Diesel Generator Operability 

Whenever the reactor is in the Cold 
Shutdown or Refueling modes, a mini
mum of one diesel generator (either the 
Dresden 2 diesel generator or the unit 2/3 
diesel generator) shall be operable when
ever any work is being done which has 
the potential for draining the vessel, 
secondary containment is required, or a 
core or containment cooling system is 
required. 

4. 9 SURVEILLANCE REQUIREMENT 

2. Every three months the measurements 
shall be made of voltage of each cell 
to nearest 0. 01 volt, specific gravity 
of each cell, and temperature of· 
every fifth cell. 

3. Every refueling outage, the station 
batteries shall be subjected to a 
rated load discharge test. Determine 
specific gravity and voltage of each 
cell after the dischar~e.lf this specification has 
been complied with for a particular battery 
for Dresaen Unit 3, it shall not be 
required for Dresden Unit 2. 

C. Diesel Fuel 

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. 

D. This surveillance requirement is the same 
as that given in 4. 9.A. 
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. 3.9 

A. The general objective of this Specification is to 
assure an adequate source of electrical power 
to operate the auxiliaries during plant operation, 
to operate facilities to cool and lubricate the 
plant during shutdown, and to operate the engi
neered safeguards following an accident. There 
are three' sources of electrical energy available; 
namely, the 138 KV transmission system, the 
diesel generators, and the 345 KV transmission 
system through the 4160 volt bus tie. 

The d-c supply is required for control and 
motive power for switchgear and engineered 
safety features. The electrical power required 
provides for the maximum availability of power; 
i.e., one active off-site source and two back-up 
sources of off-site power and the maximum 
amount of on-site sources. 

B. Auxiliary power for Unit 2 is supplied from two 
sources, either the unit 2 auxiliary transformer 
or the unit 2 reserve auxiliary transformer. 
Both of these transformers are sized to carry 
100% of the auxiliary load. If the reserve aux
iliary transformer is lost, the unit can continue 
to run for 7 days since the unit auxiliary trans
former is available and both diesel generators 
are operational. A reduced period is provided 
since if an accident occurs during this period, 
the unit would trip and power to the unit auxili
ary transformer would be lost and the diesels 
would be the only source of power. 

In the normal mode of operation the 138 KV 
system is operating and two diesel generators 
are operational. One diesel generator may be 
allowed out of service based on the availability 
of power to the 138 KV switchyard, a source of 
power available from the 345 KV system through 
a 4160 volt bus tie and the fact that one diesel 
carries sufficient engineered safeguards equip
ment to cover all breaks. Off-site power is 
quite reliable. In the last 25 years there has 
only been orre instance in which all off-site 
RQwer was lost at a Commonwealth Edison 
generating station. 

A battery charger is supplied with each of the 
125 and 250 volt batteries and in addition a 
shared battery charger is supplied which can 
be used for Units 2 or 3. Thus, on loss of the 
normal battery charger, the shared charger 
can be used. Since an alternate charging source 
is available one battery charger can be allowed 
out of service for thirty days without loss of this 
source of power. The 125 volt battery system 
shall have a minimum of 105 volts at the battery 
terminals to be considered operable. 

C. The diesel fuel supply of 10, 000 gallons will 
supply each diesel generator with a minimum 
of two days of full load operation or about four 
days at 1/2 load. Additional diesel fuel can be 
obtained and delivered to the site within an 
8-hour period; thus a 2-day supply provides 
for adequate margin . 



nases: 

4.9 

A. The monthl.'· test of the diesel generator is con
ducted to check for equipment failures and deteri
oration. Testing is conducted up to equilibrium 
operating conditions to demonstrate proper opera
tion at these conditions. The diesel will be man-" 
uall_\· started; s.\·nchronized to the bus and load 
picked up. The .diesel shall be loaded to at least 
half load to prevent fouling of the engine. It is 
l'Xpt.'cted that the diese I generator will be run for 
one to two hours. Diesel generator experience at 
other Commonwealth Edison generating stations 
indicates that the testing frequency is adequate and 
provides a high reliabilit_,. of operation should the 
s.\·stem be required. In addition, during the test 
when the generator is S_\'nchronized to the bus it is 
also S_\'nchronized to the off-site power source and 
thus not complete!_\' independent of this source. To 
maintain the maximum amount of independence, a 
thirt_\' day testing interval is also desirable. 

Each diesel generator has two air compressors and 
four air receiver tanks for starting. It is expected · 
that the air compressors will run only infrequently. 
During the monthly check of the diesel the receivers 
will be drawn down below the point at which the 
compressor automatically starts to check operation· 
and the ability of the compressors to recharge the 
receivers. Pressure indicators are provided on 
each of the receivers. 

Following the monthly test of the diesels the fuel oil 
day tank will be approximately 1/2 full based 011 a 
two hour test at full load and 205 gallons pei; hour at 
full load. At the end of the monthlv load test of the 
diesel generators the fuel oil tran;fer pumps will be 
operated to refill the day tank and to check the oper
ation of these pumps from the emergency source. 

The test of the emergency diesel generator during 
the refueling outage will be more comprehensive in 
that it will functionally test the system; i.e., it will 
check diesel starthg and closure of diesel breaker 
and sequencing of loads on the diesel. The diesel 
will be started by simulation of a loss of coola11t 
accident. In addition, an undervoltage conditio·1 
will be imposed to simulate a loss of off-site 
power. The ti mi11g seque11ce will be checked to 
assure proper loading in the time required. The 
onl.\· load on the diesel is that due to friction and 
windage and a small amount b_\'pass flow on each 
pump. Periodic tests between refuelit).g outages 
verify the abilit.v of the diesel to run at full load and 
the core and containment cooling pumps to deliver 
full flow. Periodic testi11g of the various compon
ents plus a functional test at a refueling interval 
are sufficient to maintain adequate reliabilit_\·. 

B. Although station batteries will deteriorate with 
time, utility experience indicates there is almost 
no possibility of precipitous failure. The type of 
surveillance described in this specification is that 
w,hich has been demonstrated over the years to pro.:. 
vide an indication of a cell becoming irregular or 
unserviceable long before it becomes a failure. 

In addition the checks described also provide ade
quate indication that the batteries have the specified 
ampere hour capability. 

C. The diesel fuel oil quality must be checked to ensure 
proper operation of the diesel generators. Water 
content should be minimized because water in the 
fuel would contribute to excessive corrosion of the 
system causing decreased reliability. The growth 
of micro-organisms results in slime formations 
which are one of the chief causes of jellying in 
hydro-carbon fuels. Minimizing of such slimes is 
also essential to assuring high reliability. 

150 
?13, I~~ 



3.10 LIMITING CO!\'DITION FOR OPERATION 

3.10 REFUELING 

Applicability: 

Applies to fuel handling and core reactivity 
limitations. 

Objective: 

To assure core reactivity is within capability of 
the control rods and to prevent criticality during 
refueling. 

Specification: 

A. Refueling Interlocks 

The reactor mode switch shall be locked in 
the "Refuel" position during core alterations 
and the refueling interlocks shall be operable 
except as specified in Specifications 3 .10. D 
and 3 .10. E. 

B. Core Monitoring 

During core alterations two SRM 's shall be 
operable, one in the core quadrant where 
fuel or control rods are being moved and one 
in an adjacent quadrant. For an SRl\I to be 
considered operable, the following conditions 
shall be satisfied: 

4.10 SURVEILLANCE REQUIREMENT 

4 .10 REFUELING 

Applicability: 

Applies to the periodic testing of those interlocks 
and instruments used during refueling. 

Objective: 

To verify the operability of instrumentation and 
interlocks used in refueling. 

Specification: 

A. Refueling Interlocks 

Prior to any fuel handling, with the head off 
the reactor vessel, the refueling interlocks 
shall be functionally tested. They shall also 
be tested at weekly intervals thereafter until 
no longer required and following any repair 
work associated with the interlocks. 

B. Core Monitoring 

Prior to making any alternations to the core 
the SRM 1 s shall be functionally tested and 
checked for neutron response. Thereafter, 
the SRM 's will be checked daily for response. 
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3.10 LIMITING CONDITION FOR OPERATION 

1. The SRM shall be inserted to the normal 
operating level. (Use of special moveable, 
dunking type detectors during initial fuel 
loading and major core alterations in place 
of normal detectors are permissible as 
long as the detector is connected into the 
normal SRM circuit.) 

2. The SRM shall have a minimum of 3 cps 
with all rods fully inserted in the core. 

C. Fuel Storage Pool Water Level 

Whenever irradiated fuel is stored in the fuel 
storage pool, the pool water level shall be 
maintained at a level of 33 feet. 

D. Control Rod and Control Rod Drive 
Maintenance 

A maximum of two control rods may be with
drawn from the core for the purpose of per
forming control rod and/or control rod drive 
maintenance provided the following conditions 
are satisfied: 

-

1. The reactor mode switch shall be locked 
in the "re-fuel" position. The re-fueling 
interlock which prevents more than one 
control rod from being withdrawn may be. 
bypassed for one of the control rods on 
which maintenance is being performed. 
All other re-fueling interlocks shall be 
operable. 

4. 10 SURVEILLANCE REQUIREMENT 

C. Fuel Storage Pool Water Level 

Whenever irradiated fuel is stored in the 
fuel storage pool, the pool level shall be 
recorded daily. 

D. Control Rod Drive and Control Rod Drive 
Maintenance 

1. This surveillance requirement is the same 
as given in 4.10.A. 
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3.10 LIMITING CONDITION FOR OPERATION 

2. Specification 3.3.A.1 shall be met with 
two control rods withdrawn. · 

3. SRM's shall be operable (a) in each core 
quadrant containing a control rod on which 
maintenance is being performed, and (b) 
in a quadrant adjacent to one of the quad-. 
rants specified in 3 .10. D. 3. a above. 
Requirements for an SRM to be considered 
operable are given in 3 . 10. B. 

E . Extended Core Maintenance 

More than two control rods may be withdrawn 
from the reactor core provided the following 
conditions are satisfied: 

1. The reactor mode. switch shall be locked in 
the "re-fuel" position. The re-fueling 
interlock which prevents more than one 
control rod from being withdrawn may be 
bypassed on a withdrawn control rod after 
the fuel assemblies in the cell containing 

. (controlled by) that control rod have been 
removed from the reactor .core. All other 
re-fueling interlocks shall be operable. 

4.10 SURVEILLANCE REQUIREMENT 

E. 

2. Sufficient control rods shall be withdrawn 
prior to performing this maintenance to 
demonstrate with a margin of 0. 25 percent 
Ci.k that the core can be made subcritical 
at any time during the maintenance with 
the strongest operable control rod fully 

. withdrawn and all other operable rods fully 
inserted. For the purposes of this specifi
cation,· the· two control rods withdrawn 
from the core for maintenance are consid
ered inoperable. 

3. This surveillance requirement is the same 
as that given in 4 .10. B. 

Extended Core Maintenance 

1. This surveillance requirement is the same 
as that given in 4.10.A. 



3.10 LL\IITING CONDITION FOR OPERATION 

2. SRl\I's shall be operable in the core 
quadrant where fuel or control rods are 
being moved, and in an adjacent quadrant. 
The requirements for an SR!\I to be consid
ered operable are given in 3. 10. B. 

4. 10 SURVEILLANCE REQUIREMENT 

2. This surveillance requirement is the same 
as that given in 4.10.B. 
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Bases: 

A. Refueling Interlocks 

During refueling operations, the reactivity 
potential of the core is befog altered. It is 
necessary to require certain interlocks and 
restrict certain refueling procedures such 
that there is assurance that inadvertent 
criticality does not occur. 

To minimize the possibility of loading fuel 
into a cell containing no control rod, it is 
required that all control rods are fully in
serted when fuel is being loaded into the 
reactor core. This requirement assures 
that during refueling the refueling interlocks, 
as designec;l, will prevent inadvertent criti
cality. The core reactivity limitation of 
Specification 3. 2 limits the core alterations 
to assure that the resulting core loading can 
be controlled with the reactivity control 
system and interlocks at any time during 
shutdown or the following operating cycle. 

Addition of large amounts of reactivity to the 
core is prevented by operating procedures, 
which are in turn backed up by refueling 
interlocks on rod withdrawal and movement 
of the refueling platform. When the mode 
switch is in the "Refuel" position, interlocks 
prevent the refueling platform from being 
moved over the core if a control rod is 
withdrawn and fuel is on a hoist. Likewise, 
if the refueling platform is over the core 
with fuel on a hoist, control rod motion is 
blocked by the interlocks. With the mode 
switch in the refuel position only one control 
rod can be withdrawn. 

For a new core the dropping of a fuel assembly 
into a vacant fuel location adjacent to a with
drawn control rod does not result in an excur
sion or a critical configuration, thus adequate 
margin is provided. 

B. Core Monitoring 

The SRM 's are provided to monitor the core 
during periods of station shutdown and to 
guide the operator during refueling operations 
and station startup. Requiring two operable 
SRM's in or adjacent to any core quadrant 
where fuel or control rods are being moved 
assures adequate monitoring of that quadrant 
during such alterations. The requirement of 
3 counts per second provides assurance that 
neutron flux is being monitored. 

C. Fuel Storage Pool Water Level 

To assure that there is adequate water to 
shield and cool the irradiated fuel assemblies 
stored in the pool, a minimu'.m pool water 
leveol is established. The minimum water 
level of 33 feet is established because it 
would be a significant change from the normal 
level (37 1 9"), well above a level to assure 
adequate cooling (just above active fuel) and 
above the level at which the GSEP action is 
initiated (5' uncontrolled loss of level with 
level decreasing). 

D. During certain periods, it is desirable to 
perform maintenance on two control rods 
and/or control rod drives at the same time. 
This specification provides assurance that 
inadvertent criticality does not occur during 
such maintenance. 
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The maintenance is performed w'ith the mode 
switch in the "re-fuel" position to provide the 
re-fueling interlocks normally available 
during re-fueling operations as explained 
in Part A of these Bases. In order to with
draw a second control rod after withdrawal 
of the first rod, it is necessary to bypass the 
re-fueling interlock on the first control rod 
which prevents more than one control rod 
from being withdrawn at the same time.· The 
requirement that an adequate shutdown margin 
be demonstrated with two control rods fully 
withdrawn insu~es that inadvertent criticality 
cannot occur during this maintenance. The 
adequacy of the shutdown margin is verified 
by demonstrating that the core is shut down 
even if a third control rod, adjacent to one 
of the two control rods withdrawn for mainte
nance, is fully withdrawn. 

The requirement for SRM operability during 
the maintenance is covered in Part B of 
these Bases. 

E. The intent of this specification is to permit 
the unloading of a significant portion of the 
reactor core for such purposes as in-service 
inspection requirements, examination of the 
core support plate, etc'. This specification 

provides assurance that inadvertent criti
cality does not occur during such operation. 

This operation is performed with the mode 
switch in the "re-fuel" position to provide the 
re-fueling interlocks normally available 
during re-fueling as explained in Part A of 
these Bases. In order to withdraw more 
than one control rod, it is necessary to bypass 
the re-fueling interlock on each withdrawn 
control rod which prevents more than one 
control rod from being withdrawn at a time. 
The requirement that the fuel assemblies in 
the cell controlled by the control rod be 
removed from the reactor core before the 
interlock can be bypassed insures that with
drawal of another control rod does not result 
in inadvertent criticality. Each control rod 
essentially provides reactivity control for 
the fuel assemblies in the cell associated with 
that control rod. Thus, removal of an end.re 
cell (fuel assemblies plus control rod) results 
in a lower reactivity potential of the core. 

The requirement for SRM operability 
during these operations is covered in 
Part B of these Bases. 



5.0 DESIGN FEATURES 

5 .1 Site 

Dresden Unit 2 is located at the Dresden Nuclear 
Power Station which consists of a tract of land of 
approximately 953 acres located in the northeast 
quarter of the Morris 15-minute quadrangle (as 
designated by the United States Geological Survey), 
Goose Lake Township, Grudy County, Illinois. 
The tract is situated in portions of Sec.tions 25, 26, 
27, 34, 35,. and 36 of Township 34 North, Range 8 
East of the Third Principal Meridian. 

5. 2 Reactor 

A. The core shall consist of not more than 724 
fuel assemblies of 49 fuel rods each. 

B. The reactor core shall contain 177 cruciform
shaped control rods. The control material 
shall be boron carbide powder (B4C) compacted 
to approximately 70% of theoretical density. 

. 5.3 Reactor Vessel 

The reactor vessel shall be as described in Table 
4 .1.1 of the SAR. The applicable design codes 
shall be as described in Table 4. 1. 1 of the SAR. 

5. 4 Containment 

A. The principal design parameters and applicable 
design codes for the primary containment shall 
be as given in Table 5. 2 .1 of the SAR. 

B. 

c. 

The secondary containment shall be as de
scribed in Section 5 . 3 . 2 of the SAR and the 
applicable codes shall be as described in 
Section 12.1.1.3 of the SAR. 

Penetrations tO the primary containment and 
·piping passing through such penetrations shall 
be designed in accordance with standards set 
forth in Section 5 . 2. 2 of the SAR. 

5. 5 Fuel Storage 

A. The new fuel storage facility shall be such that 
the Keff dry is less than 0. 90 and flooded is 
less than 0. 95. 

B. The Keff of the spent fuel storage pool shall 
be less than or equal to 0. 90. 

5. 6 Seismic Design 

The reactor building and all contained engineered 
safegards are designed for the maximum credible 
earthquake ground motion with an acceleration of 
20 per cent of gravity. Dynamic· analysis was used 
to determine the earthquake acceleration, applicable 
to the various elevations in the reaCtor building. 



G. 0 ADMINISTRATIVE CONTROLS 

G. 1 Organization, Review and Audit 

A. The Station Superintendent has the overall full
time responsibility for safe operation of the 
facility. During periods when the Station Super
intendent is unavailable, he may delegate this 
responsibility to the Assistant Station 
Superintendent. 

B. The portion of the corporate management which 
relates to the operation of this plant is shown 
in Figure G. 1. 1. 

C. The normal functional organization for opera
tion of the station shall be as shown in Fig
ure G. 1. 2. The shift manning for the station 
shall be as shown in Table G. 1. 1. 

D. The qualifications with regard to educational 
and experience backgrounds of key supervisory 
and professional personnel at the time of initial 
core loading or appointment to the active posi
tion shall be as follows: 

1. Station Superintendent - The Station Super
intendent shall have ten years of responsi
ble power plant experience of which a 
minimum of three years shall be nuclear 
power plant experience. A maximum of 
fotir years of th.e remaining seven years of 
experience may be fulfilled by academic 
training on a one-for-one time basis. To 
be acceptable, this academic training shall 
be in an engineering or scientific field 
generally associated with the utility, indus
try. He shall hold a Bachelor or higher 
degree. When the Assistant Station Super
intendent meets the nuclear power plant 
experience and degree requirements, the 
requirements of the Station Superintendent 
may be reduced such that only one of his 

ten years of experience need be nuclear 
power plant experience and he need not 
hold a degree. 

2. Assistant Station Superintendent - The 
Assistant Station Superintendent shall have 
a minimum of eight years of responsible 
power plant experience of which a minimum 
of three years shall be nuclear power plant 
experience. A maximum of four years of 
the remaining five years of experience may 
be fulfilled by satisfactorily completed 
academic or related technical training on 
a one-for-one time basis. He shall hold a 
senior operator's license for Dresden 2. 
When the Station Superintendent holds a 
senior operators license, the Assistant 
Station Superintendent need not hold a 
license. 

3. Operating Engineer - The Operating 
Engineer shall have a minimum of six 
years responsible power plant experience 
of which a minimum of two years shall be 
nuclear power plant experience. A maxi
mum of two years of the remaining four 
years of experience may be fulfilled by 
satisfactorily completed academic or 
related technical training on a one-for-one 
time basis. He shall hold a senior operator 
license for Dresden 2. 

4. Technical Staff Supervisor - The Technical 
Staff Supervisor shall have a minimum of · 
eight years of responsible power plant 
experience of which a minimum of two 
years shall be nuclear power plant experi
ence. A maximum of four years of the 
remaining six years of experience may be 
fulfilled by satisfactorily completed aca
demic or related technical training on a 
one-for-one time basis. 
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TABLE 6.1.1 

SHIFT MANNING CHART 

SHIFT STAFFING FQR NORMAL OPERATION 

License No. of Operating Units 

Staff Positions Type No. of Units 0 1 2 3 

Shift Engineer (SE) 
and/or so<l> 3 1 1 2 2 

Shift Foreman (SF) 

Nuclear Station Operator(2) 
0 .. 1 2 3 4 (NSO) .;) 

Equipment Operator 
and/or -- -- 2 3 4 5 

Equipment Attendant 

Rad. Protection Men. -- -- 1 1 1 1 

MINIMUM CONTROL ROOM STAFFING 

No. of Operating Units 

Staff Positions 0 1 2 3 

SE, SF OR NS0(3) 1 1 1 0 

NSO(Z) 0 1 2 3 

Notes: 
1. A Licensed Senior Operator will be on site at all times. 
2. If an individual is not licensed on all three units, he will only operate the unit(s) for which he is licensed. 
3. NSO licensed on all three units. 



5. Technical Engineers (Thermal, Instrument 
and Radiation-Chemical) - The Instrument 
Engineer, Thermal Engineer, and Radiation
Chemical Supervisor shall have a minimum 
of five years of experience in the area for 
which they will be responsible. In addition, 
these people shall have at least a high 
school diploma and a minimum of two 
of the five years of experience should be 
related to technical or academic training 
and related technical training beyond the 
high school level. A maximum of four 
years of the five years of experience may 
be fulfilled by related technical or aca
demic training. 

6. Nuclear Engineer - The Nuclear Engineer 
shall have a minimum of a Bachelor's 
Degree in Engineering or the Physical 
Sciences and two years of experience in 
such areas as reactor physics, core 
measurements, core heat transfer and core 
physics testing programs. 

7. Maintenance Engineer ....: At the time of 
initial core loading or appointment to the 
active position, the Maintenance Engineer 
shall have a minimum of six years of 
responsible power plant experience, a 
minimum of one year which shall be nuclear 
power plant experience. A maximum of two 
years of this power plant experience may 
be satisfactorily completed by related 
technical or academic training on a one-for
one time basis. In addition, he shall have 
the ability to direct the performance of 
maintenance in conformance with applicable 
codes. 

8. Shift Engineer/Shift Foreman - At the time 
of initial core loading or appointment to the 
active position, the Shift Engineer/Shift 
Foreman shall have a minimum of a high 
school diploma and four years of power 
plant experience, of which a minimum of 
one year shall be nuclear power plant 
experience. They shall hold senior opera
tor's licenses. 

Note: Listed below are the definitions of terms used 
in this paragraph and further elaboration as to 
requirements which are applicable to all 
people: · 

1. Experience - Experience is actually 
working in applicable areas of the design, 
engineering, construction, maintenance, 
operation, or supervision of nuclear and 
fossil power .Plants. Observation of others 
shall not be considered experience. To 
classify as nuclear experience the work 
must be related to nuclear reactors. 

Further, nuclear experience acquired at 
military non-stationary or propulsion 
including prototype plants may qualify as 
equivalent experience on a one-for-one 
unlimited time basis. Nuclear experience 
acquired in non-power plants such as test 
or production reactors may qualify as 
equivalent to nuclear power plant experi
ence on a one-for-one basis, but only one 
year of such experience shall be acceptable 
towarq the total nuclear experience 
qualification. 

Intensive nuclear training may be considered 
as a substitute for up to two-thirds of the 
required nuclear experience on the basis of 
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one month's training being equivalent to 
three month's experience. 

Related technical training, or on-the-job 
training may qualify as equivalent to nuclear 
power plant experience requirements for up 
to a maximum of one year's credit toward 
the nuclear power plant experience require
ments. Such training may be used simul
taneously as satisfying on a one-for-one 
basis both experience and training require
ments as required and as limited by this 
standard. 

2. Academic Training - Academic training is 
successfully completed college level 'course 
\\·ork which cou \cl lead to a recognized 
degree. 

3. Related Technical Training - Related 
technical training is classroom training in 
technical subjects associated with the posi
tion in question,. acquired in training 
schools or programs conducted by the mili
tary, industry, utilities, uni\·ersities, 
vocational schools or others. 

4. On-the-Job Training - On-the-job training 
is participation in nuclear power plant 
operation, maintenance, or technical serv
ices under. the direction of appropriately 
experienced personnel. 

5-, Intensive Nuclear Training 

Training which meets all the following 
requirements: 

a. The training shall be conducted by a 
formal organization such as the 
licensee's training department, reactor 

system ve!ldors, universities or the 
military; 

b. The trainee shall be given a course of 
study of scheduled and planned length 
that includes text material, lectures 
and frequent examinations; and 

c. The training .shall include practical 
experience on a reasonably compara
ble reactor, or a training simulator 
which duplicates plant response with 
a fidelity such that the trainee cannot 
distinguish that response from the 
actual plant. 

E. Organizational units for the review and audit 
of facility operations shall be constituted and 
have the responsibilities and authorities out
lined below: 

1. Nuclear Review Board (NRB) 

a~ Membership - The NRB shall consist 
of a minimum of eight persons employed 
by Commonwealth Edison Company 
who as a group should collectively pro
vide· expertise in: reactor operation, 
reactor engineering, chemistry and 
radiochemistry, metallurgy and radia
tion damage, instrumentation and con
trol systems, radiological safety, 
mechanical and electrical systems, and 
any other appropriate fields required 
by the unique characteristics of the 
facility. The Chairman and Vice 
Chairman and other members shall 
be appointed by the Company President 
or such other person as he shall desig
nate. No more than two members shall 
be selected from the organization 
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reporting to the Manager of Production. 
The NRB will obtain advice and counsel 
of scientific or technical personnel 
employed by the Company or other 
organization whenever the Board con
siders it necessary to obtain further 
scientific or technical assistance in 
carrying out its responsibilities. 

b. Meeting Frequency - The NRB shall 
meet on call by the Chairman or as 
requested by individual members and 
at least semi-annually. 

c. Quorum - Chairman or Vice Chairman 
plus three members. 

cl. Responsibilities 

(1) Review and approve for submittal 
to the AEC proposed changes to 
the station operating license in 
including technical specifications, 
unreviewed safety questions, and 
Safety Analysis Report. 

(2) Make or cause to be made at least 
semi-annually audits of station 
operations to verify that operation 
complies with the terms and con
ditions and intent of any license or 
permit and other applicable 
regulations. 

(3) Review and approve proposed 
changes or modifications to plant 
systems or components referred 
to it by the Station Review Board 
(SRB) or by the Station 
Superintendent. 

e. 

f. 

e 
(4) Review minutes of meetings of 

the SRB to determine if matters 
considered by that committee 
involve unreviewed safety questions 
or changes to the license, technical 
specifications, and Safety Analysis 
Report. 

(5) Investigate instances of abnormal 
occurrences or exceeding a safety 
limit including review of the 
recommendations of the SRB. 

(6) Review and approve all changes to 
the Generating Stations Emergency 
Plan. 

(7) Review and approve all items 
referred to it by the SRB or the 
Station Superintendent. 

Authority - The NRB shall be advisory 
to the Company President. 

Records 

(1) Minutes shall be recorded for all 
meetings of the NRB. Meetings 
shall be numbered in sequence 
and distribution shall be to the 
Company President, Manager of 
Production, each Station Super-
intendent responsible for a nuclear 
reactor, Board Members, and 
others the Chairman or Vice 
Chairman may designate. 

(2) Reports of all audits including 
recommendations of the Board 
shall be made in writing to the 
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2. 

the Company President with copies 
to the Manager of Production and 
the Station Superintendent. 

(3) The findings of all reviews of 
license and technical specification 
violations and recommendations 
to pre,·ent recurrence shall be 
reported in writing to the Company 
President with copies to the 
Manager of Production and to the 
Station Superintendent. 

g. Procedures - Written administrative 
procedures for Board operation shall 
be prepared a·nd maintained. These 
procedures shall cover the following: 

(1) Content and method of submission 
of presentations to the Board. 

(2) Use of subcommittees. 

(3) Review and approval by the 
members of Board actions. 

(4) Dissemination of minutes. 

(5) Detailed listing of item to be 
reviewed by the Board. 

(6) Scheduling of meetings. 

Station Review Board (SRB) 

a. Membership - The SRB shall consist 
of a minimum of the Station Superintendent, 
Assistant Superintendent, Operating 
Engineer, and two members of the NRB 
appointed by the NRB Chairman. The 
Station Superintendent shall be the 

Chairman and the Assistant Station 
Superintendent shall be the Vice 
Chairman. 

b. Meeting Frequency - The SRB shall 
meet on call by Chairman or as re
quested by individual members and 
at least monthly. 

c. Quorum - Chairman or Vice Chairman 
plus three members. 

d. Responsibilities 

(1) Review and approve all Company 
and station orders as related to 
the station license. 

(2) Review and approve all proposed 
station and/or unit normal, 
abnormal, maintenance and 
emergency operating procedures 
specified in 6. 2 and pr')posed 
changes thereto; and any other 
proposed procedures or changes 
thereto which affect nuclear safety 
or involve the license, technical 
specifications, and Safety Analysis 
Report. 

(3) Review and approve all proposed 
tests and experiments which 
involve nuclear hazards not 
previously reviewed for conform
ance with technical specifications. 

(4) Review and approve for submittal 
to NRB proposed changes to 
technical specifications, license, 
and Safety Analysis Report. 
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(S) Revie\\' and approve proposed 
changes or modifications to plant 
systems or equipment. 

(G) Investigate instances or abnormal 
occurrences or exceeding a safety 
limit and recommend corrective 
actions in writing to the Chairman 
of the NRB for action. 

(7) Revie\\' plant operation to detect 
potential safety hazards. 

(8) Perform special reviews and 
investigations and render reports 
thereon as requested by the Chair
man of the NRB. 

e. Authority - The SRB shall be advisory 
to the Station Superintendent. 

f. Records - Minutes shall be kept for 
all meetings of the SRB with copies to 
the Manager of Production, Station 

Superintendent and to the Chairman 
of the NRB. 

g. Procedures - Written administrative 
procedures for Board operations shall 
be prepared and maintained. These 
procedures shall cover the following: 

(1) Content and method of submission 
of presentations to the Board. 

(2) Use of subcommittees. 

(3) Review and approval by members 
of Board actions. 

(4) Dissemination of minutes. 

(5) Detailed listing of item to be 
reviewed by Board. 

(G) ,Scheduling of meetings. 
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.6. 2 Plant Operating Procedures 

A. Detailed written procedures, including applica
ble check-off tests and instructions, covering 
areas listed below shall be prepared, approved 
as specified in Section 6. l, and adhered to for 
operation of all systems and components involv
ing nuclear safety. 

1. Normal start-up, operation, and shutdo\\'n 
of systems and components involving 
nuclear safety of the facility. 

2. Refueling. 

3. Abnormal and emergency operations. 

4. Emergency conditions involving potential or 
actual release of radioactivity - "Generat
ing Stations Emergency Plan" and station 
emergency and abnormal procedures. 

5. Instrumentation operation \\'hi ch could have 
an affect on the safety of the plant. 

G. Preventati\'e and corrective maintenance 
operations which could have an affect on 
the safety of the reactor. 

7. Specific and .foreseen potential malfunctions 
of systems or components, including 
alarms and abnormal activity. 

S. Surveilbncc and testing as required 
IJ.,. Section .f or these Specifications. 

B. Radiation Control Standards and Procedures 
shall be maintained and made available to all 
station personnel. Station operation shall 
adhere to these standards and proc'edures. 

C. Standing Orders to the operating staff shall 
require that the procedures in A and B above 
are to be followed in conducting activities 
identified therein. 

D. Work instructions or special test procedures to · 
the operating or maintenance staff shall require 
that the procedures in A and B above are to be 
followed in conducting activities identified 
therein. 

E. All procedures described in A and B above, and 
changes thereto shall be reviewed by the SRB 
and approved by the Station Superintendent or 
Assistant Station Superintendent prior to 
implementation, except as provided for in F 
below. 

F. Temporary changes to procedures described 
in A and B above, which clo not change the 
inten,t of the original procedure may be made 
\Yith the concurrence of two incli,·ictuals holding 
senior operator licenses. Such changes shall 
be documenled and subsequently re,·ic,,·cd by 
the SRB and approved by the Station 
Superintendent. 

G. Drills on portions of the emergency procedures 
described in A. 7 and A. 4 shall be conducted 
quarterly. 
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6. 3 Actions to be Taken in the Event of an Abnormal 
Occurrence in Plant Operation 

A. Any abnormal occurrence shall be promptly 
reported to the Manager of Production or his 
delegated alternate and shall be promptly re
viewed by the SRB. This Board shall prepare 
a sepa-rate report for each abnormal occurrence. 
This report shall include an evaluation of the 
cause of the occurrence and recommendations 
for appropriate action to prevent or reduce the 
probability of a repetition of the occurrence. 

B. Copies of all such reports shall be submitted 
to the Manager of Production and the Chairman 
of the NRB for review and approval of any 
recommendations. 

C. The Station Superintendent shall notify the AEC 
within 24 hours as specified in Specification 6. 6 
of the circumstances of any abnormal occur
rence. A written report shall follow within 
10 days. 
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fi. ·+ Action to be Taken in tlic Event ::i. Safety Limit is 
Excceckcl 

If a sn fety Ii mi L cxc:ccdccl, the reactor sha 11 be shut
down and reactor operation shall not be resumed 
until autho1:izecl by the AEC. A prompt report shall 
be made to the Manager of Production and the Chair
man of the NRB. A complete analysis of the 

circumstances leading up to and resulting from the 
situation together with recommendations to prevent 

• 
a recurrence shall be prepared by the SRB. This 
report shall be submitted to the Manager of Produc
tion and the NRB. Notification of such occurrences 
will be made to the AEC by the station. Superintend
ent within 24 hours as specified in Specification 6. 6. 
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!i. :, Plant Operating 'kcorcls 

:\. Records :rncl/or logs rei:1ti\'e to the follo\\·ing 
items shall be kept in a manner com·cnicnt for 
1·e,·ic\\· and shall be retained for at least fi,·e 
years unless a longer period is required by 
applicable regulations. 

l. 

') 

Heconls of normal plant operation, including 
pO\H'r \eve\s anc\ periods Of Operation at 
each power level. 

Records of principal maintenance acti\;itie:'. 
including inspection and repair, of princi·
pal items of equipment pertaining to nuclear 
safely. · 

:1. HC'conls of abnormal occu1Tencc::;. 

·l. Hccords of periodic checks, inspection and/ 
or calibrations performed to ,·erify that 
Suneillance Hcciuiremcnts (sec Section -l) 
a1·c being met. 

;i. Records of new and spent fuel inventory 
and assembly histories. 

G. Records of plant radiation and contamina
tion surveys. 

7. Records of off-site environmental monitor
ing surveys. 

Q v. Records of radiation exposure for all plant 
personnel, including all contractors and 
visitors to the plant in accordance with 
10 CFR 20. 

• 

9. Records of radioactivity in liquid and gaseous 
wastes released to the environment. 

B. Records and/or logs relative to the following 
items .shall be recorded in a manner convenient 
for reviE:\\' and shall be retained permanently. 

1. Substitution or replacement of principal 
items of equipment pertaining to nuclear 
safety. 

2. Changes made to the plant as it is described 
in the Safety Analysis Report. 
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6. 6 Plant Reporting Requirements 

In addition to reports required by applicable regula
tions, Commonwealth shall provide the following 
information: 

A. Events requiring notification within 24 hours (by 
telephone and telegraph to Region III Compliance 
Office)"and a copy by telegraph to the Director, 
Division of Reactor Licensing, USAEC, 
Washington, D.C. 20545: 

1. Incidents or conditions relating to operation 
of the station which prevented .or could have 
prevented any systems designed to prevent 
or mitigate the consequences of nuclear 
accidents from performing as described in 
these Technical Specifications or the SAR. 

2. Any significant variation of measured values 
of thermal, nuclear or hydraulic character
istics from a corresponding predicted 
value. · 

3. Any abnormal occurrences as specified in 
the Definitions Section of .these Specifica
tions. 

4. Incidents or conditions which resulted in a 
safety limit established in these Specifica
tions being exceeded. 

J?. Events requiring reports within 10 days (in 
writing to the Director, Division of Reactor 
Licensing, USAEC, Washington, D. C. 20545): 

1. Any significant variation of measured values 
of thermal, nuclear or hydraulic character
istics from a corresponding predicted value. 

2. Incidents or conditions relating to operation 
of the sfation which prevented or could have 
prevented any systems designed to prevent 
or mitigate the consequences of nuclear 

accidents from performing as described in 
these Technical Specifications or the SAR. 

3. Any abnormal occurrences as specified in 
the Definitions Section of th~se Specifica
tions. 

C. Events requiring reports within 30 days (in 
writing to the Director, Division of Reactor 
Licensing, USAEC, Washington, D. C. 20545): 

• 

1. Any substantial variance in the performance 
of a system or component designed to pre
vent or mitigate the consequences of nuclear 
accidents from the performance described 
in these Technical Specifications or in the 
SAR. 

2. Any significant change in the results of 
transient or accident analyses described in 
the SAR or these Technical Specifications. 

D. Routine Operating Reports (in writing to the 
Director, Division of Reactor Licensing, 
USAEC, Washington, D. C. 20545): 

1. A routine operating report shall be sub
mitted at the encl of each six-month period 
calculated from January 1, 1970. Such 
reports are due with 60 days after the end 
of each reporting period. The following 
information summarized on a monthly basis 
shall be provided: 
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e • 
a. Nuclear (3) The cause of any malfunction for 

which corrective maintenance was 
(1) Number of hours the plant was required. 

operated. 
(4) The effects of any such malfunc-

(2) Number of times the reactor was tions. 
made critical. 

(5) Corrective and preventive action 
(3) Gross thermal power generated. taken to preclude recurrence of 

malfunctions. 
(4) Operating histogram, showing the 

thermal power level of the reactor (6) Time ... equired for completion. 
versus time for the report period. 

e. Radioactive Liquid Waste 
b. Electrical 

(1) Total curie activity discharged. 
(1) Gross power generated (in Mwh) · 

(2) Total volume before dilution (in 
(2) Net power generated (in Mwh) gallons) of liquid waste discharged. 

(3) Length of time generator was on (3) Total volume (in gallons) of dilu-
line (in hours) tion water used. 

c. Shutdowns (4) Average concentration (in µc/ml) 
at outfall of discharge canal. 

(1) Number of scrams and shutdowns 
(5) The maximum concentration 

(2) Duration of down time (in hours) · released for any consecutive 24 hours 
during the reporting period including 

(3) Reasons for outage time and date. 

cl. Maintenance (on systems or components (6) Percentage of annual limit released. 
designed to prevent or mitigate the (7) Results of isotopic analyses and 
consequences of nuclear accidents) estimated total number of curies 

(1) Nature of the maintenance; e.g., 
of each identified nuclide released. 

routine, emergency, preventive (8) Total curie activity of tritium 
or corrective. discharged. 

f. Gaseous Waste 
(2) The effect, if any, on the safe 

operation of the reactor. (1) Total curie activity discharged sep-
arated into noble gases, iodine, and 
particulates. 172 
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• (2) The maximum activity released 
for any consecutive 24 hours 
during the reporting period 
including time and date. 

(3) Percentage of each annual 
limit released and MPC values. 

(4) Results of isotopic analyses and 
estimated total number of curies 
of each identified nuclide released. 

(5) Total curie activity of tritium 
discharged. 

g. Solid Radioactive Waste 

(1) Total volume (in cubic feet) of 
solid waste generated. 

(2) Gross curie activity involved. 

(3) Dates and disposition of the 
material, if shipped off-site. 

h. Environmental Monitoring 

(1) A narrative summary including 
correlation with effluent releases 
of the results of off-site environ
mental surveys performed during 
the .report period. 

(2) Tabulation of the results of the 
em·ironmental monitoring program. 

(3) For any samples which indicates 
statistically significant levels of 
radioacti\"ity above establ'ished 
background le\'els a comparison 
with applicable 10 CFR 20 limits 
shall be provided. 

E. Special Reports (in writing to the Director, 
Division of Reactor Licensing, USAEC, 
Washingto_n, D. C. 20545): 

1. In the event a redundant component (or 
system) covered by these Technical 
Specifications is determined to be out of 
service for periods longer than those 
specified .in other seGtions, it shall be 
the subject of a special maintenance report.· 
This report shall be submitted within seven 
days of the above determination and shall 
described: 

a. The nature of the problem and the 
specific steps to be taken to remedy 
the situation. 

b. An estimate of the time required to 
return the component (or system) to 
an operable condition. 

c. The amount of component (or system 
redundancy remaining or the availabil
ity of other system(s) to perform the 
same function as the inoperable c,om
ponent (or system). 

d. Surveillance requirements on the 
operable component (or system). 

2. Any significant changes of the information 
supplied in E. 1. a, b, c, or d shall be 
reported within seven days. 

3. Reports on the following areas shall be sub
mitted as indicated on the following page: 

4. · A comprehensive report presenting the 
results of the initial preoperational, start
up, power asc·ension and full power test 
programs shall be submitted within one 
year of the commercial service date. 
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Area 

Specification 
Reference 

a. Primary Containment Leak Rate Tests (1) 4. 7. A 

b. Secondary Containment Leak Rate Tests (2) 4. 7. C 

c. Evaluation of Initial ADS Operation 3. 3. G Bases 

d. Main Steam Line Isolation Valve Leakage 4. 7. A Bases 

e. Summary Status of Fuel Performance 1. 1 Bases 

f. Failed Fuel Detection 

g. Primary Coolant Leakage to Drywell 

· h. Main Steam Line Leakage to Steam TunnE'. l 

i. In-Service Inspection Evaluatiop 

j. In-Service Inspection Development 
Notes: 

3. 2 Bases 

4. 6. D Bases 

4. G. D Bases 

4.6.1 

4.6.1 Bases 

1. Each integrated leak rate test of the primary containment shall be the subject of 
a summary technical report including results of the. local leak rate tests since the 
last report. The report as described in the AEC Guide on Containment Testing 
dated January 16, 1966, shall include data, analysis, and interpretations .of the 
results which demonstrate compliance in meeting the specified leak rate limits. 

Submittal Date 

Upon completion of each test 

Upon completion of each test 

Upon completion of initial operation 

18 months (3) 

After each refueling outage starting 
with 2nd refueling outage 

5 years (3) 

5 years (3) 

5 years (3) 

5 years (3) 

;) Years (3) 

2. Each integrated leak rate test of the secondary containment shall be the subject of 
a summary technical report. This report should include data on the wind speed, 
wind direction, outside and inside temperatures during the test, concurrent reactor 
building pressure, and emergency ventilation flow rate. The report shall also 
include analyses and interpretations of those data which demonstrate compliance 
with the specified leak rate limits. 

· 3. The report shall be submitted within the period of time listed based on the com
mercial service date as the starting point. 

~ 
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