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The Cori-ission has issued the enclosed Amendment No. 3 (o to Facility 
Operating License No. DPR-44 for the Peach Bottom, Atomic Power Station 
Unit No. 2. The amendment consist of changes to the Technical 
Specifications and are in response to your requests dated March 14, 1977 
(supplemented by letter dated June 14, 1977) and June 21, 1977.  

The anenrment- will modify the Technical Specifications to (1) permit 
operation of the facility with 172 Reload 2 (Cycle 3) 8 x 8 fuel bundles 
with holes drilled in the lower tie plate of all reload bundles to 
provide an alternate bypass flow path and (2) to incraase the setpoints 
of the relief valves to reduce the probability of excessive leakage 
around the setpoint pilot valve. Reduction in leakage will reduce 
spurious valve openings and failure of reclosure.  

Copies of the Safety Evaluation and the Federal Register Notice are also 

enclosed.  

Sincerely, 

Original sigiid by 

George Lear, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors

Enclosures: 
1. Amendment No. 3 • 
2. Safety Evaluation 
3. Federal Register Notice 
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,-I" UNITED STATES 
0 P NUCLEAR REGULATORY COMMISSION 

0 !WASHINGTON, D. C. 20555 

PHILADELPHIA ELECTRIC COMPANY 
PUBLIC SERVICE ELECTRIC AND GAS COMPANY 

DELMARVA POWER AND LIGHT COMPANY 
ATLANTIC CITY ELECTRIC COMPANY 

DOCKET NO. 50-277 

PEACH BOTTOM ATOMIC POWER STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 36 

License No. DPR-44 

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

A. The applications for amendment by Philadelphia Electric Company, 
Public Service Electric and Gas Company, Delmarva Power and Light 
Company, and Atlantic City Electric Company (the licensees), dated 
March 14, 1977 (as supplemented by letter dated June 14, 1977) and 
June 21, 1977, comply with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

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

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

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

E. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.
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2. -Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 
amendment, and paragraph 2.C(2) of Facility Operating License 
No. DPR-44 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised through Amendment No. 36, are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

George Lear, Chief 

Operating Reactors Branch #3 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 
. Specifications

Date of Issuance: August 18, 1977



ATTACHMENT TO LICENSE AMENDMENT NO. 36

TO THE TECHNICAL SPECIFICATONS 

FACILITY OPERATING LICENSE NO. DPR-44 

DOCKET NO. 50-277 

Replace the following pages of the Appendix "A" Technical Specifications 
with the enclosed pages. The revised pages are identified by amendment 

number and contain vertical lines indicating the area of change.  
Corresponding overleaf pages and pages retyped for redistribution of the 
material caused by retyping of the revised pages are also provided to 

maintain document completeness. No changes in text were made on the 

pages which are identified below by an asterisk: 

Remove Insert 
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Unit 2
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3.4.2 Required Volume and Concentration of 123 
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Unit 2
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Amendment No. 36



POAPS

2-,:TY LIMIT LIMITING SAFETY SYSTEM SETTING 

2.1.A (cont'd) 

In the event of operation with a 
maximum total peaking factor (MTPF) 

greater than the design value of Ai 
the setting shall be modified to the 
more limiting (lower) of the two 
values determined by the following: 

2.63 
a. S9(0.66 W + 54%) MTPF for 7x7 fuel 

2.44 
b. SL(0.66 W + 54%) MTPF for 8x8 fuel 

MTPF = The value'of the existing 
maximum total peaking. factor 

For no combination of loop re

circulation flow rate and core thermal 
power shall the APPRM flux scram trip 

setting be allowed to exceed 120% of 

rated thermal power.  

Design value of A = 2.63 for 7 x 7 

fuel and 2.44 for 8 x 8 fuel.  

2. APRM--When the reactor mode switch is 

in the STARTUP position, the APRM 

scram shall be set at less than or 

equal to 15 percent of rated power.  

3. IRM--The IRM scram shall be set at 

less than or equal to 120/125 of 

full scale.  

4. When the reactor mode switch is in 
STARTUP or RUN, the reactor shall 
not be operated in natural 
circulation flow mode.  

10

Amendment No..?5, )< 36



Unit 2

1.I.A BASES (Conted) 

The required input to the statistical model are the uncertainties 
listed on Table 1.1-I, the nominal values of the core parameters 
listed in Table 'is"-2, and the relative assembly power 
distribution showint £'igure 4-2 of Reference 3.  

The basis for the uncertainties in the core parameters are given 
in Reference 2 and the basis for the uncertainty in the GEXL 
correlation is given in Reference 1. The power distribution is 
based on a typical 764 assembly core in which the rod pattern was 
arbitrarily chosen to produce a skewed power distribution having the greate..st. nuimber of assemblies at the highest power levels.  
The worst distribution in Peach Bottom Atomic Power Sation Unit 
2 during any fuel cycle would not be as severe as the 
distribution used in the analysis.  

B. Core Thermal Powe-_ Limit RJator Pressure < 800 psia on 
Core Flow < 10% of Rated) 

The use of the GEXL correlation is not valid for the critical power calculations at pressures below 800 psia or core flows less 
than 10% of rated. Therefore, the fuel cladding integrity safety 
limit is establi.shed by other means. This is done by 
establishing a limiting condition of core thermal power operation 
with the following basis.  

Since the pressure drop in the bypnss region is essentially all elevation head which is 4.56 psi the core pressure drop at low 
power and ail flow;7 will always be greater than 4.56 psi.  
Analyses show that with a flow c: 28 x 103 lbs/hr bundle flow, bundle pressure drop in nearly independe-t. of bundle pcner and 
has a value of 3.5 psi. Thus, the bundle flow with a 4.56 psi 
driving head will be greater than 28 x 103 lbs/hr irresoective of 
total core flow and independent of bundle power for the range of 
bundle powers of concern. Full scale ATLAS test data taken at 
pressures from 14.7 psia to 800 psia indicate that the fuel assembly critical power at this flow is approximately 3.35 MIt 
bundle power corresponds to a core thermal power of more than 
50%. Therefore a core thermal power limit of 25% for reactor 
pressures below 800 psia or core flow less than 10% is 
conservative.  

C. Power Transient 

Plant safety analyses have shown that the scrams caused by exceeding any safety setting will assure that the Safety Limit of 
specification 1E.A or 1.1.E will not be exceeded. Scram times 
are checked periodically to assure the insertion times are adequate. The thermal power transient resulting when a seram is 
accomplished other than by the expected scram signal (eg . scram 
from neutron flux following closure of the main turbine stop 
valves) does not necessarily cause fuel damage.  

-14
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PBAPS TUit 2 

I. I.C BASES (Cont d.) 

However, for this specification a Safety Limit violation will be 
assumed when a scram is only accomplished by means of a backup 
feature of the plant design. The concept of not approaching a 
Safety Limit, provided scram signals are operable, is supported 
by the extensive plant safety analysis•, 

The computer provided with Peach Bottom Unit 2 has a sequence 
annunciation program which will indicate the sequence in which 
events such as scram, APRM trip initiation, pressure scram 
initiation, etc. occur. This program also indicates when the 
scram setpoint is cleared. This will provide information on how 
long a scram condition exists and thus provide some measure of 
the energy added during a transient. Thus, computer infornmtion 
normally will be available for analyzing scrams; however, if the 
computer information should not be available for any scram 
analysis, Specification 1.1.C will be relied upon to determine if 
a Safety Limit has been violated.  

D. Reactor Water Level fShutdown Condition.1 

During periods when the reactor is shutdown, consideration must 
also be given to water level requirements 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 
elevated cladding temperatures and clad perforation. The core 
can be cooled sufficiently should the water level be reduced to 
two-thirds the core height. Establishment of the safety limit at 
17.7 inches above the top of the fuel provides adequate margin.  
This level will be continuously nionitoredt 

E. References 

1. General Electric Thermal Analysis Basis (GETAB): Data, 
Correlation and Design Application, General Electric Co.  
BWR Systera Department, November 1973 (NEDO-10958).  

2. Process Computer Performance Evaluation Accuracy, General 
Electric Company BWR Systems Department, June 1974 (NEDO-
20340) 

3. General Electric BWR Generic Reload Application for 8x8 
fuel, NEDO-20360, Revision 1, Supplement 4, April 1976.  

-15
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Unit 2

Table 1.1-1 

UNCERTA'L/TIES USED IN THE DETERMINATION 

OF THE FUEL CLADDING SAFETY LIMIT

Standard 
Deviation 

•(_of Point)oQuantity

Feedwater Flow 

Feedwater Temperature 

Reactor Pressure 

Core Inlet Temperature 

Core Total Flow 

Channel Flow Area 

Friction FLc4t.W. Multiplier 

Channel. Friction Factor 
Multiplier 

TIP Readings 

Bypass void effect on TIP

1.76 

0.76 

0.5 

0.2 

2.5 

3.0 

10.0 

5.0 

8.7 

3.53 

3.90 

1.6 

3.6

R Factor 

Critical Power

%at 2/3 core height, 

(core exit)

-15a-
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PBAPS Unit 2 

2.1 BASES: FUEL CIADDING INTEGRITY 

The abnormal operational transients applicable to operation tf 
the Peach Bottom Atomic Power Station Units have been analyzed 
throucjhout the spectrum of planned operating conditions up to the 
therni power condition of 3440 ýi5Mt. The analyses were based 
upon pI-ant operation in accordance with the operating map given 
in Figure 3.7.1 of the FSAR. In addition, 3293 -MWt is the 
licensed maximum power level of each Peach Bottom Atomic Power Station Unit, and this represents the maxiuu steady state power 
which shall not knowingly be exceeded.  

Conservatism is incorporated in the transient avtaiyses in 
estimating the controlling factors, such ac' void reactivity 
coerficient, contr-ol rod scram worth, scran' delay Li e, peaking 
factors, and axial pcwer shapes. These factors are seflected 
cons-rvatively with respect to their effect on the applicable 
transienk results as determined by the c-ur•ent analysis model.  
This transient model, evolved over many yeazm, has been 
substantiated in operation as a co.nservative tool fotir evaluating 
reactor dynamic performance. Results obtainerd from a General 
Electric boiling water reactor have been compared with 
predictions made by the model, The comparis.jons and results are 
summarized in NMDO-108027 

The absolute value of the void reactivitty coefficient used in the analysis is conservatively estimated to be about 25% greater than 
the nonzural maximum valuc; expected to occur during the core 
lifetimle., Thb scram worth used has been deralted to be eqeýtK'alent 
to aup.ioximately 30% of the total scram worth of the control rod.  
The scrai.f, delay time and rate of rod insertion allowed by the 
analyses are conservatively set equal to the longest delay and 
slowest Lrnsection rate acceptabI e by Technical Specifications.  
Active coolant flow is equal to 88% of total core flow. The 
effect of sczia worth, scram delay time and rod inse-rtior ra-te, 
ali conservatively applied, are of greatest significance in the early portion of ths negative reactivity insertion. The rapid insertion *,f negative reactivity is assured by the tisa.-ie 
requirements for 5% and 25% insertion. By the time the rods arle 
60% inserted, approximately four dollars of negative zcacrtivity 
have been ins-.e=erted which strongly turns the transient, a!Ad 
acco-plishes the desired effect. The times for 50% and 90% 
insertion are given to assure proper completion of the expected 
performance in the earlier portion of the transient, and to 
establish .kle ultiaite fully shutdowin steady state conditionu 

Amendment No.2$, 36



pilAps Un it 2 

2-.1 BASES (Contadj) 

For analyses of the thermal consequences of the tranrient a R eKana•..n .... or c ate 
'qua& to or greater than the operating limit MCPR given in 

Specification 3.5c.. is conservatively assumed to exist prior to 
initiation of the transients. This choice of using consiervative 
values of controlling parameters and initiating transients at the 
design power level produces more pessimistic answers than woul d 
result by using expected values of control parameters and 
analyzing at higher power levels.  

Steady state operation withot,,t forced recirculation will not be perwiitted, except diring £srartup testing, The analysis to 
support operation at various power and flow relationships has 
considered onratcin with either one c< two recirculatir." pumps.  

In summar•l: 

i. The abnonmal operational transients were analyzed to a power 
level of 3440 MWt.  

ii. The licensed maximum power level is 3293 -it.  
iii. Analyses of transients emplo. adequately conservative values 

of the controlling reactor parameters.  

iv. The analytical. procedures Yoi used result in a more logical 
arswer than tha alternative iiethod of assuming a higher 
starting power in conjunction with the expected values for 
the narameters.  

The bases for individual, trip settings are discrassed in the 
follc•sing paragraphs.  

A. Neutron Flux Scram 

The Average Power Range Monitoring (APRM) system, which is calibrated usinq heat balance data taken during steady state 
conditions, reads in percent of rated therma*l power (3293 tW 
Because fission chafe.ers provide the hasic input signals, twh 
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 Clue to the time constant of the fuel. Therefort'e, during 
abnormal operational transients, the thermal power of the fuel 
will be less than that indicated by the neutron flux at the sc.ram 
settingc. noalyses demonstrate -that with a 120 percent scram trip 
setting, none of the abnormal operational transients analyzed 
violate the fuel Safety Limit and there is a substantial margin 
from fuel damage. Therefore, the use of flow referenced scram 
trip provides even additional margin.  

Amendment No. ,36



PBAPS UJnit 2 

2•1.A BASES (Conted.) 

An increase in the APRM scram trip setting would decrease the 
margin present befoXS: the fuel cladding integrity Safety Limit is 
reached, The AflRM scram trip setting was determined by an 
analysis of margins required to provide a reasonable 'z°ange for 
maneuve'In 9 during operation. Reducing this operating margin 
wcu2d increase the frequency of spurious scrams which have an 
adversc effect on reactor safety because of the resulting thermal 
stresses. Thus, the APRM scram trip setting was selected because 
it pirovides adequate margin for the fuel cladding integrity 
Safety Limit vet allows operating margin that reduces the 
possibility of unnecessary scrams.  

The scram trip sntting must be adjusted to assure that the LHCGR 
transient peak is not increased for any combination of MTPF and 
reactor coLe thermal power. The scram setting is adjusted in 
accord ance with the formula in Specification 2. I A. I when the 
inaximum total co-king factor is greater than the design value of 
A for each class of fuel.  

Analyses of the limiting transients show that no scr:am adjustment 
is required to assure MCPR greater than 1.06 when the transient 
is initiated from MCPR greater than the opefaticG; limit given in 
Specification 3.5.R ,.  

For operation in the startup mode while the reactor is at low 
pressure, the APhM scram setting of 15 percent of rated power 
provides adc%ýuate thermal margin between the setnoint aznd the 
Setfety Limit, 25 ;ercent of rated. The imargin is adequate to 
accommnodate anticipated maneuvers associa ted with power 4pant 
startup. Effects of increasing pressure at zero or low void 
content are minor, cold water from sources available du-ing 
startup is not much colder than that already in the system, 
temperature coefficitnts are small, and ccntrol rod patter-ns are 
constraineC to be uniform by operating procedures backed up by 
the Rod Worth Min;¶iize-r and Rod Sequence Control System. Worth 
of individual rods is very low in a uniform rod pattern. Thus, 
of all possible sources of reactivity input, uniform control rod 
withdrawal is the most probable cause of significant power rise.  
Secausc the flux distribution associated with uniform rod 
withdrawals does not involve high local peaks, and because 
sevexal rods must be moved to change power by a significant 
percentage of rated rower, the rate of power is very slow.  
Generally, the heat flux is in near equilibrium with the fission 
rate In an assumed uniform rod withdrawal approach to the scram 
level, the rate of power rise is no more than 5 percent of rated 
power per i.,inute, and the APRM system would be more than adequate 
to assure a scram before the power could exceed the Safety Limit.  
The 15 percent APRM scram remains active until the mode swi tch is 
placed in the RUN position. This switch occurs when the reactor 
pressure is greater than 850 psig.  

-19-
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PBAPS Unit 2 

2.1.A BASES ACont'd.f 

The If& syvstem consists of 1 chambers, 4 in each of the reactor 
protection system logqic channels. The IRtM is a 55decade 
instrument which covers the range of power level between that 
covered by the SRI4 and the APRM. The 5-decades are covered by 
the ThaM by means of a range switch and the 5-decades are broken 
down into 10 ranges, each being one-half of a decade in size. The 
1RM scram trip setting of 120 divisions is active in each range 
of the XRM. For example, if the instrument were on range 1, the 
scram setting woald be a 120 divisions for that range; likewiser 
if the instruriment were on range 5, the scram would be 120 
divisions on that range. Thus, as the IRM is ranged up to 
accommodate the increase in power level, the scram trip setting 
is also ranged up. The most significant sources of reactivity 
change during the power increase are due to control rod 
withdrawal. For in-sequence control rod withdrawal the rate of 
change of power is slow enough due to the physical limitation of 
withdrawing control rods, that heat flux is in equilibrium with 
the neutron flux and an IRM scram would result in a reactor 
shutdown well before any Safety Limit is exceeded.  

In order to assure that theiIRM provided adequate protection 
against the single rod withdrawal error, a range of rod 
withdrawal accidents was analyzed. This analysis included 
startirn the accident at various power levels• The most severe 
case involves an ini.t>J. condition in which the reactor is just 
subcritica1 and the I.R system I's not yet on scale. This 
conditiow exists at quarter rod density. Addlitional conservatism 
was taken in this analyses by assuming that the IRM channel 
closest to the withdrawn rod is bypassed. The results of this 
analysis show that the renctor is scramed and peak power limited 
to one percent of rated power, thus maintaining MCPR above 1.06.  

Bedon t-he bornal=siss, the IRM provides protection against 
local control rod withdrawal errors and continuous withdrawal of 
cont:3nol rods in-sequetnce and provides backup protection for the 
APRM4.  

B. APRM Rod Block Trip Setting 

The APRM system provides a control rod block to avoid conditions 
which would result in an APRM scram trip if allowed to proceed.  
The APRM rod block trip setting, like the APR1M scram trip 
setting, is automatically varied with recirculation loop flow 
rate0 The flow variable APRM rod block trip sezting provides 
margin to the APRM scram trip setting over the entire 
recirculation flow range. As with the APRM scram trip setting, 
the APRM rod block trip setting is adjusted doinward if the 
Maximum Total Peaking Factor (MTPF) exceeds the design value A 
for each fuel typeI 

Amendment No. ,3



Unit 2

2.1 BASES (Contd.) 

C. Reactor Water Low Level Scram and Isolation (Except Main 
Steamlines) 

The set point for the lol level scram is above the bottom oi the 
separator skirt. This level has been used -in transient analyses 
dealing with coolant inventory decrease. The results reported in 
FSAR subsection 14.5 show that scram and isolation of all process 
lines (except main st eam) at this level adequately protects the 
fuel and the pressure barrier, because MCPR is greater than 1.06 
in all cases, and system pressure does not reach the safety valve 
settings. The scram setting is approximately 31 in. below the 
normal operating range and is thus adequate to avoid spuricus 
scrams.  

D. Turbine Stop Valve Closure Scram 

The turbine stop valve closure scram trip anticipates the 
pressure, neutron flux and heat flux increase th~at could result 
from rapid closure of the turbine stop valves. Uith a scram trip 
setting of less than or equal to 10 percent ot valve closure from 
full open, the resultant increase in surface heat flux is limited 
such that MCPR remains above 1.06 even during the worst case 
transient that assumes the turbine bypass is closed. This scram 
is bypassed when turbine steam flow is below 30% of rated, as 
measurec by turbine first stage pressure.  

2 Turbine Control Valve Scram 

The turbine coatrol valve fast closure scram anticipates the 
pressuri, nfcutron flux and heat flux increase that could result 
from fast closure of the turbine control valves due to a load 
rejection exceedinc the capacity of the bypass valves or a 

ail~un in the hlydraulic control system which results in a loss 
of oil.. pressurc. This scram is initiated from pressure switches 
in thc' hydraulic control system which sense loss of oil pressure 
due to the opening of the fast acting solenoid valves or a 
Eailure :. the hydraulic control system piping. Two turbine first 
stage pressure switches for each trip system initiate automatic 
bypass of the turbine control valve fast closure scram when the 
first stage pressi:e is below that required to produce 30% of 
rated power. Contol valve closure time is approximately twice as 
long as that for stop valve closure. No significant change in 
MCPR occurs.  
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Prn.-PS

SAI'ETY LIMIT

1.2 RFACTOR COOLANT SYSTri' 
INTEGRITY

Applicabilityz 

Applies to limits on reactor 
coolant system pressure.  

Objectives: 

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

Specification: 

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

-29-

2.2 RFACTOT: co(' 0 T 117' '.r'F 

IIITFC( ITY

Applicability:

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

Objectives: 

To define the level of the 
process variables at which 
automatic protective action 
is initiated to prevent the 
pressure safety limit from 
bein" exceeded.  

Specification: 

1. The limiting safety sympteom 
settings shall he as 
specified below: 

Protective 7ction/Limitinc 
Safety system Fettina

A. Scram on Reactor V;essel 
high pressure 

5 1055 psia 

B. Relief valve settinos

1105 psiq (+11 psi) 
(4 valves) 
1115 psirr (+11 psi) 
(4 valves) 
1125 psig (+]] psi) 
(3 valves)

Amendment No. 36
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PBAPS

SAFETY LIM'IT

2. The reactor vessel dome 
pressure shall not ex
ceed 75 psig at any 
time when operating the 
Residual Heat Removal 
pump in the shutdown 
cooling mode.

LIMITING SAFETY SYSTEM 
SETTING

C. -Safety valve settings 

1230 psig + 12 psi 
(2 valves) 

2. The shutdown cooling iso
lation valves shall be 
closed whenever the reac
tor vessel dome pressure 
is >75 psig.

Amendment No. 36
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PBAPS Unit 2 

2. BASES: PZACTOR COOIJiTIT SYFTTh INTFl Tl'7Y 

The pressure relief system for each unit at the Peach Bottori 
Atomic Power Station has been sized to meet two design bases.  
First, the total capacity of the safety/relief valves and the 
safety valves has been established to meet the overpressure 
protection criteria of the AS1E Code. Second, the distribution 
of this required capacity between safety/relief valves and safety 
valves has been set to meet design basis 4.4.4.1 of subsection 
4.4 which states that the nuclear system safety/relief valves 
shall prevent openinq of the safety valves during normal plant 
isolations and load rejections.  

The details of the analysis which shows compliance with the AST 
Code requirements are presented in subsection 4.4 of the FSAR and J 
the Reactor Vessel Overpressure Protection Surmuary Technical 
Report submitted in Appendix K.  

Eleven safety/relief valves and two safety valves have been 
installed on the Peach Bottom Units. The analysis of the worst 
overpressure transient, (3-second closure of all main steamline 
isolation valves) neglectinq the direct scram (valve position 
scram) results in a maxiruni vessel pressure of 1297 psig for 
Peach Bottom Unit 2 if a neutron flux scram is assumed. This 
results in a 78 psig margin to the code allowable overpressure 
limit of 1375 psig.  

The analysis of the plant isolation transient (turbine trip with 
bypass valve failure to open) assuminq a turbine trip scram is 
presented in "General Flectric Boilinci Water Reactor Increaser' 
Relief Valve Simmrer Margin Evaluation Fo:- Peach Bottom Atomic 
Power Station Unit 2." This analysis shows that the 11 
safety/relief valves limit pressure at the safety valves to 29 
psig below the settina of the safety valves. Therefore, the 
safety valves will not open.  

The safety/relief valve settings satisfy the Code requirements 
that the lowest valve set point be at or below the vessel design 
pressure of 1250 psig. These settinqs are also sufficiently 
above the normal operating pressure range to prevent unnecessary 
cyclinq caused by minor transients.  

The results of postulated transients where inherent safety/relief 
valve actuation is required are given in Section 14.0 of the 
Final Safety Analysis Report.  

The design pressure of the shutdown cooling piping of the 
Residual Heat Removal Syster is not exceeded with the reactor 
vessel steam dome less than 75 psiq.  
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LIMITING CONDITION FOR 
OPERAT'ION

3.1 2YACaOR PRtOTECTXON SYSTEM 

A2pklicabilLity t 

Applies to the instrumenta
tion and associated devices 
which initiate a raactor 
s cram..  

Obd~e ct iv 

To assure the operability 
of the reactor protection 
system.  

Specificationt 

The netpoints, minimum 
number of trip systems, 
and mihnimum ntuber of in
struxnent channels that 
must be operable for each 
po;ition of the -eactor 
mode switch shall be as 
given in Table 361.1. The 
designed system response 
times from the opening of 
the rensor contact up to 
and including the opening 
of the trip actuator con
tacts shall not exceed 
100 mill.i-seconds.  

Amendment No./, 36 -35-

SURVEILLANCE RZQUITREMENTS

4.1 Y"ACTOR PROTECTION SYSTEM 

iCabilisy.  

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

To specify the type and 
frequency of surveillance 
to be applied to the pro
tection inrýtrumentation.  

Syecificat ion; 

A. Instrtuentation systems 
shall bn functionally 
tested and calibrated 
as indicated in Tables 
4.1.1 and 4.1C2 
respective ly 

B. Daily during reactor 
power operation, the 
peak heat flux- and 
peaking factor shall 
be checked and the SCRAM 
and APFRM Rod Block set
tings qiven by equations 
in Specification 2.l.A.l 
and 2.1.B shalt bk :al
culated if the peaking 
factor exceeds the design 
value A for fue! type.



Unit 2

3.3 and 4.3 BASES: REACTIVITY CONTROL 

A. Reactivity Limitation 

1. The requirements for the control rod drive system have been 
identified by evaluating the need for reactivity control via 
control rod movement over the full spectrum of plant conditions 
and events. As discussed in subsection 3,.4 of the Final Safety 
Analysis Report, the control rod system design is intended to 
nrovide sufficient control of core reactivity that the core could 
be made subcritical with the strongest rod fully withdrawni, This 
reactivity characteristic has been a basic assumption in the 
analysis of plant performance. Compliance with this requirement 
can be demonstrated conveniently only at the time of initial fuel 
loading or refueling. Therefore, the demonstration must be such 
that it will apply to the entire subsequent fuel cycle. The 
demonstration shall be performed with the reactor core in the 
cold, xenon-free condition and will show that the reactor is 
subcritical by at least R + 0.38% Ak/k with the analytically 
determined strongest control rod fully withdran,, 

The value of 611R1, in units of %.Ak/k, is the amount by which the 
core reactivity, in the most reactive condition at any time in 
the subsequent operating cycle, is calculated to be greater tChan 
at the time of the demonstiation. "R", tbereforef is the 
differ,-nce between the calculated value of maximum core 
react! ity auring the operating cycle and the calculated 
beginning-of-life core reactivity. The value of "R" must be 
poc:'itive ot zero and must be determined for each fuel cycle.  

Ths demonstration is performed with a control rod which is 
calculated to be the stroncest rod. In determining this 
"analyt-ical y strongest" rod, it is assumed that every fuel 
assembly of the same type has identical material properties. In 
the actual core, however, the control cell material properties 
vary within allowed manufacturing tclerances, and the strongest 
rod is determined by a combination of the control cell geometry 
and local kOO. Therefore, an additional margin is included in the 
shutdown margin test to account for the fact that the rod used 
for the demonstration (the "analytically strongest") is not 
necessarily the strongest rod in the core.  
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Unit 2

3.3.A and 4.3.A BASES (Cont'd.) 

Studies have been made which compare experimental -iticais with 
calculated criticals. These studies have shown that actual 
criticais can be predicted within a given tolerance band. For 
gadolinia cores the additional margin required due to control 
cell raterial manufacturing tolerances and calculational 
uncertainties has experimentally been determined to be 0.38% 
k/kL When this additional ia •gin is demonstrated, it assures 
that the reactivity control requirement is met.  

2. Reactivity MEjn Inorperable Control Rot1 

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 electrically*, it is in a safe 
position of maximum cont.rbation to shut down reactivity. if it 
is disamned electrically in a non-fully inserted position, that 
position shall be consistent with the shutdown reactivity 
limitation stated in Sp'scification 3.3.A.I. 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.  
Inoperable bypassed rods will be limited within any group to not 
more thar one control rod of a (5x5) twenty-five control rod 
array. The use of the individual rod bypass switches in the Rod 
Sequence Control S'ystem to substitute for a failed 1fCuil in" or 

i.... ocut" position switch w'ill not be limited as lona as the 
actual '.uosit'ion of the control rod " known. Also if damage 
withini the cn rod drive mechanism and in particular, cracks 
in drive internal housings, cannot be riled out, then a generic 
pros em affecting a number of drives cannot be ruled out.  Circum~erential crac1ks resulting from stress assisted 
.nterc:ranular c1 :-rosion nhave occ'.u•red in t-uhe collet housing of 
drives at several BWF.. This type of crackina could occur in a 
number of drives and if tihe cracks propacgated until severance 
of the collet housing occurred, scram could be prevented in the 
affected rods. Limiting the period of operation with a 
p-otenti-ally severed rod and requi~ring increased surveillance 
after detecting one stuck. rod will assure that the reactor will 
not be operated with a large nuztber of rods with tailed collet 
housings.  

f..T1ew electrically, tour Amphenol type plug 
connectors are rc-noxved from the drive insert and withdrawal 
solenoids renderi g the rod incapable of withdrawal. This 
procedure is equivalent to valving out the drive and is preferred 
because, in this condition, drive water cools and minimizes crud 
accumulation in the drive. Electrical disarming does not 
elimilinate position indication0 
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PBAPS Unit 2 

3.3 and 4.3 nASES (Cont d.) 

B. Control Rod Withdrawal 

1. Control rod dropout accidents as discussed in the FSLAR can 
lead to significant core damage. if coupling integrity is 
maintained, the possibility of a rod dropout accident is 
eliminated. The overtravel position feature provides a positive 
check as only uncoupled drives may reach this position. Neutron 
instrunentation response to rod movement provides a verification 
that the rod is following its drive. Absence of such response to 
drive movement could indicate an uancoupled condition. Rod 
position indication is required for proper function of the rod 
sequence control system and the rod worth minimizer (RWM).  

2. The control rod housing support restricts the outward 
movement of a control rod to less then 3 tnches in the extremely 
remote event of a housing failure. The amount oEf reactivity 
which could be added by this small amount of rod withdrawal, 
which is less than a normral single withdrawal increment, will not 
contribute to any damage to the primary coolant system. The 
design basis is given in subsection 3.5.2 of the FSAR and the 
safety evaluation is given in subsection 3.5A4. This support is 
not reauir:ed if the reactor coolant system Iys at atmospheric 
pressure sin<ce there would then be no drivii-qg force to rapidly 
eject a drive housing,. Additionally, -the support is not required 
if all control rods are f-1lly inserted and if an adequate 
shutdown ,margin with one control rod withdra•n has been 
demonstrateK• since the reactor would remain subcritical even in 
the eaent of complsete ejection of the strongest control rod.  

3. The Rod A+orth Minimizer (RWM) and sequence mode of the Rod 
Sequentce Control System !RSCSM restrict wiithdrawals and 
insertions of control rods to prespecified .sequences. The group 
notch mode of the RSC0 restricts movement of rods assigned to 
each notch ,,i-foup to notch withdrawal and insertion- All patterns 
associated with these restrictions have the characteristic that, 
rssuminq the worst single deviation from the rest:a,:ictions, the 
drop of any control rod from the fully inserted position to the 
position of the control rod drive rwold not cause the reactor to 
sustain a pcwe- excursion resulting in the peak enthalpy of any 
pellet etceeding 280 calories per gram. An enthalpy of 280 
calories per gram is well below the level at which rapid fuel 
dispersal could occur (i.e.., 425 calories per grafa). Primary 
system damage in this accident is not possible unless a 
significant amount of fuel is rapidly dispersed. Ref. Sections 
3.6.6, 14.6.2 and 7.16.3.3 of the FSAR, NEDO- 1 0527 and 
supplements thereto, and NEDO-21578.  
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3.3.B and 4.3.B BASES (Conted.) 

In performing the function described above, the RWM and RSCS are 
not needed to impose any zestrictions at core power levels in 
excess of 20 percent of rated power; however, Technical 
Specifications require the use of the RWM below 25% rated power, 
and the RSCS below 30% of rated power. Material in the cited 
references shtws that it is impossible to reach 280 calories per 
gram in lthe event of a control rod dror occurring at a power 
level greater than 20 percent, regardless of the rod pattern.  
This is t'rue for all norm-al and abnormal patterns, including 
those which maximize individual control rod worth.  

Up to 50% rod density (either sequence A or B control rods fully 
withdrawn and the other sequence fully inserted), the sequence 
mode of the RSCS restricts the maximum positive reactivity which 
can be added to the core due to a dropped control rod by control 
rod selection. Between 50% rod density and 30% of rated power, 
the group notch mode of the RSCS restricts the reactivity worth 
by requiring movement of control rods such that rods assigned to 
each notch group are kept within one notch of each other.  

The Rod torth Minimizer and the sequence mode of the Rod Sequence 
Control System provide automatic supervision to assure that out
of-sequence control rods will not be withdrawn or inserted and 
the group notch mode of RSCS requires notch movement of rods; 
i.e., the systerms limit operator deviations from planned control 
rod movement. Thcy serve as a backup to procedural control of 
control rod movement, wlich lim.it the maxim;ium reactivity worth of 
control rods. In the eveut that the Rod Worth Minimizer is out 
of service, when required•, a second licensed operator can 
manually fulfill. the control :sod pattern conformance functions of 
this system. In this case, the RSCS is backed up by independent 
procedural controls. The functions of the RWM and RSCS make it 
unnecessary lto specify a license limit on rod worth to preclude 
unacceptable consequences in the event of a con-rol rod drop. At 
power levels below 20 percent of rated these devices force 
adherence to acceptable rod patterns. Above 20 percent of rated 
power, no constraint on rod pattern is required to assure that 
rod drop accident consequences are acceptable. Control rod 
pattern constraints above 20 percent of rated power are imposed 
by power distribution requirements as defined in Section 3.5/4.5 
of the Technical Specifications.  

4. The Source Range Monitor (SRM) system performs no automatic 
safety system function; i.e., it has no scram function. It does 
provide the operator with a visual indication of neutron level.  
The consequences of reactivity accidents are functions of the 
initial neutron flux.  
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Unit 2

3.3.B arid 4.3.B BASES (Cont'd.) 

The requirement of at least 3 counts per second assures that any 
transient, should it occur begins at or above the initial value 
of 10-S of rated power used in analyses of transient cold 
conditions. One operable SRM channel would be adequate to 
monitor the approach to criticality using homogeneous patterns of 
scattered control rod withdrawal. A minimum of two operable 
SW%*s are provided 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 
withdrawal soon enough to prevent fuel damage. This system backs 
up the operator who withdraws control rods according to written 
sequences. The specified restrictions with one channel out of 
service conservatively assure that fuel damage will not occur due 
to rod withdrawal errors when this condition exists.  

A limiting control rod pattern is a pattern which results in the 
core being on a thermal hydraulic limit (i.e., operating on a 
limiting value for APL-1GR, LHGR, or MCPR as defined in Technical 
Specifications 3.5.I., 3.5.J., and 3.5.K.) During use of such 
patterns, it is judged that testing of the RBM system prior to 
withdrawal of sich liods to assure its operability will assure 
that improper withdrawal does not occur. It is the 
responsibility o! the Reactor Engineer to identify these limiting 
patterns a.:d t-he designated rods either when the patterns are 
initially established or as they develop due to the occurence of 
inoperabie control rods in other than limiting patterns. Other 
personnel qualifiad to perform this function may be designated by 
the station snperintendent, 
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3.3 and 4.3 BASES (Cont'd.) 

C. Scram Insertion Times 

The control rod system is designed to bring the reactor 
subcritical at a rate fast enough to prevent fuel damage; i.e., 
to prevent the MCPR from becoming less than 1.06. Analysis of 
the limiting power transients shows that the negative reactivity 
rates resulting from the scram (Ref. NEDO-21578) with the average 
response of all drives as given in the above Specification, 
provide the required protection, and the MCPR remains greater 
than 1.06.  

The numerical values assigned to the specified scram performance 
are based on the analysis of data from other BWR's with control 
rod drives the same as those on Peach Bottom.  

The occuwre ..ce of scram times within the limits, but 
significantly longer than the average, should be viewed as an 
indication of a systematic problem with control rod drives 
especially if the number of drives exhibiting such scram times 
exceeds one control rod of a (5x5) twenty-five control rod array.  

In the analytical trertment of the transients, 390 milliseconds 
are allowed between a neutron sensor reaching the scram point and 
the start of negative reactivity insertion. This is adequate and 
conservative when compared to the typically obser-ved time delay 
of about 270 izilliseconds. Approximately 70 milliseconds after 
neutron flu-,- reaches the trip point, the pilot scram valve 
solenoid power supply voltage goes to zero and approximately 200 
milliseconds later2 concrol rod motion begins. The 200 
milliseconds are included in the allowable scram insertion times 
specified in Specification 3.3.C. In addition the control rod 
drop acci,.ent has been analyzed in NEDO-10527 and its supplements 
SE& 2 for the scram times given in Specification 3.3.C.  

Snrveillance requirement 4.3-3.C was originally written and used as 
a diagnostic surveillance technique during pre-operational and 
startup testing of Dresden 2 & 3 for the early discovery and 
identification of significant changes in drive scram performance 
following major changes in plant operation. The reason for the 
application of this surveillance was the imnpredicatable and 
degraded scram performance of drives at Dresden 2. The cause of 
the slower scram performances has been conclusively 
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3.4 BASES: STANDBY L IQUID CONTROL SYSTEM 

A. Normal System Avalab;lity 

The conditions under which the Standby Liquid Control System must provide shutdown capability are identified via the Plant Nuclear Safety Operational Analysis (Appendix G). If no more than one operable control rod 1.s withdrawn, the basic shutdown reactivity recuirement for the core is satisfied and the Standby Liquid 
Control System is not required. Thus, the basic reactivity 
requirement for the core is the primary determinant of when the 
liquid control system is required.  

The purpose of the liquid control system is to provide the capability of bringing the reactor from full power to a cold, xenon-free shutdown condition 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 that produces a concentration of 600 ppm of boron in the reactor core in less than 125 minutes. The 600 ppm concentration in the reactor core will bring the reactor from full power to a 3.0%Ak 
subcritical condition, considering the hot to cold reactivity 
difference, xenon poisoning, etc. The time requpirement for inserting the boron solution was selected to override the rate of reactivity insertion caused by cooldown of the reactor following 
the xenon poison peak.  

The minimum limitation on the r-elief valve setting is intended to prevent the recycling of liquid control solution via the lifting 
of a relief valve at too low a pressure. The upper limit on the relief valve -ettings provides sys-tem protection from 
overpres sure.  

B. 22eration with Inoperable Components 

Only one off; he two standby liqud control pumping loops is needed for operating the system. One inoperable pumping circuit does not immediatelv threaten shutdown capability, and reactor 
operaicn can continue while the circuit is being repaired.  
Assurance that the remaining system will perform its intended functian and that the long term average availability of the 
syStemo is not reduced is obtained for a one out of two system by an allowable equipment out of service time of one third of the normal surveillance frequency. This method determines an equipment out of service time of ten days. Additional 
conservatism is introduced by reducing the allowable out of service time to seven days, and by increased testing of the 
operable redundant component.  

-1A 9

Amendment No.)C 36



Unit 2
PBAPS

LIMITING CONDITION OF OPERATION

3.5.j. Local LHGR (Contid) 

If at any time during operation 
it is determined by normal surveil
ance that limiting value for LHGR 
is being exceeded, action shall be 
initiated within one (1) hour to 
restore LHGR to within prescribed 
l imits. If the LHGR is not return
ed to within prescribed limits 
within five (5) hou's, reactor 
power shall be decreased at a rate 
which would bring the reactor to 
the cold shutdown condition with
in 36 hours unless LHGR is return
ed to within limits during this 
period.Surveiiiance and correspond
ing action shall continue until 
reactor operation is within the 
prescribed limits.  

3.5.K. Minimum Critical Power Ratio (MCPR)

During steady state power operation, 
MCPR shall be_1-.26 for 7x7 fuel and 
--ýýo]33 for 0x8 fuel at rated power 

and floo. For core flows other than 
rated the MCPR shall be •AlW?6 times 
kf for 0x7 f&Aei and _- 1.33 times kf 
for 8 x8 fuel where kf is as shown in 
Figure 3.5.i-E. If at any time dur
ing operation it is determined by 
normal surveillance that Lhe limiting 
value for MCPR is being exceeded, act
ion sha1l be initiated within one (1) 
hour to restore MCPR to within pres
cribcd limits. if the MCPR is not 
returned to within prescribed limits 
within five (5) hours, reactor power 
shall be decreased at a rate which 
would bring the reactor to the cold 
shutdown condition within 36 hours 
unless MCPR is returned to within 
limits during this period. Surveil
lance and corresponding action shall 
continue until reactor operation is 
within prescribed !imits.

SURViEILLANCE REQUIREMENT

!45.K. Minimum Critical Power Ratio(MCPR)

MiRt shall be determined daily 
during reactor power operation 
at L 25% rated thermal power.
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3.5 BASES (cont'd.) 

C. HPCI 

The limiting conditions for operating the HPCI System are 
derived from the Station Nuclear Safety Operational Analy
sis (Appendix G) and a detailed functional analysis of the 
HPCI System (Section 6.0).  

The HPCIS is provided to assure that the reactor core is 
adequately cooled to limit fuel clad temperature in the 
event of a small break in the nuclear system and loss-of
coolant which does not result in rapid depressurization of 
the reactor vessel. The HPCIS permits the reactor to be 
shut down while maintaining sufficient reactor vessel 
water level inventory until the vessel is depressurized.  
The HPCIS continues to operate until reactor vessel pres
sure is below the pressure at which LPCI operation or Core 

Spray System operation maintains core cooling.  

The capacity of the system is selected to provide this re

quired core cooling. The HPCI pump is designed to pump 
5000 gpm at reactor pressures between 1100 and 150 psig.  
Two sources of water are available. Initially, deminera
lized water from the condensate storage tank is used in
stead of injecting water from the suppression pool into 
the reactor.  

When the HPCI System begins operation, the reactor depres
surizes more rapidly than would occur if HPCI was not ini
tiated due to the condensation of steam by the cold fluid 
pumped into the reactor vessel by the HPCI System. As the 
reactor vessel pressure continues to decrease, the HPCI 
flow momentarily reaches equilibrium with the flow through 
the break. Continued depressurization causes the break 
flow to decrease below the HPCI flow and the liquid inven
tory begins to rise. This type of response is typical of 
the small breaks. The core never uncovers and is continu
ously cooled throughout the transient so that no core 
damage of any kind occurs for breaks that lie within the 
capacity range of the HPCI.  

The analysis in the FSAR, Appendix G, shows that the ADS 
provides a single failure proof path for depressurization 
for postuated transients and accidents. The RCIC serves 
as an alternate to the HPCI only for decay heat removal 

when feed water is lost. Considering the IiPCI and the ADS 

plus RCIC as redundant paths, reference (1) methods would 

give an estimated allowable repair time of 15 days based 

on the one month testing frequency. However, a maximum 
allowable repair time of 7 days is selected for conservatism.  
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3.5.C BASrS (Cont'd) 

The HPCI and RCIC as well as all other Core Standby Coolinq 
Systems must be operable when starting up from a Cold Condition.  
It is realized that the 1IPCI is not designed to operate until 
reactor pressure exceeds 150 psiq and is automatically isolated 
before reactor pressure decreases below 100 psiq. It is the 
intent of this specification to assure that when the reactor is 
being started up from a Cold Condition, the HPCI is not known to 
be inoperable.  

D. RCIC System 

The RCIC is designed to provide rm~akeup to the nuclear system as 
part of thetplanned operation for periods when the main condenser 
it unavailable. The nuclear safety analysis, FS2)R Appendix G, 
shows that RCIC also serves for decay heat removal when feed 
water is lost. In all other postulated accidents and transients, 
the ADS provides redundancy for the 11PCI. Based on this and 
judgements on the reliability of the IIPCI system, an allowable 
repair tine of 1 month is specified. Imiediate anO weekly 
demonstrations of IIPCT operability during RCIC outage is 
considered adequate based on judgement and practicality.  

E. Automatic Depressurization System (PD!-) 

The limniting conditions for operating the ADS are derived from 
the Station Nuclear Operational Analysis (Appendix G) and a 
detailed functional analysis of the ADS (Section 6).  

This specification ensures the operability of the ADS under all 
conditions for which the automatic or manual depressurization of 
the nuclear system is an essential response to station 
abnormalities.  

The nuclear system pressure relief systeri provides automatic 
nuclear system depressurization for small breaks in the nuclear 
system so that the low pressure coolant injection (LPCI) and the 
core spray subsysters can operate to protect the fuel barrier.  

Because the Automatic Depressurization System does not provide 
makeup to the reactor primary vessel, no credit is taken for the 
steam coolinq of the core caused by the system actuation to 
provide further conservatism to the CSCS.  
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3o5 BASES (Contrd.) 
H. Enqineerin Safeguards CompartmeLts Coclina and Ventilation 

One unit cooler in each pump compartment is capable of providing 
adequate ventilation floa and cooling. Engineering analyses 
indicate that the temaperature rise in safeguards compartments 
without adequate ve--tilation flow or cooling is such that 
continrad operation of the safeguards equipment or associated 
auxiliary equipment cannot be assured. Ventilation associated 
with the High Pressure Service Water Pumps is also associated 
with the Emergency Service water pumps•, and is specified in 
Specification 3.9.  

o A ea Planar LiGR 

This specification assures that the peak cladding temperature 
following the postulated design basis loss-of-coolant accident 
will not exceed the limlit specified in the 10 CFR Part 50, 
Appendix K.  

The peak cladding temperature (PCT) following a postulated loss
of-coolant accident is primarily a function of the average heat 
generation rate of all the rods of a fuel assembly at any axial 
location and is only dependent, secondarily on the rod to rod 
power distribution within as assembly. The peak clad temperature 
is calcuiated assuming a LHGR for the highest powered rod which 
is equal to or less than the design LHGR corrected for 
densificationi, This LHuvsp times 1.02 is used in the heat-up code 
along with the exnos-ure dependent steady state gap conductance 
and rod-to-rod local ýeaKirng factors. The Technical 
Specification APTWSGR is this LHc4R oc the highest powered rod 
divided by its 3sc•2 teakinq factor. The limiting value for 
APLU3GE i.o T-hown in Figute, 3.5.1-A, B, F, G, and H.  

The calnulational procedure used to establish the APLHGR showni on 
FPigures 2.5.1.A. B, F, G, and H is based on a loss-of-coolant 
accident analyz,:t s., The analysis was pettormed using General 
liectric (GE) o,•alculational models which are consistent with the 
reauiiemerts tof Appendix K to 10 CFR Part 50. A complete 
daJ.Scussion of each code employed in the analysis is presented in 
Reference 4. . °• Differenc,,-es in the Peach Bottom analysis as 
compareca to previous analyses performed with Reference 4l are: 
(1) the analysis assumes a fuel assembly planar power consistent 

with 1'2T of the NIAPYI&3GR shown in Figure 3.5.1--A, B, F, G, and H; 
(2) fission lproduct decay is computed assuming an energy release 
rate of 200 t¾V/Fission; (3) Pool boiling is assumed after 
nucleate boiling is lost during the flow stagnation period; f4) 
the effects of core spray entrainment and counter-current flow 
limiting as described in Reference 5, are included in the 
reflooding calculations.  
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A list of the significant plant input parameters to the loss-of
coolant accident analysis is presented in Table 3.5-1.  

J. Local LHGR 

This specification assures that the linear heat generation rate 
in any rod is less than the design linear heat generation if fuel 
pellet densification is postulated. The power spike penalty 
specified is based on the analysis presented in Section 3.2.1 of 
Reference I and References 2 and 3, and assumes a linearly 
increasing variation in axial gaps between core bottom and top, 
and assures with a 95% confidence, that no more than one fuel rod 
exceeds the design linear beat generation rate due to power 
spiking. The LHGR as a function of core height shall be checked 
daily during reactor operation at 25% power or greater to 
determine if fuel burnup, or control rod movement has caused 
changes in power distribution. For LHGR to be a limiting value 
below 25% rated thermal power, the MTPF would have to be greater 
than 10 which is precluded by a considerable xaargin when 
employing arty permissible control rod pattern.  
Densification analyses for 3x8 fuel are presented in Section 
3.3.4.3 and Appendix B of ;,eference 7.  

K. Minimum Critical Power RatioMPR3 

The requirel operating limit MCPR's at steady state operating 
conditions as specified in Specification 3.5.K are derived fromn 
the established fuel cladding integrity Safety Limit MCPR of 
1.06, and analyses of the abnormal operational transients 
presented Xn Reference 6. .or any abnormal operating transient 
analysis evaluation with the initial condition of the reactor 
being at the steady state operating limit it is required that the 
resulting MCPR does not decrease below the Safety Limit MCPR at 
any time during the transient assuming instrament trip setting 
given in 2*@peci1ication. 2.1 

To assure that the fuel cladding integrity Safety Limit is not 
exceeded during any anticipat-ed abnormal operational transient, 
the most limiting transients have been analyzed to determine 
which result in the largest reduction in critical power ratio 
(CPR). The type of transients evaluated wore loss of flow, 
increase in pressure and power, positive reactivity insertion, 
and coolant temnerature decrease.  
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3.5.K BASES rContld.) 
Tih limiting transient which determines the required steady state 
MCPR limits is the Rod Withdrawal Error transient for both 7x7 
and 8x8 fuel. This transient yields the largest ACPR for each I 
type of fuel. When added to the safety limit MCPR of 1.06, the 
required minimum operating limit MCPR's of specification 3.5.K 
are obtained.  

Two codes are used to analyze the rod ý,ithdrawal error transient.  
The first: code simulates the three dimensional BWR core nuclear 
and thermal-hyd.raulic characteristics. Using this code a 
limitin4 control rod pattern is determined; the following 
assumptions are included in this determination: 

(1) The core is operating at full power in the xenon-free 
condition.  

(2) The highest worth control rod is assumed to be fully 
inserted.  

(3) The analysis is performed for the most reactive point in the 
cycle.  

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

(5) A bundle in the vicinity of the highest worth control rod is 
assuned to be operating at the maximum allowable linear 
heat generation rate.  

(6) A bundle in the vicinity of the highest worth control rod is 
assumed AcŽ be operating at the minimum allowable critical 
power ratio.  

The three-dioiensicnal BWR code then simulates the core response 
to the control rod withdrawal error. The second code calculates 
the Rod Block Monitor response to the rod withdrawal error. This 
code simulates the Rod Block Monitor undex selected failure 
conditions (LPRM) for the core response (calculated by the 3
dimensional BWR simulation code) fo- the control rod withdrawal.  

The analysis of the rod withdrawal error for Peach Bottom Unit 2 
considers the continuous withdrawal of the maximum worth control 
rod at its maximum drive speed from the reactor which is 
operating with the limiting control rod pattern as discussed 
above.  
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A brief summary of the analytical method used to determine the nuclear characteristics is given in Section 5.3 of Reference 7.  

Analysis of the abnormal operational transients is presented in 
Section 6.3 of Reference 6. Input data and operating conditions 
used in this analysis are shown in Table 6-2 of Reference 6.  
L. Average Planar LHGR (APLHPj, Local LHGR and Minimum 

Critical Power Ratio 

In the event that the calculated value of APLHGR, LHGR or MCPR exceeds its limiting value, a determination is made to ascertain 
the cause and initiate corrective action to restore the value to 
within pres.ribed limits. The status of all indicated limiting 
fuel bundles is reviewed as well as input data associated with 
the limiting values such as power distribution, instrumentation 
data (Traversing In-core Probe-TIP, Local Power Range Monitor 
LPRZ4, and reactor heat balance instrumentation), control rod 
configuration, etc., in order to determine whether the calculated 
values are valid.  

In the event that the review indicates that the calculated value 
exceeding limits is valid, corrective action is immediately 
undertaken to restore the value to within prescribed limits.  
Following corrective action, which may involve alterations to the 
control rod configuration and consequently changes to the core 
power distribution, revised instrumentation data, including 
changes to the relative neutron flux distribution for up to 43 
incore locations is obtained and the power distribution, APLHGR, LHGR and MCPR calculated. Corrective action is initiated within 
one hour of an indicated value exceeding limits and verification 
that the indicated value is within prescribed limits is obtained 
within five hours of the initial indication.  

In the event that the calculated value of A-PLHGR, LHGR or MCPR 
exceeding its limiting value is not valid, i.e., due to an 
erroneous instrumentation indication etc., corrective action is 
initiated within one hour of an indicated value exceeding limits.  
Verification that the indicated value is within prescribed limits 
is obtained within five hours of the initial indication. Such an 
invalid indication would not be a violation of the limiting 
condition for operation and therefore would not constitute a 
reportable occuxrrences 
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Operating experience has demonstrated that a calculated value of 
APLBGR, LIGR or MCPR exceeding its limitinc value predominately 
occurs due to this latter cause. This experience coupled with 
the extrenely unlik•ely occurrence of concurrent operation 
exceeding APLHGR,C LHGR or MCPR and a Loss of Coolant Accident or 
applicable Abnormal Operational Transients demonstrates that the 
times required to initiate corrective action (1 hour) and restore 
the calculated value of APLITGR, LHGR or MCPR to within prescribed 
limits (5 hours) are adequate.  

M. References 

1. "Tuel Densification Effects on General Electric Boiling 
Water Peactor Fuel", Supplements 6, 7, and 8 NEDM-10735, 
August 1973.  

2. S7upplement 1 to Technical Report on Densifications of 
General Electric Reactor Fuels, December 14, 1974 
(Regculatory Staff), 

3. Communication: V. A. Moore to I. S. Mitchell, "Vodifiecd GE 
Model for Fuel Densification", Docket 50-321, March 27, 
1974.  

4. General Electric Company Analytical Model for Loss-of
Coolant Analysis in Accordance with 10 CFP 50, Appendix K, 
NEDF-20566 (Draft), August 1974.  

5. General Electric Refill Reflood Calculation (Supplement tc 
SAFE Code Description) transmitted to the US7FC by letter, 
G. L. Gyorey to Victoor Stello, Jr., dated December, 1974.  

6. "General Electric Boiling Water Reactor Reload-2 License 
A•tendment for Peach Bottom Atomic Pow,,er Station Unit 2," I 
NEDO-21578, February 1977.  

7. General Electric BWP. Generic Reload Application for 8x8 
fuel, NEDO-20360, Revision 1, Supple.ent- 4, April 1976.  
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LIMITING CONDITIONS 1-kr:< OPERATION SURVEILL ,E REQUIREthMNI",; 

3'.6 PRIMARY SYSTEM BOUNDARY 4.6 PRIMARY SYSTEM BlOUNDARY 

ApplI i cabilI i ty : Appl cability:

Applies to the operating 5taLus 01 

the reactor coolant system.  

Objective: 

To assure the integrity and safe 

operation of the reactor. coolant 

system.  

pecifi cation: 

A. Thermal and Pressurization 
Liarii i-ati ons 

1. The average rate of reactor 

coolant temperature change 

during normal heatup or 

cooldown shall not exceed 

1000 F increase (or decrease) 

in any one-hour period.  

2. Th 'ie~ct, 'e't cr shll 1 be 

vented and power operation 

shall not be conducted un

less the reactor vessel tcm

perature is equal to or 

greater than that shown in 

Figure 3.6.1. The reactor 

vessel shall not be pressur

iz(!d above 250 psig unless 

the reactor ves,;el tempera

tureu, are eqCuLda to or greater 

than 1 3!;(F if fuel is in the 

reacLor vessel.

j. I

(a) Bottom head drain.

(b) Recirculation loop.0 ' 
B.  

2. Reactor vessel temperatur,_ 

and reacLor coolant pr,

sure shall be pcrmaneli'ty 
logged at least every 15 

minutes whenever the :hl h 

temperature is below 22C'F 
and the reactor ve.r, cl is 

not vcnted.  

Toe.t specimens of the rca:

tor ves sel base, welld nrid 
heat affected zone.  

subjecled to the hi qh..J

• 1l1 3 .

Amendment No./A, 36

Applies to the p'eriodic examin3
tion and testing recluiremnenLs 

for the reactor cooling ,y,-tem.  

Objective: 

To determine the condition of 

.the reactor coolant system and 

the operatibn of the safety d.

vices relaLcd to it.  

Speci fi cation: 

A. Thermal and Pressuri;'aLizn 
Lirni tat ions 

S1. During heatups and cool

downs, the follow.ino tem

peratures shall be pcrma

nently logged at lea.,t 

every 15 minutcs until Lthe 

difference betwcen ar.y '.., 

readings taken over a 45 

minute period is lc.- th.n 
5CF.
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LIMITING CONDITIONS FOR OPERATION

3.G.A Thermal and Pressurization 

3. The reactor vessel head bolt
ing studs shall not be under 
tension uiiess the tempera
ture of the vessel head 
flange and the head is great
er than 100 0 F.  

4. The pufnp in an idle recircu
lation loop shall not be 
started unless the tempera
tures of the coolant within 
the idle and operating recir
culation loops are within 
50OF of each other.  

5. The reactor recirculation 
puumps shall not be started 
unless the coolant tempera
tures between the dome and 
the bottom head dzain are 
within 145 0 F.  

6. Reactor vessel pressure shall 
not exceed 1020 psig at any time 
during normal s•teady state 
reactor power operation. In 
the event that this LCO is 
exceeded, steps shall be 
immediately initiated to reduce 
the pressure below 1020 psig.  
If this can not be done, shutdown 
to cold conditions shall be 
accomlplished within 24 hours.  

Amendment No. 36

SURVEILLANCE REQUIREMENTS

4.6.A Thermal and Pressurization 

fluence of greater than 1 
Mov neutrons shall be in
stalled in the reactor ves
sel adjacent to the vessel 
wall at the core midplane 
level. The specimens and 
sample program shall con
form to ASTM E 185-66 to 
the degree discussed in 
the FSAR.  

Selected neutron flux speci
mens shall be removed dur
ing the third refueling 
outage and tested to exper
imentally verify or adjust 
the calculated values of 
integrated neutron flux 
that are used to determine 
the NDTET for Figure 3.6.1.

3. When the reactor vessel 
head bolting studs are ten
sioned and the reactor is 
in a Cold Condition, the 
reactor vessel shell tem
perature immediately below 
the head flange shall be 
permanently recorded.

4. Prior to and during startup 
of an idle recirculation 

.loop, the temperature of 
the reactor coolant in the 
operating and idle loops 
shall be permanently logged.  

5. Prior to starting a recir
culation pump, the reactor 
coolant temperatures in the 
dome and in the bottom head 
drain shall be compared and 
permanently logged.  

6. The reactor pressure shall be 
logged once a day.  
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3.6.A & 4.6.A BASES 

Thermal and Pressurization Limitations 

The thermal limitations for the reactor vessel are dis
cussed in Section 4.2 of the FSAR.  

The allowable rate of heatup and cooldown for the reactor 
vessel contained fluid is 100OF per hour averaged over a 
period of one hour. This rate has been chosen based on 
past experience with operating power plants. The associ
ated time periods for heatup and cooldown cycles when the 
100OF per hour rate is limiting provides for efficient, 
but safe, plant operation.  

Specific analyses were made based on a heating and cool
ing rate of 100°F/hour applied continuously over a tem
perature range of 100OF to 546 0 F. Calculated stresses 
were within ASME Boiler and Pressure Vessel Code Section 
III stress intensity and fatigue limits even at the 
flange area where maximum stress occurs.  

The manufacturer performed detailed stress analysis as 
shown in FSAR Appendix K, "Reactor Vessel Report". This 
analysis includes more severe thermal conditions than 
those which would be encountered during normal heating 
and cooling operations.  

The permissible flange to adjacent shell temperature dif
ferential of 145°F is the maximum calculated for 1000F 
hour heating and cooling rate applied continuously over a 
100*F to 5501F range. The differential is due to the 
sluggish temperature response of the flange metal and its 
value decreases for any lower heating rate or the same 
rate applied over a narrower range.  

The coolant in the bottom of the vessel is at a lower 
temperature than that in the upper regions of the vessel 
when there is no recirculation flow. This colder water 
is forced up when recirculation pumps are started. This 
will not result in stresses which exceed ASME Boiler and 
Pressure Vessel Code, Section III limits when the tem
perature differential is not greater than 145 0 F.  

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 main
tained at a high degree of integrity, restrictions have 
been placed on the operating conditions to which it can 
be subjected.  

Amnendment No. 36 
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The nil-ductility transition (NDT) temperature is defined 
as the temperature below which ferritic steel breaks in a 
brittle rather than ductile manner. Radiation exposure 
from fast neutrons ( > 1 mev) above about 101 7 nvt may 
shift the NDT temperature of the vessel base metal above 
the initial value. Extensive tests have established the 
magnitude of changes as a function of the integrated neu
tron exposure. These changes presented in Figure 3.6.1 
based on an initial maximum NDTT of the reactor vessel 
shell and head of 40 0 F. Test results as indicated in 
Appendix K of the FSAR show that the initial NDTT is less 
than this value.  

Current AEC bases indicate that the vessel pressure 
should be limited when the vessel temperature is below 
185 0 F. Other investigations indicate that this' limit is 
conservative. This matter is currently under technical 
review by the applicable Code Committees. Based on this 
technical review, the applicant will submit a special re
port within five years which will provide the bases to 
revise this limit as required.  

Neutron flux wires and samples of vessel material are in
stalled in the reactor vessel adjacent to the vessel wall 
at-the core midplane level. The wires and samples will 
be removed and tested to experimentally verify the values 
used for Figure 3.6.1.  

As described in paragraph 4.2.5 of the Safety Analysis re
port, detailed stress analyses have been made on the re
actor vessel for both steady state and transient condi
tions with respect to material fatigue. The results of 
these transients are compared to allowable stress limits.  
Requiring the coolant temperature in an idle recircula
tion loop to be within 50°F of the operating loop temp
erature before a recirculation pump is started assures 
that the changes in coolant temperature at the reactor 
vessel nozzles and bottom head region are acceptable.  

The plant safety analysis (Ref.: NEDO-21578) states that all MSIV 
valve closure - Flux scram is the event which satisfies the ASME 
Boiler and Pressure Code requirements for protection from the 
consequences of pressure in excess of the vessel design given in 
Subsection 4.2 of the FSAR, is well above the peak pressure produced 
by the above overpressure event. Pressure transients and overpressuriza
tion events are analyzed assuming a maximum initial dome pressure of 
1020 psig. An operating limit of 1020 psig will assure that the 
reactor operating pressure will not exceed the initial pressure assumed 
in the ASME vessel code compliance analysis.  

Amendment No."3 6 -152-
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3.G.D & 4.6.D BASES: SATETY AND REFLIrT V7L.'IS 

The safety/relief and safety valves are required to be operable 
above the pressure (122 psig) at which the core spray syster is 
not designed to deliver full flow. The pressure relief system 
for each unit at the Peach Bottom APS has been sized to Meet tvo 
design bases. First, the total capacity of the safety/relief 
valves and the safety valves has been established to meet the 
overpressure protection criteria of the AS?!E code. Second, the 
distribution of this required capacity between safety/relief 
valves and safety valves has been set to meet design basis 
4.4.4.1 of subsection 4.4 which states that the nuclear system 
safety/relief valves shall prevent openinq of the safety-valves 
durinq normal plant isolations and load rejections.  

The details of the analysis which shows compliance with the AM'T 
code requirements is presented in subsection 4.4 of the FSPR and 
the Reactor Vessel Overpressure Protection Summary Technical 
Report presented in Appendix K of the FSAR.  

Eleven safety/relief valves and two safety valves have been 
installed on Peach Bottom Vrnit 2 with a total capacity of 79.7% 
of rated steam flow. The analysis of the worst overpressure 
transient, (3 second closure of all main steam line isolation 
valves) neglecting the direct scram (valve position scram) 
results in a maximum vessel pressure of 1297 psig if a neutron 
flux scram is assumed. This results in a 78 psig margin to the 
code allowable overpressure limit of 1375 psig.  

To meet the power generation design basis, the total pressure 
relief system capacity of 79.7% has been divided into 66.0% 
safety/relief (11 valves) and 13.7% safety (2 valves). The 
analysis of the plant isolation transient (Turbine trip with 
bypass valve failure to open) assuming a turbine trip scrwm is 
presented in "General Electric Boiling Water Reactor Increased 
Relief Valve Sim-,er Marain Evaluation For Peach Bottom Atomic 
Power Station Unit 2." This analysis shows that the 11 
safety/relief valves limit pressure at the safety valves to 29 
psiq below the setting of the safety valves. Therefore, the 
safety valves will not open.  

Experience in safety/relief and safety valve operation show that 
a testing of 50 pez cent of the valves per year is adequate to 
detect failure or deteriorations. The safety/relief and safety 
valves are benchtested every second 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
0 \WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 36 TO FACILITY LICENSE NO. DPR-44 

PHILADELPHIA ELECTRIC COMPANY 

PEACH BOTTOM ATOMIC POWER STATION 

UNIT NO. 2 

DOCKET NO. 50-277 

1.0 Introduction 

By letters dated March 14, 1977, June 14, 1977 and June 21, 1977, 
Philadelphia Electric Company requested Amendments to Facility 
Operating License No. DPR-44. The amendments would modify the 
Technical Specifications for the Peach Bottom Atomic Power Station 
Unit No. 2 to (1) permit operation of the facility with 172 Reload 
2 (Cycle 3) 8 x 8 fuel bundles with holes drilled in the lower tie 
plates of all reload bundles to provide an alternate bypass flow 
path, and (2) increase the setpoints of the relief valves to 
reduce the probability of excessive leakage around the setpoint pilot 
valve. Reduction in leakage will reduce spurious valve openings and 
failure of reclosure.  

During the course of staff review, we identified minor changes to 
the Technical Specifications as proposed by PECO. These changes, 
which were discussed with and concurred in by the licensee, are 
incorporated in the Technical Specifications approved herein.  

2.0 Background 

The licensee has proposed to reload Peach Bottom Unit No. 2 reactor 
with 172 8 x 8 (8D774H) bundles having an average enrichment of 
2.74 wt% U-235. Most of these bundles will have 100 mil channels, 
but for as many as 33 bundles, 80 mil channels may be substituted.  
All 1-inch bypass flow holes in the core support plate have been plugged 
and two 9/32 inch holes have been drilled in the lower tie plate 
of the Reload 1 and 2 assemblies. Four 8 x 8 lead test assemblies 
(LTA) and twelve developmental fu channels which were part of 
Reload-I will remain in the core.zl)
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The documentation submitted in support of the proposed reload 
consisted of the GE BWR Reload 2 licensing submittal for each Bottom 
Unit No. 2(2), proposed Technical Specification changes(3), responses 
to an NRC request for additional information(4), and a supplemental 
analysis of th se transients affected by an increased relief valve 
simmer margin.(I1) 

3.0 Evaluation 

3.1 Nuclear Characteristics 

The information presented in the licensing submittal closely 
follows the guidelines of Appendix A of NEDO-20360( 5 ). Although 
later supplements to this report are undergoing review by the staff, 
portions of this topical have been found applicable for reactors 
containing 8 x 8 reload fuel and are acceptable to the staff when 
supplemented with information required by our status report(6). The 
supplemental information provided by the licensee and the staff's 
evaluation thereof are summarized below.  

For Cycle 3 operation of Peach Bottom Unit No. 2 a total of 172 
fresh 8 x 8 fuel bundles (8D274H) with an average enrichment of 
2.74% by weight and high gadolinia content will be loaded throughout 
the core. In addition, 116 exposed 8D274 L's, 68 exposed 8D274H's 
and 4 LTA's from Reload I, and 4Q4 exposed 7D250's from the original 
loading will remain in the core. (2) Thus, for Cycle 3 approximately 
22% of the 764 fuel bundles will be fresh, 25% will have been 
exposed for one cycle and 53% will have been exposed for two cycles.  

The loading pattern will in general be arranged so that of the 
four bundles located about each control rod position two are 
holdovers from Cycle 1, one was introduced at Reload 1, and one 
is a fresh Reload 2 bundle.  

The data in Reference 2 indicate that the nuclear characteristics 
of the Reload 2 8 x 8 core are similar to the previous core. Thus, 
the total control system worth, temperature, and void dependent 
behavior of the reconstituted core will not differ significantly 
from those values previously reported for the Peach Bottom Unit No. 2 
reactor. The shutdown margin of the reconstituted core meets the 
Technical Specification requirement that the core be at least 0.38% Ak 
subcritical in the most reactive operating state with the most 
reactive rod fully withdrawn and with all the others fully inserted.  
For Cycle 3 the minimum shutdown margin has been calculated to be 
0.0124 Ak.
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The information presented in Reference 2 indicates that a boron 
concentration of 600 ppm in the moderator will bring the reactor 
subcritical by at least 0.03 Ak at 20'C, xenon free. Therefore, 
the alternate shutdown requirement of the General Design Criteria 
is met by the Standby Liquid Control System.  

The Technical Specification requirement for the storage of fuel 
for Peach Bottom is that the effective multiplication factor, keff, 
of the fuel as stored in the fuel storage rack is equal to, or 
less than, 0.90 for normal storage conditions. This is achieved if 
the uncontrolled k - of a single fuel bundle is less than 1.30 at 
65°C. The peak uncontrolled k - of the 8 x 8 8D274H fuel bundles, 
within the applicable exposure and temperature rang , is 1.216 so 
that storage requirements for Peach Bottom are met.?5) 

The full power scram reactivity curves used for the Reload 2 cycle 
are shown in Figure 6.6 of Reference 2. The scram curves used in 
the anticipated transient analyses include a design conservatism 
factor of 0.8 which is acceptable to the staff(6).  

The void and Doppler coefficients of reactivity for the Reload 
2 cycle are given in Table 5-1 of Reference 2. The void coefficient 
of reactivity at the core average void fraction of 41 percent is 
expected to vary from -17.16 to -14.65 x 10-4 (Ak/k)/AV. The Doppler 
coefficient at a fuel temperature of 650%C will range from -1.223 to 
-1.119 x 10-5 (Ak/k)/AT.  

Thus, based on our review of the information presented in the 
Peach Bottom Unit No. 2 licensing submittalWl, 2) as suplemented by 
applicable portions 1 f the generic 8 x 8 reload report-•) and the staff's 
acceptabce thereof,( ) we have determined that the nuclear characteristics 
and performance of the reconstituted core for Cycle 3 are similar to those 
of the first fuel cycle and are acceptable.  

3.2 Mechanical Design 

The Reload 2 fuel has the same mechanical configuration and fuel 
bundle enrichments as the 8D274H fuel assemblies described in the 
8 x 8 generic reload report (Reference 5), except for channel wall 
thickness and the holes drilled in the lower tie plate. The channel 
wall thickness for most of the reload fuel is nominal 0.100 inches 
but some standard product line fuel channels with nominal 0.080 inch 
wall thickness may be substituted. Two 9/32 inch holes are drilled 
in the lower tie plate of the reload assemblies to provide bypass 
flow. Also, the improved water rod design described in Section 3.1 
of Reference 5 has been adopted.
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The generic 8 x 8 reload report(5)supplements of which are under 
review, has been found acceptable for use for reactors containing 
8 x 8 reload fuel, when supplemented with information required by 
our status report (Reference 6) on the GE generic report evaluation.  
The thicker 0.100 inch wall channels will result in larger margins 
for withstanding operating loads. On the basis of our review of 
the generic 8 x 8 reload report and the reload submittal we conclude 
that the mechanical design of the Peach Bottom Unit No. 2 Reload 2 
is acceptable.  

3.3 Thermal-Hydraulics 

The GE generic 8 x 8 fuel reload topical report(5) and GETAB( 7 ) 

are referenced to provide the description of the thermal-hydraulic 
methods which were used to calculate the thermal margins.  
Application of the GETAB establishes: 

(1) the fuel damage safety limit, 

(2) the limiting conditions of operation (LCO) such that the 
safety limit is not exceeded for normal operation and 
anticipated transients, and 

(3) the limiting conditions of operation such that the initial 
conditions assumed in the accident analyses are satisfied.  

We have evaluated the Peach Bottom Unit No. 2 cycle 3 thermal 
margins based on the GETAB report(7) and plant specific input 
information provided by the licensee. The staff evaluation of 
these margins is reported herein.  

3.3.1 Fuel Cladding Integrity Safety Limit MCPR 

The fuel cladding integrity safety limit MCPR is 1.06. It 
is based on the GETAB statistical analysis which assures that 
99.9% of the fuel rods in the core are not expected to experience 
boiling transition during abnormal operational transients. The 
uncertainties in the core and system operating parameters and 
the GEXL correlation (Table 4-1 of the licensee submittal(2)) 
combined with the relative bundle power distribution in the core
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form the basis for the GETAB statistical determination of the 
safety limit MCPR. The tabulated list of uncertainties for Peach 
Bottom Cycle 2 are the same or more conservative than those used 
in GETAB (revision of Table IV-I Appendix IV of NEDO-10958 
(Reference 8)). The analysis includes an additional uncertainty 
in the standard deviation for the TIP readings (3.53-3.90%) due 
to the bypass void content resulting from plugging of the bypass 
holes. The generic core selected for the GETAB statistical 
analysis is a typical 251/764 core and therefore applies to 
Peach Bottom Unit No. 2. The generic GETAB statistical analysis 
results are conservative because the bundle power distribution 
used for the GETAB application has more high power bundles than 
the distribution expected during the third cycle of operation of 
the Peach Bottom Unit No. 2 reactor. This results in a 
conservative value of the MCPR which meets the 99.9% criterion.  
We conclude that the proposed fuel integrity safety limit, a 
MCPR of 1.06, is acceptable for Peach Bottom Cycle 3.  

3.3.2 Operating Limit MCPR 

Various transient events will reduce the MCPR below the operating 
MCPR. To assure that the fuel cladding integrity safety limit 
(MCPR of 1.06) is not violated during anticipated abnormal operational 
transients, the most limiting transients have been analyzed to 
determine which one results in the largest reduction in critical power 
ratio (AMCPR). The licensee has submitted the results of analyses 
of those transients which provide a significant decrease in MCPR 
(Reference 2).  

The transients evaluated were the turbine trip with failure of 
the bypass valves, loss of a 1000 feedwater heater, and the control 
rod withdrawal error. The most limiting of these transients for 
the 8 x 8, 7 x 7, and LTA fuel types was the control rod withdrawal 
error which caused a AMCPR of 0.27 for the 8 x 8 and LTA fuel and 
a AMCPR of 0.20 for the 7 x 7 fuel.  

Addition of these AMCPR's to the safety limit MCPR (1.06) gives 
the minimum operating limit MCPR for each fuel type required to 
avoid violation of the safety limit, should his limiting transient 
occur. Therefore, the operating limit MCPR's are 1.26 for 7 x 7 
fuel and 1.33 for 8 x 8 and LTA fuel.
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The transient analyses, upon which the proposed operating MCPR's 
are based, used initial condition and transient input parameters as 
specified in Table 4-3 and Table 6-2, respectively,_of Reference 2.  

For each of the transients evaluated and for each fuel type the 
associated AMCPR was calculated using an assumed initial MCPR. For 
Peach Bottom Unit No. 2 Reload 2 the assumed initial MCPR for the 
calculation was lower than the operating MCPR eventually determined.  
The sensitivity of the calculated AMCPR to initial MCPR has been 
found to be Vk, however, and the MCPR operating limits would not 
be affected.k 

A GE study(7) has shown that the critical power increases if the axial 
power peak shifts toward the bottom of the core or the local peaking 
(R-factor) decreases. As core exposure increases not only does the 
axial power peak shifts toward the bottom of the core but the value of 
the R-factor also decreases. Therefore, the critical power will increase 
as core exposure increases.  

The Cycle 3 operating limit MCPR was determined for an axial power peak 
assumed to be representative of beginning-of-cycle conditions and to be 
located at the midplane (axial peak to peak average of 1.40). The 
R-factors, which are a function of the local power peaking, are also 
representative of beginning of cycle conditions. The values used are 
1.08 for 7 x 7 fuel and 1.095 for 8 x 8 fuel. We have reviewed the 
information presented and determined that, during the cycle, as both 
the R-factor, and the position of peak axial power change as described 
above, the critical power will increase and the operating limit MCPR 
(which will not change) will become more conservative.  

The AMCPR's calculated for the various transients were demonstrated 
to be M jnsitive to the 25 psi increase in safety/relief valve set 
point.. Also, the A MCPR's were found to be insensitive to use 
of 0.95 (instead of 940) design conservatism factor for the 
Doppler coefficient .? 

Analyses have shown that the operating limit MCPR's of 1.26 
for 7 x 7 fuel and 1.33 for 8 x 8 and LTA fuel assure that the 
fuel cladding integrity safety limit is not exceeded during 
anticipated abnormal operational transients. Hence, we conclude 
that the operating limit MCPR's of 1.26 for 7 x 7 fuel and 1.33 for 
for 8 x 8 and LTA fuel are acceptable.
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3.3.3 Rod Withdrawal Error 

The rod withdrawal error transient is discussed in Reference 2 in 
terms of worst case conditions which occur at beginning of cycle 
for Peach Bottom Unit No. 2. Assumptions and descriptions of the 
rod withdrawal event are given in Reference 5. The information 
in these references indicates that the local power range monitor 
subsystem (LPRM's) will detect high local powers and alarm. However, 
should the operator ignore the LPRM alarm, the rod block monitor 
subsystem (RBM) set at 107% of initial power level will terminate 
the transient when the critical power ratio is equal to 1.06 for 
the 7 x 7, 8 x 8, and LTA.' The ACPR predicted in the transient 
analysis for the rod withdrawal error is conservative because this 
ACPR is that associated with the particular RBM signal which allows 
the most extensive withdrawal. Although other RBM signals are 
affected by bypass voiding the one on which the operating limit MCPR 
is based is not so affected. We conclude that the analysis and the 
predicted consequences of this localized transient are acceptable.  

3.3.4 Operating MCPR Limits for Less Than Rated Power and Flow 

For the limiting transient of recirculation pump speed control 
failure at lower than rated power and flow condition, the licensee 
will conform to the limiting conditions for operation stated in 
paragraph 3.5.k of the Technical Specifications. This requires 
that for core flows less than the rated flow, the licensee maintain 
the MCPR greater than the operating minimum values. The minimum 
MCPR values for less than rated flow are the rated flow values 
(1.26 for 7 x 7 and 1.33 for 8 x 8 and LTA) multiplied by the 
respective Kf factors appearing in Figure 3.5.1-E of the Technical 
Specifications. The Kf factor curves were generically derived 
and assure that the most limiting transient occurring at less than 
rated flow will not exceed the safety limit MCPR of 1.06. We 
conclude that the calculated consequences of the anticipated 
abnormal transients do not violate the thermal limits of the fuel 
or the pressure limits of the reactor coolant boundary.  

3.4 Accident Analysis 

3.4.1 ECCS Appendix K Analysis 

On December 27, 1974, the Atomic Energy Commission issued an Order 
for Modification of License implementing the requirements of 
10 CFR 50.46, "Acceptance Criteria and Emergency Core Cooling 
Systems for Light Water Nuclear Power Reactors". One of the
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requirements of the Order was that prior to any license amendment 
authorizing any core reloading"...the licensee shall submit a 
reevaluation of ECCS cooling performance calculated in accordance 
with an acceptable evaluation model which conforms to the 
provisions of 10 CFR Part 50.46". The Order also required that 
the evaluation shall be accompanied by such proposed changes in 
Technical Specifications or license amendments as may be necessary 
to implement the evaluation results.  

The Peach Bottom Unit No. 2 ECCS perform nce 2as been evaluated 
for the 7 x 7, 8 x 8, and LTA fuel typestl, 2). The Technical 
Specifications as proposed limit MAPLHGR's such that the ECCS 
system would meet the performance criteria of §50.46, based on 
current GE ECCS analysis methods.  

Recently, however, GE has discovered several errors in the input 
to the ECCS analyses as applied to Peach Bottom Unit No. 2 which 
if considered alone would require a cummulative reduction in MAPLHGR 
by 6% for all fuel types. Conversely, several anticipated changes 
in the GE ECCS calculational models would allow an increase in 
I*IAPLHGR by more than 6% for each fuel type.  

Based on the cancellation of the effects of input errors by the 
calculational model improvements, Peach Bottom Unit No. 2 has b 
exempted from an upgraded ECCS evaluation for Cycle 3 operationMj 
and will be allowed to operate under the MAPLH R limits presented 
in the documentation submitted for the reload.(l, 2, 3) This 
exemption has been granted with the understanding that new ECCS 
calculations will be performed in the future using correct input 
and improved calculational models.  

We conclude that operation of the reactor in accordance with the 

Technical Specifications will meet the requirements of 10 CFR 50.46.  

3.4.2 Steamline Break Accident 

Steamline break accidents which are postulated to occur inside 
containment are covered by the ECCS analysis discussed in section 
3.4.1. The analysis of steamline break accidents occurring outside 
containment as presented by the licensee is acceptable based on 
our generic review of NEDO-20360.( 5 , 6)
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3.4.3 Fuel Loading Error 

Fuel loading errors are discussed in Reference 2 for a fuel bundle 
placed in an improper location or rotated 180 degrees in a 
location near the center of the core. For Peach Bottom Unit No. 2 
Cycle 3, the information in References 2 and 4 indicates that the 
worst case fuel loading error which is a 180 degree rotated 8 x 8 
results in a peak linear heat generation rate (LHGR) of 16.8 KW/ft 
and a minimum critical power ratio(MCPR) of 1.13 in the misplaced 
fuel bundle during steady state operation.  

The peak LHGR is less than that required to exceed the specified 
fuel design limits. Fuel damage criteria are not exceeded during 
this accident. Fuel bundles adjacent to a misplaced fuel bundle 
will be negligibly affected. We conclude that the consequences 
of a fuel loading error are acceptable.  

3.4.4 Control Rod Drop Accident 

Information regarding the control rod drop accident analysis as 
applied to Peach Bottom Unit No. 2 for Cycle 3 has been provided in 
References 2 and 4.  

In many cases it is possible to demonstrate that for a given plant 
and cycle the worst possible rod drop accident will not lead to peak 
fuel enthalpies above the design basis limit of 280 cal/gm without 
doing plant specific calculations. This is achieved by comparing the 
plant specific accident reactivity, Doppler coefficient, and scram 
reactivity to bounding curves for these variables as presented in 
Reference 5.  

For Peach Bottom Unit No. 2 Cycle 3, the scram reactivity did not 
meet the bounding criterlon of Reference 5 and in accordance with 
current staff criteria (6) a plant specific or direct calculation was 
required. This calculation employed the same methods approved in 
Reference 6 for the derivation of the bounding curves of Reference 5.  
The predicted peak fuel enthalpy was 110 cal/gm which is less than the 
design basis limit of 280 cal/Om. We have reviewed the calculational 
methods as well as the input data and determined that the analysis 
and predicted consequences of thie control rod drop accident are 
acceptable.  

3.4.5 Fuel Handling Accident 

With respect to fuel handling accidents, in References 2 and 4, 
the applicant noted that the description and analyses of this 
event provided in the FSAR and discussed in the generic 8 x 8 
reload report (Reference 8) are applicable to this reload. That 
is, the total activity released to the environment and the 
radiological exposures for the 8 x 8 fuel will be less than those
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values presented in the FSAR for the 7 x 7 core. As identified in 
the FSAR the radiological exposures for this accident with 7 x 7 
fuel are well below the guidelines set forth in 10 CFR 100.  
Therefore, it is concluded that the consequences of this accident 
for the 8 x 8 fuel will also be well below the 10 CFR 100 guidelines.  

3.5 Overpressure Analysis 

As required by the staff(6) to supplement the information contained 
in Reference 5, the licensee, in Reference 2 as supplemented by 
Reference 11, presented the results of an overpressure analysis 
to demonstrate that an adequate margin exists below the ASME code 
allowable vessel pressure of 110% of vessel design pressure. The 
transient analyzed was the closure of all main steam isolation valves 
with high neutron flux scram. The analysis was performed for 104.5% 
power with the end of cycle scram reactivity insertion rate curve, 
scram initiated by high neutron flux, void reactivity applicable to 
this reload, no credit for the relief function of the safety/relief 
valves, with all safety valves operative. The settings and capacities 
of the safety/relief valves as modified to increase the relief valve 
simmer margin affect the results of this analysis and have been taken 
into account. The proposed Technical Specifications establish a limit 
of 1020 psig on the normal operating pressure which is consistent 
with the assumption of the analysis. The results indicate IMt 
the peak pressure at the vessel bottom would be 1294 psig.  
Furthermore, generic analysis( 1 0) applied to Peach Bottom Unit No. 2 
showed that for the aforementioned overpressure event, the failure 
of one safety valve would cause the maximum vessel pressure to 
increase by less than 20 psig.  

Hence the maximum peak pressure at the vessel bottom for MSIV 
closure with flux scram, no relief function of the safety relief 
valves and one failed safety valve is calculated to be less than 
1317 psig; this results in about 58 psi margin below the code 
allowable which is acceptable.  

In accordance with the staff's criteria(G), the overpressure analysis 
includes design conservatism factors for the void and doppler coefficients.  
Specifically, the Peach Bottom 2 Cycle 3 analysis of the MSIV closure 
Flux Scram event assumes as stated in Table 6-2 of the Licensing 
Submittal document,(2, 11) a void coefficient more negative than nominal 
by 25%, and a Doppler coefficient less negative than nominal by 5%. Such 
conservatism implies a larger calculated rate of flux increase and 
hence an earlier predicted time of trip than would be the case in 
reality. The possibility that an earlier time of trip might lead to 
a non-conservative prediction of peak vessel pressure was discussed 
with the applicant. We have reviewed data and results of a sensitivity 
study for Peach Bottom Unit No. 2 which showed that the effect of the 
early trip prediction is offset by the over-prediction of steam 
generated as the flux and power rise after the initial collaose of
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voids. Thus we conclude that the peak vessel pressure is conserva
tively predicted by the analysis as performed. The overpressure 
analysis for Peach Bottom Unit No. 2 has therefore been found acceptable.  

3.6 Thermal Hydraulic Stability Analysis 

The thermal hydraulic stability analyses and results are described 
in References 8 and 2, respectively. The results of the Cycle 3 
analysis show that the 7 x 7 and 8 x 8 channel hydrodynamic 
stability, at either rated power and flow conditions or at the low 
end of the flow control range, is within the operational design guide 
in terms of decay ratio. Calculations were also performed by the 
licensee to assess the reactor power dynamic response at the two 
aforementioned reactor operating conditions. The results of this 
analysis showed that the reactor core decay ratios at both 
conditions are well within the operational design guide decay 
ratio. These results are acceptable to the NRC staff.  

The NRC staff has expressed generic concerns regarding the least 
stable reactor condition allowed by Technical Specifications. This 
condition could be reached during an operational transient from 
high power where the plant sustains a trip of both recirculation 
pumps. The concerns are motivated by increasing decay ratios as 
equilibrium fuel cycles are approached and as fuel designs improve.  
The staff concerns relate to both the consequences of operating at 
an ultimate decay ratio and the capacity of analytical methods to 
accurately predict decay ratios. The General Electric Company is 
addressing the staff concerns through meetings, topical reports and 
a test program.  

Amendment No. 34 to DPR-44 for Peach Bottom Unit No. 2 approved 
a reactor core stability test program for the end of 
.Cycle 2. The result of the test program is expected to 
be a significant aid in the resolution of generic staff concerns 
on stability. The testing was performed durinq Aoril. 1977.  

he preliminary results from the testing have been provided to 
the NRC staff by the General Electric Company and are being studied( 14).  
The final results when available will be used to refine the reactor 
stability analysis safety margins.  

Until this issue has been resolved generically, the staff has 
imposed a requirement on Peach Bottom Unit No. 2 which will restrict 
planned operations in the natural circulation flow mode. The 
licensee has agreed to this Technical Specification limitation. The 
restriction will provide a significant increase in the reactor core 
stability margins during Cycle 3. On the basis of the foregoing, 
the NRC staff considers the thermal-hydraulic stability of Peach 
Bottom Unit No. 2 to be acceptable.
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3.7 Recirculation Pump Startup From the Natural Circulation Operational 
Mode 

During a recent BWR reload review(l6), the question of recirculation 
pump startup from the natural circulation operational mode was 
raised. This pump startup could increase flow, collapse moderator 
voids, and subsequently result in a reactivity insertion transient.  
The consequences of such an accident sequence have not been 
previously evaluated. Therefore authorization to operate in 
this fashion would require additional analyses as to this 
accident sequence and its consequences. In the absence of this 
information, the Technical Specifications have been amended 
which will eliminate the potential for such an accident. We 
find this measure to be acceptable.  

4.0 Lead Test Assemblies and Developmental Channels 

By letter(12 ), Philadelphia Electric Company provided a summary 
report of their findings concerning the lead test assemblies and 
developmental channels which were part of Reload 1. Based on our 
review of References 1, 2, and 12, we approve the continued use 
of four Lead Test Assemblies and twelve developmental channels 
for Peach Bottom Unit No. 2 Cycle 3. This approval does not 
extend to expanded use of similar assemblies and channels in this 
or any other reactor without further staff review.  

5.0 Modifications to Eliminate In-Core Vibration 

The NRC staff has previously approved the proposed modification 
to eliminate significant incore vibration of TIP tubes. This 
modification included plugging bypass holes in the core support 
plate and subsequently drilling holes in all fuel bundle lower 
tie plates. (13) Based on our review of Reference 2 we approve 
for Peach Bottom Unit No. 2, the plugging of all 1-inch bypass 
flow holes in the core support plate and drilling of two 9/32 
inch holes in the lower tie plate of each assembly from reloads 
1 and 2.
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6.0 Physics Startup Testing 

The licensee was requested to provide an outline of his physics 
startup testing program and to commit to providing the staff with 
a copy of the results of this program for future staff review.  
The purpose of the testing program and of the future review is 
to (1) verify that the core was correctly loaded and there are no 
anomalies present which could cause problems later in the cycle, 
and (2) verify that the calculational model that has been used 
will correctly predict core behavior during this cycle. In response, 
the licensee provided a description of his program in Reference 4.  
Results of the program will be reported within 90 days of startup.  
The combined physics startup tests proposed by the licensee along with 
the tests required to assure compliance with the Technical Specifi
cations, provide an acceptable physics startup test program.  

7.0 Environmental Considerations 

We have determined that the amendment does not authorize a change 
in effluent types or total amounts nor an increase in power level 
and will not result in any significant environmental impact.  
Having made this determination, we have further concluded that 
the amendment involves an action which is insignificant from the 
standpoint of environmental impact and pursuant to 10 CFR §51.5(d)(4) 
that an environmental impact statement or negative declaration and 
environmental impact appraisal need not be prepared in connection 
with the issuance of this amendment.  

8.0 Conclusion 

We have concluded, based on the considerations discussed above, 
that: (1) because the amendment does not involve a significant 
increase in the probability or consequences of accidents previously 
considered and does not involve a significant decrease in a 
safety margin, the change does not involve a significant hazards 
consideration, (2) there is reasonable assurance that the health 
and safety of the public will not be endangered by operation in 
the proposed manner, and (3) such activities will be conducted 
in compliance with the Commission's regulations and the issuance 
of this amendment will not be inimical to the common defense and 
security or to the health and safety of the public.  

Dated; August 18, 1977
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

`DOCKET NO. 50-277 

PHILADELPHIA ELECTRIC COMPANY 
PUBLIC SERVICE ELECTRIC AND GAS COMPANY 

DELMARVA POWER AND LIGHT COMPANY 
ATLANTIC CITY ELECTRIC COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 36 to Facility Operating License No. DPR-44 issued to 

Philadelphia Electric Company, Public Service Electric and Gas Company, 

Delmarva Power and Light Company, and Atlantic City Electric Company, 

which revised Technical Specifications for operation of the Peach Bottom 

Atomic Power Station, Unit No. 2. The amendment is effective as of 

its date of issuance.  

The amendment consists of changes which will modify the Technical 

Specifications to (1) permit operation of tfe facility with 172 Reload 2 

(Cycle 3) 8 x 8 fuel bundles with holes drilled in the lower tie plate 

of all reload bundles to provide an alternate bypass flow path and (2) to 

increase the setpoints of the relief valves to reduce the probability 

of excessive leakage around the setpoint pilot valve. Reduction in leakage 

will reduce spurious valve openings and failure of reclosure.  

The applications for the amendment comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commission has made appropriate 

findings as required by the Act and the Commission's rules and regulations
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in 10 CFR Chapter I, which are set forth in the license amendment. Prior 

public notice of this amendment was not required since the amendment 

does not involve a significant hazards consideration.  

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR §51.5(d)(4) an environmental impact statement, negative 

declaration or environmental impact appraisal need not be prepared in 

connection with issuance of this amendment.  

For further details with respect to this action, see (1) the applications 
I 

for amendment dated March 14, 1977 (as supplemented by letter dated 

June 14, 1977) and June 21, 1977, (2) Amendment No. 36 to License No.  

DPR-44, and (3) the Commission's related Safety Evaluation. All of 

these items are available for public inspection at the Commission's 

Public Document Room, 1717 H Street N. W., Washington, D. C. and at the 

Martin Memorial Library, 159 E. Market Street, York, Pennsylvania 17401.  

A copy of items (2) and (3) may be obtained upon request addressed to the 

U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: 

Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 18 day of August 1977.  

FOR THE NUCLEAR REGULATORY COMMISSION 

George Lear, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors


