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7 , 
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500 Chestnut Street, Tower II 
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Dear Mr. Parris: 

The Commission has issued the enclosed Amendment No. 85 to Facility 

Operating License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 2.  

This amendment is in response to your application of October 15, 1982 

(TVA BFNP TS 179) as supplemented by your letters of November 17, 1982, 

December 10, 1982 and January 7, 1983.  

The amendment revises the Technical Specifications to (1) incorporate the 

limiting conditions for operation during fuel Cycle 5, and (2) reflect 

changes resulting from design, equipment and procedural modifications made 

during the current refueling outage.  

Copies of the Safety Evaluation and Notice of Issuance are also enclosed.  

Sincerely, 

Richard J. C ark, Project Manager 

Operating Reactors Branch #2 
Division of Licensing 

Enclosures: 
1. Amendment No. 85 to DPR-52 
2.. Safety Evaluation 
3. Notice 
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See next page 
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UNITED STATES 

-"tUCLEAR REGULATORY CON1,...:SS1ON 
SW- ,ASINGiTON, 0.C.2055 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT'2 

AMEND',¶ENT TO FACILITY OPERATING LICENSE 

Amendment No. 85 
License No. DPR-52 

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

A. The application for amendment by Tennessee Valley Authority (the 

licensee) dated October 15, 1982, as supplemented by letters dated 
November 17, 1982, December 10, 1982 and January 7, 1983, complies 

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 operabte in conformity with the application, 
the provisions of the Act, and ther rules and regulations of the 

Commi ssion; 

C. There is reasonable assurance (i) that the activities authorized 

by this amendment can be conducted without endangering the health 

and safety of the public, and (ii) that such activities will be 

conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 

defense and security or to the health and safety of the public; 

and 

E. The issuance of this amendment is in accordance with 10 CFR Part 

51 of the Commission's regulations and all applicable requirements 

"have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Spec

ifications as indicated in the attachment to this license amendment 

and paragraph 2.C(2) of Facility License No. DPR-52 is hereby amended 

to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and 

B, as revised through Amendment No. 85, are hereby incorporated 

in the license. The licensee shall operate the facility in 

accordance with the Technical Specifications.
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3. This license amendment is effective as of the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Domenic B. Vassallo, Chief 
Operating Reactors Branch W2 
Division of Licensing 

Attachment: 
Changes to the Technical 

Speci fi cations 

Date of Issuance: March II, 1983
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r.- FUEL CL IN G I GRIY

Applies to the interrelated 
variables associated with fuel 

thermal behavior.

objective 

To establish limits which 

ensure the integrity of the 

fuel cladding.  

Speci ficatiOns 

A. Thermal Power Limits 

I. Reactor Pressure > 800 

psia and core Flow > 101 

of Rated.

When the reactor pressure 
is greater than Boo psia, 

the existence of a minimum 
critical power ratio 
(MCPR) less than 1.07 

shall constitute violation 
of the fuel cladding 
integrity safety limit.

L:•,:T:NcG SAFETY SYS E? -: sETT:N G 

2.. FUEL CLADI.G I1TEGR 7Y

ADpLicabilitv 

Applies to trip settincfs of the 

Instruments and devices wh.ch 

are provided to prevent the 

reactor system safety limits 
from being exceeded.  

obi ective 

To define the level of the 

process variables at which 

automatic protective action is 

initiated to prevent the fuel 

cladding integrity safety limit 

from being.exceeded.

I

S<_(0.66W + 54%) 

where: 

S = Setting in per
cent of rated 
thermal power 
(3293 MWt) 

W = Loop recircu
lation flow 
rate in per
cent of rated 
(rated loop 
recirculation 
flow rate equals 

34.2006 lb/hr)

8

Amend �No. 2S4 46,

SACYLIMIT

A1:ýic a b i i tý

,s pe ci f ice ti on 
The limitirng safety system 

settings shall be as specified 

below: 

A. Neutron Flux Trip Settinvs 

I. APRM Flux Scram Trip 
Setting (Run Mode) 

(Flow Biased) 
a. When the Mode Switch 

is in the RUN 
position, the APRM 
flux scram trip 
setting shall be:



Gjc7T 
2.1 FE L~:: ~EPT 

b. In the event Of o-rto itingh 
core ~ inof lir itin 

YOve deosity (C-L1'D) 9rc,~ter tha 

fraction of rated therzal. POuer (l 

the settingS chall be vOdifie-d as 

f ollows: 

S~(0.66W + 54Z) JUý 

C. oro combination 
of loop recitCUv 

lation, flow Tate 
and core therz4 

po*nr shall the AYF-K rlux scra= trip 

jetting, be 3,110"d to exceed 120: 

.of rated thermal VO'.
7CZ 

(N4o f.e- These settings assume 
oPerati 

within the Tbasic 
thermnaJ hydraulic d 

criteia. hese criteria are 
criteria. L3G, S:13.4 kw/ft f 

8,8R~. land ?Bx8?.. and KCPR .k 

t.t is deterthincJi that '"the r of thce 

d,,s1; criLC-:8 Is beizl-. 
violztd.  

J1urin; OPetat""'~ 
£ctio'. siiall bc 

initiated within 15 c-ir~utfs to rce:! 

operzicn ithin prescribrid limits 

SurveillAnce req, e given in A~ 

scrzaSep in 
areivnn 

SThe APRM Rod block 
trip 

setting shall be: 

S- <(0.66W +42%) 

where: 

=~ Ro block settingq 

in percent of-rated! 

thermal po~wer 

(3293 14Wt) 

Loop recirculation 

flow rate in percet 

of rated (rated IOC 

recirculation flow 

rate equals 
3U.2 x 10' lb/hr) 

9

Lt 
'P

esign 

if 

ore

,7,endment No. 27,

I

85



r•-• " C"AZUG ~T"•- 2.1 F'UEL CLADDING NEGR:TY 

In the event of operatioa 

with the core maximum fraction 
of limiting power density 

(CMFLTD) greater th.nn fracrion 

of rated thermal power (FRI') 

the setting shall bc modified 

as follows: 

S :< (0.66W +42% )FRP 
RB a17- LPD 

e. Fixed High Neutron Flux Scram Trip 

Setting-When the mode switch is in 

the RUN position, the APRM fixed 

high flux scram trip setting shall 

be: Si120% power.' 

2. Reactor Pressure -5800 PSIA 2. APrTM and IPJ¶ Trip Settings 

or Core Flow t10% of rated. (Startup And Hot SrAndhy Modes).  

W4hen the reactor pressure 
is t8OO PSIA or core flow a. APRM--when the 

is t1O% of rated, the core reactor mode switch 

S shal nis in the STARTUt? 
thermal power shall noth PRM 

exceed 823 Y•t (25% of scran shall be set at 

rated thermal power). less than or equal to 

""15, of rated poer.  

b. IRM--The IRM scram 
shall be set at less 
than or equal to 
120/125 of full 
scale.  

10 

t-. en ,o. U2, U2, 85



r'c~ase the xh-Oing transition correlaticn is based c'- r- !.'ge qaQntity o .  

r'jll scfe data there is a vnry higgh confidence that ecl-ration n, a ruel 

a-se-mby at the condition of HCR =1.07 would not produce boiling trLn

rit' on. 7hus, rl-though it is not required to establ1rh the safety licit 

cadltionlU margin exists betweez the safety limit and the sctu-.l occurence 

of loss of cladding integrity.  

However, if boiline transition were to-occur; clad perforation would not 

be erpected. Cludding te:.peratures would increase to a wproxtiately 

l1000F which is below the perforation temperature of the cladilng 

material. This has been verified by tests in the General Mectric Test 

Reactor (GETR) where fuel similar in design to BFI,? operated above 

the critical beat flux for a significant period of time (30 minutes) 

vithout clad perforatio..  

If reactor presoure should ever exceed 100 psia during no. power 

opernting (the limit of applicability of the boilin& transition corre

lation) it would be assumed that the fuel claddirg integrity Safety Limit 

has been violated.  
in addition to the boiling transition linit (XCPR 1.07) cýeration is 

constrained to a maximum LHCR of 13.4 kw/ftfor 8x8, 

8x8R,and P8x8R. This limit is reached when the Core Maxtin Fracticn of 

Limiting Power Density equals 1.0 (CMXLPD - 1.0). For the c:.-e where Core 

Maximum Fraction of LiUitinC Power Density exceeds the Traction of Rated 

Thermal Power, operation is permitted only at less thn I00: of rated 

po-.er and only with reduced APRM scram settings as required by Specification 
2 .l.A. 1.  

At presourec beloy 800 pfia, the core el-ration pressure drpr (0 pawer, 

0 flow) is greater than 4.56 psi. At low powers amd flors this pressure 

differential is maintained in the b)-pass region of the ecare. Since the 

pressure drop in the bypazs region is essentially all eleration head, 

the core pressure drop at low powers and flow will a.lvt-va be greater 

than 4. 56 psi. Analyses show thet with a flow of 28XI0• lbs/hr bundle 

flov, bundle pressure drop is nearly independent of butdle pover and has 

a value of 3.5 psi. Thus, the bundle flow wlth a 4.56 psi driving head 

ill be greater tha.n 28zlO3 lbs/hr. 1:il scale ATLAS test data taken 

at pressures from 14.7 psia to 800 psia indicate that the 'Ucl asemjbly 

critical power at this flow is approximat•lY 3.35 Xi'. With the design 

peaking factors thie corresponds to a core ther---al po-er ox uure than 

50%. T7hus, a core thermal po-wer limit of 25• for reactor preb-ures 

belo. 600 psiu is conservative.  

For the fuel in the core during periods when the reactor is shut down, con

sideration must also be given to water level requirements due t6 the effect 

of decay heat. If w•ater level should drop below the top of the fuel during 

tb,iz time, the ability to remove decay heat is reduced. This reduction in 

cooling ca ahility coild lead to elevated cladding temperatures and clad 

rerforation. A., long as the fuel remnains covered with water, sufficient 

ccvling is available to prevent fuel clad perforation.

S. ..4 = t [o. 17Z, : 6 It I 85



2 . .-BASES: LTIMITING SAFETY SYSTEF SETTINGS RELATED TO FUEL 

CLADDING INTEGRITY 

The abnormal operational transients applicable to operation 

of the Browns Ferry Nuclear Plant have been analyzed 

throughout the spectrum of planned operating conditions up 

to the design thermal power condition of 3440 MWt. The 

analyses were based upon plant 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 

Browns Ferry Nuclear Plant, and this represents the maximum 

steady-state power' which shall not knowingly be exceeded-.  

Conservatism is incorporated in the transient analyses in 

estimating the controlling factors, such as void reactivity 

coefficient. control rod scram worth, scram delay time, 

peaking factors, and axial power shapes. These factors are 

selected conservatively with respect to their effect on the 

applicable transient results as determined by the current 

analysis model. This transient model, evolved over many 

years* has been substantiated in operation as a conservative 

tool for evaluating reactor dynamic performance. Results 

obtained from a General Electric boiling water reactor have 

been compared with predictions made by the model. The 

comparisons and results are summarized in References 1, 2, 

and 3.  

The absolute value of the void reactivity coefficient used 

in the analysis is conservatively estimated to be about 25% 

greater than the normal maximum value expected to occur 

during the core lifetime. The scram worth used has been 

derated to be equivalent to approximately 80% of the total 

scram worth of the control rods. The scram delay time and 

rate of rod insertion allowed by the analyses are 

conservatively set equal to the longest delay and slowest 

insertion rate acceptable by Technical Specifications as 

further described in Reference 4. The effect of scram 

worth, scram delay time and rod insertion rate, all 

conservatively applied, are of greatest significance in the 

early portion of the negative reactivity insertion. The 

rapid insertion of negative reactivity is assured by the 

time requirements for 5% and 20% insertion. By the time the 

rods are 60% inserte.d, approximately four dollars of 

negative rea.ctivity has been inserted which strongly turns 

the transient, and accomplishes 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 the ultimate 

fully shutdown steady-state condition.  

For analyses of the thermal consequences of the transients a 

MCPR > limits specified in specification 3.5.k is 

conservatively assumed to exist prior to initiation of the 

transients. This choice of using conservative values of w 

controlling parameters and initiating transients at the 

design power level produces more pessimistic answers than 

would result by using expected values of control parameters 

and analyzii.g at higher power levels.
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The lcense- naxifmt power level is 3Z,293 Mrt.  

SAnalyses of transients employ adequately conservative values of 

the controlling reactor parameters.  

3. The abnormal operational transients were analyzed to a power level 

of 3440 MWt.  

4. The analytical procedures now used result in a more logical answer 
than the alternative method of assuming a higher starting power in 

conjunction with the expected values for the parameters.  

The bases for individual set points are discussed below: 

A. Neutron Flux Scram 

1. APRM Flow-Biased High Flux Scram Trip Setting (Run Mode) 

The average power range monitoring (APRM) system, which is 

calibrated using heat balance data taken during steady-state 
conditions, reads in percent of rated power (3293 MWt).  
Because fission chambers provide the basic input signals, the 

APRM system responds directly to core average neutron flux.  

During transients, the instantaneous fuel surface heat flux is 

less than the instantaneous neutron flux by an amount 
depending upon the duration of the transient and the fuel time 

constant. For this reason, the flow-biased scram APRM flux 

signal is passed through a filtering network with a time 
constant which is representative of the fuel time constant.  

As a result of this filtering, APRM flow-biased scram will 
occur only if the neutron flux signal is in excess of the 
setooint and of sufficient time duration to overcome the fuel 

time constant and result in an average fuel surface heat flux 

which is equivalent to the neutron flux trip setpoint. This 

setpoint is variable up to 120% of rated power based on 

recirculation drive flow according to the equations given in 
section 2.1.A.1 and the graph in figure 2.1.2. For the 
purpose of licensing transient analysis, neutron flux scram is

assumed to occur at 1200% of rated power. Therefore, the flow 

biased provides additional margin to the thermal limits for 

slow transients such as loss of feedwater heating. No safety 

credit is taken for flow-biased scrams.  

20 
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exa=ple, if the i=.strument were on range 1, the scram setting 
woul;d be at 120 divisions for that range; likewise if the 

instrument was on range 5, the scram setting would be 120 
divisiors on that range. Thus, as the IRM is ranged up to 
acconodate the increase in power level, the scram setting is also 
ranged up. A scram at 120 divisions on the IRM instruments 
remains in effect as long as the reactor is in the startup mode.  
In addition, the APRM 15% scram prevents higher power operation 
without being in the RUN mode. The IRM scram provides protection 
for changes which occur both locally and over the entire core.  
The most significant sources of reactivity change during the power 
increase are due to control rod withdrawal. For insequence 
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. For the case of a single control rod 
withdrawal error, a range of rod withdrawal accidents was 
analyzed. This analysis included starting the accident at various 
power levels. The most severe case involves an initial condition 

in which the reactor is just subcritical and the IRM system is not 

yet on scale. This condition exists at quarter rod density.  
Quarter rod density is illusttated in paragraph 7.5.5 of the 

FSAR. Additional conservatism was taken in this analysis by 

assuming that the IRM channel closest to the withdrawn rod is 

bypassed. The results of this analysis show that the reactor is 

scrared and peak power limited to one percent of rated power, 
thus maintaining MCPR above 1.07. Based on the above analysis, 
the IRM provides protection against local control rod withdrawal 

errors and continuous withdrawal of control rods in sequence.  

4. Fixed Hich Neutron Flux Scram Trip 

The average power range monitoring (APRM) system, which is 

calibrated using heat balance data taken during steady-state 
conditions, reads in percent of rated power (3293 MWt). The 

APRM system responds directly to neutron flux. Licensing 
analyses have demonstrated that with a neutron flux scram of 

120% of rated power, none of the abnormal operational 
transients analyzed violate the fuel safety limit and there is 

a substantial margin fro fuel damage.  

B. APP? Control Rod Block 

Reactor power level may be varied by moving control rods or by 
varying the recirculation flow rate. The AFRM system provides a 
control rod block to prevent rod withdrawal beyond a given point 
at constant recirculation flow rate and thus to protect against 
the condition of a MCR less than 1.07. This rod block trip 
setting, which is automatically varied with recirculation loop 
flow rate, prevents an increase in the reactor power level to 
excess values due to control rod withdrawal. The flc; variable 
tri. P setting provides substantial margin 
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I. J. L . Y-actor )ow Veter level set point for Ln1 c.t ion of 11PCI and ,IC, closanZ1 •In StECm Isolacjon valves, and £r:artin LPCT 
£-d core spr•y pumv..

These sys.e=s maintain adequate coolant Inventory and provide core cooling .!th the object-ve of preventing e.xcessve clat cemperatures..  The dcsi•t- a these syste-s Co adequately perform the intended function is based on the specified low level scram sea point and Initiation set points. Transient analyses reported in Section 14 of the FSAX deootstrate that these conditions result in adequate safety margins for both the fuel and the system pressure.  

L. Peferences 

i. Linfor-d, X. S., "Analytical ?Fzthods of Plant Translent Evaluations for 
the Ceneral Electric Boiling Wataer Reactor," h"EDO-0802, Feb., 1973.  

2. Generic -.eload Fuel Application, Licensing Topical Report 
NEDE-2S411.-P-A, and Addenda.  

3. Qua-lifca:ion of the One-Dimensional Core Transient Model for Boilinz ".ater Reactors," NEDO-25154, NDE-24154-p, October 1978.  
4. Letter -rrc R. H. Buchhozz (GE) to P. S. Check (NTRC), "Response to NRC _-.ecqest for- Infor=ation on OD-N Co--puter Model," Septeber 5, "Coi 
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AýCib L 

0tR

A,.) ies to limits un reactor coolant 

*syitee prosoUte 

Ot. sect Iva 

-x e.1iaclish a lim'it Th ICIOW which 

the integrity of theC reactor coLaflt 

system in not threatened due to an 

overpless5ui condition.  

5;rCi!iCadt¶o 

A. The pressure at the foves t point 

of the reactor vessel shall not 

exceed 1,37$ psig whenever 

irradi&ted fuel is in the rbac

tor Vestal.

Apinues to ri setind of ahe 

insrbvtdts is, previn tesh ractre 

systema safety limits frau being 

excreded.  

To deti'si clot Leval of the process 

variable'*~ sthi~h MUC09%atic pro

tecti'vt actoi-& If inititaed to 

prevent the pressure safety limit 

from being exceeded.  

The limiting safety isystem settings 

&hall be as topecLfied beiov:

protective Action

A. wIuc.aat sYotem 
relief valves 
open--fluclesr 
system pressure

B. Srm-ula 
sysetm hish 
pressure

1105 Psig 11 psi (4 
valIves) 

1115 P~1 s 
11 psi (4' 
yalVes) 

1125 Psi& 
11 psi(5 
valves) 

-~1.05!ý Pit;
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2.2 BASES 

To zeet the safety basis, thirteen relief valves have been installed 

cn the unit with a total capacity of 84.1% of nuclear boiler 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 which, if a neutron flux scram is assumed considering 

A2 valves operable, results in adequate margin to the code allowable 
overpressure limit of 1375 psig.  

To meet operational design, the analysis of the plant isolation 
transient (generator load reject with bypass Valve failure to open) 
shows that 12 of the 13 relief valves limit peak system pressure to a 
value which is well below the allowed vessel overpressure of 1375 
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TAIBLE 3.1.A 

REACTOR PROTECTION SYSTEM (SCRAM) INSTRIUMENTATION REQIB EI.1ENT

T~rrip Function 

Mode Switch in Shutdown

Iiin. flo.  
or 

Operable 
Inst .  
Channels 
-Per" Trip 

1System(1) (73)

APim (16). (24)(25) 
High Flux (Flow Biased) 
High Flux (Fixed Trip) 
High Flux 
Inoperative 
Downscale 

High fleaetor Pressure 

High Drywell 
Pressure (1ll) 

Remotor Low Water 
Level (14) 

High Water Level in 
West $tram Discharge 
Tank

Trip Level Setting

flodes 1,n Which Function 
Must Be Operable 

Shut- Startupfiiot 

down Refuel(7) Standby

x 

X

4120/125 Indicated 
on scale

See Spec. 2.1.A.1 
612o 0 
:,15% rated power 

(13) 

t3 Indicated on Scarle 

S1O55 psin 

S2.5 psig 

t538" above vessel zero

150 Gallons

X 

X

x(22)V x(22) 
X

x(21) X(21) 
(11) 

X(1o) 

x(M) 

x 

x(2) 

X(2)

X 

X
Iligh Water Level in East S50 Gallons 

Scram Discharge Tank

Manual Scram 

InM (16) 
High Flux 

Inoperable

3 

3 

2 
2 
2 
2 
2 

2 

2 

2

Act ion( )Run

X

(6) 
(5)

1.A 

l:A 

1,A 

1.A 

1.A 
1.A 
1.A 
1.A 

I.A 

1.A

X

X 
X

X(17) x(17) 
(11) 

X 

X(0) 

X 

X 

X

or 
or 
or 
or 
or

1.11 

1I. II, 
I . I,

2 

2.1

X 
X (15) 

X(12) 

X

X

X

(.I.A 

1.. A 

I .A



2. -7he Aver-ge Power Range M•cnitor scram functicn is varied (ref.  

FiFure 2.1-1) as a f'-.cticn of recirculation loop flow (W). The trip 

sentin.g of this function must be maintained in acccrdance witn 2.A.  

25. The A?RM flow biased neutron flux signal is fed through a time 

constant circuit of approximately 6 seconds. This time constant may 

be lowered or equivalently renoved (no time delay) without affecting 

the operability of the flow biased neutron flux trip channels. The 

APRM fixed high neutron flux signal does not. incorporate the time 

constant but responds directly to iostantaneous neutron flux.  

36a.
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TARLE 4.1.A 
rAfrtoj FrOTKCTIOII STSTED (SCRAM) "?STiL0-EXITATION FIICTIOIRAL TESTS 

MfDhJUiIM J-JCT1cOIIAL TEST FREQUEN4CIES FOR SAFMr lISTR. AN1D Co'TROL CIRCUITS

I) 

(-I

0 

co 
-n

Ail l 11 

A 

A 

C

Functional Test 

Place HoAe Switch in Shutdowns 

Trip Channel and Alarm .  

Trip Channel and Alarm (4)

C Trip Channel #•n Alarm (4)

ArlH 
nigh Flux (1ST scram) 

High Flux (Flow Biased) 
hligh flux (Fixed Trip) 

Inoperative 

Flow Bids 

nlih Reactor freesure 

Nigh Dryvoll Pressure 

Reactor Low Water Level .(5) 

nigh Uater Level In Scram Discharge Tank 

Float Switches 

Differential Pressure Switches 

Turbine Condenser Low Vacuum 

Main Steam Line Hligh Radiation

C 

B 

A 

-l 

I 

A 

A 

A 

A 
B

Trip Output Relays (4) 

Trip Output Relays (4) 
Trip Output Relays (4) 

Trip Output Relays (4) 

Trip Output Relays (4) 

(6) 

Trip Chanel and Alarm 

Trip Channel and "lAt* 

Trip Channel and ALarm 

Trip Channel and Alarm 

Trip Channel 'and Alarm 

Trip Chinnel and Alarm 

Trip Channel and Alarm

Mlinlum Frequency (3) 

aech Refueling Outage 

Every 3 4oathe 

Once Per Week During Retuelln 
and Before Each Startup 

Once Per Week During letutlin 

&ad Before Eacht Startup 

eafore LEach Startup and Verkl 

When Rcquirt4 to be Operable 

Once/Week 
Once/Ueek 

Once/ueck 

Once/Ueek 

(6) 

Oncefoath (I) 

Once/fonth (1) 

Oace/Houth (1)

Once/month 

Once/month (7) 

Once/month (1) 

Once/week

A I

node Svitch In Shutdown 

mlannal Scram 

nifgh Flux

Inoperative

(

(

I



,: .,e riiur frequency for the indicateA tests shall 

.:e Cnce per Month.  

2. A descriPtion of the three groupS il" included in the Bases of 

this specificatiOn

3. Functional tests are not required when the "systemIs are not 

required to be operable or are operating (i..e., already 

tripped). If -ests are missed. they shall !be performed 

prior to returning the systems to an operable status.  

"U. This 
"n

5jruieftation 
is exempted from the instrument cha.nnel 

test defi--itio -- This instX-Ument channel functi.onl test 

will cofnsist of injecting a simulated electrical signal into 

the measurement channels- .  

"5. The water level in the reactor vessel 
will be perturbed and 

thTe correspondinq level indic:ator chanqes will be monitored..  

This perturbation test will be performed every month after 

completion of the monthly functional test program.  

6. The functional test of the flow bias network is performed in 

accordance with Table 4.2.C.  

7. Calibration of master/slave trip units only.
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T A nL E 4 .1 h B 

ItErCrOIn rnoTlcriOtv SYSTE* (SCRAH) ItIlSTRUKEuT cAL3RATIOH 

HINHOIH CA/LI1BRTI101 FREQUJEtIIES FOR UEEACTOR PROTECTION INSTRUMENT c N.ANUIEWI, 

rv�

instrument channel 

IRnt nigh Flux

APPM fIlqh Flux 
outpot Signal 
Flowd Bias Signal 

LI'PlI Signal 

nigh Reactor Pressure 

nigh Dryjell Pressure 

Reactor Low Water Level 

11lgh Water Level In Scram Dlscha~rge volume 

Float Switches 
Differential Pressure Switches 

Turbine Condenser Low Vacuum 

Main Steam Line Isolation Valve Closure 

Nain Steam Line High Radiation 

Turbine First Stage Pressure Permissive 

Turbine Stop Valve Closure

oup (I) 

C 

B 
B 

B

A 
B 

A 

A 

B 

A 

A

Gr Calibration 

Comparison to APR4 on Control

led startup. (6) 

Ileat DalancC 
C3librate Flow Dias Signal 17) 

TIP System TraverSe (8) 

Standard pressure Source 

Standard Pressure Source 

Pressure Standard 

Note (5) 
Calibrated Water Column 

Standard Vacuum Source 

Note (5) 

Standard Current Source (3) 

Standard Pressure Source 

Note (5)

Minimum Frequency (2) 

lute (4) 

Once every 7 days 
Once/operating 'cycle 

Every 1000 ElfCCtive 
Full power Ilours 

Every 3 Months 

Every 3 Months 

Every 3 Months 

Note (5) 
Once/OperatinW Cycle 

Every 3 Months 

Note (5) 

Every 3 Months 

Every 6 Months 

Note (5)
(

c* �
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I I

)|1111,IM1 '111, 
Oprrinbic Per 

P .S J. (I F s�:r Inn

Core SprAy Trip Sy 
pouer monillor

I AIPS Trip Sy-tem hb', power 
on I t or 

I IIPCI Trip System bus pover 
monitor 

I RCIC Trip System bus pover 
monitor 

01 1(2) Instrumen: Chanitel 
01 Condensate Header Low 

Level (LS-1,-55A & B) 

1(2) instrument Channel 
Suppression Chamber High 

Level 

2(2) Instrumen: Channel 
Reactor High Water Level 

Instrument Channel 
RCIC Turbine Steam Line 
H1igh Floiw

(e.

Act Ion"rin Level S-ctln; 

Item hbu.q N /A

NI! A 

H/^ 

-I / A

) Elev. 551'

<7" above normal water 
level 

5483" above vessel zero.

_ 450" 112 0 (7)

lien�' �k3 
(.. 1. MonitOrs nvnIIa'jlAAty o�

C 1. Monitors mvnilabiilty 0!r-,' 
logic systems.  

. onitor avatila bi I ity r. -4,r 
log~c svitemi and v31 jei.

C 1. Monitors availability o! p-e: to 
logic systems.  

C is Honitors svailabilLty o: poZ,') 
logic systems.  

A Belov trip setting vill open Ii'C 
suction valves to the suppressian 
chamber.  

A 1 Above trip setting will open !!PCI 

auction vaIves to the siippresslon 
chamber.  

A 1. Above trip setting trips RCIC 1,inr.

A I.  I,

0

Above trip setting isolates VIrC syste' 
and trips RCIC turbine.

((
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I I

TABLE 4k.2.At (Continued)
CL 

00 

(-7'
instrument ChA~nel.  
ILPCI Turbine Steam Line Hi1gh Viov 

Instrument Channel 
ELPCI Steama Line Space High 
Teiiperature 

Core Spray Systei Logic 

KCIC Systen (Initiating) Logic 

aCtC Syst:em (111otarion) Logic 

IFlC System (Initiating) Logic 

H PCI System (Isolstion) Logic 

"%0 ADS Logic 

LMC (laitiatina) Loxic 

LPCl (Containmtnt Spray1) Logic 

Care Spray Systeu Auto Initiation 
Inhibit (Core Spray Auto 
Init~ation) 

LfCi Auto WntlAtioa LakhLLi 
(L1PCI Auto Wjtiatiou)

Calibration

oncel) months 

once/) months 

(6) 

.?/A 

(6) 

(6) 

(6) 

(6) 

(G.)

?unctlonal, Test 

once/6 months 

once/6 months 

once/6 months 

once/6 months 

once/6 months 

oncel6 months 

oocel/6 months 

tmcs/6 months()

lilA

Rik/

(6)

nonot 

it / A 

N1/A 

!i /A 

11/A

il/A
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F. Sc- sc-arze Voiu=e (SDV) 

1. The scrae discharge volume 
drain and vent valves shall 
be operable any time that 
the reactor prctection 
.syste• is required to be 
operable except as specified 
in 3.3.F.2.  

2. I= the event any SDV drain 
or vent valve becomes 
±no;erable, reactor operatio, 
-%zy ccn:zLn1e Zr:vided the 
redundant 6raiz or vent 
valve is o=erable.  

3. If redundant drain or vent 
valves bec:z-e i.-.cerabie, 
tae reac-cr shal. be in 
hct s:annc.O' -within 24 hours.

-. Sa aCe recuirencrn:s are 
as specified in 4.3.C and .D, 

above.

F. Scram Discharze Vnlurae (SDV) 

l.a. The scram dischar;e voluce 
drain and vent valves shall 
be veritied open prior to 
each startup and monthly 
thereafter. The valves 
'may be closed intermittently 
for testing not to exceed 
I hour in a•n 2/ hobor period 
during operation.  

b. Tie scram discharge volume 
drain and vent valves shall 

be demonstrated operable 
monthly.  

2. 'hen it is determined that 

any SDV drain or vent valve 

is inoperable, the redundant 

drain or vent valve shall 
be demionstrated operable 
i-im.ediately and weekly 

thereafter.

3. No additional 
required.

surveillance
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es •rQ'.- the c~ara.tzr t-h a visual _n-ication of neutrcn .evel..  

.- e ccnse-zences f reac:tivity accidents are funzticrs of the initial 

net;ron flux. The rea:urement of at least 3 counts per second assures 
that a-,y tra~sient, _.,o.•d -t occur, begins at or above the initial 

value of 10 of rated ;owe: used in the analyses of transients from 

ccld conditions. One cerable. SRY, channel would be adequate to monitor 

the approach to criticality using homogeneous patterns of scattered 

control rod withdrawal. A minimum of two operable SKM's are provided 

as an added conservatism.  

5. The Rod Block Monitor (RPBM) is designed to automatically 

prevent fuel damage in the event of erroneous rod withdrawal 

fro= locations of high power density during high per level 

operation. Two RBM channels are provided, and one of these may 

be bypassed from the console for maintenance and/or testing.  

Automatic rod withdrawal blocks from one of the channels will 

-block erroneous rod withdrawal soon enough to prevent fuel 

damage. 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., MCPR given 

by Specification 3.5.k or LHGR of 13.4 kw/ft.  
or During use of such patterns, it is 

judged that testing of the RBM system prior to withdrawal

of such rods to assure its operability will assure that improper 

Withdrawal does not occur. It is normally the responsibility 

of the Nuclear Engineer to identify thes\e limiting patterns and 

the designated rods either when the patterns are initially 

established or as they develop due to the occurrence of inoperable 

control rods in other than limiting patterns. Other personnel 

qualified to perform these functions may be designated by the 

plant superintendent to perform these functions.  

Scram Insertion Times 

The control rod system is designated to bring the reactor subcritical 

at the rate fast enough to prevent fuel damage: i.e., to prevent the 

MCPR from becoming less than 1.07. The limititig power transient is 

given in Reference 1. Analysis of this transient bhnws that the 

negative reactivity rates resulting from the scram with ,a -_eiage 

response of all the drives as given in the above specification provide 

the required protection, and .MCFR remains greater than 1.07.  

On an early B'KR, some degradation of control rod scram performance 

occurred during plant startup and was determined to be caused by 

.131
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-T. 7. 7 - C

),pll'-s" to the operAtional 

cttus of-the core and Cont&in

zent cooling system.s.  

Oblectve_ 

To assure the oper^bilLty of 

the core and containment cooling 
symtems under all conditions for 

which this cooling capability is 

e ssential response-to plant_• 
abnormalities.  

Specification 

A. Core Srsy System (CSS)

1. The CSS shall be opera
ble: 

(1) prior to reactor 

startup from a 
cold condition, or 

(2) when there is irra
diated fuel in the 
veaeel and when the 

reactor vensel pres

sure i ;reater then 

acmospheric prcssure, 

cxccpr as apecified 
in epccification 
3.5.A.2.

C.5

S Y S T a-'.S

A,'pl-fes to the -=V.-eillznc* 
requirements of the core and 

containment ccoling ryst-cs when 

the corresponding iimitiot condi
tion for operation is il affect.  

Objective 

To verify the opertbility of the 
core and containment coolins 
systems under all conditions for 
which this cooling capability is 
an essential response to:plant 

abnormalities.  

Specification 

A. Core Svrxy S'stern (CSS 

1. Core Spray System Testing.  
6

Iteum 

a. Simuleted 
Automatic 
Actuation 
test

Frequency 

Once/ 
Opera tin% 
Cycle

b. Pp Opera- Once/ 
bility c-nth

c. hotor 
Operated 
Valve 
Operability

Once/ 
month

d. Sys:te flow Oncs/3 
rate: Each months 
loop shall 
deliver at 
least 6250 
zpM against 
a system 
head corres
ponding to a

143
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~ (EF'S~ LPCI &=d 4.5.B.1 ea Rnoa 

_____________li=& 

Sv-,tc= (?ERS) (L?CI d 

Ccntanmeft Cooing)Containment 
Cooling) 

1. Tite M.RS shall be 1. a. Simulated Once/ 

operable-Ooaig .Auctuaticn Opcertn 

(1) prior to a 
TAstuto ya1a 

reactor startup 
Ts 

fCoudtaU.Cord b. Pump Opera- Once/ 
Codton rbility mouth

(2) when there is 
irradiated fuel 
in the reactor, 
vessel and 'when.  
the reactor 
vessel pressure 

is greater than 
atmospheric.  
except as 

.specif ied in 
specifications 
3.5.B.2. through 
3.5.B.7.

Vessel pressure less 

than 105 psig. the 
RER may be removed 

frcq servrice (except 

that two MR YUPsp 
contairmen-t coolIns 

mOde and associated 
'beat exchangers must 

.reiain operable) for 
a period not to 
exceed 24 hours while 

being drained of 
suppression chamber 
quality water and 

filled with Primnary 
coolant quality water 

provided that during 
cooldown two loops 
with one prmp Per 

*loop or one loop with 
two pumps. and 
associated diesel

_c. motor opera
tedvae 
operability7 

d. PumP Flaw 
Rate 

e. Testable 
chock valve

I

month 

once/ 3 

months 

Once/ 
operating 
cycle,

zach LPCI pump shall deliver 
9.000o gpm against an indicated 

systems pressure Of 11.5 psig. Two 

LPCI p~ps in the scme loop shall 

deliver 12.0 NO n against an 

indicated system ;ressure of 

25 psig.

2. An air test on the drYweil and torus 
headers and nozzles shall be 

conducted once/5 years -. A 

water test may be performed on 

the torus header in lieu of the 

air test.

145
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- -, -. -z -2-~~r,:~ rv~ ~~' C~ URE:L~N~ i

generators, in the 
core spray system are 
operrbl e.  

3. If one ERR pump (LPCI 
mode) is inoperable, 
the reactor may 
remain in operation 
for a period not to 
exceed seven days 
provided the: 
r emainin' RERR pumps 
(LPC mode) and both, 
access paths of the 
RERRS (LPCI mode) and 
the CSS and the 
diesel generators 
remain operable.

3. When it is determined 
that one ERR pump 
(LPCI mode) is 
inoperable at a time 
when operability is 
required. the 
.remaining ERR pumps 
(LPCI mode) and-_ 
'active components in.  
both access paths of 
the RERRS (LPCI mode) 
and the CSS and the 
diesel generators 
shall be demonstrated 
to be operable 
i~me diately and daily 
thereafter.

146
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SURVE2Z NCE REQU _.._.. -

Ne F ied Disca:1rge Pie 
-he ucti c:• :ne RCMC and 7'PC u--?.s 

-s--a le ali-nes to the. covnensate 

zraga zan'.:, ani the pressure suppres
son chanter head tank shall norma-ly 

E aligne cc serve t-he discharge piping 

A the F-H-F. an& CS pumps. The condensate 

head tank may be used to serve the R 

and CS discharge piping if the PSC head 

tank is unavailable. The pressure 

indicators on the discharge of the RIH 

and CS pumps shall indicate not less 

than listed below.  
Pi-75-20 48 psig 

Pl-75-48 48 psig 
Pl-74-51 48 psig 
Pl-74-65 48 psig 

I Average Planar Linear Beat Generation 

Rate '-" 

. u-ring steady state power operation, the 

M aximum Qyerage Planar Linear Heat Gen

* eration Rate (MAPLHGR) for each type. of 

fuel as a function of average planar 

exposure shall not exceed the limiting 

value shown in Tables 3.5.I-1,--2, -3, 

-4. If at any time during operation it 

is determined by normal surveillance that 

the limiting value for APLHGR is being 

exceeded, action shall be initiated 
within 15 minutes to restore operation 
to within the DrescribeA limits. If 

the APLEGR is not returned to within 
the prescribed limits within two (2) 

hours, the reactor shall be brought to 

the Cold Shutdown condition within 

36 Yours. Surveillance and corresponding 
action shall continue until reactor 
operation is within the prescribed 
limits.  

.J. Linear Beat Generation Rate (LUGM) 
Duri-g steady state power operation, the 

linear heat generation rate (LHGR) of 

any rod in any fuel assembly at any.  

axial location shall not exceed 13.4 kw/ft, 

If at any time during operation it is 

determined by normal surveillance that 

the limiting value for LHGR is being 

exceeded, action shall be initiated within 

15 minutes to restore operation to w•ithin 

the prescribed limits. If the LHGR is not 

returned to within the prescribed limits 

within two (2) hours, the reactor shall be 

brought to the Cold Shutdown condition 
within 36 hours. Surveillance and .  
corresonnding action shall continue until 

reactor operation is -within' the prescribed 

limits.

4. 5.H 

! .

naintenance of Filled Discharye Pive 

Every 7onzh prior to :he testing of 

he an: CcnRai- ent Sara') 

and core spray syster., the discharge 

piping of these systems shall be 

vented from the high point and water 

flow determined.

2. Following any period where the LPCI 
or .core spray systems have not been 

required to be operable, the dis
charge piping of the inoperable sys

tem shall be vented from the high 
point prior to the return of the 
system to service.  

3. Whenever the HPCI or RCIC system is 
lined up, to take suction from the 

,condensate storage .tank,-the dis
charge piping of the ECI and RCIC
shall be vented from the high point 

of the system and water flow observed 
on a monthly basis.  

4. When the RERS and the CSS are re
quired to be operable, the pressure 
indicators which monitor the dis
charge lines shall be monitored
daily and the pressure recorded.  

I. Maximum Average Planar Linear Heat 
Generation Rate (MAPLEGR) 
The MAPLUGC-R for each type of fuel 'as a 
function of average planar exposure 
shall be determined daily during 
reactor operation at125% rated 
thermal power.  

J. Linear Heat Generation Rate (LHGR) 
The LEGR for 8X8, 8XUK, and PSXSR 

fuel shall be checked daily during 
reactor fuel operation ath=25% rated 
thermal power.  
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The mininu- zritica.l ower ratio 
' as a of scram 

ti-e and core flow, shall be equal 
to or _reater than shown in 
Fiure 3.5.K-1 multiplied by the 

Kf shown in ?i.-ure 3.5.2, where:

0= orr rave -rB , whichever is 
'tA. -*B greater

S=0. gsee (Secification 3.3.C.1 

scran time linit to 20%.  
insertion from full withdrawn) 

_:0.10+1 .55 (o.053) Re. 5J 

;Z.ve = us 

n = number of surveillance rod tests 
perforned to date in cycle (in
cud inzB 0 test).  

= scram time to 20' insertion from 
fully withrawn of the ith rod 

N = total number of active rods 
measr-ed in Specification 4.3.C.1 
at BO3C 

'If at any ine d'rin.= steady state 
operation it is determirned by normal 
sure.icllane that the limiting value 
"for •ZPR is =ein& exceeded, action 

sh-ll be initiated within 15 minutes 
to restore operation to within the 
prescribed limits. If the steady 
state M:CPF is not returned to within 
the prescribed limits within two (2) 
hours, the reactor shall be brought 
to the Cold Shutdown condition within 
36 hours, s...eillance and 
correspondinc action shall continue 
.... l reactor operation is within the 
:rescribed lii4ts.

160

c;:�:�:c STSP.  

� Mir�n 0" itical ?z�er 
Ratio (>�CR)

i. MCPR shall be determined daily 
during reactor power cperation 
atZ 25% rated thermal power and 
following any change in powe
level or distribution that 
would cause operation with a 
limiting control rod pattern 
as descrihed in the bases for 
Specification 3.3.  

2. The MCPR imit shall be deter
rined for each fuel type 8X8,.  
8X8R, P8X8R, from Figure 
3.5.K-1 respectively using: 

a.Z'Z 0.0 prior to initial 
scram time measurements for 
the cycle performed in 
accordance with 
Specification 4.3.C.1.  

b. Tas defined in Specification 
3.5.K following the 
conclusion of each scram 
time surveillance test 
required by Specification 
4.3.C.1 and 4.3.C.2.  

The determination of the 
limit must be completed 
with 72 hours of each scram 
time surveillance required 
by Specification 4.3.C.

2 � � P2
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-. ctin R.eurrenerts 

±f any of the limiting 
values identified in 
Specifications 3.5.0, J, 
or K are exceeded and the 
specified remedial action 
is taken, the event shall 
be loved and reported in 
a 30-day written report.

1 160a
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i. iainf:enance of Fii Discýar~ e Pine 

If the discha-rge piping of the core spray, LPCI, BPCIS, and 

RCICS are not filled, a wa.ter hammer can develop i-n this 

piping when-the pnmp and/or pumps are started. To minimize 

damage to the discharge piping and to ensure added margin in 

the operation of these systems, this Techvical Specification 

requires the discharge lines to be -filled whenever the system 

is in an operable condition. If a discharge pipe is not 

filled, the pumps that supply that line must be assumed to be 

inoperable for Technical Specification purposes.  

The core spray and RHR system discharge piping high point 

vent is visually checked for water flow once a month prior to 

testing to ,ensure that the, lines are filled. The visual.. &I 

checking will avoid -starting the- core spray or RER system 

with a discharge line not filled. In addition to the visual 

observation and to ensure a filled discharge line other than 

prior to testing, a pressure suppression chamber head tank is

located approximately 20 feet above the discharge line 

highpoint to supply makeup water for these systems. The 

condensate head tank l~cated approximately 100 feet above the 

discharge high point serves as a backup charging system when 

the pressure suppression chamber head tank is not in 

service. System discharge pressure indicators are used to 

determine the water level above the discharge line high 

point. The indicators will reflect approximately 30 psig for 

a water level at the high point and 45 psig for a water level 

in the pressure suppression chamber head tank and are 

monitored daily to ensure that the discharge lines are 

filled.  

When in their normal standby condition, the suction for the 

HPCI and RCIC pumps are aligned to the condensate storage 

tank, which is physically at a higher elevation than the 

HPCIS and RCICS piping. This assures that the HPCI and RCIC 

discharge piping re=ains filled. Further assurance is 

provided by observing wa-ter flow from these systems high points 

monthly.  

I. Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) 

This specification assures that the peak cladding temperature 

following the postulated design basis loss-of-coolant 

accident will not exceed the limit specified in the 10 CFR 

50, Appendix K.

Amendment No. Z5, 4$, 5?! 85 16 8



T ±he peakh cldding terperature following a postulated loss-of

ccolant 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 an assembly. Since expected 

local variations in power distribution within a fuel assembly 

affect the calculated peak clad temperature by less than + 

20OF relative to the peak temperature for a typical fuel 

design, the limit on the average linear heat generation rate 

is sufficient to assure that calculated temperatures are 

within the 10 CFR 50 Appendix K limit. The limiting yalue 

for MAPLHGR is shown in Tables 3.5.1-I, -2, -3, -4. The 

analyses supporting these limiting values is presented in 

Reference 4.

7- --
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L--Po' *a-, be c- e daiLy during reactor o-eration at > 25' 

nower to determinse :f fuei trnup, or contro! rod movement has caused changes 

in power distribution. For LEHF to be a limiting value below 250 rated 

thermal power, the R factor would have to be -less than 0.241 which is 

precluded by a ccnsiderabie margin when employing any permissible control rod 

pattern.  

3.5.K. Minimimum Critical ?ower Patio (MCR) 
At core thermal power levels less than or equal to 25%, the reactor will be 

operating at mir.imu. recirculation pump speed and the moderator void content 

will be very, smallI. For -all. designated control rod patterns, which may be 
employed at-this point, operating plant experience and thermal hydraulic 

analysis indicated that the resulting MPCR value is in excess of requirements 

by a considerable margin. With this low void content, any inadvertent core 

flow increase wouid only place operation in a more conserative mode relative 

to MCPR. The daily requirement for calculating MCPR above 25% rated thermal 

power is sufficient since power distribution shifts are very slow when there 

have not been significant power or control rod changes. The requirement for 

calculating MCPR when a limiting control rod pattern is approached ensures 

that MCPR will be -icown following a change in power or power shape 

(regardless of magnitude) that could place operation at a thermal limit.  

3.5.L. Reoortinz Recuirezents 
The LCO's associated with monitoring the fuel rod operating conditions are 

required to be me- at all times, i.e., there is no allowable time in which 

the plant can knowingly exceed the limiting values for MAPLHGR, LHGR, and 

MCPR. It is a requlrement, as stated in Specifications 3.J.I., .3., and .K., 

that if at any tine during steady state power operation, it is determined 

that the limiting values for MAUiGR, LHGE, or MCPR are exceeded action is 

th'- initiated to restore oierat-on to within the prescribed limits. This 

action is initiated as soon as normal surveillance indicates than an 

operating limit has been reached. Each event involving steady state 

operation beyond a specifiet limit shall. be reported itbhin 30 days.  
-t must be recozrnzed that there is always an action which would return any 

of the parameters (,•APLIR, LnGR, or MCR) to within prescribed limits, 
namely power reduction. Under most circumstances, this will not be the only 

alternative.  

3.5.M. References 
-1. "Fuel Densificatlon Effects on General Electric Boiling Water 

Reactor Fuel," Supplements 6, 7, and 8, NEDM-10735, August 1973.  

2. Supplement 1 to Technical Report on Densifications of General 

Electric Reactor Fuels, December 14, 1974 (USA Regulatory Staff).  

3. Communication: V. A. Moore to 1. S. Mitchell, "Modified GE Model 

for Fuel Dens.ficaton," Docket 50-321, March 27, 1974.  

4. Generic Reloa• Fue! Ap•'_catin, Licensing Topical Report, 
?TDE-240i -?-A, and Addenda.  

5. Letter frcr 7. F. Buchhoiz (GE) to P. S. Check (NRC), "Response to NRC 

recuest for in:trr.- i o- t n CY computer model , " Se"t-her 5, 1980.  
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Fuel an.s E?5 E• rd .-- , 7=• 

Ave-age a.a: 
7xpos'jre MYALCkF 

r ;r.d/• )(kW/fc•) 

200 11.2 

1,000 11.3 

5,000 11.8 

10,000 12.0 

15,000 12.0 

20,000 11.8 

25.000 11.2 

30.000 10.8 

35,000 - 10.0 

40o000 9.4 

Table 3.5.I-4 

MAiPLHGR VERSUS AVERAGE PLA.NAR E)POSUREE 

Fuel Types: P8DRB2651

I

Average Planar 
Er07osure 
(Mwd / tl) 

200 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000

Y;-PLHGR 
(kW/ ft) 

11.5 

11.6 

11.9 

12.1 

12.1 

_. 12.0 

11.6 

11.2 

10.9 

10.5 

10.0 
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1.34 

1.32-

1.33 

1.29 -0 

1 . 27 

1.32- _______ ___ z.......~. _____"____ 

1.26

1.25 

1.24- " 

1. 2 .3.  

1.22I _______ 

0.0 0.2 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

Figure 3.5.K-1 
HCPR Limits 
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cce.~s c ýn ..  

~*:f the conditioti in 1 or 2 
a,.;vt to v.nct !b e ~t , anoreI 
shA.teov'.% shL.&'1 be ini~tl.atcý 
and the rtz:clc- ahzll be thuaL
dow n 1%the. Cold'Ccndtticr 
vithin 24 hours.  

.Relief Valves 

1_ When core than one relief 

Valves Are lknourn to be 
f ailed, an ord~erly shutdovsM 
-1-11-. be iritiata4 And tIP 
reactor depressurized to 
less than 105 Psig withim 
24 hours.

1. Inhtnevcr the reactct is LA the 

a tartur' or rwn =es~e. all jet 
pumps 0%412 be ZpCraLeI. 1! 

Itis det-mied that a jet 

,punp Ja 1inopreblc, or if Cwe 

or acre 3t- gum;~ flow Lrtstru

"uent I&Ilutes Occur and can
11 0c be corrected vithirt 12 
hourn, an crde&rly shutdown 

a1hall be Intiztbee &nit the 

reactor *hall bDe shutdown in 
the *Celd Condition wtthi" t4 
k.cut*

3 . 6 . C

4. Ate Ie~st one relief valve hi1 
b. d~.sas~c=nbld and iftepat:4d 
each Opteratin; cycle.  

W*1henever there is rccircula:ton 
flow with thse rtactor Ln the 
star-tup Or run eo::ds 'r.'lv both 
recirec,1atien pu=:i runnint.  
let P%:=p operabIlUity tha'.l be 
ceh-ked' dLIi11 ý7 vef!T1n thlat 
t.he failowint ccud1:ions co n-et 
oeccur sinultanecusly: 

a. The two recirculationi ioe)s 
have a Clow~ izlancg D! 
15:.~ sorare when tnit 'u 
are opterated 9t the saume

861

C- - -- 'S

D. Relief Valves 

reller valves shall1 be btath
eheecee4 or replaced witha 
bench-checked Valve each optra
tjm& cytlt. A.11 13 valves 

Ueent CheCked orT 7CPI&Ced UzIon 
the c0o0ccalem oll every Second 
cycle.  

2. Once durrinS each operatin; 
cycle, each relief valve 
shall be nanuallly opened 
un~til thermocouples and 
acoustic monitors doL-nstrean 
of the valve indicate 
steam is floiving from the 
valve.  

3. Tne i.rte.,rlty of the r~l.'t/ 
:aIc~tv Valve bellowsa ShAll bt 
continousuly monitored.

e r dm. e n 'I IN o 8 5 11 -



IT COND'TI(C'S 7OR "OPERATION SURVEuI.LANC- FOTYFMENT 

4 .6.E Jet Pumns

. E ePir:Fa½ie Pu=z O:eration 

The rezctor shall not be 

operated with one 
recirculation loop out of 

service for more than 24 

hours. With the reactor 

operating, if one 

recirculation loop is out 

of service, the plant shall 

be placed in a hot shutdown 

"condition within 24 hours 

unless the loop is sooner 

returned to service.  

2. Following one pump 

operation, the discharge 

valve of the low speed pump 

may not be opened unless 

the speed of the faster 

pump is less than 50% of 

its rated speed.  

3. Steady state operation with 

both recirculation pumps 

out of service for up to 12 

hours is permitted. During 

such interval restart of 

the recirculation pumps is 

permitted, provided the 

loop discharge temperature 

is within 75OF of the 

saturation temperature of 

the reactor vessel water as 

determined by dome 

pressure. The total 

elapsed time in natural 

circulation and one pump 

operation must be no 

greater than 24 hours.  

C. Structural Integrity 

1. The structural integrity of 

the primary system shall be

b. The indicated .value of 
core flew rate varies 

from the value derived 
from loop flow 
measurements by more 

than 10%.  

c.. The diffuser to lower 
plenum differential 
pressure reading on an 
individual jet pump 
varies from the mean of 

all jet pump 
differential pressures 
by more than 10%.  

2. Whenever there is 
recirculation flow with the 
reactor in the Startup or 
Run Mode and one 
recirculation pump is 
operating with the 
equalizer valve closed, the 

diffuser to lower plenum 
differential pressure shall 
be checked daily and the 

differential pressure of an 
individual jet pump in a 

loop shall not vary. from 
the mean of all jet pump 
differential prcssures in 

that loop by more than 
1 0%.  

F. Recirculation Pumo Operation 

1. Recirculation pump speeds 
shall be checked and logged 

at least once per day.  

2. No additIonal surveillance 
required.  

3. Before starting either 

recirculafion pump during 
steady state operation, cliack 

and log the loop discharge 
temperature and dome 
saturation temperature.  

G. Structural Inteeritv 

1. Table 4.6.A torcther" ith 
su6ppl ementary notes, 
specifies the

1B2
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- d- easonably in a .... % t e :• ...... .- zi- the available 

akage detection schemes, ant f the coigin ca nnct be t.e.rr ned n a 

-sascnab short tine the =nit s•culd be shut down to allo. further 

investigation and corrective action.  

The total leakage rate consists of all leaka, identified and 

unidentified, which flows to the drywell floor drain and equipment 

drain sumps.  

The capacity of the drywell floor simp pump is 50 gpm and the 

capacity of the drywell equipment suzp pump is also 50 gpm.  

Removal of 25 gpm from either of these sumps can be accomplished 

with considerable margin.  

REFERENCE 

Nuclear System Leakage Rate Limits (BFNP FSAR Subsection 4.10) 

3.6.D/4.6.D Relief Valves 

To meet the safety basis, thirteen relief valves have been 

installed on the unit with a total capacity of 84.1% of nuclear 

boiler rated steam flow. The analysis of the worst overpressure 

transient (3-second Zlosure of all main steam line isolation 

valves) neglecting the direct scram (valve position scram) 

results in a maximum vessel pressure which, if a neutron flux 

scram is assumed considering 12 valves operable, results in 

adequate margin to the code allowable overpressure limit of 

1375 psig.  

To meet operational design, the analysis of the plant isolation 

transient (generator load reject with bypass valve failure to 

open) shows that 12 of the 13 relief valves limit peak system 

pressure to a value which is well below the allowed vessel 

overpressure of 1375 psig.  

219
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• t:• do di�f��r P0 •ercent or lore. the core fIcy rate ftcZfred ' the 

• CU ;p (tffuse- d~tfere-.tiA' ^ ,rt$5urC stt "Jit beCncecked 19"'"t the 

core fjic. rate de:ivetd [rr te measured values o" loop flow to core flow 

corrtiitot. 11f the difference betveen measured and derived corte flo rate 

Is 140 percent or rr (with the derived value hi;her) diffuser ZeAtur-etrtn 

wil bpce taken to define the ocation vthin the vessel at (ailed 5et pt•p 

no::zl (or riser) and the unit !shut dow' for repairs. It the potentisl 

blovdovn flow area to increased, the system resistance to the recirculation 

pu•v is also reduced; hence, the affected drive pump vwil "r•n out" to a 

ti.stantI.at7 hirher.floy rate (tpproxiwatcly 115 percent to 120 percent 

for a Aingdt nozzle failure). If th two loops are balanced in flow at the 

saae pump speed, the resist&ane chracteristi•Cs cnnot have Changed. AAJ 

imbalance between drive loop fiow rates would be indicated by the plant 

rroceS
6 instrCuIntati~n- lI addition, the affected let purrp-would provide 

a 

leavIsat. path pAst the core thus reducing the core flow rate. The reverse 

flow t1rou.gh the inactive jet pump would still be -indicated by a positive 

differentlial pressure but. the net effect woul dbe * slight decrease (3.per

cent to 6 percent) in'the total core flow measured. This 4ecrease, toether 

wth the loop flow increase, would result in A lack of correlation between 

meuittred and derived core flow rate. Finally, the affected jet pun; diffuser 

diuferentiAl pressurE sifnal would be reduced tbecause the backflo vwould be 

Less than the norval forward flow.  

A. nenletlAt-sc vy em fnilure t~uui also tener.te C ho-.coincident 
failure of 

A let pump 4iffuqer body- however, the converse is not true. The lack of 

Any tthtAfntiAt stress in the jet pump diffuser body Pakes laluset impossible 

without an initial not.lei;rter system failure.  

3.6.F/4.-6.F Recirculation ?Pu-n0 Operation 

Steady-state operation without forced recirculation will not be permitted 

for more than 12 hours. And the start of a racirculation pump from the 

natural circulation condition will not be permitted unless the te=perature 

difference between the loop to be started and the core coolant temperature 

is less than 750F. This reduces the positive reactivity insertion to an 

acceptably low value.  

Requiring the discharge valve of the lower speed loop to"remain closed 

until the speed of the faster p•p is below 50% of its rated speed 

provides assurance when going from one to two p'-,P operation that 

excessive vibration of the jet pump risers will not occur.

,nme n d ment o. 8



*./.6 E.ASES: 

3.6,4.6.G Structural lntcerity 

The requirements for the reactor coolant systems ircervice 

inspection program have been identified by evaluating the need 

for a sampling examination of areas of high stress and highest 

probability of failure in the system and the need to meet as closely 

as possible the requirements of Section XT, of the ASME Boiler and 

Pressure Vessel Code.  

The program reflects the built-in limitations of access to the 

reactor coolant systems.  

It is intended that the required examinations and inspection be 

completed during each 10-year interval. The periodic examinations 

are to be done during refueling outages or other extended plant 

shutdown periods.  

Only proven nondestructive testing techniques will be used.  

More frequent inspections shall be performed on certain 

circumferential pipe welds as listed in Section 4.6.G.4 to 

provide additional protection again'st pipe whip. These welds 

were selected in respect to their distance from hangers or supports 

wherein a failure of the weld would permit the unsupported segments 

of pipe to strike the drywell wall or nearby auxiliary systems 

or control systems. Selection was based on judgement from actual 

plant obsrevation of hanger and support locations and review of 

drawings. Inspection of all these welds during each 10-year 

inspection interval will result in there additional examinations 

above the requirements of Section X1 of ASHE Code.  

An augmented inservice surveillance program is required to determine 

whether any stress corrosion has occurred in any stainless steel 

piping, stainless components, and highly stressed alloy steel such 

as hanger springs, as a result of environmentae "conditions 

associated with the March 22, 1975 fire.  

z22
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AT2.as tc t'e cpeatin, status 
o! tne prv!na-y and secondazy, 
containment Systems.  

C• ect ~ e 

To assure th'. integrity o! the 
pr:mary and secondary 
containment systems.  

A. Primary Containm-nt 

1. At any time that the
irradiated fuel is in 
the reactor vessel.  
and the nuclear 
system is pressurized 
above atmospheriC 
pressure or work is 
being done which has 
the potential to 
drain the vessel, the 
pressure suppression 
pool water level and 
:teperature shall be 
maintained within the 
fo11owinc !i;--,ts 
except as specified 
in 3.7.A.2.  

a. hinimum water level 
-6.25" (Differential 
pressure control 
>0 psid)

-7.25" (0 ?SID Differ•i 
tial pressure control) 

b. Maxirum water level 
-is#

1. .Pressure Suvvressic-.  
Chamber 

a. The suppression 
chamber water level 
be checked once per 
.day. Whenever heat 

'is added to the 
suppression Dool by 
testing of the ECCS 
or'Felief valves the 
pool ten=erature shall 
be continually ronitored 
and shall be observed 
and logged every 5 
minutes until the heat 
addiction is ter=inated.

Z27
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AP;lies to the prinary and 
secondary container.nt 
integrity.  

Object ive 

'o verify the intE;rity of the 
primary and secondary 
containment.  

Soecifi cation 

A. Primary Containment



LIMITING CO;D-;TIOT1S FOR OPERATION SURVEI1-.NCE RFOU:REME 

3 7 A P r C t a _r- t 

4.7.A Pri-arv- Ccntair_.ent 

w'ithin 48 hours following 

detection of excessive local 
leakage, the reactor shall be 
shut down and depressurized 
until repairs are effected and 

the local leakage meets the 
acceptance criterion as 
demonstrated by retest.  

i. The main steamline isolation 

valves shall be tested at a 

pressure of 25 psig for leak

age during each refueling 

outage. If the leakage rate 

of 11.5 scf/hr for any one main 
steamline isolation valve is 

exceeded, repairs and retest shall 
be performed to correct the 
condition.  

j. Continuous Leak Rate Monitor 

When the primary containment is 

inerted the containment shall be 
continuously monitored for gross 
leakage by review of the inerting 

system makeup requirements. This 

monitoring system may be taken out 

of service for maintenance but 

shall be returned to service as 

soon as practicable.  

k. Drvwell and Torus Surfaces 

The interior surfaces of the 
dr-well and torus above the level 
one foot below the normal water 

line and outside surfaces of the 

torus below the water line shall be 

visually inspected each operating 

cycle for deterioration and any 

signs of structural damage with 
particular attention to piping 

connections and supports and f.or 

signs of distress or displacement.  
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3. Fc~-tc Sui -- •rn Chc~ber 

a. !Xcet ms specified in 
3.7.A.3.b below, two 
pressure suppression 
chamber-reactor building 
vacuum breakers shill be 

operable at all rimes when 

primary containment inte
trity is required. The 
-set point of the differen

tial pressure ins-tru.meta
tion uhich actuates the 

pressure supprcssion cham

ber-reactor building .  
vacuum breakers shtall be 

0.5 psid.  

b. From and after the date 

t hat one of the presouve 
suppreezion chamber-reactor 

buildinS vacuum breakero is 
made or found to be inopera

ble for eny reason, reactor 

operation is permissible 
only during Che succeeding 
seven days, provided that 
the repair procedure does 
.not violAte primary concain

mcrit mntogrity.  

n, •:,wel!-Prclisure 5upprtihoon 

Chamber V'¢uum Breakers 

a. Wben primary containment 

is required. all dryvwell
suppression chamber vacuum 

brer.ýkero shall be operable 
and roaitiolled in the fully 

-- closed position (except 

during testing) except as 
apecified in 3.7.A.4.b and 

c, below.

b. One drywell-suppreszion 
chamber vacuum breaker may 

be non-fully closed so 

long as it ic dctetmined 

to be not more than 30 

open as indicated by the 

position li;hts. 234

3. Press-ure Suppression Ch-ber-Reactor

BuildinS Vacuum Breakers 

a. The pressure suppression chamber

reactor building vacuum breakuers 
shall be exercised and tha assocL

ated instrumentation including 
setpoinz shall be funt-ionally 
tested for proper operation each 
three month.s.  

b. A visual examination and determina
tion chat the force required to 

open each vacuum breaker (check 

valve) does not exceed 3.5 ps!d 

will, be made each refueling outage.  

4. Drywell-Prcssure Suooression 

Chamber Vacuum Breakers 

a. Each dryvell-suppression 
chamber vacuum breaker 
shall be exercised through 
an opening-closing cycle 
every ronth.  

b. When it is detcrmined that 
two vacuum breakers are 
inoperable for. opening at a 

tine when operabllicy is requir 
all other vacuum% breaker

- - - ,.v�-. *�*� �
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E. Dr r-e.!i-Suppressio Cha.ber 
Differe:ztialJ Pressure

a. Differential pressure 
between the dry--mll and 
sup;ression chamber shall 
be maintained at equal 
to or greater th=n 1.1 
psid except as specified 
in (1) and (2) below: 

(1) This differential 
shall be established 
within 24 hours of 
achieving operating 
te-zperature and 
pressure. The 
differentia! pressure 
--- y be reduced to 

less than 1.1 psid 
24 hours prior to 
a scheduled shutdown.  

(2) This differential 
=av be decreased to 
less than 1.1psid 
for a =axinu= of four 
hours during required 
cperability testing 
of the ECI sys$te, 
RCIC syste and the 
dry"wall-press ure 

suppression chamber 
vacut breakers.  

b. If the differential 
pressure of specifica
tic= 3.7.A.6.a cannot be 
.aizta.ined and the 

dif ferential pressure 
ca==:,: be restored within 
the subsequent six (6) 
hour p eriod, an orderly 
Shu'.dc¶.-- shall be miit

t:e. a=--• he rezactor 
sh-.._ be in the Cold 

t'- u = 2 In- rs

t.* 7 IA STNS7ZYS

6. Dr y-_ell-Suppr easion Chabezr 
Dif f erential Pressure 

a. The pressure differ
ential between the 
drywell and suppression 
chaber shall be recorded.  
at least once each shift.
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TAIBLE 3.7.h 
PRIHMARY COTAIMENT 1.XWI.ATItI VALVESq

Group Valve Identification 

Hain ateamline isolation, valves 
(FCV-l-1l, 26, 37, 6 51; 
1-15, 27, 38 G 521 

1 Main ateamline drain ioolation 
valves.(FCV-1-

5 5 6 1-56) 

1* Reactor water sample line isola
tion valves

tumber. of Power 
operated Valves 

Inboard outboard 

4 4

I `t 

1

2 FiIsS nhutdown cooling supplyY 
isolation valves (EcV-Q4-8 6 47) 1 1 40 C 

2 Ru1ns - LPCI to reactor 2 30 C Sc 

(FcV-T14-53 & 67) 

2 Reactor vessel head Upray Isola
tion valves (FcV-T'I-77 & 701 1 1 30 C Sc 

2 R9S flush and drain vent to SC 

suppression chamber 4 20 C 

(FC-V-lh-102, 103, 119, & 120) 

2 suppression Chamber Drain 2 15 C SC 

(FCV-75-57 & 58) 

2 Dryvell equipment drain dincharge 
isolation valves (FCV-77-15t 6 15B) 2 15 0 GC 

2 Drywell floor drain discharge 
isolation valves (ICV-77-2A & 2B) 2 15C 

*These valves isolate only on.reactor vessel low low water level,,'(470') and main steam line 

high radiation of Group I iso.lations.

S I

Haximum operating 
Time (sec.) 

3 < T < 

15 

5

Pormai 
Position 

0 

0 

C

Act oil oil 
lniti~atin,; 

Siqna I 

GC 

(Sc '

0n 
0



TABLE 3.7.& H&"'.~ 

11ort cIn - .n t In 

o 
umb er o " V ouer opea ti ng 

A I 

I!V 1 1 1 r~o~ Ti le (S3ec.) 

Valve 
0d~ 

l~~~ 

CCrtd 
V lvS1olA 1iI~A1 

wate clz"0 Sy te 3%pplr I3 

iso lat io valv esL 21 

00c 

I10 
0) GC 

4FCV 73-81 (B~ypnss Arouid rcV 73-3)20G 

*.Ui [S g CS~ l i seI olatio n v alves 
2 0f; 

YC V -32LUCtsS tes tiili c~ ~ 1 t~ v a Y S111 

0 GC 

5 ~ ~ ~ ~ ~~ 1 e iktisolAtl ioato 
TiCnVdbC*2 &YC-i3 

jue 1 4 ItIr~g purge~ (FVJ649 1301A 

6 t onv alve (r cV- 16- 18d3) ca .5 cS 

6 inl t vt ola1ti o EFci-76 -19) i5 L ti 

6 S u pr a ae l l I O U v Eb o w b ~ t tU I aIW I o 
2~' 2 .  

vaolve. A yglt&4-S and 3064) 2  n 3 

tmSup f d t ( c h cf~br) -* , 
2 .5 c 

6 Drywell At o p e ePurgO iftlt 

2.5



A I

TABLE 3.7.A (Continued) 

"") Nuriber of Power Maximum Ac I.on or, 

jOperated Valves Operating (lot 

Gro__ Valve Identification Inboar- Outboard Time (sec.) Position _ 

6 Suppression Chanber purge inlet SC 
(FCV-64-19) 2.5S 

6" Drywell/Suppression Chambernitro- . 5 C SC 

gen purge inlet (FCV-76-1 7)5 

6 Drywell Exhaust Valve Bypass to 
Standby Gas Treatment System 
(FCV-64-31) 

5 0 

6 Suppression Chanter Exhaust Valve 
Bypass to Standby Gas Treatment 
System (FCV-64-34) 5 0 GC 

6 System Suction Isolation Valves 

to Air Compressors "A" and "B" 2 15 0 cc 

(FCV-32-62, 63) ..  

t7 RCIC Steamline Drain (FCV-71-6A, 6B) 2 • 5 0 GC 

7 RCIC Condensate Pump Drain 
(FCV-71-7A, 713) 25 C Sc 

7 HPCI lotwell pump discharge Isola

tion valves (FCV-73-17A, 17B) 2 5 C SC 

7 HPCI steamline drain (FCV-73-6A, 6B) 2 5 0 GC 

8 TIP Guide Tubes (5) 1 per guide HA. C GC 
tube



I

XrM.E 3.7.A (Continud) 

"tUMAbcr of Po,%e r Haxim um Act-ion On 

operated Valves operating N~o rviIl Inititatinq 

Vale Ientt1~tI~linboard outkx~ard Timie (OCC.) PolnitionlS~l' 

Standby liquid control aystem 
c 

check Valves (cV 63-526 & 525)11 
ACPO'

reedwatet check valvea 
i rcc 

(CV-3556, 572, 554 1; 568) 

control rod hydraul-ic return 
Poe1 

check vaLives (cV-85-57
6 6 573) 1 A0 reI 

IRuRs - L2cIr to reactor check 
prcs 

vIlIves (CV-7%-'S% 9 68) 1ACPOC 

Ln 6 CAD Syetem Torus/Drywell Exhaust 2 10ý C SC 

to Standby Gas Treatment 
(FCV-flte-19,20) 

16 Drywell/Suppressiofl Chiamber Nitrogen 15C S 

Purge Inlet (I'CV-76-24) 

Core Spray Discharge to Reactor 2 NA C Proce!"s 

Check Valves FCV-75-26,514



I I

TA13LE 3.7.A (Continued)

Valve Identif'ieation

Number or Power 
Operated Vaive7,.  

Inboard Outboard

Maximum 
Operating 

Time (sec.)

6 Drywell AP air eompressor suctlon 
valve (FCV-6 11-139) 

6 Drywell AP air compressor discharge 
valve (FCV-6I-1-iO) 

6 Drywell CAM suction valves 
(FCV-90-2511A and 2511B) , 

6 Drywell CAM discharge valves 
(FCV-90-257A and 2571) 

6 Drywell CAM suction valve 
(FCV-90-255)

*ThI.,5 valve cycles open and closed during normal. operation.

1.1 

'I,

Norinn I1 
Pon; i 11i oil

cl.i on, i 

. ; .." ,i; .I ..

1 

1

flA

0

2 

2

10 

.10 

10 

10 

10

(CC

1

0 

0 

0

GC.  

(C 

;C

I



T7;,-' " • 7. E.  

X-1A Equi;ment -atch 

X-4 DW Head Access Hatch 

X-6 CRD Removal Hatch 

X-35A T.I.P. Drives 

X-35B " " 

X-35C " " 

X-35D " .  

X-35E" " " 

X-35F " " 

X-35G " " 

X-47 Power Operations Test 

X-200A Supp. Chamber Access Hatch 

X-200-B it " 

X-213A Suppression Chamber Drain 

X-223 Supp. Chamber Access Hatch 

DW Flange-Top Head 

Shear Lug Inspection Cover 01 

"Hatch 02 

' " "I "S # 4 

"S "S "S #5 

" " " " #6 

" " " " #7 "S "t "S "
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TAILE 3.7.A

Vave Valve identification 

1-14 Main Steam 
1-15 !ain Steam 
1-26 Hain Steam 
1-27 Main Steam 
1-37 Main Steam 
1-38 Main Steam 
1-51 Main Steam 
1-52 Hain Steam 
1-55 Main Steam Drain 
1-56 Main Steam Drain 
2-1192 Service Water 
2-1383 Service Water 
3-554 Feedwater 
3-558 Feedwater 

3-568 Feedwater 
3-572 Feedwater 
32-62 Drywell Compressor Suction 

32-63 %Drywell Compressor Suction 
32-336 Drywell Compressor Return 
32-2163 Drywell Compressor Return 
33-1070 Service Air 
33-785 Service Air 
43-13 Reactor Water Sample Lines 
43-14 Reactor Water Sample Lines 
63-525 Standby Liquid Control Discharge 

63-526 Standby Liquid Control Discharge 

64-17 Drywell and Suppression Chamber Air Purge Inlet 

64-18 Drywell Air Purge Inlet 
64-19 Suppression Chamber Air Purge Inlet 

64-20 Suppression Chamber Vacuum Relief 

64-c.v. Suppression Chamber Vacuum Relief 

64-21 Suppression Chamber Vacuum Relief 
64-c.v. Suppression Chamber Vacuum Relief 

64-29 Drywell Main Exhaust 
64-30 Drywell Main Exhaust 
64-32 Suppression Chamber 11ain Exhaust 

64-33 Suppression Chamber Yain Exhaust 

64-31 Drywell exhau!,t to Standby Cas Treatment 

64-34 Suppression Chamber to Standby Gas Treatment 

64-139 Drytiell pressurization, Compressor Suction 

64-140 Drywell pressurization, Compressor Discharge 

68-508 CRD to RC Pump Seals 
68-523 CRD to RC Pump Seals 
68-550 CRD to RC Pump Seals 
68-555 CRD to RC Pump Seals 
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75-2 

7 -: 

7 3 --,: 

7 2; -z .

74- .7 

76--;9 

7 6-0;2 

76-51 
75-52 

76-53 
76-54E 

76-57 
76-5a 
7 6-5=9 
76-'D 
76-E 1 
75-A2 

7 a:.-.• 

.,_7 . -:i 
77- 5A 
77.75B, 

84-02 

54-ED 

'4 "-" 3 

S_-20 
0-5 :3

Containment 
Containment 
Containment 
Containment 
Containment 
Containment 
Containmcnt 
Containment 
Containment 
Containment 
Containment 
Containment 

.Containment 
Containment 
Containment 
Containment 
Containment 
Containment 
Containment 
Containment

Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric 
Atmospheric

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor

Drywell Floordrain Sump 
Drywell Floordrain Sump 
Drywell Equipment Drain Sump 
Drywell Equipment Drain Sump 
Containment Atmospheric Dilution 
Containment Atmospheric Dilution 
Containment Atmospheric Dilution 
Containment Atmospheric Dilution' 
Containment Atmospheric Dilution 
Main Exhaust to Standby Gas Treatment 
Main Exhaust to Standby Gas Treatment 
Main Exhaust to Standby Gas Treatment 
Main Exhaut. to Standby Gas Treatment 
Main Exhaust to Standby Gas Treatment 
CHD ~ydraulic Return 
Radiation Monitor Suction

TABLE (Cz'~tnued) 

'.alve :Ceftificaton 

FCC Steam Supply 
RCZC Steam Supply 

RCIC Pump Discharge.  
RCIC Pump Discharge 
RCIC Steam Supply 
RCIC Steam Supply 
HPCI Pump Discharge 
HPCI Pump Discharge 
HPCI Steam Supply Bypass 
RHR Shutdown Suction 
RHR Shutdown Suction 
RHR Shutdown Suction 
RHR Shutdown Suction 
Drywell/Suppression Chamber Nitrogen Purge 
Drywell Nitrogen Purge Inlet 
Suppression Chamber Purge Inlet 
Drywell/Suppression Chamber Nitrogen Purge

259

- Oq ---



-Ale Wentification

Radiation Monitor Discharge 
Radiation 1Monitor Discharge 
Radiation Monitor Discharge 
Radiation Monitor Discharge
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Sk: SS- ONPOL 1,7=W =--

Val v e Valve I18entific~tiOn1 

"~2- 738 A~i15.ary Boiler to ?C:C 

12--L-1. Aux1iiry Boiler to RCIC 
l43-?nA 'R 3uppression Chsmber S~rnpr~e Lines 
3i 3 -2L ;3 -RIM~ Su~ppresalon Cha-s*,er Samiple Lines 

1- 3 2 W-?Ot 'wo ressiofl Cha-rber r~tmp.ej Lines 

h3-2RIMJ Suppression Cbc~mber SA-mle Lines 

2-l1143 Deminerao~zed Water 

-1-14~ RCIC Tuebine Exhaust 
71--T2 rI.CIC Vacuumr Pump flistborge 

71-33RCIC Tuebine Exhaust 
71-5F92 RCIC Vacuu~m ?,,=p Discharge 

73-23 lr 1:I Tuerbine Exhaust 

73- 24 i-,C Turbine Exhnausi. Drain' 

73:-603 ~tTurbL-ne Exhiaust 

73ý-6-o9 F.1 CI Exhaust Drain 
7L~-722 n 

75-157 Core SpraY to Auxiliary Boiler 

75-55 Core Spral to Auxiliary Boiler 
Core Spray to Auxiliary Boiler 
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LC

Valve Val.ve Idefltification 

714-53 PX2. LFC1 Discharge 

714-5-7 MM Suppressionl Chamboer Sprty 

-14-58 EI2 Suppression Chatmber Spray 

.7ý1.-60 B1M Drywefl Spray 

74~-6. PM Drywaell. Spray 

74~-67 P~i-R L1C:I Discharge 
-,It-Ss M L~I- Discharge 

'7 MnI2 Suppression Chamber SprzY 

t~-7 iMM Suppressionl Chamber Spray 

,4--4 I U Dr.,Nell Spray 

-7 4-R:-"- Drywell Spray 

- 4 FMR head Spray 

74-"7~ RE Head Spray 

75-25 Core Sprev Discharge 
Core Spray Disc"arge 

7'-53' Core Spray Discharge 

-15-54' Core Spray Dischorge 
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t-

A-1OZA 

X-i09 

X-2.1OA 

X-1iO-B 

X-230 

X-200A-SC

szare (et.e 

CRD Rcd Fcsitiorn irdic.  

Power 

CRD Rod Position IndiC.  

Conta-inment Air Monitoring System 

SIRV Test Instum~ention (Temporary)
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BASES 

3.7.A & I.7.A Primarv Containment 

740 inteqrity of the primary containrent and operation of the core standty coolin7 

z in cantinatior, en.sure that the release of radioactive materials from the 

c..ta.. ent at mcspere will be restricted to those leakage paths a-d associated leak 

rates assuned in the accident analyses. This restriction, in con unction with the 

leakage rate limitation, will limit the site boundary radiation doses to within the 

limits of 10 CFR Part 10O during accident conitions.  

During initial core lcading and while the low power test program is being conducted 

and ready access to the reaptor vessel is required, there will be no pressure on the 

system thus greatly reducing the changes of a pipe break. The reactor may be taken 

critical during this period; however, restrictive operating procedures will be in 

effect to minimize the probability of an accident occuring.  

The limitations on primary containment leakage rates ensure that the t6tal 

containment leakage volume will not exceed the Value assumed in the accident analyses 

at the peak accident pressure of 49.6 psig, Pa" As an added conservatism, the 

measured overall integrated leakage rate is further limited to 0.75 La during 

performance of the periodic tests to account for possible degradation of the 

containment leakage barriers between leakage tests.  

The surveillance testing for measuring leakage rates are consistent with the 

requirements of Appendix J of 10 CFR Part 50 (type A, B, and C tests).  

The pressure su::ression Dool "ter prcvi4es the heat sink for the 

reactor primary syst:m energy rtease following a postulaed rupture of 

the system. The pressure Suppression chamber water volume must abscro 

tne associated decay and structural sensible heat releasep during primary 

Syste¶ blow-owr from 1.0Q5 psig. Since all of the gases in the drywe2 

are pured into the pressure SuppreSsiOn chamter air space durin; a IcSS 

of coolant accident, the pressure resulting from iso:hermal compression 
plus the vapor pressure of the liquid must not e'ceed 62 psig, the 

suppression chamoer maximum pressure. The design volume of the 

suý^PTSSion chamber (water and air) was ottained by considering that the 

total volume of reactor coolant to be concensel is discharged to the 

su;ppCession chambe- and that trhe drywell volume is purged to the 

su7Tression chamter.  

Using the minimum or =aximu= water levels given in the specification con
tai.rnent pressure during the design basis-accident is approxir.ately 49 psig.  

which is below the maxi--u= of 62 psig. The -inuu water level ONi
cation of -1 inch corresponds to a downcc-er submergence of.. 3 feet 
7 inches and a water volume of 127,800 FT3 with or 128,700 FT3 without the 

dr-rwell-suvoression chazber differential pressure control. The minum 
water level indication of -6.25 inches with differential pressure control 

and -7.25 inches without differential pressure control corresponds 

to a downcomer submergence of approximately 3 feet and a water volu.e 

of avDroximately 123,000 cubic feet. Maintaining-the •tpr level 

bet-ween these levels will assure that the torus water volume and down

comer submergence are within the aforementioned limits during normal 
plant operation. Alarms, adjusted for instru=ent error, will notify 

the operator when the limits of the torus water level are approached.  

The maximum permissible bulk pool temperature is limited by the potential 

for stable and ccaplete condensation of steam discharged from safety relief 

valves and adequate core spray pump net positive suction head. At reactor 

vessel pressures above approximately 555 psig, the bulk pool temperature shall 

not exceed 180 0 F. At pressures below apprcximately 240 psig, the bulk 
te-perature may be as much as 1840F. At intermediate press.res, linear 

interpolation of the bulk te=perature is per-itted. __
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Teca~so renresent th!e bcund-Lg u.-ier l'S that are used 

2:~e~ior :z.tenperatu~e reS7=se an:Ev5es nCr' Safety 
re.efvae ~"~geand L C!A CaSes. 7ýe actions recu--red 

v s .ec.ificat.or. 3.7.c-f assure the re-zc•r can :e ce

.ress..-ued in a timely manner to avoid exceecd"n the 

maximu:m bulk suppression pool water limits. Furthermore, 

the 184F° limit provides that adequate RER and core spray 

pump NSH will be available without dependency on containment 

overpressure., 

Should it be necessary to drain the suppression chamber, 

this should only be done when there is no requirement for 

core standby cooling systems operability. Under full power 

operation conditions, blowdown from an initial suppression 

chamber water temperature of 95 0 F results in a peak long 

term water temperature which is sufficient for complete 
condensation.  

Limiting suppression pool temperature to 105 0 F during 

RCIC, HPCI, or relief valve operation when decay heat and 

stored energy is removed from the primary system by 

discharging reactor steam directly to the suppression 

chamber ensures adequate margin for controlled blowdown 
anytime during RCIC operation and ensures margin for 
complete condensation of steam from the design basis 
loss-of-coolant accident.  

In addition to the limits on temperature of the suppression 

chamber pool water, operating procedures define the action 

to be taken in the event a relief valve inadvertently opens 
or sticks open. This action would include: (1) use of all 

available means to close the valve, (2) initiate suppression 
pool water cooling heat exchangers, (3) initiate reactor 
shutdown, and (4) if other relief valves are used to 

depressurize the reactor, their discharge shall be separated 
form that of the stuck-open relief valve to assure mixing 

and uniformity of energy insertion to the pool.  

If a loss-of-coolant accident were to occur when the reactor 

water temperature is below approximately 330 0 F, the 

containment pressure will not exceed the 62 psig code 

permissible pressures even if no condensation were to occur.

The maximum allowable pool temperature, whenever the reactor 
is above 212 0 F, shall be governed by this specification.  
Thus, specifying water volume-temperature requirements 

applicable for reactor-water temperature above 212OF 
provides additional margin above that available at 330 0 F.  
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in .nuticn it:h the Y.ýrk - Con:ai-=at- Short er- Program, a plant unique 
analysis was performed ("Torus Support System and Attached ?iping Aralysis for 
the Ero--ns Ferry Nuclear Plant Units 1, 2, and 3," dated Septe--ber 9, 1976 and 
supplemented October 12, 1976) which d-_nstrated a factor of safety of at 
least two for the weakest element in the sutppression chamber support system 
and attached piping. The maintenance of a drywell-suppression chamber differen
tial pressure of 1. Ipsid and a suppression cha=ber water level corresponding 
to a downcomer submergence range of 3.06feet to3.58 -feet will assure the 
integrity of the suppression chamber when subjected to post-LOCA suppression 
pool hydrodynamic forces.  

Inerting 

The relatively small containment volue inherent in the GZ-BWR pressure suppres
tion containment and the large amount of zirconiu= in the core are such that 
the occurrence of a very limited (a percent or so) reaction of the zirconium 
and steam during a loss-of-coolant-actident could lead to the liberation of 
hydrogen combined with an air atmosphere to result in a fla=bahle concentration 
in the containment. If a sufficient amount of hydrogen is generated and oxygen 
is available in stoichiometrit quantities the subsequent ignition of the hydrogen 
in rapid recombination rate could lead to failure of the containment to maintain 
a low leakage integrity. The <4% hydrogen concentration minimizes-the possibility 
of hydrogen combustion following a loss-of-coolant accident.  
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;SES 

Th• itjerior surrfaes c thr--c and suppressiz'n charer are coated as 
e sry proie orrosion :ro0.icr and no prcvi a .ote easily _ 

dcaiai surface. The su:elance inspei L f nhe intel surfaces 

ec eraziLng cycle assures tizn-e_ detection of crrosion. - rorping the 

tcrus cater level to cue foot a' c the nor-al cpera ting evel enables an 

inspecticn of the suppression c*.F-bar vhere prob-l-s would first begin 

to snow.  

The primary containment preoperationaf test pressures are based upon 

the calculated primary-containment pressure response in the event of a 

loss-of-coolant accident. The peak drywell pressure would be about 49 

psig which would rapidly reduce to iess than 30 psig within 20 seconds 

following the pipe break. Following the pipe break, the suppression 

chamber pressure rises to 27 psig within 25 seconds, equalizes with 

drywell pressure, and dedays with the drywell pressure decay.  

The design pressure of the drywell and suppression chamber is 56 

psis. The design leak rate is 0.5 percent per day at the pressure of 

56 psig. AS pointed out above, the pressure response of the drywell 

and suppression chamber following an accident would be the same after 

&bout-25 seconds. Based on the calculated containment pressure 
response discussed above, the primary containment preoperational test 

pressures were chosen. Also based on the primary containment pressure 

response and the fact, that the drywell and suppression chamber 

function as a unit, the primary containment will be tested as a unit 

rather than the individual components separately.  

The calculated radiological doses given in Section 14.9 of the FSAR 

were basjd on an assumed leaklse rate of 0.635 percent at the maximum 

calculated pressure of 49.6 psig. The doses calculated by the NRC 

using this bases are 0.14 rem, whole body passing cloud gamma dose, 

and 15.0 rem, thyroid dose, which are respectively only 5 x 10-1 and 

10-1 times the-10 CFR 100 reference doses. Increasing the assumed 

leakage rate at 49.6 psig to 2.0 percent as indicated in the 

specifications would increase these doses approximately a factor of 3, 

still leaving a margin between the calculated dose and the 10 CFR 100 

reference values.  

Establishing the test limit of 2.0%/day provides an adequate 
=:rgin of safety to assure the health and safety of the general 

ptb1lc. It is further considtred that the allowable leak rate should 

not deviate sigcificantly

7,`
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. .".e unlt3 ar,. 2 ;-KV the ua. t•r'r' 

zhut~dwn bcards are repcr-.(endationnl.  
energ~zed.  e. Once a mnth a sa-ple rc 

C. The 4S0-V nhuLdowT, bcards die.-Inl fufel shall be 

associated with the unit checkcved for qunltlty. Tho 

are energi7cd-. 
:quality shall be within 
acceptable limits specified 

d. The units 1 and 2 diesel in Table of the latest 

auxiliary boards are revision to ASTM DO75 and 

energized logged" 

e, I.oss of voltage and degraded 2. D. C. Power System - Unit 

volLage relays operable on BatterIon (2.50-Volt) Diesel 

4-kV Rhutdown boards A, B, Generator tt:itteries (125-Vott) 

C and 1. and Shutdo*wn floard fat.tO•.  C, ad D.(250-VoIl) 

r. Shutdown busses I and 2 

energized. a. Every week the spectrif 
gravity and the voltagc of 

g. The 480V Rx. MOV Boards the pilot cell, and 

D & E are energized-with temperature of an adja!ent 

M-G sets 2DN,2DA,2EN, and cell and overall battery 

2EA in service, voltage shall be measured 
and logged.  

5. The 250-volt unit and 

-hutdowfn board batteries and b. Every three months the 

a battery charger for each measurements shall he made 

battery boards are operable, of voltage of eacl. cell to 

nearesnt 0.1 volt, spoeetfic 
gravLty of each cell, and 

6. Logic Systems tempcrAtilre of every fifth 

cell. These measurements 

a. Cc.,,:on accident signal shall be logged.  
lop.ic systema 1 operabie.  

l c 1.c. A battery rated di:chargt, 

(capacity) Lest shall be 

b. 481-V load shedding logic performedi and the voltlgey,.  

Eystem L operable. time, ani.d output currzcýt 
measurements shall be 

7. There shall he a minimum of logged at intervals not to 

103,300 gallons of diesel exceed 241 months.  

fuel in the btandhy diesel 

generator fuel tanks.  
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d e 1nor; a,..• t e ti-I a , "e 

associated diesel generator 
w21_ start.  

c. The loss of voltage and de

graded voltage relays Which 

start the diesel generators 

from the 4-kV shutdovn boards 

shall be calibrated annually 

for trip and reset and the 

measurements logged. These 

relays shall be calibrated as 

specified in Table 4.9.A.4.c.  

d. 4-kV shutdown board 
voltages shall be recorded 
once every 12 hours.  

5. 480V MMOV boards D and E 

a. Once per operating cycle the 

automatic transfer feature for 
480V RMOV boards D and E shall 

be functionally tested to verify 
auto-transfer capability.

2944a
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-.•erz, e relays are 
Cperabe (i t....n the 
z,- ,e_.a-nce schedule of 
4.9.A.Z4.b).  

12. iWhen one 480-voit shutdow-n 
board is found to be' 
inoperable, the reactor will 
be placed in hot standby 
within 12 hours and cold 
shutdown within 24 hours.  

13. If one 480-V RMOV board M-G
set is inoperable, the 
reactor may remain in 
operation for a period not to 
exceed seven days, provided 
the remaining 480-V RMOV 
board m-g sets and their 
associated loads remain 
operable.  

14. If any two 480-V RMOV-board M-G 
sets become inoperable, the 
reactor shall be placed in 
the cold shutdown condition 
within 24 hours.  

15. If the requirements for 
operating in the conditions 
specified by 3.9.B.1 through 
3.9.B.14 cannot be met, an 
orderly shutdown shall be 
initiated and the reactor 
shall be shutdown and in the 
cold condition within 24 
hours.  
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"--e"•ever the reactor is 

in ccd shutdor, condition with 

.rrad..ated fýue in the reactor, 

the availability of electric 

power shall be as specified in 

Section 3.9.A except as specified 
herein.  

1. At least two units 1 and 2 

diesel generators and their 

associated 4-kV shutdown 
boards shall be operable.  

2. An additional source of power 
consisting of at least one of 

the following: 

a. The unit 1 or 2 unit 
station service 
transformers energized.  

b. One 161-kV transmission 

line and its associated 

comon station service 

transformer energized.  

c. Either 161-kV line, one 

cooling tower transformer 
and the bus tie board 

energized and capable of 

supplying power to the 

units I and 2 shutdown 
boards energized.  

d. A third operable diesel 

generator.  

3. At least one 480-V shutdown 

board for each unit must be 

"- operable.  

4. One 4BO-V RMOV board motor
generator (M-G) set is 

required fbr each RMOV board 

(D or E) required to support 

operation of the RHR system 

in accordance with 3.5.B.9.  
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~cCtro. • -cti.. 1 owerfoI unit moter loads and fr:c- ... tons, operatie_ cwr-o 

a~teriat•'"ve drive power for a 511-volt a-c un.t preferred 

motor-generator set. One 250-volt d-c system provides power 

fzr ccmzon plant and transm5ssion syste= control functions, 

drive power for a 115-volt a-c plant preferred motor

generator set, and-emergency drive power for certain unit 

large motor loads. The four remaining systems deliver 

control power to the 4160-volt shutdown boards.  

Each 250-Volt d-c shutdown board control power supply can receive 
power from its own battery, battery charger, or from a spare charger.  

The chargers are powered from normal plant auxiliary power or from the 

standby diesel-driven generator system. Zero resistance short circuits 

between the control power supply and the shutdown board are cleared by 

fuses located in the respective control power supply.' Each power 

supply is located in the reactor building near the shutdown board it 

supplies. Each battery is located in its own independently ventilated 

battery room.  

The 250-volt d-c system is so arranged, and the batteries sized 

such, that the loss of any one unit battery will not prevent the safe 

shutdown and cooldown of all three units in the event of the loss of 

offs!te power and a design basis accident in any one unit. Loss of 

control power to any engineered safeguards control circuit is annunciated 

in the main control room of the tmit affected. The loss of one 

250-Volt shutdown board battery affects normal control power only 

for the 4160-Volt shutdown board which is supplies. The station battery 

supplies loads that are not essential for safe shutdown and cooldown 

of the nuclear system. This battery was not considered in the 

accidemt load calculations.  

There are two 480-V ac Reactor Motor-Operated Valve (RMOV) Boards that 
contain motor-generator (M-G) sets in their feeder lines. These 
480-V ac PMOV boards have an automatic transfer from their normal to 

alternate power source (480-V ac shutdown boards). The M-G sets 
act as electrical isolators to prevent a fault from propagating between 
electrical divisions due to an automatic transfer. The 460-V ac RXIOV boards 

involved provide motive power to valves associated with the LPCI mode 
of the R.Y. system. Having an M-G set out of service reduces the assurance 

that full RHR (LPCI) capacity will be available when required. Since 

sufficient equipment is available to maintain the minimum complement 
required for RIM (LCI) operation, a 7-day servicing period is 

Justified. Having two M-C sets out of service can considerably 
reduce equipment availability. Therefore, the affected unit shall 
be placed in cold shutdown within 24 hours.  
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3. The class A 
supervised detector 
alarm circis will 

be tested once each 

two months at the 
local panelS.  

u. 'The circuits between

- th.: loc.'l parIn in 
U.il.C. 3 and the main 
control room will be 

tested monthly

5. Smoke detector 
sensitivity will Le 
checked in accorda&nc 

with manufacturer's 
instruction annU&l1 y

D. Roving Fire Watch 

. roving fire watch will 

tour each area in which 

aute)M.Ltic fire suppression 
svrste-s are to be 

installed (as described in 

the *Plan for Evaluation, 

R.epair, and RCturn to 

Service of Brnvns Ferry 

Units I and 2," Section X) 

a, i ntorvals no gr'nter 
t1-.:n 2 hours. A keyclock 
recordinq type system 
shall be used to monitor 
the routes of the roving 

Sj : wartch. ThP patrol 

be diccon.tirnued as 

the au:omatxc suppression 
.-.-. tens are installed and 

M.ad'- o.oerable for each 
cv..ý' ified arei..

ID. Roving Fire Watch 

A monthly walk-through by 

the Safety Engineer will 

be made to visually 
inspect the plant fire 

protection system for 
siqns of damaqe, 
deterioration, or abnormal 

conditions which could 
jeopardize proper 
operation of the system.
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E. Fire Protection Systems Inspection 

All fire barrier penetrations, 
including cable penetration 
barriers, fire doors and 
fire dampers, in fire zone 
boundaries protecting safety 

related areas shall be funct
icnal at all times. With one 

or more of the required fire 

barrier penetrations non
functional within one hour es

tablish a coatinuots fire watch 
on at least one side of the 
affected penetration or verify 

the OPERABILITY of fire detect
ors on at least one side of the 
ncn-functional fire barrier and 

establish an hourly fire watch 

patrol until the work is com
zleted and the barrier is re
"s:ored to functional status.  

F. Fire Protection Orzanization 
The minimum ln-plant tire 
protection organization and 

duties shall be As depicted 
in Figure 6.3-1.

4.11 FTIr PROTECTION SYS ýXS

I E.

Fire Protection Systems Inspections 

Each required fire barrier 
penetration shall be verified 
to be functional at least once 

per 18 months by a visual inspect
ion, and prior to restoring a 

fire barrier to functional status 

following repairs or maintenance 
by performance of a-visual in

spection of the affected fire 
barrier penetration.
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a. dir a- a I'n. d Cn~e r s 

.. ni.um ofý fifteen air 
masks and thirty 500 cubic 
inch air cylinders shall 
be available at all times 
except that a time period 
of 48 hours following 
emergency use is allowed 
to permit recharging or 
replacing.  

H. Continuous Fire Watch 

A continuous fire watch 
shall be stationed in the 
immediate vicinity where 
work involving open flame 
welding, or burning is in 
progress.  

I. Open Flames. Welding, and 
Burninz in the Cable 

S Soreadinq Room 

"There shall be no use of 
open flame, welding, or 
burning in the cable 
spreading room unless the 
reactor is in the cold 
shutdown condition.  
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BrO--- Ferry unit 2 is located at Browns Ferry NIulese- Klant 

site on property owcd by the United States And in custody Of 

the TVA. The site shall consts. of approximately 840 acres 

on the north shore of Vhecler Lake at Tanne~see River 41le 

294 In Limestone County, Alabama. The minimum distance from 

the outslde of the secondary containment building to the 

boundary of the exclusion area as defined In 10 CFR 100.3 
shallbe 4,000 feet.  

5.2 REACTOR 

A. The reactor core may contain 764 fuel assemblies consisting 

of 8xB assemblies 
having 63 fuel rods each, and 8xBR and P8x8R assemblies 
having 62 fuel rods each.  

B. The reactor core shall contain 185 cruciform-shaped control 

rods. The-control material shall be boron carbide powder 
(B4 C) compacted to approximately 70 percent of -theoretical 
density.  

5.3 REACTOR VESSEL 

Thie racter vessel shtll be as described in Table 4.2-2 cf the 

TSAR. Thi applicable design codes chall be as described.in 

Table 4.2-1 of the TSAR.  

5.4 CONTA1NNENT 

A. The principal desicn parameters for the primary containment 

shall be as riven In Table 5.2-1 of the TSAR. The applicable 

design codes shall be as described in Section 5.2 of the FSAR.  

B. The secondary containment shall be aA de.c±ibed in Section 

5.) of the TSAR.  

C. Penetr=ttone to the primary containment and piping passing 

- throulh such pene.trations sh&ll be designed in accordance 
vith the standards set forth in Section 5.2.3.4 of the TSAR.  

5.5 FUEL STORAnE 

A. The arrangement of fuel in the new-fuel storage facility 

shall be such that kerr, for dry conditions, is less than 

0.90 and flooded Is • t• than 0.95 (Section 10.2 of FSAR).  
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BROWNS FERRY NUCLEAR PLANT, ..UNIT 2 

DOCKET NO. 50-260 

1.0 introduction 

By letter dated October 15, 1982 (TVA BFNP TS.179), as supplemented by letters 
dated November 17, 1982, December 10, 1982-and January 7, 1983, the Tennessee 
Valley Authority (licensee) requested changes to the Technical Specifications 
.(Appendix A) appended to Facility Operating License No. DPR-52 for the Browns 
Ferry '.Nuclear Plant, Unit 2. The proposed amendment and revised Techncial Speci
fications were to: (1) incorporate the limiting conditions for operation 
associated with fuel Cycle 5, and (2) reflect chances resulting from design, 

" equip.•.ent and procedural modifications made during the current refueling outage.  

2.0 Discussion and Evaluation 

2.1 :ekd Discussion 

Browns Ferry Unit 2 (BF-2) shutdown for its fourth refueling on July 30, 1982, 
wT%.-t a projected restart date in early March 1983. EF-2 was initially fueled with 
764 of the GE 7x7 fuel assemblies containing-49 fuel rods each. During the first 
refuelinc, which began March 18, 1978, 132 of the 7x7 fuel elements were replaced 
with one water rod 8x8 fuel assemblies. in the second refueling, which started 
April 27, 1979, 232 of the 7x7 fuel assemblies were replaced with a like number 

of t;,.,o w..ater rod, retrofit 8x8 (8xSR)-bundles. During the second refueling, an 
-, 7x7 fuel assembhlies were also repla-ed. with L xS fuel that had 

cri-7r, aiy been procured for fuel Cycle .2 but rnt used. During the third refueling, 
',h.-: "ea, Se te-.-er 5, an additional 240 cf t-, original 7x7 fuel bundles 
,ere r-p.aced with prepressurized two w,'ater rod ;-&. retrofit (rSx8R) fuel 

assemblies. The prepressurized fuel: assemblies are essentially idential from a 
core physics standpoint to the two water rod fuel assemblies (Sx8R) except that 
they are prepressurized with about three rather than one atmospheres of helium to 
minimize fuel clad interaction. Our evaluation of the P8x8 fuel is discussed in 
.the Sfety Evaluation attached to our letter of. April 16, 1979, to GE approving 
the use of this fuel in Boiling Water Reactor (BWR). reload licensing applications.  

'"n,., thi_ reload, the last of the 124 remaining initial 7x7 fuel assemblies were 

re.-,'ved from the core. The licensee had also planned to replace 124 of the 8x8 

fuel assemblies, making a total of 248 new fuel bundies to be added; During the
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czas-zc:'o.nl period for 5F-2 that occurred during Cycle 4 operation (from April to 
Ju y i;E2), higher than normal radioactivity levels were noted in the steam.  

During the outage following Cycle 4-operation, the entire core was off-loaded to 
the spent fuel pool to permit the torus to be drained for the Mark I torus modi
fications. Examination of the'removed fuel disclosed that many of the 8x8 fuel 
assemblies showed evidence of severe waterside corrosion. The cause was attributed 
to what has been characterized in the industry as "Crud Induced Localized Corrosion 
(CILC)". Detailed inspection of similarly failed fuel at Hatch 1 and Vermont 
Yankee disclosed that the fuel that failed was mainly gadolinia poisoned fuel rods; 
the method of failure was pitting corrosion perforating through the cladding.  
Examination of the fuel removed from BF-2 disclosed 31 fuel assemblies with 
significant corrosion; these were replaced with new fuel.  

Thus, some of the fuel assemblies that were t6 be returned-to the core for Cycle 5 
were replaced with new fuel and some of the depleted fuel assemblies that were not 
going to be reinserted are now going'to be reused. The net effect from reuse of 
fuel that was considered"spent" is that the core for Cycle 5 will have about three 
weeks less full power capability. The total number of fuel assemblies changed out 
in the current reload remains at 248.  

In support of this application, the licensee submitted a Supplemental Reload 
Licensing Report, YlOO3JOlA40, (Ref. 1) and update to the LOCA analysis report, 
NEDO-24088-1, (Ref.2) anda- number of proposed changes to the BF-2 Technical 
Specifications. The analyses presented in Ref.l and 2 were based on adding 248 
new fuel assemblies. Both the licensee and the General Electric Company (GE) 
reevaluated the analyses in light of the additional new and spent fuel assemblies 
being added to replace those found corroded and determined that the analyses 
conservatively bounded the revised coreloading, since the revised coreloading 
plan will have less energy than the loading de~cribed in Ref. 1.  

2.2 Reload Evaluation 

We reviewed the submittals and evaluated the nuclear design, the thermal hydraulic 
design, the transient and accident analyses, and the Technical Specification 
changes. The fuel mechanical design is-fully described in GE report NEDE-24011-P-A-4 
(Ref.3) Because of our review of a large number of generic considerations related 
to use.of 8x8, 8x8R and P8x8R fuels in mixed loadings, and on the basis of the 
evaluations which have been presented in Reference 3, only a limited number of 

additional areas of review have been included in the Safety Evaluation. For evalua

tions of areas not specifically addressed in this Safety Evaluation refer to 
Reference 3.  

2.2.1 Nuclear Design 

With the exception of the shutdown margin and standby liquid control system 

analyses, the nuclear parameters applicable to the Cycle 5 core were obtained by 

methods and techniques described in Reference 3, which has been approved'by the
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S:T for this purpose. The results were within the range normally encountered 
in _,'R reloads and are acceptable. The shutdown margin and standby liquid control 
syszem analyses were performed by the licensee using its core simulator and 
lattice physics methods %.;hich have been reviewed and approved by the staff. The 
shutdown margin w-as 1.4% reactivity change with the strongest rod out. The 
standby liquid control system is capable of making. the unrodded core subcritical 
at 20 0 C with a margin of 2.3% reactivity change. These are acceptable margins and 
therefore, we conclude that the nuclear design'parameters for the Cycle 5 core 
are acceptable.  

2.2.2 Thermal-Hydraulic Evaluation 

The thermal-hydraulic review includes the following areas: (1) safety limit 
minimum critical power ratio (MCPR), (2) operating limit MCPR, and (3) thermal 
hydraulic stability. The objective of this review is to confirm that the thermal 
hydraulic design of the reload has been accomplished using acceptable methods, 
and provides an acceptable margin of safety from conditions which could lead to 
fuel damage during normal operation and anticipated operational transients, and 

is not susceptible to thermal hydraulic instability.  

Fuel Cladding Integrity Safety-Limit MCPR 

As stated in Reference 3, for BWR cores which reload with GE's retrofit 8x8 fuel, 

the safety limit minimum critical power ratio (SLMCPR) resulting from either 

core-wide or localized abnormal operational transients is equal to 1.07. When 

meeting this SLMCPR during a transient, at least 99.9% of the fuel rods in the 

core are expected to avoid boiling transition. The 1.07 SLMCPR is unchanged 

from the SLMCPR previously approved. The basis for this safety limit is addressed 

in Reference 3.  

Operating Limit MCPR 

Various transients could reduce the MCPR below the intended safety limit MCPR 

during Cycle 5 operation. The anticipated operational transients have been 

analyzed by the licensee to determine which could potentially induce the largest 

reduction in the initial (CPR). Operating cycle MCPR values for this plant 

specific cycle are as expected for the BWR/4 design with the fuel types that are 

"- presented in Cycle 5 of BF-2, and compare favorably with the MCPR for operating 

"plants such as Brunswick Unit 2 Cycle 5, previously approved.  

Thermal-Hydraulic Stability 

The results of the thermal-hydraulic analysis (Ref. 1) show that the maximum 

thermal-hydraulic stability decay ratio is 0.74 for this cycle. Because operation 

in the natural circulation mode is prohibited by Technical Specifications, there 

will be added margin to the core stability and therefore, we find the thermal

hydraulic stability acceptable.
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* f P-2'.' C e E has been erfcr.ed with standard te:.niq:,es describe•d 

in .-. e a-.T_:e En :he values of ,OR an.d thermal.ulic statili-y decay ratiov 

are as expeCted for the E.R/4 design and We, therefore, find the thermal-hydraulic 
design for Cyole 5 acceptable.; 

2.2.3 Transient and Accident Analyses 

The transient and accident analyses were performed by the methods and procedures 

described in GE report NEDO-24011-P-A-4, which we previously approved. It was 

necessary to perform acycle specific analysis of the rod drop accident since the 

accident reactivity shape function for Cycle 5 was not bounded by the generic 

shape for the cold startup case described in Reference 3. The results of this 

analysts, which are presented in Section 15 of Reference 1,: show that the 

resultant peak enthalpy, cold, was 264.5 cal/gm. The resulting peak enthalpy 

rise was less than the acceptance cr4terlon of 280 calories per gram and is 

acceptable.  

The GE method for analysis of misoriented and misloaded bundles has been reviewed 

and approved by the staff and is part of the Reference 3 methodology. Potential 

fuel loading error's involving misoriented bundles and bundles loaded into incorrect 

positions have been analyzed by this methodology and the results are reported in 

Section 14 of the supplemental reload submittal. The analyses determined that thM 

NCPR for a Misoriented fuel bundle was less than the ,,CR fAr the limiting translents 

and -here-ore, we conclude that tne analyses perfcrmed by GE for.fuel loading errors 
is acceptable.  

2.2.4 Core Reload Technical Specification Changes for Cycle 5 

7-i.7; the refueling for Cycle 5 the last of the 7x7 fuel will be removed from 

the core. Accordingly all references to this fuel are being deleted from the 

Technical Specifications. This is acceptable. In addition, Technical Specifica

tic.ns 2.1.A, Table 3.1.A, and Table 4.1.A have been changed to reflect the 

"alteration of the flow biased neutron flux trip to a thermal power monitor and the 

addition of a separate high neutron flux trip at 12015 of full power. This change 

- has be-n f•rnd acceptable for several boiling water reactors and therefore, is 

acceptable for BF-2.  

The MAPLHGR values in Table 3.5.1-3 have been extended to burnup values of 

40OOO ,,Wd/t and Table 3.5.1-4 has been added to provide MAPLHGR values for the 

new fuel type introduced for this reload. The MAPLHGR tables were obtained by 

standard methods (Ref. 2) and are acceptable) 

This is the first reload for BF-2 for which the overpressurization transients 

were analyzed with the ODYN code. Specification 3.5.k and Surveillance Require

ment 4.5.k have been revised to reflect the new analyses. This pr6cedure, which was 

preVicjsly revie,'ed ard found acceptable by the staff, is being introduced on all 

-- •:rg. -M1s and th-eefore, is acceptabie for BF-2.



2.2.5 Summ-arv of Core Reload Evaluation 

On the basis of our review, which has included the nuclear design, thermal
hydraulic design, transient and accident analyses, and Technical Specification 
changes, we conclude that operation of BF-2 for Cycle 5 will not endanger the 
health and safety of the public. This conclusion *is based on the fact that 
approved methods have been used to perform the various analyses and that the 
results are consistent with those for other BWR/4 reactors.  

3.0 Plant Modifications 

3.1 Discussion 

BF-2 shutdown for the present refueling and maintenance outage on July 30, 1982, 
and is projected to be down for over seven months. The reason for the extended 
outage is the time needed to complete a number of NRC-required modifications, as 
well as the inspections, repairs, surveillance, maintenance, and other activities 
normally associated with a refueling outage. During this shutdown, the licensee 
expects to complete numerous modifications which NRC has proposed or required 
for operating reactors, such as Browns Ferry, fn various Bulletins, Orders, the 
TMI-2 Action Plan (NUREG-0737); new regulations, revisions to the Security Plan 
and Emergency Response Plan, resolution of generic Issues, etc. Some of these 
modifications require changes to the Technical Specifications prior to startup 
and are included in this Safety Evaluation.  

3.2 Evaluation 

Torus Modifications 

On January 13, 1981, the Commission issued an Order modifying the BF-2 license to 

require the licensee to promptly institute a reassessment of the containment 
design for suppression pool hydrodynamic loading conditions and to install any 
plant modifications needed to conform to the staff's Acceptance Criteria, which 
are contained in Appendix A to NUREG-0661 ("Safety Evaluation Report, Mark I 
Containment Long-Term Program" dated July 1980) by March 31, 1982. This Order 
was subsequently modified by an Order dated January 19, 1982, extending the time 
to complete some of the modifications to the Cycle 6 outage.  

- These modifications are required by-NRC to restore the originally intended margins 

of safety in the containment design. The structural modifications to the torus 
containment include addition of torus tiedowns, addition of ring girder reinforce
ment and reinforcing attached piping nozzles. Vent system modifications include 

shortening the downcomers, adding local reinforcement to the vent header, and-
adding new tie bars to the downcomers. Attached piping is being strengthened 
including modification of the ECCS header support. Many changes are being made 

to the safety relief valve (SRV) piping system including adding quencher arms to 

the ramshead, adding quencher arm and ramshead supports, adding 10-inch vacuum



vaives, reinfcrcirg the ring girder at the SRV hanger attachment, rerouting of 
pi:in•, and adding new snubbers and supports for the piping. These modifications 
to ;he torus require changes to the Technical Specifications to account for wate'r 
displaced by the additional structural steel and to reflect the plant unique 
analysis which the licensee was required to perform to assure conformance of the 
design to the staff's Acceptance Criteria in NUREG-0661. The specific changes to 
the Technical Specifications are discussed below.  

Pages 227, 267 and 269 - The minimum torus water level limits in Section 3.7.A.l.a 
and in the bases for this section are being changed from -7 Inches (differential 
pressure control greater than 0 psid) to -6.25 inches and from -8 inches (0 psid 
differential pressure control ) to -7.25 inches; a change in each case of 0.75 inch.  
There are 15-inch by 15-inch sealed box beams being added as support for the 
safety relief valve lines and HPCI-RCIC internal supports. Addition of these 
supports will result in appreciable water displacement. Calculations indicate 
that tie box beams and HPCI-RCIC supports will Increase the torus water level 
approximately 3/4-inch due to their presence. This rise in the torus water level 
is reflected in these revised Technical Specification values. The changes, which 
we have reviewed and approved, are necessary to ensure that the minimum water 
volume is maintained in the torus for suppression of potential LOCA loads and are 
acceptable. (This same change to the Technical Specifications was made by 
Amendment No. 51 to Facility License No. DPR-68 for BF-3 issued March 29, 1982.) 

Paoes 235a and 269 - In Section 3.7.A. 6.a (and the bases thereto), the setpoint 
for the dry,.,ell-suppression chamber (wetwell) differential pressure control ( 9) 
is being changed from 1.3 psid to 1.1 psid. Downcomer water clearing loads are 
greatly reduced by physically shortening the downcomers (by almost one-foot) and 
imposing a drywell-wetwell AP. The Browns Ferry unique loads were determined by 
considering a differential pressure of 1.10 psid at the maximum allowable torus 

water level. In order to be consistent with this analysis, the Technical Specifi
cation associated with the LP control has been established at 1.10 psid. The 
changes to the Technical Specifications conform to the requirements in Section 
2.16, "Differential Pressure Control Requirements," in Appendix A to NUREG-0661 
and are therefore, acceptable.  

Paqes 233, 234, 267 and 268 - The "Bases" section for Specifications 3.7.A and 

4.7.A for the suppression pool temperature limits was based on the Humboldt Bay 

and Bodega Bay tests. Consistent with the long-term torus integrity program of 

NUREG-0661 and NUREG-0783, the "Bases" require change to account for steam mass 

fluxes through SRV T-quenchers. During the current refueling outage, the 

T-quenchers are being added to the safety-relief valve discharge.device. In 

Section 2.13.8 of Appendix A to NUREG-0661 ("Suppression Pool Temperature Limits") 

the staff specified that "the suppression pool local temperature shall not exceed 

200 0 F throughout all plant transients involving SRV operations." The licensee's 

analyses determined that at reactor vessel pressures above approximately 555 psig, 
the bulk pool temperature will not exceed 1800 F. At pressures below approximately
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.bulk te2Derature wIll not exceed I84OF Both te;peratures are 

.,_ c- the acceptable limits. These temperatures also represent the bounding 

L; -.- r .iits that are used in suppression pool temperature response analyses for 

sa-f=v relief valve discharce and LOCA cases. The. actions required by Specifica

tion 3.7.c-f assure the reactor can be depressurized in a timely manner to avoid 

exceeding the maximum bulk suppression pool water limits. Furthermore, the 1840 F 
limit provides that adequate RHR and core spray pump NPSH will be available without 

dependency on containment overpressure. Section 4.7.A.2.k of the present Technical 

Specifications requires that if extended relief valve operation causes the tempera

ture of the suppression pool to exceed 130 0 F, the reactor shall be shutdown and 

the torus and drywell visually inspected for signs of distress or displacement.  

Since the torus is being extensively upgraded to withstand dynamic loading 

significantly beyond that originally expected, extended operation of relief valves 

above a suppression pool temperature of 130OF is not expected to be a safety con

cern warranting placing the reactor in cold shutdown and performing a torus 

inspection. Therefore, this requirement is being deleted.  

Page 256 - Table 3.7.B has been revised to include penetration X-223. This 

penetration has been installed to provide another suppression chamber access 

hatch to facilitate the torus modifications.  

"Pace 266 - Table 3.7.H has been revised to include temporary electrical penetration 

X-200A-SC which is integral to torus access hatch X-200A. This electrical penetra

tion is designed to accommodate instrumentation for the SRV-torus integrity test 

program. This penetration is to be removed at the first opportunity following the 

test. program.  

Pace 273 - The present Technical Specifications in the "Bases" for primary contain

ment, discuss the specific type of protective coatings applied to the drywell and 

torus surfaces to protect the steel from corrosion and minimize contamination of 

the water. There have been significant developments in protective coating 

technology since the Browns Ferry units were licensed. During the torus modifica

tions, the licensee has thoroughly sandblasted all torus surfaces in each unit and 

is applying coatings that offer more potential for sealing the surfaces. Therefore, 

the "Bases" are being generalized so that a technical specification change will 

not be required if a different protective coating is applied.  

Pace 145 - Section 4.5.B.1 of the Technical Specifications requires that every 

three months, the LPCI capability of the RHR pumps shall be demonstrated. In 

the tests, the pumps take suction from the torus and return the water to the 

torus. The pumps are required to demonstrate that two pumps in the same loop can 

deliver at least 15,000 gpm against an indicated system pressure (head) of 200 psig.  

The two-pump 15,000 gpm LPCI test surveillance was determined to induce vibrations 

in the RHR return line to the torus. To eliminate the vibration, an orifice has 

been installed in the return line. However, installation of this orifice plate 

also decreases the suppression pool cooling mode of RHR operation from 15,000 gpm
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to =pproxima.!ly 12,000 gpm. A new containment cooling analysis was performed 
for this configuration, and it was determined that this flow rate induces a long
term suppression pool temperature Well within that necessary for stable and 
compiete steam condensation and for adequate RHR and core spray pumps net 
positive suction head. The revised test requirement is that the two pumps demon
strate that they can deliver 12,000 gpm against a higher head - 250 psig. ýThe 
orifice is in the return line to the torus ard does not change the volume of 
water that would be injected into the reactor during the LPCI mode. The 12,000 
gpm at higher pump head pressure is equivalent to 15,000 gpm at lower discharge 
pressure. We conclude that the change has no adverse impact on the LPCI or 
containment cooling modes of RHR operation and is acceptable.  

480V MOV Boards Tie-In and LPCI M-G Sets Installation 

Pages 293a, 297b, 298, 300 and 330 - Amendment No. 45 to Facility License No.  
DPR-52 for BF-2 dated May 11, 1979 adds a license condition authorizing modifica
tions to the power supply for certain LPCI valves. The modification ensures that 
the 480V ac reactor MOV boards, with the associated autotransfer feature, will be 
isolated from the redundant divisional power supplies. The modifications are 
designed to eliminate the recirculation loop selection logic and to rewire the 
accident initiatibn signals to direct both LPCI injection valves to open upon 
detection of accident conditions. The modifications include installation of 
qualified Class 1E motor-generator (MG) sets to serve as isolation devices be
tween the redundant divisional 480V shutdown boards (power sources) and the 
swing bus (auto-transfer) of the 480V reactor MOV boards that supply motive power 
to the LPCI valve operators. In 1976, the NRC staff requested the licensee to 
propose modifications to eliminate the LPCI systems recirculation loop selection 
logic to eliminate a potential single failure concern. As noted above, the 
design was approved by Amendment Nos. 51, 45 and 23 for Units 1, 2 and 3, 

respectively, on May 11, 1979. The modifications require changes to the Technical 
Specifications which are incorporated herein. The associated Technical Specifica
tions are consistent with those approved in Amendment No. 75 to Facility License 

No. DPR-33 for BF-l dated September 3, 1981.  

Thermal Power Monitor 

- Pages-8, 10, 20, 22, 33, 36a and 37 - During this outage, the licensee has 

"- installed a flow-biased simulated thermal power monitor. These monitors are 

installed on most all BWRs; the justification for these monitors is discussed in 
the "Bases" for the APRM settings in the BWR Standard Technical Specifications 
(BWR/4 STS, Section 2.2.1, page B2-7). The monitors are installed to have the 

APRM flow biased neutron flux signal respond to the thermal flux rather than the 
neutron flux by accounting for the approximately six-second thermal time constant 

of the fuel. The proposed changes to the Technical Specifications are acceptable, 
since they are based on previously reviewed and accepted changes for similar BWRs.
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Scrr;7 £isc,-arce Instrument Volume 

Paaes 37, 39, 40 and 126 - The long-term modifications to the scram discharge instrument 

v oume (SDiV) necessary to resolve problems related to the partial rod insertion 
event are being implemented during this outage for BF-2. To upgrade the reliability 
of the SDIV instrumentation, two of the float-type pressure switches are being 
replaced by diverse differential pressure switches. Tables 4.1.A and 4.1.B are 
therefore being revised to add these switches'to the list of instruments that 
require surveillance testing.  

Containment Vent and Purge System 

In response to NRC generic letters of September 27, 1979 and October 22, 1979 to 

"All Light Water Reactors," the licensee is modifying the containment purge system 
for BF-2 during this outage to satisfy applicable requirements of NRC Branch 
Technical Position CSB 6-4 regarding valve closure times and addition of debris 
screens. Pages 251 and 252 are bein-g revised to reflect the significant reduction 

in the maximum allowable operating time. On the nitrogen purge valves, the 

operating time is being reduced from 10 seconds to 5 seconds and on the purge 

inlet and isolation valves, the operating time is being reduced from 90 seconds 
to only 2.5 seconds. The faster valve closure times significantly reduce 
potential offsite doses. The addition of the debris screens provides protection 

against foreign material entering the purge ducting and interfering with closure 
of the purge valves, 

These same changes to the Units 1 and 3 Technical Specifications were made 

respectively by Amendment No. 76 to License No. DPR-33, issued September 15, 1981, 

and by Amendment No. 51 to License No. DPR-58 issued March 29, 1982. Since the 
changes to the Technical Specifications for BF-2 are those requested by our letter 

of December 17, 1981 and have been previously approved for BF-l and BF-3, they 

are acceptable for BF-2.  

Primary Containment Isolation Valves 

"Tables 3.7.A through 3.7.H list the various valves and penetrations associated 

with primary containment isolation. Specifically, Table 3.7.A lists the primary 

containment isolation valves that must be operable during reactor power operation 

(in accordance with Section 3.7.D of the Technical Specifications) along with the 

"maximum operating times and normal position. Table 3.7.D lists the primary con

tainment isolation valves on which local leak rate tests must be performed each 

cycle in accordance with Section 4.7.2.g. Tables 3.7.E, 3.7.F and 3.7.G list the 

stop-check and check valves on the torus and drywell influent lines that must be 

similarly tested. As discussed below, the licensee has proposed revisions to 

these tables to reflect plant modifications and the requirements in NUREG-0737 

Item II.E.4.2.
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a:,]es 3.7.C bhrcugh 3.7.G have been completely revised to be more consistent 

the E£,;:/4 Standard Technical Specifications. These tables contain a "Test 

M,-.,m, and "Test Method." The proposed tables have been revised to contain 

t-e "Test Medium" within the title~of the table and eliminate the "Test Method" 

altogether. The Standard Technical Specifications do not contain a test method 

for testing isolation valves., In addition, the test methods for these valves are 

contained in their specific testing instructions and therefore should not be 

contained in the Technical Specifications. The deletion of the test nmethods from 

the table does not have any adverse impact on safety. Similar changes were made 

to the same tables for BF-3 in Amendment No. 51 issued March 29, 1982. As part 

of the revisions to these tables, the licensee has proposed to air test certain 

isolation valves that were previously water tested. Appendix J to 10 CFR Part 50 

specifies air testing as the recommended leak testing method, except for those 

valves that are fluid sealed. In addition, the staff considers air testing of 

valves to be a more conservative method than water testing. On the basis of the 

information provided by the licensee in the submittal of October 15, 1982, and 

the requirements of 10 CFR Part 50, Appendix J, we conclude that the proposed 

changes to the Technical Specifications with respect to the test medium are 

acceptable.  

Most of the changes to the tab4es on isolation valves are to add or delete valves 

which the inservice pump and valve testing program indicated should be verified 

for operating time, to correct valve numbers or to correct valve positions. Each 

proposed change is described in detail in the licensee's submittal of October 15,

1982. We have reviewed each change and concluded they are acceptable, since they 

are consistent with modifications either deleting or adding valves.  

NUREG-0737, Item II.K.3.15 

TMI Action Plan Item II.K.3.15 requires licensees of BWRs to modify pipe-break

detection circuitry so that pressure spikes resulting from HPCI and RCIC 

initiation will not cause inadvertent system isolation. The licensee elected to 

employ the BWR Owners Group modification which incorporates a three second time 

delay relay (TDR) to prevent spurious isolation. In our letter to the licensee 

of October 13, 1981, we requested the licensee to provide certain analyses and 

to 'propose the appropriate Surveillance Requirements and Limiting Conditions 

of Operation for the HPCI and RCIC systems which address this item." The safety 

evaluation was provided by the licensee's letter of December 16, 1981. All-of 

- the Browns Ferry units have had a three-second TDR on the HPCI systems. During 

the current outage for BF-2, a TDR was added to the RCIC system. The proposed 

changes to the Technical Specifications requiring calibration and surveillance of 

the time delay relays was submitted with the licensee's application of October 15, 

1982. Table 4.2.3 (p99) is being modified to require a logic system functional 

test, including calibration of the RCIC and HPCI system isolation logic. The 

changes to the Technical Specification reflect the surveillance requirements 

requested in our letter of October 13, 1981 on Item II.K.3.15 and are acceptable.  

The same changes were made to the BF-3 Technical Specifications in Amendment No.  

51 issued March 29, 1982.
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4.,0 ,-,•. inra•v Chanaes 

The licensee has proposed eicht administrative chances to the BF-2 Technical 
Specifications; the licensee has described and jus.tified each ch-ange in its 
submitt -l of October 15, 1982. The changes are to revise the Table of Contents, 
to reformnat one section, to correct or add references or to delete reference to 
a table that was removed by a previous amendment. These changes do not affect 
any actual limiting conditions for operation. We conclude that these proposed 
changes are editorial in nature and do not alter the techncial bases of the.  
specifications and therefore, are acceptable.  

5.0 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.  

6.0 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 an accident previously evaluated, does not create the possibility 
of an accident of a type different from any evaluated previously, and does not 
involve a significant reduction in a safety margin, the amendment 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 
proýý)sed manner, and (3) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of the amendment will not be inimical 
to the common defense and security or to the health and safety of the public.  

Dated: March 11, 1983

- Principal Contributors: Walt Brooks, Dick Clark, Jim Hall
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EN- .SEE.. VALLEY AU ,LKTY 

NOTICE OF ISSUANCE OF -MEtD,,,T TO FACILITY 
0?ERATING LICEN-S E 

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

Amendment No. 85 to Facility Operating License No. DPR-52 issued to 

Tennessee Valley Authority (the licensee), which revised the Technical 

Specifications for operation of the Browns Ferry Nuclear Plant, Unit 2 

(the facility) located in Limestone County, Alabama. The amendment is 

effective as of the date of issuance.  

The amendment revises the Technical Specifications to (1) incorporate 

the limiting conditions for operation during fuel Cycle 5, and (2) reflect 

changes resulting from design, equipment and procedural modifications made 

during the current refueling outage.  

The application for the amendment complies 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 Cormmission's rules and regulations 

in 10 CFR Chapter 1, which are set forth in the license amendment. Prior 

public notice of the amendment was not required since the amendment does 

not involve a significant hazards consideration.  

The Com.-ission has determined that the issuance of the amendment will 

not result in any significant environmental impact and the pursuant to 

10 CFR 51.5(d)(4) an environmental impact statement, or negative declaration 

and environmental impact appraisal need not be prepared in connection with 

issu=rce of the amendment.
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-or furzher details with respect to this action, see (1) the application 

for amerndent dated October 15, 1982, as supplemented by letters dated 

Noovember 17, 1982, December 10, 1982 and January 7, 1983, (2) Amendment No.  

to License No. DPR-52, and (3) the Conimission's related Safety Evaluation.  

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

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

Athens Public Library, South and Forrest, Athens, Alabama 35611. 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 Licensing.  

Dated at Bethesda, Maryland, this l1th day of March 1983.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/ ° 

Domenic B. Vassallo, Chief 
Operating Reactors Branch 42 
Division of Licensing


