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Docket No.: 50-260 

Mr. S. A. White 
Manager of Nuclear Power 
Tennessee Valley Authority 
6N 38A Lookout Place 
1101 Market Street 
Chattanooga, Tennessee 37401 

Dear Mr. White: 

The Commission has issued the enclosed Amendment No. 125 , to Facility 
Operating License No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 1.  
This amendment is in response to your application dated August 23, 1984 (TVA 
BFNP TS-199), as supplemented September 4 and November 13, 1984, April 3, May 8, 
June 27, November 20 and December 30, 1985 and April 29, 1986.  

The amendment revises the Technical Specifications (TS) of the operating 
license to: (1) modify the core physics, thermal and hydraulic limits to be 
consistent with the reanalyses associated with replacing about one-third of 
the core during the Cycle 6 core reload outage and (2) reflect changes in 
various specifications as a result of plant modifications performed during the 
outage. In addition, TVA has updated the TS pages involved and made 
administrative corrections.  

A copy of the Safety Evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's Bi-Weekly Federal Register Notice.  

Sincerely,

Marshall Grotenhuis, Project Manager 
BWR Project Directorate #2 
Division of BWR Licensing

Enclosures: 
1. Amendment No. 125 to 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

"WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 125 
License No. DPR-52 

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

A. The application for amendment by Tennessee Valley Authority (the 
licensee) dated August 23, 1984 (TVA BFNP TS-199), as supplemented 
September 4 and November 13, 1984, April 3, May 8, June 27, 
November 20 and December 30, 1985 and April 29, 1986, 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 operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

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

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

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

2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license amendment 
and paragraph 2.C(2) of Facility Operating License No. DPR-52 is hereby 
amended to read as follows: 

8608280252 860819 
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(2) Technical Specification 

The Technical Specifications contained in Appendices A ane B, as 
revised through Amendment No.125, are hereby incorporate• in the 
license. The licensee shall operate the facility in acco-dance with 
the Technical Specifications.  

3. This license amendment is effective as the date of its issuance and is 
to be implemented within 90 days.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Daniel R. Muller, Director 
BWR Project Directorate #2 
Division of BWR Licensing 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: August 19, 1986



ATTACHMENT TO LICENSE AMENDMENT NO. 1 2 5 

FACILITY OPERATING LICENSE NO. DPR-52 

DOCKET NO. 50-260 t 
Revise Appendix A as follows: D 

1. Remove the following pages and replace with identically numbered pages.  

2. The marginal lines on these pages denote the area being changed.

iv 
vi 
vii 
viii 
3 
4 
9 
19 
23 
25 
28 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
44 
55

62 
63 
73 
78 
79 
80 
85 
96 
102 
105 
105a 
110 
110a** 
159 
160 
168a 
169 
171 
172 
172a* 
220 
231 
232

250 
256 
257 
262 
263 
330 
356

*Page 172a is removed 
**Page Added

but there is no replacement.
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1.0 DEFINITIONS (cont' d ) 

E. Operable - Orerability - A system, subsystem, train, cjponent, 
or device sha4.1 be Operable or have operability when Is 
capable of performing its specified function(s). InpfIcit in 
this definition shall be the assumption that all necessary 
attendant instrumentation, controls, normal and emergency 
electrical power sources, cooling or seal water, lubrication or 
other auxiliary equipment that are required for the system, 
subsystem, train, component or device to perform its function(s) 
are also capable of performing their related support function(s).  

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

G. Iauediate - Imediate means that the required action will be 
initiated as soon as practicable considering the safe operation of 
the unit and the importance of the required action.  

H. Reactor Power Oneration - Reactor power operation is any operation 
with the mode switch in the "Startup" or "Run" position with the 
reactor critical and above 1% rated power.  

I. Hot Standby Condition - Hot standby condition means operation with 
coolant temperature greater than 212*F, system pressure less than 
1055 psig, the main steam isolation valves closed and the mode 
switch in the Startup/Hot Standby position.  

J. Cold Condition - Reactor coolant temperature equal to or less than 
212"F.  

K. Hot Shutdown - The reactor is in the shutdown mode and the reactor 
coolant temperature greater than 212*F.  

L. Cold Shutdown - The reactor is in the shutdown mode and the rCaCttr 
coolant temperature equal to or less than 212'F.  

M. Mode of Overation - A reactor mode switch selects the proper 
interlocks ior the operational status of the unit. The following 
are the modes and interlocks provided: 

1. StartuD/Hot Standby Mode - In this mode the reactor protection 

system is energized with IR4 neutron monitoring system trip, 
the APRX 15% high flux trip, and control rod withdrawal 
interlocks in service. This is often reierred to as jus: 
Startup Mode. This is intended to imply the startup/HoE 
Standby position of the mode switch.

Amendment No. 02,125



1.0 nEFiNITIONS (Cont'd) 

2. Run 14nde - N,• this mode the reactor system pressure iS at 
or above 825 psig and the reactor protection system is 
energized with APRN protection (excluding the 15% hir.h flux 
trip) and the RBM interlocks in service.  

3. Shutdown Mode - Placing the mode switch to the shutdown 
position initiates a reactor scram and power to the control 
rod drives is removed. After a short time period (about 10 
see), the scram signal is removed allowin, a scram reset 
and restoring the normal valve lineup in the control rod 
drive hydraulic system.  

4. Refuel Mode - With the mode switch in the refuel position 
interlocks are established so that one control rod only may 
be withdrawn when the Source Range Monitor indicate at least 
3 cps and the refueling crane is not over the reactor except 
as specified by TS 3.10.B.1.b.2. If the refueling crane 
is over the reactor, all rods must be fully inserted and 
none can be withdrawn.  

N. Rated Power - Rated power refers to operation at a reactor power of 
3,293 Mvt; this is also termed 100 percent power and is the maximum 
power level authorized by the operating license. Rated steam flow, 
rated coolant flow, rated neutron flux, and rated nuclear system 
pressure refer to the values of these parameters when the reactor 
is at rated power. nesirn power, the power to which the safety 
analysis applies, corresponds to 1,440 Wt.  

0. Primarv Containment Integrity - Primary containment intepritv means 
that the drywell and pressure suppression chamber are intact and all 
of the rollowing conditions are satisfied: 

I. All non-automatic containment isolation valves on lines 
connected to the reactor coolant systems or containment 
which are not required to be open during accident conditions 
are closed. These valves may be opened to perform 
necessary operational activities.  

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

3. All automatic containment isolation valves are operable or 
deactivated in the isolated positien.  

4. All blind flanges and manways are closed.

Amendment No. 70,125
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2.1 BASES: LIMITING SAFETY SYSTEM 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 conditi ons up 
to the design thermal power condition of 3440 M~t. |The 
analyses were based upon plant operation in accords a.e- with 
the operating map given in Figure 3.7-1 of the FSATR 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 Reference 1.  

The void reactivity coefficient and the scram worth are described 
in detail in reference 1.  

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 1 . 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% inserted, approximately four dollars of 
negative reactivity 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 0 
MCPM ) limits specified in specification 3.5.k is 
conservatively assumed to esist prior to initiation of the 
transients. This choice of using conservative values of 
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 analyzing at higher power levels.  

-19-
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The set point for the low level scram Is above the bottom of the separator skirt.  
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decrease. The res*.l:s reported In fSAR subsection 14..5 s, - that scraa and isolatlin 
of all process lines (except main steam) at this level abjvuaccty protects the fuel 
and the pressure barrier, because MCPR Is greater than 1.07 in all Cases. and 
syeteo pressure does not reach the safety valve settings. TIle scras setting is 
approalsAtely 31 inchts belay the normal operating range and is thus aiequate to 
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0. Tubn.4o AvCct Scran 

The, tUi'bine stop valve closure trip anticipates the pressure, neutron flux 
andI hf.dt flux Increases that would result from closure of the stop valves.  
With a trip setting of I10 of valve Closure fr-v full open, the resultant 
increase in heat flux is such that adequate thermal margins are iriaintained 
even during the worst case trarslent that assumes the turbine bypass valves 
remain closed. (Reference 2) 

IX. Turbine Conrrol Vnlvf' ant, Closure or Turbine Trip ScrAm 

Turbine control valve fast closure or turbine trip scram anticipates the 
pressure, neutron flux. *%%d hent flt•x Increase that cotld result from 
cotrrol valve fas:t clonurt' due to load rejection or rnntrol valve closure 
thde to turhi•ec trip; each without bypass valve capahbity. The reactor 
protectlon system initiates a scram in less than 30 milliseconds after 
the start of control valve fast closure due to load rejection or control 
valve closure due to turbine trip. This scram Is achieved by rapidly 
reducinst hydratlic cnntrol 
oil pressure at the main turbine control valve actuator disc dump valves.  
This loss of pressure is srnsed by oressure switches whose contacts form 
the one-out-of-two-twice Ionic input to the reactor protection system.  
This trip settinq, a nominally 50' areater clo'wure tine And a different 
vdlve charactteristic froa, that of the turbine stop valve, combine tu 
produce trdnsients very similar to that for the stop valve.  

Relevant transient analyses are discussed 
inflefe~rences 1 and 2. This scram 

is bypassed when turbine steam (low is below 30Z of rated, as measured 
by turbiie first state pressure.
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1.2 BASES: ( 
REACTOR COOLANT SYSTEM INTECRITY 

The safety limits for the reactor coolant system pressure have teen 
selected such that they are below pressures at which it can be town 
that the integrity of the system is not endangered. However, t e 
pressure safety limits are set high enough such that no foreseeable 
circumstances can cause the system pressure to rise over these limits.  
The pressure safety limits are arbitrarily selected to be the lowest 
transient overpressures allowed by the applicable codes, ASME Boiler 
and Pressure Vessel Code, Section III, and USAS Piping Code, Section B31.1.  

The design pressure (1,250 psig) of the reactor vessel is established 
such that, when the 10-percent allowance (125 psi) allowed by the ASME 
Boiler and Pressure Vessel Code Section III for pressure transients is 
added to the design pressure, a transient pressure limit of 1,375 psig 
is established.  

Correspondingly, the design pressure (1,148 psig for suction and 1,326 
psig for discharge) of the reactor recirculation system piping are such 
that when the 20-percent allowance (230 and 265 psi) allowed by USAS 
Piping Code, Section B31.1 for pressure transients are added to the design 
pressures, transient pressure limits of 1,378 and 1,591 psig are established.  
Thus, the pressure safety limit applicable to power operation is established 
at 1,375 psig (the lowest transient overpressure allowed by the pertinent 
codes), ASME Boiler and Pressure Vessel Code, Section III, andUSAS Piping 
Code, Section B31.1.  

The current cycle's safety analysis concerning the most severe abnormal 
operational transient resulting directly in a reactor coolant system 
pressure increase is given in the reload licensing submittal 
for the current cycle. The reactor vessel pressure code limit of 1,375 psig 
given in subsection 4.2 of the safety analysis report is well above the 
peak pressure produced by the overpressure transient described above.  
Thus, the pressure safety limit applicable to power operation is well above 
the peak pressure that can result due to reasonably expected overpressure 
transients.  

Higher design pressures have been established for pipirg within the reactor 
coolant system than for the reactor vessel. Thcse increased design pressures 
create a consistent design which assures that, if L.e the pressure within 
the reactor vessel does not exceed 1,375 psig, the prebzý-rs within the 
piping cannot exceed their respective transient pressure limits due to 
static and pump heads.  

The safety limit of 1,375 psig actually applies to any point in the reactor 
ven;sel; however, because of the static water head, the highest pressure 
point will occur at the bottom of the vessel. Because the pressure is not 
monitored at this point, it cannot be directly determined if this safety limit 
has been violated. Also, because of the potentially varying head level and 
flow pressure drops, an equivalent pressure cannot be a priori determined for a 
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RT1�VRTLLANCE UEOHIREMENT
L.JVrL ADVDAIIU SURVEILLANC REQUIREMENT*i'*C ~.S - ------

3.1 REACTOR P'ROTECTION SYSTEM 

I_
B. Two RPS power monitoring 1 

channels for each inservice' 
RPS WG sets or alternate 
sourr, shall Ill. ('perable.  

1. With one RPS electric 
power monitoring channel 
for inservice RPS MG set 
or alternate power supply 
inoperable, restore the 
inoperable channel to 
operable status within 
72 hours or remove the 
associated RPS MG set or 
alternate power supply 
from service.  

2 With both RPS electric power 
monitoring channels for an 
inservice RPS NO set or alter
nate power supply inoperable, 
restore at least one to 
operable status within 30 
minutes or remove the 

associated RPS OG set or 
alternate power supply from 
service.

Amendment No. 125

4.1 .ACTOR P.OTIjCrTON SYSTF.H 

I 
B. The RPS power monitoring 

system instrumentation 
shall be determined operable: 

At least once per 6 months 
by performance of channel 
functional tests*
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TA131,E 3.1.A 
REACTOR PROTECTION SYSTEII (SCRAti) 1I11TRUfl11TAT ION RF.OUTRrJitrNT

Hmn. No.  
of 

Operable 
Inst.  
Channels 
Per Trip 
System(1)(23) Trip Function

Mode Switch in Shutdown

Manual Scram 

IRH (16) 
High Flux 

Inoperable

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

High Reactor Pressure 
(PIS-3-22AA, BB, C, D) 

High Drywell 
Pressure (14) 
(PIS-64-56 A-D) 

Reactor Low Water 
Level (14) 
(LIS-3-203 A-D) 
High Water Level in 
West Seram Discharge 
Tank 

SILS-85-45 A oD 
H gh Water Level in East 
Scram Discharge Tank 

(LS-85-45E-H)

Trip Level Setting
Shut
down

tloder in Whi 
Munt He

Refuel(T)

X x 

X X

d120/125 Indicated 
on scale

See Spec. 2.1.A.1 
!120 % 
!15% rated power 

(13) 
t3 IndicAted on Scale 

! 1055 pSIl 

S2.5 psig 

1538" above vessel zero

S50 Gallons 

S50 Callons

x(22) X(22) 

X

x(21) 
X(21) 
(11) 

1(1o) 

X(0) 

K~e

x X(2) 

X X(2)

ch Function 
Operable 

Stprtup/1lot 
Standby _

X 

X 

X 

X

1(17) 
X(17) 
(11) 

X 

x(8) 

x

x

0 
!n 1 

1

W.  
td

Run Action( 1)

X 

X

3 

3 

2 
2 
2 
2 
2 

2 

2 

2 

2 

2

(5) 

(5)

1.A 

1.A 

1.A 

I.A 

1.A 
I.A 
1.A 
1.A 
1.A 

I.A 

1.A

or 
or 
or 
or 
or

1.n 
1A.  
1.1P 
1 .R 
1 .R

X 
X 

(15) 
X 
V(12)

X 

X 

X 

x 

X

(

I.A 

1.A 

I.A



m jin. No. or 

Operable inst.  
Channel s 
Per Trip 
Sys~te~m(1 (23)

4 

2 

4

2

TABLE 3.1.A 
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMEINT

Trip Function 

hain Steam Line Isola
tion Valve Closure

Turbine Cont. Valve 
Fast Closure or 
Turbine Trip. .. .  

Turbine Stop Valve 
Closure 

Turbine First Stage 
Pressure Permissive 
(PIS-1-81A&B, 
PIS-I-91A&B)

Trip Level SettinR 

<10% Valve Closure

>550 psig

<10% Valve Closure

not >154 psig

Modes in Which Function 
_lust Be Oporob•l_ 

Shut- Startup/Hot 
down Refuel(7) Standby

X(18) X(18)

Run 

X(6) 

X(4)

X(4)

X(18)

Action(lI.  

1.A or l..  

1.A or l.D 

l.A or l.D

(19)

Main Steam Line High 
Radiation (14) 

Low Scram Pilot Air 
Header Pressure

3X Normal Full Power 
Background (20)

X(9) l.A or l.C

>50 psig X(2) X(2)

I

2 

2I
X(9) X(9)

xx I.A



NOTES FOR TABLE 3.1",_-

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

If the minimum number of operable instrument channels per trip system 

cannot be met for one trip system, trip the inoperable channels or entire 

trip system within one hour, or, alternatively, take the below listed 

action for that trip function. If the minimum number of operable 

instrument channels cannot be met by either trip system, the appropriate 

action listed below (refer to right-hand column of Table) shall be 

taken. An inoperable channel need not be placed in the tripped conditi 

where this would cause the trip function to occur. In these cases, the? 

inoperable channel shall be restored to operable status within two hours, 

or take the action listed below for that trip function.  

A. Initiate insertion of operable rods and complete insertion of all 

operable rods within four hours. In refueling mode, suspend all 

operations involving core alterations and fully insert all operable 

control rods within one hour.  

B. Reduce power level to IRM range and place mode switch in the 

StartupiHot Standby position within B hours.  

C. Reduce turbine load and close main steam line isolation valves 

within 8 hours.  

D. Reduce power to less than 30% of rated.  

2. Scram discharge volume high bypass may be used in shutdown or refuel to 

bypass scram discharge volume scram and scram pilot air header low 

pressure scram with control rod block for reactor protection system reset.  

3. DELETED.  

4. Bypassed when turbine first stage pressure is less than 154 psig.  

5. IRMs are bypassed when APRIs are onscale and the reactor mode switch Is 

in the run position.  

6. The design permits closure of any two lines without a scram being 

initiated.  

7. When the reactor is subcritical and the reactor water temperature is less 

than 212 0 F. only the following trip functions need to be operable: 

A. Mode switch in shutdown 

B. Manual scram 

C. High flux IRM 

D. Scram discharge volume high level 

E. APRM 15% scram 
F. Scram pilot air header low pressure 

B. Not required to be operable when primary containment Integrity is not 

required.  

9. Not required if all main steamlines are isolated.  
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TAIM 4.1.4 
WLCTOU ?monrio C SySrIM (SCuAI) IM1NSM'MlATAION MI1CTIOU!L T9 

Rft"iUM MMctOIRj. T[EST nEWNCEti2cS POP SU~M tXMTE Alm COWTROL.C

13111bfu 

inop~erative 

High flax (15t ectes)

Hig9h Flux:(Flow Biased) 
High Viu* (Fixed Trip)

Nish Reactor freasaire 
(PIS-3-22AA, BB, C. D) 

exactor- LOWwVater tATvel 

(LIS-3-2o3 A-D) 
High Uater Level to Scram Diath 

Float Switches 
(LS-85-45 C-F),.  

Electronic Level Swi 
(LS-85-45A, B, G, If)

PlacO Hoie $41.tch Irl sltutdovu 

Trip CanladAar

Tri p Chae1'-auda

TripOutpý' hlarya (4) 

Trip OutpUt' ittays (4) 

Trip Output' lletsyn (4) 

Trip oatput. 6day. (4) 

* (6) 

Trip Chaabel and4 Alam- ( 7

* ' A 

* 7 

C 7 

'C 

B1 

BI 

A Trip Cban6pel a~nd Alarm 

Trip Cihnncl atnd Al arm (7)

0~

Qi�ceJVe�e�

I'month 

Onte/month 

P once/ month

flai Steam Line Higih .Radiation 11 Trip Chantiel' -nntl Alairm (4) Oncef3 months (8)

V;

llcuui>.  

tech tetueiigg Out Ige4 

Nviy Weolth Du g'eti a 

784 W~adBore rach Startup 

tot-F .&a 

* n1cI .ioek cs~ttu 

0 c tu,

I.

fDoi na141l.

A

) 

)

(

(7

a 

1.7

mrgW Tani 

.tches

t 7..  

7. 7 7 7 

1� .  

- 7 . 7 

St 7 
*1 . 7 

7 *I.  

7% 
Ia 77 7 
* '7 7 I.  

7 . 7,

A a m (4)



TABLE 4.1.A: 
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION FUNCTIONAL TESTS MINIMUM FUNCTIONAL TEST FREQUENCIES FOR SAFETY INSTR. AND CONTROL CIRCUITS 

Group (2) Functional Test Minimum Frequency (3) 

o Main Steam Line Isolation Valve 
Closure A Trip Channel and Alarm Once/3 Months (8) 

STurbine Control Valve Fast 
_ Closure or Turbine Trip A Trip Channel and Alarm Once/Month 11) 

STurbine First Stage Pressure 
Permissive B Trip Channel and Alarm (7) Every 3 Months.  
(PIS-1-81 ALB, PIS-1-91 A&B) 

Turbine Stop Valve Closure A Trip Channel and Alarm Once/Month (1) 

Low Scram Pilot Air A Trip Channel and Alarm Once/6 Months 
Header Pressure 
PS 85-35 Al, A2, B1, & B2

(



FOTFS FOR TARLE 4.l.A 

1. Initially the minimum frequency for the indicated tests shall he once 
per month.  

2. -A description of the three groups is included in the Bases of this 
specification.  

3." Functiorial tests hre not required when the systems are not required to 
he operable or are operating. (i.e., already tripped). Tf tests are 

:missed,-:they shall be performed prior to returning the systems to an 
operable status..  

4. This instrumentation is exempted from the instrument channel test 
definition. This instrument channel functional test will. consist of 
injecting a simulated electrical signal into the measurement channels.

5. (DELETED)

6- The Functional test of the flow bias network is performed in accordance 
- with Table 4.2.C.

7.' Functional test consists of the injection of a simulated signal into 
"the-electronic trip circuitry in place of the sensor signal to verify 
operability of the trip and alarm functions.

8. The functional test frequency decreased to once/1 
challezges to relief valves per NUREC 0737, It="

Amendments Nos. Z,100,107 ,125

Mnnrhmq t reduce 
II.K.J. I1.
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0 

cri 

0

MINIMUM 

Instrument Channel 

IRM High Flux 

APRM High Flux 
Output Signal 
Flow Bias Signal 

LPRM Signal 

High Reactor Pressure 
(PIS-3-22AA, BB, C, D) 

High Drywell Pressure 
(PIS-64-56 A-D) 

Reactor Low Water Level 
(LIS-3-203 A-D) 

High Water Level in Scram 
Discharge Volume Float Switches 
(LS-85-45 C-F) 
Electronic Level Switches 
(LS-85-45 A. B, G, H) 

Main Steam Line Isolation 

Valve Closure 

Main Steam Line High Radiation 

Turbine First Stage Pressure 
Permissive 
(PIS-I-81 A&B, PIS-1-91 A&B) 

Turbine Stop Valve Closure 

Turbine Cont. Valve Fast Closure 
on Turbine Trip 

Low Scram Pilot Air 
Header Pressure 

PS 85-35 Al, A2, B1 & B2

B 
B 

B 

B 

B 

B 

A 

B 

A 

B 

A 

A 

A

Heat Balance 
Calibrate Flow Bias Signal (7) 

TTP System Traverse (8) 

Standard Pressure Source 

Standard Pressure Source 

Pressure Standard 

Calibrated Water Column 

Calibrated Water Column 

Note (5) 

Standard Current Source (3) 

Standard Pressure Source 

Note (5) 

Standard Pressure Source 

Standard Pressure Source

Once every 7 days 
Once/operating cycle 

Every 1000 Effective 
Full Power Hours 

Once/18 Months (9) 

Once/18 Months (9) 

Once/18 Months (9) 

Once/18 Months 

Once/18 Months (9) 

Note (5) 

Every 3 Months 

Once/18 Months (9) 

Note (5) 

Once/Operating Cycle 

Once/18 Months

TABLE 4.1.8 
REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION 

CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNEL3 

Group (1) Calibration Minimum Frequency (2) 

C Comparison to APRM on Controlled Note (4) 
Startups (6)

I

N�J



",• NOTES FOR TABLE 4.1.B 

1. A description of three groups is included in the bases of 
this specification.  

2. Calibrations are not required when the systems are t 
required to be operable or are tripped. If-calibra ons are 
missed, they shall be performed prior to returninq i-e system 
to an operable status.  

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

4. Required frequency is initial startup following each refueling outage.  

5. Physical inspection and actuation of these position switches 
will be performed once per operating cycle.  

6. On controlled startups * overlap between the IRM's and APRM's 
will be verified.  

7. The Flow Bias Signal Calibration will consist of calibrating 
the sensors, flow converters, and signal offset networks 
during each operating cycle. The instrumentation is an 
analog type with redundant flow signals that can be compared.  
The flow comparator trip and upscale will be functionally 
testcd according to Table 4.2.C to ensure the proper 
operating during the operating cycle. Refer to 4.1 Bases for 
further explanation of calibration frequency.  

8. A complete tip system travnrse calibrates the tIPRM signals to the 
process computer. The individual LPRM meter readines will be 
adjustcd as a minimum at the beginning of each operating cycle 
before reaching 100% power.  

9. Calibration consists of the adjustment of the primary sensor and 
associated components so that they correspond within acceptable 
range and accuracy to known values of the parameter which the channel 
monitors, including adjustment of the electronic trip circuitry, 
so that its output relay changes state at or more conservatively than 
the analog equivalent of the trip level setting.  
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3.1 BASES 

The reactor protection system automatically initiates a reactor scram to: 

I. Preserve the integrity of the fuel cladding.  

2. Preserve the integrity of the reactor coolant system.  

3. Minimize the energy which must be absorbed following a loss of 

coolant accident, and prevents criticality.  

This specification provides the limiting conditions for operation 

necessary to preserve the ability of the system to tolerate single 

failures and still perform its intended function even during periods when 

instrument channels may be out of service because of maintenance. When 

necessary, one channel may be made inoperable for brief intervals to 

conduct required functional tests and calibrations.  

The reactor protection trip system is supplied, via a separate bus, by 

its own high inertia, ac motor-generator set. Alternate power is 

available to either Reactor Protection System bus from an electrical bus 

that can receive standby electrical power. The RPS monitoring system 

provides an isolation between non-class IE power supply and the class IE 

RPS bus. This will ensure that failure of a non-class IE reactor 

protection power supply will not cause adverse interaction to the class 

IE Reac+-r Protection System.  

The reactor protection system is made up of two independent trip systems 

(refer to Section 7.2, FSAR). There are usually four channels provided 

to monitor each critical parameter, with two channels in each trip 

system. The outputs of the channels in a trip system are combined in a 

logic such that either channel trip will trip that trip system. The 

simultaneous tripping of both trip systems will produce a reactor scram.  

This system meets the intent of IEEE - 279 for Nuclear Power Plant 

Protection Systems. The system has a reliability greater than that of a 

2 out of 3 system and somewhat less than that of a I out of 2 system.  

With the exception of the Average Power Range Monitor (APRM) channels, 

the Intermediate Range Monitor (IRM) channels, the Main Steam Isolation 

Valve closure and the Turbine Stop Valve closure, each trip system logic 

has one instrument channel. When the minimum condition for operation on 

the number of operable instrument channels per untripped protection trip 

system is met or if it cannot be met and the effected protection trip 

system is placed in a tripped condition, the effectiveness of the 

protection system is preserved; I.e., the system can tolerate a single 

failure and still perform its intended function of scramming the 

reactor. Three APRl instrument channels are provided for each protection 

trip system.  

Each protection trip system has one more APRM than is necessary to meet 

the minimum number required per channel. This allows the bypassing of 

one APRM per protection trip system for maintenance, testing or 

calibration. Additional IRM channels have also been provided to allow 

for bypassing of one such channel. The bases for the scram setting for 

the IRM, APRM, high reactor pressure, reactor low water level, MSIV 

closure, turbine control valve fast closure and turbine stop valve 

closure are discussed in Specification 2.1 and 2.2.  
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3. 1 BASES

modes. In the power range the APR4 system provides required protection.  
Ref. Section 7.5.7 FSAR. Thus, the IRM System is not required in the Run 
mode. The APRI4's and the IR4's provide adequate coverage in the startup 
and intermediate range.  

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

The requirement to have the scram functions as indicated in Table 3.I.A 
operable in the Refuel mode is to assure that shifting to the Refuel mode 
during reactor power operation does not diminish the need for the reactor 
protection system.  

Because of the APR4 downscale limit of > 3% when in the Run mode and 
high level limit of < 15% when in the Startup Mode, the transition 
between the Startup and Run Modes must be made with the APRM 
instrumentation indicating between 3% and 15% of rated power or a control 
rod scram will occur. In addition, the IRM system must be indicating 
below the High Flux setting (1201125 of scale) or a scram will occur when 
in the Startup Mode. For normal operating conditions, these limits 
provide assurance of overlap between the IRM system and APR14 system so 
that there are no "gaps" in the power level indications (i.e., the power 
level is continuously monitored from beginning of startup to full power 
and from full power to shutdown). When power is being reduced, if a 
transfer to the Startup mode is made and the IR14's have not been fully 
inserted (a maloperational but not impossible condition) a control rod 
block immediately occurs so that reactivity insertion by control rod 
withdrawal cannot occur.  

The low scram pilot air header pressure trip performs the same function 
as the high water level in the scram discharge instrument volume for fast 
fill events in which the high level instrument response time may be 
inadequate. A fast fill event is postulated for certain degraded control 
air events in which the scram outlet valves unseat enough to allow 5 gpM 
per drive leakage into the scram discharge volume but not enough to cause 
control rod insertion.  
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.0

(1) PRIMARY CONTAXW MHinimum. r:o.  

CL 
a Instrimenr 

2 •hanrnels (4.craLle 
b er TripSys(_)(•.) Function 

0 IInstrument Channel 
.r Reactor Low Water Level (6) 

a (LIS-3-203 A-D) 

¶ Instrument Channel 
r.4 Reactor High Pressure 

2 Instrument Channel 

Reactor Low water Level 

(LIS-3-56 A-D) 
0L 2 Instrument Channel 

High Dry•ell Pressure (6) 

(PIS-64-56 A-D)

2

2 

2 (3)

Instrument Channel 
High Radiation Main Steam 
Line Tunnel (6) 

Instrument Channel 
Low Pressure Main Steam 
Line (PIS-1-72, 76, 82, 

Instrument Channel 
High Flow Main Steam Line

tABLE 3.2.A 
4LET A14D REACTOR BUILDING ISOLATION INSTRUMENTATION

Trip Level Setting 

> 538" &Dve vesjel zero 

100 0 15 psig 

? 1.70" above vessel zero 

5 2.5 psig

s 3 times normal rated 
full power tackground 

Z 825 psig (4) 

86) 
5 leOl of rated steam flow

Action 1ill_ 

A or 

(B and E) 

D 

A 

A or 
(B and E)

a 

B 

a

Renarks 

1. Below trip setting does the 
following: 
a. Initiates Ikeactor Building 

Isolation 
b. Initiate3 Primdry Containment 

Isolation 
c. Initiates SGTS 

1. Above trip setting isolates the 
shutdown cooling suction valves 
of the RHR system.  

1. Below trip setting initiates Main 
Steam Line Isolation 

1. Above trip setting does the 
following: 
a. Initiates Reactor Building 

Isolation 
b. Initiates Primary Containment 

Isolation 
c. Initiates SGTS 

1. Above trip setting initiates main 
Steam Line Isolation 

1. Below trip setting initiates Main 
Steam Line Isolation 

1. Above trip setting initiates main 
Steam Line Isolation

(PdIS-1-13A-D, 25A-D, 36A-D, 50A-D)



1111.!2L ).2.0 

INSm b1aEtrTATi'iN Tur t Ij4IIWS 0IL C(1OL--foS trjI COKI MMC COH'TAIN)OD4t COOLING SYSTINS

funaction

iD 

0.  
rD 

(-I.
trip Level Settin 

+I* *1A~e veassal tero.  

S470o'abova vessel zero.  

b375"- abave vessel sto..

v- 318" above vestal sale.

2 .. irmpc~t Clueoel 
Sa~ctor Lwu Water Level 

~LI S- 3- 58A- D) 
m btrn-At CUAnnel 

&,%4Ct09 tAV Voter IRYVhl 

(LIS-3-58A-D) 

2 easeruIcA Iat Level 

(LIS-3-58A-D) 

2(00 lSmzr'm~mt chaft"l 
Reictur Low Uoter 1evel 

(LIS-3-58A-D) 

lI00 lmstrltwi.es Oihaaet 
Reactor Lou Voter Level 

(LIS-3-184, 185) 
1 lastruc~at Ckwnnl 

Ktao:,or tow Votier LAW1.  

(LIS-3-52, 62) 

2 Lnetrutpeot Chanael 
Dry-tti Ulsh Plasters:

kittos Itegethi 

A 1.klov trip setting Inititt~t IPCI.  

A 1. liultipliet relsyS Initiate ICIC.  

A 1. Relay trip waettle isitiates C311.  

Ifettiptlst relays tnitiate WtC.  

1. iialtiptllr.10le7 from CSS taitist~e 
Seccideet signal (MS.  

A 1. 9410V trip soutlage Is eenjmIcdea 
svitb dryweli high pressure. I*,# 

water level permissive. 3113 00c. de2W 

tit~r sAo CSS air 10l p~wp iiaiiai~ 
bigtlatto ADS.

A 1. 5elov trip setting perisosite for 

Initiating sip&,$e oft AD$.  

A I. get"v trip sattling Prrevats isadegf 

tent operettas of coOutoIoAUt *play 

during g"1caiet cmilti@lu.  

A 1. klev trip setting prevesto j1*vit 
tent operationi of causet:0Ra

t #?ifor 

,during OCCident conlttI0".

(PIS-64-58E-H)

3"' *ayoe. vessel Eroa.  

) 12 3/16- obove vessel 9t90
72i1 core beluht) 

11 F12.5 psig

.doblm 11..  
0;4traui ear 
Trnust-S~ "I)

0%

I

C



AJLI 3.2.3 (Coittinued)

hIletlMs No.  
Operable per 
Tift U fit 3 function

IM 

0 

rJ 

(31

4 2.5 pots

04FlOsbov* vessel taro

e 1120 pots 

_4 2.5 Pasi 

4 2.5 pots

2 Instrumsent Channel 
Dryweli High PressureQ 

(PIS-64-58A-0) 

2 lnerMaent Channel 

Reacting Losp Water Level 

(LIS-3-56A-D) 

Reactor Nigh Pressure 
(PIS-3-204A-D) 

2 latrameot Channel
Drywall Nigh Pressure 
(PIS-64-58AD') 

2046) Instrum~ent Channel 
Drywall Nigh Tresea:e 

(PIS-64-57 A-D) 

.2 lestrusmant Cbanmet 

Reactor Lov Pressure 

(PIS-3-74A&B) 
(PIS-68-95, 96) 

2 natgimeer Channel
iteactor L"v Pressure 

(PS-3-74A&B) 
(r'S-68-95, 96)

Act left Weuk 

A I. Above trip setting In toaujuctt~h vith 
low reactor pressure inlttltel CSS.  

2. ,lidtvipler relay free CSS inititae$ 
accident snall .l 

A6 I. le!.i' trip setting trips necircu'i5 
tiei Pumps 

A I.Above trip setting trips retitt'
15

A I.Above trip tatting In tonjunctiet evl~h 
low reactor pressure Iitiatlae$ tC6.  

A 1.Above trip settlesg io tonjuncetle with.  
low reactor water level. dryweil %to, 
Pressure. 120 see. delay tioer sod CSS 
or JAM puap running, initiates ADS.  

A I.~ow tr-, settinc perniselv* Or:;e*.: 
CSS and :~ ~ls.r. Vales 

A I. N:irculstton diechsrge vaeive 
ac:',atton.

L5() poll t 15 

230 Polg + 15

0.  
4a

(

ii'



TABLE 3.2.C 
INSTRUMENTATION THAT INITIATES ROD BLOCKS

?r 

(D 

(D 

".•3 

0,

2(1) 

I(::) 

1(12)

Minimum Operable 
Channels Per 

Trip Function (5) 

0(1) 

0(1) 

2(7) 

2(0) 

2(7) 

6(1) 

6(M) 

6(l) 

6(1) 

3(1) (6) 

3(1) (6) 

3(1) (6) 

3(l) (6) 

2•() 

2(1)

Function 

APRH11 Upscale (Flo.4 Bias) 

APRIl Upscale (Startup Mode) (8) 

APRII Downacale (9) 

APRI1 Inoperative 

RBM Upscale (Flo Bias) 

R r? Downscale (9) 

P RM Inoperative 

IBM Upscale (8) 

IM Downscale (3) (8) 

IRM Detector not in Startup Position (8) 

IRT! Inoperative (8) 

SRM Upscale (8) 

SRP4 Dot.nscale (4) (8) 

SR1 Detector not in ntArtup Pnsition (4)(8) 

SPR'i Inoperative (8) 

Flerw Bias Co.parator 

Flow Bins Upscale 

P-1 9lock Logic 

RCSC Rest•ilnt (PS85-61A,7) 

High Water Level In West 

Scram Discharge Tank 
(LS-85-45L) 

High Water Level in East Scram 
Discharge Tank (LS-85-45M)

Trip Level Settinr 

10.66H + h2! (2) 

c12% 

> 3'ý 

(lob) 

c0.66 .; 4•c,! (2)(13) 

(I0c) 

S.108/125 of full scale 

ý5/125 of full scale 

(11) 

(1oA) 

S1.X10
5 counVs/sec.  

t•3 colinks/se.  

('.1) 

€.i0i4fre-•nce inrste.te !'s 

<115! recirculation flow 

f!/A 

1117 p•€'. t/jvr :n Ci'•rt. S'*-:, ?•,S .

_ 25 gal 

S25 gal.

(
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TABLE J 2-" F 
SURVEILLAJNCE IlJSTPUtEWTATIfIt 

A. • |I ' * r. , • • 

Instrument I Instrument 

L1-3-58A Reactor water' -Levdl,'.  

"LI-3-58B 'I -.. :J 

PI-3-74A Reactor PresSure 

PI-3-74B 

XR-64-50 Drywell Pressure 

PI-64-67B ; .r,•. Ad 

TIL64-52AB Orywell Temperature ...  

XR-69-50 

I XR-6q-52 Suppression Cha!.[r Air 
Temperature

) **.� .. Il:

Type Indication 
and Ranqe Notes 

Indicator - ISY1 to (1) (2) 

Indicator 0-1200 psiq .:1) I 2) 

Recorder O-8O.Rpia 0 ; (1, (2) 
Indicator 0-e" psia, t11., 

Recorder, Indicator (2) 
0-00oF 

Recorder O-400OF (1) (2)

-i - . J:T.L I, 

�iI

N/A.  

* U/A 

PS-64-67B 

TS-64-52A& 
PIS-64-58A& 
-IS-64-67A 

LI-84-2A 

LI-84-13A

.t,. s lli n .,, 
1,Control Rod. )Q4tion.  

Neutron Monitoring 

,Drywlcli PresqlUfv.! 

Dryvell Temperature and 
Pressure and Timer 

CAD Tank A Level 

CAD Tank "Bi Level

6V Indicating 
Liqhts .  
SRM, IlM. LPR4 I 

0 to 100% power I 

Alarm at 35 psiq i 

Alarm if temp.  
> 281oF and ) 
pressure > 1.5 *$.} 
after 30 minute I 

delay 

Indicator 0 to 1001 

Indicator 0 to 1OOt

It1

Hinimum 9* of 
Operable Instrument 

Char.nel s 

2 

2 

2 

2

(
(31 

(3)

(3) 

(3)

(3)

¶ 

I

I 

1 

1

(1) (2) 

I:t'., f,, 1

(3) (41

(

Ili (2) (3) (4) 

(1) 

(1)

I : - , -



TABiLE 3.2.F 
S11)4VE1 LLANCE IIrNSTRMEN-rAT ION

)41"Irgun f cr 
O~perable In.-r-;:..r.t 

2

?y-p !n4f'etion

2 m 6 -9'.  

0 114 - - 0lol 

Pd!-GL- 131 

PdI-64-136

Dryvdll iLn

Torus 
1Prdrogen 
*Conicetntration 

Dryvell to 
S:uppression 
Chamber 
Di ((erentle.  
Pressure 

R~elief Velve 
Tel Ipipe 
Thermocouple 
Temperature or 
Acoustic Monitor 
on Relief Velyc 
Tailptpe

1 TtR-90-272CD 

RR-90-2713CD 

J3R-A-159 

2 PI-6Ia- 160a 
Xfl-614-159

z T1-6'.-lii 
Tn-6L-i6i.

RIR-90-32 2A

Itigh Rlange 
Prtnary 
Contlelniact 
Radialt ion 
Reccorders

Suppress ion 
Chamober lister 
Level-Wide RZ:gao 

DryvelI Pressure 
Wide RSenge 

Suppression Pool.  
Dulk 
Tcmpera lure

Wide Range 
Gaseods 

E~ffluent 
Radiation 

Mon] tor

llecnrder, 
I - 10 RH/li

Indlcator, 
Recorder 0-24~0"

Indicator$ Recorder) 
0-300 psIg)

(7)(8)

(1) (2) (3)

(1) (2) (3)

Indicator, Reccorder) (1) (2) (3) (4)(6)

30' - 2300 r.

Recorder 
Noble Gas) 

107- i0+5 pcit/cc) (7)(8) 
TodJ e and Pnutliculates)

M 

CL 

Y-4.  

01

0.1 - 20: 

Indicator 
0 to 2 psid

1/Valv*

40

(1)(0 )
(.

(5)

I

7V'

I



(1) 7:-or a.nd af t= tho date tha~t one Q! thcae Param~eters in 

redu~ed. to on* Lndicatlon. continued optrati= in Perriszible 

durinq t.'%o aucceading thirty day-s unless ouch inc.x=etztcn 
is sconex made cpera.~le.  

rrom nd a ter te dato t=it ca* of t'heso parazetea; t 

().cae irmn athe ccnt-ol room, continued operat~ion La 

paec-milbl.@ du--in; the oucceed±.11 seven dotuw~e ci 

intrum =ta±cn is coonror made operah.le.

(3) If the requiraensst of notes (1) and Q?) casnot be not, and. if one 

of the j.da~cions cannot be restored -in (6) hours, an orderly 

shutdown Oall be tni:Lated and the reactor sh&11be in a cbla 

condition Witt= :4 houZ3.  

(a) These 1U1P~ild'ance LMst.T-ats ate Considezed to b,- eudw 

(5) Eroz and after the date that both the acoustic =nit~or and the 
.tenperature indicationl on any one valve "ails to indicate in the 

cont:ol rocm, continued operation is per--izssble during. the siucceed-ing 
thirty days, unless one of the two-zonitorins chatnels, is-socner cade 

oparabll. If both the prizary and-secondary indication on' any S?.V t:1l 

pipe iz inoperabl.e, :he torus eazperazure will be =nontored at least 
onca per shift to observe any unexpla±nad tenperature increase which 

mish: £I.- -iz.veof an open S~V.  

(6) A channuel consists of 8 sensors. one. from cacti alternating tor u r 
bY- Seveni sensors must be operablfe for the channel to be 

operable. .. z 

(7) Whl )lit Of 'thes'*e instruments is inoperable for more than 7 days, 

in lit,,, of -Iny other report required by specification 6.7.2, 

prepare and submit a Special Report to the Cor.rnissiofl pursuant 

to specification 6.7.3 within the next 7 days outlinin- the action, 

taken, the cause of inoperability, and the plans and sche .dulc ror 

re~storing the system to operable status.  

(8).With the plant in the power operation, startup, or hot shutdowna 

condition and with the number of operable channels less than 

the required operable channels, either restore the inoperable 

channel(s) to operable status within 72 hours, or initiate 

the preplanned alternate-method of monitoring the appropriate 
parameter.  

Amendment Nos. 04,0$,125
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TABLE 4.2.A 
FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATIONSURVEILLANCE REQUIREMENTS 

Function 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-203A-D) 

Instrument Channel 
Reactor High Pressure 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-56A-D) 

Instrument Channel 
High Drywall Pressure 
(PIS-64-56A-D) 

Instrument Channel 
High Radiation Main Steam 
Line Tunnel

(1) (27)

(29)

Calibration Frequency

Once/18 Months

Functional Test 

(1) (27) 

(1) 

(1) (27)

Once/18 Months

Instrument Check

(28) Once/day

None

(28)

(28)

(5)

Once/day

(

N/A

Once/day

Instrument Channel 
Low Pressure Main Steam 
Line (PIS-1-72, 76, 82. 86) 

Instrument Channel 
High Flow Main Steam Line 
(PdIS-l-13A-D, 25A-D, 36A-D, 50A-D) 
Instrument Channel 
Main Steam Line Tunnel High 
Temperature 

Instrument Channel 
Reactor Building Ventilation 
High Radiation - Reactor Zone

(29) (27) Once/18 Months

(29) (27) Once/18 Months

(29)

(28) 

(28)

Once/operating cycle

(1)(14)(22) Once/3 Months

None 

Once/day 

None

."'•1,1, Once/day(O)

Once/3 Months 

Once/18 Months

I

00



TABLE 4.2.D 
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

0 

IN) 
U,

Functional Test 

(1) (27) 

(1) (27)

Function 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-58A-D) 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-184 & 185) 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-52 & 62) 

Instrument Channel 
Reactor Low Water Level 
(LIS-3-56A-D) 

Instrument Channel 
Reactor High Pressure 
(PIS-3-204A-D) 

Instrument Channel 
Drywell High Pressure 
(PIS-64-58E-H) 

Instrument Channel 
Drywell High Pressure 
(PIS-64-58A-D) 

Instrument Channel 
Drywell High Pressure 
(PIS-64-57A-D) 

Instrument Channel 
Reactor Low Pressure 
(PIS-3-74A&B, PS-3-74A&B) 
(PIS-68-95, PS-68-95) 
(PIS-68-96, PS-68-96)

(1) (27) 

(1) (27) 

(1) (27) 

(1) (27) 

(1) (27) 

(1) (27)

Calibration

Once/l8 Months 

Once/l8 Months

Once/18 Months

Once/18 Months 

Once/18 Months 

Once/18 Months 

Once/18 Months 

Once/18 Months 

Once/18 Months

Instrument Check

(28) 

(28)

(28)

(28) 

(28) 

(28) 

(28) 

(28)

(28)

Once/day 

Once/day 

Once/day

None 

None 

None

None (

None 

None

(1) (27)

O0



TABLE 4.2.C 

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

0.  

CD 

0

Function 

APRM Upscale (Flow Bias) 

APRM Upscale 
(Startup Mode) 

APRM Downscale 

APRM Inoperative 

RBM Upscale (Flow Bias) 

RBM Downscale 

RBM Inoperative 

IRK Upscale 

"IRM Downscale 

IRK Detector not in 

Startup Position 

IRK Inoperative 

SRM Upscale 

SRM Downscale 

SRM Detector not in 

Startup Position 

SRM Inoperative 

Flow Bias Comparator 

Flow Bias Upscale 

Rod Block Logic 

RSCS Restraint 

West Scram Discharge 
Tank Water Level High 
(LS-85-45L)

(1) (2) (13) 

(1) (2) (13) 

(1) (2) (13) 

(2) (Once/operating 
cycle)

(1) (2) (13) 
(1) (15) 

(1) (15) 

(16) 

(1) 

Once/quarter

Functional Test 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (13) 

(1) (2) (13) 

(1) (2) (13) 

(2) (Once/operating 
cycle)

:alibration (17) 

Once/3 Months 

Once/3 Months 

Once/3 Months 

N/A 

Once/6 Months 

Once/6 Months 

N/A 

Once/3 Months 

"once/3 Months 

Once/operating 

N/A 

Once/3 Months 

Once/3 Months 

Once/operating 

N/A 

Once/operating 

Once/3 Months 

N/A 

Once/3 Months 

Once/18 Months

Instrument Check, 

Once/day(8) 

Once/day(8) 

Once/day(8) 

Once/day(8) 

Once/day(8) 

Once/day(8K 

Once/day(8) 

Once/day(8) 

Once/day(8) 

N/A 

N/A 

Once/day(8) 

Once/day(8) 

N/A 

N/A( 

N/A 

N/A 

N/A 

N/A 

N/A

East Scram Discharge 
Tank Water Level High 
(LS-85-45M)

Once/quarter Once/18 Months

cycle (12) 

cycle (12) 

cycle (20)

0

N/A



TABLEA.4.2.!' 
11111MUtI TEST AND CALIBRATIONJ F1RFQUrtICY XOR SuliIVEL1,ANcr. 111STRIJI1t:ITATTON

C+ 

C-"

Instrument Channel C 

Reactor Water Level 
(LI-3-58A&B) 

Reactor Pressure 
(PI-3-74A&B) 

Orywell Pressure 
(PI-64-6713) and XR-64-50 

Dr ywell Temperature 
(TI-64-52AB) and XR-64-50 P 

Suppression Chamber Air Tc~nperature 
(,xR-64-52) 

Control Rod Position 

Neutron Monitoring 

Drywell Pressure (PS-64-67 41) 

Drywell Pressure (PIS-64-58A) 

Drywell Temperature (TS-64-52A).  

Timer (IS-64-67A) 

CAD Tank Level 

Containident Atmoophere Voitora 

Dryucli to Supp~redotan Chamber 
Differentia rreosuire

instrument Check 

rach Sh if t 

* Each shift 

* .~ ~Each Shift 

SEach Shilft 

Each Shift

31ibration rrerjuency.  

Once/6 months 

Once/i 2 months.  

Once/6 months 

Once/6 months 

Once/6. moitths 

NA 

(2) 

Once/6 mouths 

Once/6 months 

Once-/S wonthes 

Once/S mionthis 

Once'/6 months 

Once/6 niolitlii 

o)nce /6 wantho 4

1) 

2) 

3) 

4) 

5) 

8) 

9) 

10) 

113) 

12) 

13) 

14) 

15) 

16)

a 
LA Each Shift 

Each Shift 

NA 

IIN 

N A 

NA 

Onc6/day
Fach Shift

K

It

ý I i

; "I .



TABLE 4.2.F 
MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION 

SInstrument Channel Calibration Freguency Instrument Check 

:q 17 Relief valve Tailpipe NA Once/month (24) 
Thermocouple Temperature 

18 Acoustic Monitor on Once/cycle (25) Once/month (26) 
Relief Valve Tailpipe 

19 High-Range Primary Containment Once/18 months (30) Once/month 
L Radiation Monitors 

(RR-90-272CD) (RR-90-273CD) ( 

20 Suppression Chamber Water Once/18 months Once/month 
Level-Wide Range 
(LI-64-159A) (XR-64-159) 

0 

S21 Drywell Pressure-Wide Range Once/18 months Once/shift 

(PI-64-160A) (XR-64-159) 

22 Suppression Pool Bulk Temperature Once/18 months Once/shift 
(TI-64-161) (TR-64-161) 
(TI-64-162) (TR-64-162) 

23 High Range Gaseous Effluent Once/18 months Once/shift 
Radiation Monitor 
(RR-90-322A)



POTtS fOR TASLES 4.2.A THROUCII &.Z.H (Conttnued) 

14. Up;cle. trip I. functionally tested during functional test time aj 
required by aect.Ion 4 .7.3.1.a and 4.7.C.l.C.  

15. The flov bias cbupsrateorwill be tested.-bv putting one flow unit In.
'Tesc" (producing 12 scram) and adjusting :;.e te:t Inpun:to obtain
comparator red block. The flov bias upscale will be verified by 
observing a local upscale trip light during operation and verified 
that It will produce & red block during-che operating cycle.  

16. ?ertormed during operating cycle. ?ortions of the logic Is checked 
"sore frequently durinA functiotea tests of the functions tbat iroduce 
a red block.  

17. -This calibration consut@e of removing the function iron service and 
perfori•rg an electronic caltirstion of the channel.  

18. Functional tesc Is limited to the condition where secondary containment 
integrity is not required as specified In sections 3.7.C.2 and 3.7.C.2.  

19. 7u-•c:onal tent Is limited to the ttme where the SCTS is required to 
meet the requirements of eocCton 4 .7.C.1.a.  

20. Calibration of the Comparator requires the inputs from both recireulation 
loops to be Interrupted. thereby renaving the flow bLas ei-nal to the 

APR1 and RNM &'%d sceamain the reactnr. This calibration can only be 
.-performed durig an outage.  

21. 'Logic Ciast Is 11Lited re the limes where actual operation'ot the equipment 
is periLesible. - "- 

22. One channel of either ihg reactc- .one ur rtfueltni &one Reactor $uildint 
* lntliation Radiation Monitorine Sysce= .Ay be sdninistractveiy byracead 

ior & jouIod rot to exce. : hours for functional ceating and calibration.  

23. (Deleted) 

24. This insctrument check consists of 'coparing the chermocouple readings 
for all valves for consistence and for nominal expected values (not 
required during refuelinE outages).

25. During each refueling ouitae, all acoustic man•torin' channels shall 
be calibrated. This calibration includes verification of accelerometer 
response due to mechanical excitation In the vicinity of the sensor.

26. This in.crunent check consists of comparing the background signal levels 
(fr all valves for consistency andi for r.Lornnal expected values (not 
required durin.t refueling outages).  

tin .. ..

Amendment Nos. 0•0J,0,j0.,125"



NOTES FOR TABLES 4.2.A THROUGH 4.2.H (Continued)

27. Functional test consists of the injection of a simulated signal into 
the electronic trip circuitry in place of the sensor signal to verify 
operability of the trip and alarm functions.  

28' Calibration consists of the adjustent of the primary senso a and 
associated components so that they correspond within acceptible range 
and accuracy to known values of the parameter which the channel 
monitors, including adjustent of the electronic trip circuitry, so 
that its output relay changes state at or more conservatively than 
the analog equivalent of the trip level setting.  

29. The functional cest frequency decreased cn once/3 moncns tn redure 
challenges to relief valves per uJREC-0737. Iee% II.K.3.16.  

30. Calibration shall consist of an electronic callbration of the 
cha.•.nel, not including the detector, for range decade above 
10 R/hr and a one-point source check of the detector 
telcv 10 R/hr vith an installed or portable ga-a source.

I ll0a
Amendment No. 125
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LYI�C COh'DITONS FOi� flrL�TTr�i

1.5.H .taintenance of Filled Discharge Pipe 
The suction of the RCIC and HPCI pumps 
shall he aligned to the condensate 
storage tank, and the pressure suppres
.- on c'h.amhbr head tank shall normally 
be aligned to serve the discharge piping 
0I the PHR .and CS pumps. The condensate 
head tank may be used to serve the RER 
and CS discharge piping if the PSC head 
tank is unavailable. The pressure 
indicators on the discharge of the RHR 
and CS pumps shall indicate not less 
than listed below.  

P1-75-20 48 psig 
pN-75-8 48 psig 
pi-74-51 48 psig 
P1-74-65 A8 paig 

Avera%'e Planar Linear Heat Generation 

1ur1n,: stcjdv state power operation. the 
. .u.. ,\v'r.tgc Planar Linear Heatt ran

or.it±.,n LRte (?LAPLHCR) for each type of 
o' .5 is a :unction of average planar 

e.xposure shall not exceed the limiting 
value in Tables 3.5.1-i. -2.  

11 at any time during operation It Is determined by normal surveillance that 
the limiting value for APLU1GR is being 
exceeded, action shall be initiated 
u-ithln 15 minutes to restore operation 
to within the DreacrihAd lmits. If 
the APLHCg is not returned to within 
the prescribed limits within two (2) 
hours. the reactor shall be brought to 
the Cold Shutdown condition %'ithLn 
36 hours. Surveillance and corresponding 
action shall continue until reactor 
operation is within the prescribed 
limits.  

J. Linear Heat Generation Rate (LHCR) 
During steady state power operation, the 
linear heat generation rate (LEaR) of 
any rod in any fuel assebly 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 within 
the prescribed limits. If the LIICR to. 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 
corresponding action shall continue until 
reactor operation Is within the prescribed 
limits.

4.5.H maintenance of Filled Dischary Pipe 

I. Every month prior to the testing of 
the RHRS (LPCI and Containment Spray) 
and core spray s9tem, the discharge 
,lpping of these + stems shall be 

vented from the gh point and water 
flow determined., 

2. Following any period where the LPCT 
or core spray systens 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 HPCT or RCIC system is 
lined up to take suction from the 
condensate storage tank. the dis
charge piping of the HPCI and RCTC 
.hall he' ventod from the high point 
of the system and water flow observed 
ona monthly basis.  

4. When the RMRS 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 Averane Planar Linear Heat 
Generation Rate (WAPLHCR) 

S The MAPLHGR for each tyýpe of fuel as a 
function of average planar exposure 
shall be determined daily during 
reactor operation at &25% rated 
thermal power.

J.  

I
Linear Heat Ceneratlon Rate (L1CR) 
The LHGR 

shall be checked daily during 
reactor fuel operation at &25Z rated 
thermal power.

159
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LI"'JTIUC- CONDITIONS FOR OPERATIO.NT

3.5 C0RE A14D CONTAIN'MENT 
COOLI!NG SYSTEMS 

3.5.K 7Minimum Critical Power 
"Patic WMCPP) 

The rinirirnun-eritical.power ratio-- " 

(NCPR) a-,. a- Thnction of. scram 
tine anet core flow-, shall- be equal 
tn or greater than shown in 
Figure 3.5.K-1 multiplied by the 
I:r shown in Figure 3.5.2, where: 

Z: 0 or ave -'B , whichever is 
"T-A - tB greater

'tA=0.90 sec (Specification 3.3.C.1 

scram time-limit to 20% 
insertion from full.withdrawn)

P=0.710+1.65 

SAve:- Lei

N (0.053Y [Ref. 2J 
LIn

n : number of surveillance rod tests 

performed to date in cycle (in

cludinp BOC test).  

scram time to 20%.insertiOn from 

fully withdrawn of the ith rod 

N total number of active rods 

measured in Specification 4.3.C.1 
at BOC 

If at any time during steady state 

operation it is determined by normal 

surveillance that the limiting value 

for tCPR is being exceeded, action 

shall be initiated within 15 minutes 

to restore operation to within the 

prescribed limits. If the steady 

state MCPF is not returned to within 

the prescribed limits within two (2) 

hours, the reactor shall be hrought 

to the Cold Shutdown cohdition withi.n 

36 hours, surveillance and 

correspondiln action shall continue 

until reactor operation is within the 
prescribed limits.

P

Amendment Nos. 07,0ý,125
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4.5 CORE AND COVTAINMENT 
COOLItIG SYSTENS 

4.5.K Minimum Critical Powej 

Patio (MCFR) 

"1.. MCPR shall be determinee daily 
- durinr, rg'actor powe- operation 

.'tZ 25% tated thermal power and 
following any change in power 
level or distribution that 
would cause operation with a 

*.-limiting control rod pattern 
as dencrihed in. the bases for 
Specification 2.3.  

2. The MCPE limit shall be deter
.-mined for each fuel type 8X8, 

'-XBR, PBX8R, from Figure 
3.5.K-I respectively using: 

a. l= 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.V following the 
conclusion of each scram 
time surveillance test 
required by Specification 
ZJ.3.C.I 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.
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The peak cladding temperature following a postulated Ioss-of
coolant accident is primarily a function of the avera.o heat 
generation rate of all the rods of a fuel assembly at any 
axial location and is only dependent secondarily on tie 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 .  
200F relative to the peek 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 value 
for MAPLUGR is shown in Tables 3.5.1-1. -2. The 
analyses supporting these limiting values is presented in 
Reference 1.  

5,
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-5•.J. Linear Heat Ceneration Rate (LHOR) This specifica:con assures that the linear heat generation rate in any rod is less than the de.-gn linear heat Seneration if fuel pellet densiflcatlcn is * ~pon.tulated.  

The[FGR 
shall be checked daily during reactor cperation at > 250 power to deternine if fuel burnup, or control rod movement has caused changes in power d1strltution. For LHGR to be a limiting value below 255 rated thermal power, the R factor would have to be less than 0.211 which is precluded by a considerable margin when employing any permissible control rod pattern.  

3.5.K. Minriminum Crttical ?ower Ratio (MCl) At core therza- -ower levels less than or equal to 25%, the reactor will be o;erating at -.iniLzum recirculation pump speed and the moderator void content will be very slail. For all designated control rod patterns, which may be employed at this point, operating plant experience and the-ma! 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 fiow increase -ou:d only place operation in a more conserative mode reiative to MCR. The ýaliy requirement for calculating MCR 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 calculatinr MC"R when a limiting control rod pattern is approached ensures that MCR will be knounn following a change in power or power shap.e (regardless of =agnitude) that could place operation at a ther=al liit.  
3.5.L A?--' SetDoints 

Operation is constrained to a maxizum LHGR of 
13.' */'...ft. This limit is reached when core :----- fraction of limitIng power density (CM"YLPD) equals 1.0. For the case where CO2fLPD exceeds the fraction of rated thermal power, operat ion is permitted only at less than 100-percent rated power and only with APIRM scram settirgs as required by saecificat*cn 3.5.L.I. The scram trip setting and rod block trip setting are adjusted to ensure that no cobination of CMFLPD and FR? will increase the LFGR transient peak beyond that allowed by the i-Percent p*astic strain limit. A 6 -hour time period to achieve this condi:icn is justified since the additional margin Sained by the setdown -d'-zt.ent is above and beycnd that ensured by the safety ara!ysis.  
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r.%X2.II' RV'-RSUS AVEXAC r LANAR tXI'OSt;RE 

TulTvaeg: PBDRB284L, QUjD+I 
and 8DRB284L 

Avtrsqe PlIAnar 
£:c~oesure MAPLHCRL 

OýIdk(k~ifc) 

15.00)0 12.0 

20=0 11.8 

15.000 112.  

35.00o 10.0 

Table 3.5.1- 2 

H1APLIICR VERSUS AVERACE PLANAR ECPOSURE 

Fuel Typer.: PRI)KH2CaS1 

Expos.ure 1'.APLHCR 
(Mvd/t) (kW/ft) 

200 11.5 

1.000 11.6 

5,000 11.9 

10.000 12.1 

15,000 12.1 

20.000 12.0 

25.000 11.6 

30.000 8t.2 

35.000 10.9 

40.000 10.5 
45.000 10.0 
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3.6/4.6 INASF. r:

Experience in relief valve operation shows that a testing of 
50 pe:cent of the valves per year is adequate to detect failures or 
deteriorations. The relief valves are benchtested every 
sccond operating cycle to ensure that their set points are within the 
S1 percent tolerance. The relief valves are tested in place once per 
operating cycle to establish that they trill open and pass steam.  

The requirements established above apply when the nuclear system can be 
prrenurl:ed above ambient conditions. These requirements are applicable 
at nuclenr system pressures below normal operating pressures because 
abnormal operational transient& could possibly start at these conditions 
such that evenru.l overpressure relief would be needed. However, these 
trnnsients ire much less severe. in terms of pressure, than those sterting 
at rnted conditions. The valves need not be functional when the vessel 
head is re=veyd, since the nuclear system cannot be pressurized.  

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection 4.4> 

2. Aamendment 22 in response to AEC Question 4.2 of December 6, 1971.  

3. 'Protection Aains: Overpressure" (AS!M Boiler and Pressure Vessel 
Code, Section 111, Article 9) 

4. Brouns Ferry Nuclear Plznt Design Deficiency Report--Target Rock 
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Kruesi, 
August 29, 1973.  

5. Generic Reload Fuel Application, Licensing Topical 
Report, NEDE-240II-P-A, and Addenda.  

3.6.!/4.•.r Jet .um:,s 

Failure of a jet pump nozzle assembly holddourn mechanism, nozzle assenbly 
Andior riser. would increase the cross-sectional flow area for blowcown 
folUwxng the desirn basis double-ended line break. Also, failure of the oli~tot' w.,tld r'hmitiare the cnpability to refInod the cort to tw,-t,!irds 
h.'tV1tc I,-w !olluwiog a recirculation line brejik. Therefore, if a fa lure 
ocru:rcd. repairs must be made.  

The detection technique is as follows. With the two recirculation pumps 
balanrced in speed to within * 5 percent, the flow rates in both recircula
ton loops will1 be verified by control room monitoring Instruments. f the twe flow rate values do not differ by more than 10 percent, riser and nozzle 
assembly integrity has been verified.  
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YAILEM 3.C.A PIIrNAIW WorrA11toF2q? I OLATION VALVES

M 

0 
(-a.  

U1

Numsber of Power 
Operated Valves 

Inboard Outboard 

4 4

I 

I 

I

2 ARER - LPCI to reactor 
(lCV-74-53 6 67)

S2 an$ flush and drain vent to 
rsuppression cham0er 
(FqC!-74-102, 103. Sig, 6 1201 

2 supFression Chamber Drain 
(FCV-75-57 6 50) 

2 Drywall equipment drain discharge 
isolation valves (7CV-77-ISA 9 15B) 

2 Dryvell floor drain discharge 
isolation valves (PCV-17-2A S 2B)

I 

1

Group Valve Identification 

I MIaS steamline isolation i'alves 
(7eV-Io-l, 26, 37, & 51; 
I-15, 27, 36 S 521 

t I ain steamline drain Isolation 
valves (FCV-1-S5 $ 1-56) 

10' iReacto- Uater sample line isola
tion valves 

2 RaMS shutdown cooling supply 
isolation valves (FcV-7T-9 s8 47)

Maxlmum 
Operating 

Time (sec.) 

15

S

40 

30 

20 

15 

15 

15

"aormal 
Position 

0

0

C 

C 

C

0 

0

ActL on on 
Inatiatinq 

Signal 

GC

GC 

sc 

8C 

SC 

sc 

GC

cc

**These valves are normally open wihen the pressure suppression head tank is aligned 
to serve the RIIR and CS disclargCe pnpin and closed wihen the condensate head tank 
is used to serve the I1IIR and CS discharge piping. (See spealfication 3.5.11) 

*These valves isolate only on-reactor vessel low low water level (470") and main steam line 

high radiation of Group I isolations.

1 

2 

4 

2 

2 

2

(

(

I



TABLE 3.7.B 

TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALS

Penetration 
No. Identification

X-IA 
X-IB 
X-1 

X-6 
X-25 
X-25 
X-25 
X-25 
X-26 
X-26 
X-35A 
X-35B 
X-35C 
X-35D 
X-35E 
X-351F 
J X-35(7 
X-47 
X-200A 
X-200B 

X-205 
X-205 
X-205 X-205 
X-205 
X-205 

X-223 
X-231 
X-231

Suppression Chamber 
Flange on 64-29 
Flange on 64-32

Access Hatch

S.--256-
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Equipment Hatch 
Equipment Hatch 
Head Access, Drywell 
CRD Removal Hatch 
Flange on 64-18 
Flange on 64-19 
Flange on 84-8A 
Flange on 84-8D 
Flange on 64-31 
Flange on 64-34 

-TIP Drive 
TIP Drive 
TIP Drive 
TIP Drive 
TIP Drive 
TIP Indexer Purge 
Spare -: 

Power Operation Test , 

Suppression Chamber Access Hatch 
Suppression Chamber Aacess. Hatch 
Drywell Head 
Shear Lug No. 1 
Shear Lug No. 2 
Shear Lug No. 3 " 
Shear Lug No. 4
Shear Lug No. 5 -

Shear Lug No. 6 
Shear Lug No. 7 
Shear Lug No. 8 
Flange on 64-20 
Flange on 64-21 
Flange on 84-8B 
Flange on 84-8C 
Flange on 76-18 
Flange on 76-1 9

.4
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UAILZ 3.7.C 
TUSTABLE PENETATIONS WITH TESTABLE BELLOWS

- Primary Steamline 

- Primary Steamline 

- Primary Stesmllne 

- Primary Steamline 

- Primary Sceamline 

- Feedwater Line 

- Feedvater Line

Dra in

X-7A 

X-7B 

X-7C 

X-7D 

X-8 

X-9A 

X-9B 

X-10

X-11 

X-12 

X-13B 

X-134 

x-l' 

X-16A 

X-16B 

X-17

- Steamline to XCI Turbine 

- RHR Shutdown 3 ply Line 

- RHR Return Litn 

- RHR Return Line 

- Reactor Water Cleanup Line 

- Core Spray Line 

- Core Spray Line 

- Blank

257
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TABLE 3.7.E 

rflýD'ARY CONTAr.r2:!rr ISOLATION~ VA!:tS WH!ICH T11NnATj BZ-LZ7 T1E SUPPXSSIOTN POOL WATER LEVEL

Valve Identificotio:i

Auxiliary Bsoiler t:o !'.C7C 
Auxiliary Boiler to RCIC 
RIM~ Suppression Cnsw.oer S:mole 
TUMl Suppression Chw.-:er Swiple 
P.Mr Zi&ppreaziozn Chamber 'je~mpe 
IULR Suppression Ch-imber Bem-ine

Lines 
Lines 
Llnes 
Lines

FZIC Turbine Exhaust 
r.CIC Vacuum~ PUMP L13chtcrge 
1C:C Turbine Exhaust 
RCIC Vacuum Pump Discharg~e 
;IPI Tuersine Exhaust 
)9JVI Turbine Exhtaust. Drain 
HFCI Turbine Exhaeust 
HTCI Exhaust Draini 

Cre Sryt uilayBie 
Core Spray to Auxiliary Boller 
Core Spray to Auxiliary Boiler
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L~3-2?A 

Li 3 -2!n, 

71 ,-'J) 

73-23 
73-24 
73-6013 
73-6D9 
7L-722 
75-57, 
75-593

I



TABLE 3.--

n'rwtJy Cc~,\TtNw ISOLATO% VA7v7ES LOCATED 'r
WATMI SEALED SEISI1UIC CLASS I LTrrrS

RIM LTVI Discharge 
R!M 
FM~ Suppreasion Chamiber Sorctr 
R1-2 Suppression Chamber -pray 
RiM Drywell. Spray 
RHR Drywell Spray 
RIM LIM Discharge 
RHff Lr~I Discherge 
Rum Suppresaion Chamber Spra7 
iMM Suppression Chamber Spray 
IUIR Dryweu. Spray 
PME Drywell Spray

Core 
Core 
Core 
Core

Spray Discharge 
Spray Discharge 
Spray Dischbrge 
Spray Discharge
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5.0l PAJtnR nESP,'4 Vi:AIjftS 

5.1 SITE: FLATKNLS 

Browas Ferry unit 2 19 located at Brovns Ferry Nuclear Plant 
site on property owned by the United States and in custody of 
the TVA. The site shall Consist of approximately 840 acres 
on the north shore of Wheeler Lake at Tennessee River Mile 
294 In Limestone County. Al*bama. The minimum distance Crom 
the outside of the secondary containment building to the 
boundary of the exclusion ares as defined In 10 CFR 100.3 
shall be 6,000 feet.  

5.2 mECTOTR 
A. The reactor core may contain 764 fuel assemblics consisting 

of 4 QUAD+ demonstration assemblies, 8x8 assemblies 
having 63 fuel rods each, and 8x8R and P8.8R 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 
(B,C) compacted to approximately 70 percent of'cheoreticzal 
density.  

5.3 REACTOR VrSSEL 

The riactor vessel sh4ll be as described In T:ble 4.7-2 of the 
TSAR. The applicable dehi~n codes shall be as described In 
Table 4.2-1 of the FSAXR.  

5.4 CONTAIW4tHT 

A. The principal design parameters for the primary containment 
shall be as given iet Table 5.2-1 of the FSAR. The applicable 
design codes shall be as described in Section $.2 of the FSAJk.  

8. The secondary containment shall be an de..elbed In Section 
5.3 of the TSAR.  

C. Penetritions to the primary containment and piping passing 
throush such penetrations shall be designed In accordance 
vith the standards set forth in Section 5.2.3.4 of the TSAR.  

5.5 TuEL STORArt 

A. The arranRement of fuel In the new-fuel storage facility 
*hall be such that k Iff for dry conditions. Is less than 
0.90 and flooded Is leso than 0.9$ (Section 10.2 of TSAR).  
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6.0 ADMINISTRATIVE CONTROLS 

B. Source Tests 

Results of required leak tests performed on sources if the tests reveal the presence of'0.005 microcurie or more of removable contamination.  
C. Special Reports (in writing to the Director of Regional Office of Inspection and Enforcement).  

1. Reports on the following area3 shall be submitted as noted:

a. Secondary Containment 
Leak Rate Testing (5) 

b. Fatigue Usage 
Evaluation 

C. .Relief Valve Tailpipe 
Ins trumentat ion 

d. Seismic Instrumentation 
Inoperability 

e. Meteorological Monitoring 
ILstrumentatiou 
lfoperability 

f. Primary Containment 
Integrated Leak Rate 
Testing

High-Range Primary Containment 
Radiation Monitors 

High-Range Gaseous Effluent 
Radiation Monitor

4.7.c 

6.6

Within 90 
days of 
completion 
of each test.  

Annual 
Operating 
Report

3.2.F Within 30 days 
after inoperability 
of thernocoup'e and 
acoustic monitor 
on one valve.  

3.2.J.3 Within 10 Jdys 
after 30 days of 
inoperabilit-t 

3.2.1.2 Within 10 days 
after 7 days of 
inoperability 

4.7.A.2 Within. 90 days 
of comnletion ef 
each test.

3.2.F 

3.2.F

D. Special Report (in writing to the Director of 
Inspection and Enforcement)

Within 7 days 
after 7 days of .  
inoperability 

Within 7 days 
after 7 days of 
inoperability 

Regional Office of

Data shall be retrieved from all seismic instruments actuated during a seismic event and analyzed to determine the magnitude of the vibratory ground motion. A Special Report shall be submitted within 10 days after the event describing the magnitude, frequency spectrum, and resultant effect upon plant features important to 
safety.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION'BY THE*OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 125 To FACILITY OPERATING LICENSE N. DPR-52 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

DOCKET NO. 50-260 

1.0 INTRODUCTION 

By letter dated August 23, 1984 (TVA BFNP TS-199), as supplemented 
September. 4 and November 13, 1984, April 3, May 8, June 27, November 20 and December 30, 1985, and April 29, 1986, the Tennessee Valley Authority 
(the licensee or TVA) requested an amendment to Facility Operating License 
No. DPR-52 for the Browns Ferry Nuclear Plant, Unit 2. The proposed 
amendment would change the Technical Specifications (TS) of the 
operating license to: (1) modify the core physics, thermal and hydraulic 
limits to be consistent with the reanalyses associated with replacing 
about one-third of the core during the Cycle 6 core reload outage and (C2) reflect changes in various specifications as a result of plant 
modifications performed during the outage. In addition, TVA has updated 
the TS pages involved and made administrative corrections.  

The areas involved in the amendment are as follows: 

A. Core related changes 

B. Changes related to torus modifications 

C. Miscellaneous plant modifications 

1. Reactor protection system (RPS) modification 
2. Scram discharge instrument volume 
3. Analog trip system 
4. Scram permission pressure switches 
5. Drywell temperature and pressure 
6. TMI Action plan items (NUREG-0737) 
7. Testable penetrations 
8. Redundant air supply to the drywell 
9. Demineralized water isolation valve 
10. Residual heat removal (RHR) head spray 

D. Administrative changes 

86082E0257 860619 
PDR ADOCK 05000260 
P PDR
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2.0 EVALUATION 

A. Core related changes 

TVA made application to amend the Technical Specifications of Browns 
Ferry Nuclear Plant, Unit 2. The changes were required, in part, in order 
to permit the reloading and operation of Unit 2 for Cycle 6. In support 
of the application TVA submitted a Reload Licensing Report (Reference 1).  
The staff has reviewed this document and prepared the following 
evaluation of those aspects of the application pertaining to the reload.  

Reload Description 

For Cycle 6, 300 irradiated fuel assemblies will be removed from the core 
and replaced by 296 General Electric P8X8R assemblies and 4 Westinghouse 
designed QUAD + demonstration assemblies. In addition, the reload 
analysis has been performed by TVA, with the exception of the LOCA 
analysis which has been done by General Electric. The demonstration 
program has been described and analyses performed on the effect of the 
QUAD + assemblies on the core parameters by Westinghouse Nuclear Energy 
System, the manufacturer of the assemblies. TVA has submitted a report, 
WCAP-10507, "QUAD + Demonstration Assembly Report" (Reference 2) for the 
description of the program and its effects. The use of increased core 
flow is planned for Cycle 6. Analyses were performed for both 100 
percent and 105 percent of rated flow and the most conservative results 
were used in determining the operating limits.  

Fuel Mechanical Design 

The P8X8R assemblies to be loaded Into the core are Identical to those 
inserted in Cycle 5. They are standard General Electric BWR fuel assemblies 
which are described in the GESTAR document (Reference 3) and we conclude 
that no further review of these assemblies is required. The mechanical 
design of the four QUAD + assemblies is described in Reference 2. That 
document also describes the fuel rod design analysis. The acceptability of 
these analyses for Lead Test Assemblies is the subject of a separate 
evaluation (Attached). That evaluation concludes that the QUAD + 
assemblies may use the various fuel rod design criteria of the P8X8R fuel 
on an interim basis for the Lead Test Assemblies.  

Nuclear Design 

This reload is the first one performed for Unit 2 by the licensee. The 
analysis methods used by TVA are described in References 4, 5 and 6.  
These reports have been reviewed and approved by the staff for use in such 
analyses. The results of the analyses are reported In Reference 1. The 
shutdown margin is calculated to be 1.0 percent reactivity change at the 
point in the cycle at which it is a minimum. This value exceed# the 
Technical Specification requirement of 0.38 percent and is acceptable.  
The standby Liquid Control System provides a shutdown margin of 1.8
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percent reactivity change with a boron concentration of 600 ppm boron.  
This is an acceptable value. Reactivity coefficients are not used in the 
performance of transients by TVA. However, a void coefficient is obtained 
in the process of collapsing from 3-D to l-D cross-sections. Jhis value is 
in the range of those customarily obtained for BWR reload cores and is 
acceptable. The effect of the presence of the four Quad + assemblies on 
the neutronic behavior of the core is discussed In Reference 2, which is 
the subject of a separate evaluation (Attached). That evaluation concludes 
that the presence of the four QUAD + assemblies has a negligible effect on 
core neutronics. TVA has performed cycle specific analyses and concurs 
with the conclusions of the Westinghouse report. We conclude that the 
nuclear design and analysis of the Cycle 6 core are acceptable.  

Thermal-Hydraulic Design 

The thermal-hydraulic analysis of the Browns Ferry Unit 2 Cycle 6 reload has 
been reviewed to determine whether acceptable thermal-hydraulic limits have 
been met, whether acceptable analytical methods were used and whether the 
core exhibits thermal-hydraulic stability.  

Safety Limit MCPR 

The GEXL Critical Heat Flux Correlation is used to obtain the value of the 
safety limit MCPR. This correlation has been previously used for Browns 
Ferry Unit 2 and continues to be acceptable. The value of 1.07 for the 
safety limit MCPR is generic for BWR reloads and is acceptable.  

Operating Limit MCPR 

The procedures and techniques used to obtain the value of the operating 
limit MCPR are described in Reference 7 which has been reviewed and approved 
by the staff. The anticipated transients are analyzed to determine that 
which yields the largest reduction in CPR. That value is then added to the 
safety limit value (1.07) to obtain the operating limit MCPR. For the 
pressurization events both Option A and Option B limits are obtained. The 
results were calculated for the P8X8R fuel. The QUAD + fuel will be loaded 
into non-limiting core locations and monitored to the same operating MCPR 
limits.  

Operation at 105 Percent of Rated Flow 

The licensee proposes to operate at core flow rates up to 105 percent of 
rated flow for Cycle 6. Such operation has been approved for Cycle 5 in 
Browns Ferry Unit 2 and it continues to be acceptable for Cycle 6. Analysis 
of Cycle 6 operation has taken into account such operation.
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Core Thermal-Hydraulic Stability 

TVA uses a computerized model for analysis of boiling water rlactor (BWR) 
stability for Cycle 6 of Browns Ferry Unit 2. The analysis m del is based 
on the LAPUR computer code and is applicable to both core and channel 
hydrodynamic stability. It is the same model which was used for the 
analysis of the previously approved Browns Ferry Unit 3 Cycle 6 reload.  

The model proposed by TVA has been under review by the staff. The safety 
evaluation of this model has not yet been issued but the review has progressed 
sufficiently for the staff to approve the TVA analysis of Cycle 6 of Browns 
Ferry Unit 2 for the following reasons.  

1. The only significant change in fuel loading between Cycle 6 of 
Browns Ferry Unit 2 and the previously approved and currently 
operating Cycle 5 of Unit 2, is the addition of the four 
QUAD + demonstration assemblies. The stability characteristics 
of these assemblies were reviewed separately (see next section) 
and found acceptable.  

2. The decay ratio as calculated by the TVA model for Cycle 6 of 
Browns Ferry Unit 2 is .71, which is lower than the 
calculated decay ratio (.73) of the previously approved Cycle 
6 of Browns Ferry Unit 3.  

3. The TVA model does a good job in predicting the results of 
the Peach Bottom Thermal-Hydraulic Stability Tests.  

Presence of QUAD + Assemblies 

The thermal-hydraulic performance of the QUAD + assemblies is discussed in 
Reference 2. The evaluation of that reference (Attached) concludes that 
use of QUAD + bundles as demonstration assemblies is acceptable provided 
that the guidelines of Section 4.1 of Reference 2 are followed and that a 
cycle specific analysis shows at least a margin of 20 percent in power 
between the QUAD + assembly and the lead assembly at full power and flow 
conditions. TVA has confirmed that the guidelines were followed and 
performed analyses to show that a 27 percent power margin exists for Cycle 
6. The staff asked Westinghouse to show that the stability characteristics 
of the QUAD + assemblies are acceptable for inclusion in the Browns Ferry 
Unit 3 Cycle 6 core. The results of Westinghouse's analytical evaluation 
which qualifies the QUAD + stability margin Is presented in Reference 2.  
The focus of this evaluation is on individual channel stability since the 
small number of QUAD + demonstration assemblies in the core will not have 
any significant impact on the core average parameters and hence not affect 
overall core stability. The Westinghcruse analysis show the QUAD + 
assemblies to have an additional margin of 0.15 in decay ratio when 
compared to the P8X8R fuel already In the core. The Westinghouse 
evaluation used parametric analyses based on published data to quantify the 
relative stability margin of the QUAD + demonstration assembly compared to 
the P8X8R fuel and did not perform detailed stability calculations for the 
QUAD + assembly itself.
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The staff reviewed the analysis performed by Westinghouse in Reference 2 and has found it to be a reasonable method for approximating tle stability margin for the QUAD + assembly. While the staff finds that su . an approach is acceptable for the limited number (4) of QUAD + assemblies tn the core it is very approximate and considerably more detailed calculations would be required to justify a full reload of QUAD + assemblies. We conclude that the thermal-hydraulic design and analysis for Browns Ferry Unit 2 Cycle 6 
are acceptable.  

Transient and Accident Analysis 

Core-wide pressurization transients were analyzed with the TVA-RETRAN (Reference 7) code which has been reviewed and approved by the staff. The two conditions cited in the review use of the COMETHE-III J code and approval of the parent RETRAN code, has been satisfied. Use of TVA-RETRAN 
is therefore acceptable.  

The nonpressurization events were analyzed with the three dimensional core simulator code (Reference 5) since these are either steady state events or very slow transients. The limiting pressurization transient is the Load Rejection Without Bypass and the limiting nonpressurization events are the Loss of Feedwater heater and Mislocated Bundle Error. Since the replacement fuel is identical to some of the fuel already present in the core, reanalysis of the LOCA event was not required. Reference 2 presents analyses to show that the MAPLHGR limits for the P8DRB284L assemblies can be conservatively applied to the QUAD + assemblies. The rod drop accident analysis was performed with the methodology described tn Reference 8. This methodology was approved for use in the Cycle 6 reload analysts for Browns Ferry Unit .3 and is acceptable for Unit 2. The result of the analysis for Cycle 6 of Browns Ferry Unit 2 is 152 calories per gram peak fuel enthalpy.  This value meets our acceptance criterion of 280 calories per gram for this 
event and is acceptable.  

Technical Specification Changes 

Scram Permissive PressureSwitches at 1055 PSIG 

Current Technical Specifications require the main steam line isolation valve closure and the turbine condenser low vacuum scram functions to be operable in the refuel, startup/standby, and run modes. However, these trips are bypassed in the refuel and startup/standby modes unless the reactor pressure is greater than 1055 psig. Since the core is protected by a high pressure trip at 1055 psig in all modes the two scram functions serve no useful purpose in the refuel and startup/hot standby modes. TVA proposes to delete the requirement for operability of the scram functions in those modes and to remove the bypass function. As a result of our review of this area of operation, we agree that these scram requirements accomplish no useful purpose in these modes. We conclude that the proposed Technical Specification change is acceptable.
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MCPR-MAPLHGR Specifications 

The operating limit MCPR as a function of average scram time, T has been 
altered to account for the Cycle 6 reload. The proposed curve (Figure 
3.5.K-1) is consistent with the value given in the reload report (Reference 
1) and is acceptable.  

The MAPLHGR tables have been revised by deleting those for fuel types no 
longer present in the core and consolidating the data into two tables, 
3.5.1-1 and 3.5.1-2. No changes have been made in the MAPLHGR values. The 
values for the P8DRB284L type are to be used for the QUAD + fuel. Such use 
is justified in Reference 2 for demonstration assemblies and is acceptable.  

Reference in Bases 

At various locations, the Technical Specification Bases have been revised 
to reflect the fact that the safety analyses were performed by TVA. These 
revisions are acceptable.  

Based on the review described above, we conclude that Browns Ferry Unit 2 may 
be loaded and operated for Cycle 6. This includes the presence of four QUAD + 
bundles as lead test assemblies. This conclusion is based on the following: 

1. The safety analyses have been performed by previously approved 
methods and procedures, except for those directly relating to 
the demonstration assemblies.  

2. The use of the demonstration assemblies has been approved 
(see Attached evaluation) subject to certain conditions.  
These conditions have been met for Browns Ferry 2 Cycle 6.  

3. The Cycle 6 core meets all the staff's acceptance criteria.  

B. Changes Related to Torus Modifications 

One of the changes to the TS is to revise the tables that list the 
surveillance instrumentation associated with the suppression pool bulk 
temperature. This modification provides an improved torus temperature 
monitoring system which consists of 16 sensors. This will provide a more 
accurate indication of the torus water bulk temperature as required by 
NUREG-0661 and will replace the suppression chamber water temperature 
instruments presently listed in the TS. This change has been previously 
approved for Unit 3 by Amendment No. 78 dated August 27, 1984.  

The change to the TS are necessary follow up actions essential to the 
implementation of this improvement. The changes to the TS place 
operability and calibration requirements on the new temperature 
monitoring system. Since these are new instruments, the surveillance 
requirements are not presently in the TS.
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We have reviewed this proposed change and find it consistent with NRC 
guidance and it is, therefore, acceptable.  

C. Miscellaneous plant modifications 

1. Reactor Protection System (RPS) Modifications.  

By letter dated August 7, 1978, the Commission advised TVA that during review 
of Hatch Unit 2, the staff had identified certain deficiencies in the design 
of the voltage regulator system of the motor generator sets which supply 
power to the reactor protection system (RPS). Pursuant to 10 CFR 50.54(g), 
TVA was required to evaluate the RPS power supply for Browns Ferry 1, 2 and 3 
in light of the information set forth in our letter. By letter dated 
September 24, 1980, the staff informed TVA (and most other BWRs) that "we 
have determined that modifications should be performed to provide fully 
redundant Class IE protection at the interface of non-Class IE power supplies 
and RPS." The staff also advised TVA that "we have found that the conceptual 
design proposed by the General Electric Company and the installed modification 
on Hatch are acceptable solutions to our concern." By letter dated 
December 4, 1980, TVA committed to install the required modifications. By 
letters dated October 30, 1981 and July 28, 1982, NRC sent TVA model Technical 
Specifications for electric power monitoring of the RPS design andmodifications.  

By letter dated June 27, 1985, the staff approved the TVA proposed design 
modifications to the RPS power supply system. During the current outage of 
Unit 2, the RPS is being modified to provide a fully redundant Class IE 
protection at the interface of the non-Class IE power supplies and the RPS.  
This will ensure that failure of a non-Class IE reactor protection power 
supply will not cause adverse interaction to the Class IE reactor protection 
system.  

The Technical Specifications are being revised similar to the model TS 
provided to TVA to reflect the limiting conditions for operation and 
surveillance requirements associated with the RPS modifications. Page 42 
is being modified to add a description of these sections in the Bases.  
Based on our Safety Evaluation dated June 27, 1985, and the TS submitted, 

we find the proposed amendment acceptable.  

2. Scram discharge instrument volume 

The scram discharge instrument volumes (SDIVs) were modified to address 
inadequacies Identified by the partial rod insertion eventon Browns Ferry 
Unit No. 3 in June 1980(1J. The modifications of interest to this Safety 
Evaluation involve replacing the scram discharge tank's float devices 

(1) Briefly, an undetected accumulation of water in the SDV reduced the 
available free volume for discharge of scram water which Inhlbited 
insertion of the control rods. The level detection system utilized 
float type instruments and an fnspection of the instruments turned up 
several floats that had been damaged. It could only be concluded 
that the floats had been subjected to harmful hydrodynamic forces.
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with new electronic level instruments. These instruments will initiate a 
scram on high level. I 

Tables 4.1.A and 4.1.B were revised to reflect changes to the r quired 
surveillance testing on the two electronic level switches. The 
acceptability of the changes to the surveillance testing will be addressed 
in Section C-3 of this SE.  

Based on our review, we conclude that the proposed modifications to the 
Technical Specifications in the instrumentation and controls area are 
acceptable. The basis for our determination is that the modifications 
are consistent-with the staff guidelines as stated in the BWR Scram 
Discharge Safety Evaluation Report, dated December 1, 1980. In addition, 
these proposed modifications have been previously approved for Browns 
Ferry Unit 1, Amendment No. 93.  

"3. Analog trip system 

The analog transmitter trip system (ATTS) is a new design for portions of 
the system instrumentation of the Reactor Protective System (RPS) of Boiling 
Water Reactors. It was developed by the General Electric Company (GEl and is 
being supplied as original equipment in later built BWRs (e.g., BWR 6). GE 
developed the ATTS to offset operating disadvantages of the digital sensor 
switches of the original safety system instrumentation. The principal 
objective of the ATTS is to improve sensor intelligence and reliability 
while enhancing testing procedures.  

The design was adapted to Browns Ferry Unit 2 to replace the existing 
mechanical switches that sense drywell and reactor pressures with analog 
loops and to modify the reactor water level indication loops to improve 
the reliability, accuracy and response time of the instrumentation. Change in 
design basis, protective function, redundancy, trip point, and logic would not 
be involved or modified as a result of the equipment changes.  

Basically, the licensee is proposing to replace Barton, Barksdale, Static-0
Ring, and Yarway Instruments with Rosemount analog pressure transmitters and 
Rosemount analog trip units. Along with the system enhancement offered by 
the new electronic instrumentation, the licensee proposed to extend the 
maximum calibration interval to "once an operating cycle." This was based on 
the high reliability of the analog instrumentation systems.  

The various calibration intervals (not the same as functional test intervals) 
being used at the plant are:
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1) Once every 7 days 
2) Once every 3 months 
3) Once every 6 months 
4) Once every 18 months 
5) Once each refueling outage 

The channel calibration once per operating cycle is less conservative than 
the present requirement for calibrations of some systems once every 18 months.  

It has come to our attention that the duration of an operating cycle may 
not be adequately defined. Mid-cycle shutdown may occur such that an operating 
cycle may be extended well beyond the 18-month period which has been 
previously considered to be the longest operating cycle. The operating cycle 
time is dependent on the reload fuel design, which can vary between 12 and 
18 months.  

The primary factor in setting the calibration intervals is the drift of the 
transmitters and trip units. The total loop accuracy and the total loop drift 
are added to obtain the trip setpoint. In many cases, the manufacturer's 
specifications only provide drift values for 6 to 12 month intervals. These 
drift values must now be extrapolated linearly to provide for 18 months or 
longer calibration intervals.  

Based on the above information, we concluded that the Technical Specification 
changes extending the calibration frequencies to "once/operating cycle" are 
acceptable if these calibration frequencies/intervals are limited to 18 
months maximum. This limitation of once/operating cycle not to exceed 18 
months for calibration intervals applies to the analog pressure transmitters 
and analog alarm units only and not to the mechanical pressure switches 
and their associated alarm units.  

By letter dated April 29, 1986, TVA submitted supplement 3 to the amendment 
request dated August 23, 1984, which made the change from once per operating 
cycle to a minimum frequency of once per 18 months. Based on that supplement 
and our review we conclude that the proposed modifications are acceptable.  

4. Scram permissive pressure switches 

This has been covered in Section A above.  

5. Drywell temperature and pressure 

The drywell temperature and pressure surveillance instrumentation is being 
upgraded this outage to provide qualified, more reliable instrumentation.  
The TS, Tables 3.2.F and 4.2.F, have been revised to reflect new instrument 
numbers for the new upgraded drywell temperature and pressure 
instrumentation. The surveillance requirements remain the same. We have 
reviewed the proposed changes and based on our review find them acceptable.
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6. TMI Action plan items (NUREG-0737) 

In November 1980, the staff issued NUREG-0737, "Clarification o TMI Action 
Plan Requirements," which included all TMI Action Plan items approved by 
the Commission for implementation at nuclear power reactors. NUREG-0737 
identifies those items for which Technical Specifications are required. A 
number of items which require Technical Specifications were scheduled for 
implementation after December 31, 1981. The staff provided guidance on the 
scope of Technical Specifications for all of these items in Generic Letter 
83-36. Generic Letter 83-36 was issued to all Boiling Water Reactor licensees 
on November 1, 1983. In this Generic Letter, the staff requested licensees to: 

a. review their facility's Technical Specifications to determine if 
they were consistent with the guidance provided in the Generic 
Letter, and 

b. submit an application for a license amendment where deviations or 
absence of Technical Specifications were found.  

By letter dated August 23, 1984, as supplemented, TVA responsed to Generic 
Letter 83-36 by submitting Technical Specification change request for Browns 
Ferry Unit 2. This evaluation covers the following TMI Action Plan items: 

Noble Gas Effluent Monitor (II.F.l.l) 

The licensee has supplemented the existing normal range monitors to 
provide noble gas monitoring in accordance with TMI Action Plan Item 
II.F.I.I. The proposed Technical Specifications for Noble Gas 
Effluent Monitor are consistent with the guidelines provided in 
Generic Letter 83-36. Therefore, we conclude that the TSs for Item 
II.F.l.l are acceptable.  

Sampling and Analysis of Plant Effluents (II.F.l.2) 

The guidance provided by Generic Letter 83-36 requested that an 
administrative program should be established, implemented and 
maintained to ensure the capability to collect and analyze or measure 
representative samples of radioactive iodines and particulates in 
plant gaseous effluents during and following an accident. The 
licensee has proposed TSs that are included with the TSs for 
Surveillance Instrumentation. The proposed TSs for sampling and 
analysis of plant effluents meet the intent of our guidance.  
Therefore, the proposed TSs are acceptable.  

Drywell High-Range Radiation Monitor (II.F.l.3) 

The licensee has installed two drywell radiation monitors in Browns Ferry 
Unit 2 that are consistent with the guidance of TMI Action Plan Item 
II.F.l.3. Generic Letter 83-36 provided guidance for limiting conditions 
for operation and surveillance requirements for these monitors. The 
licensee proposed TSs that are consistent with the guidance proVided in 
Generic Letter 83-36. Therefore, we conclude that the proposed TSs for 
Item II.F.l.3 areacceptable.
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Drywell Pressure Monitor (II.F.1.4) 

Browns Ferry Unit 2 has been provided with two wide range cha els for 
monitoring drywell pressure following an accident. The licenle has 
proposed TSs that are consistent with the guidelines contained in 
Generic Letter 83-36. Therefore, we conclude that the proposed TSs for 
drywell pressure monitors are acceptable.  

Suppression Pool Water Level Monitor (II.F.I.5) 

The suppression pool water level monitors at Browns Ferry Unit 2 
provides the capability required by TMI Action Plan Item II.F.l.5. The 
proposed TSs contain limiting conditions of operation and surveillance 
requirements that are consistent with the guidance contained in Generic 
Letter 83-36. Therefore, we conclude that the proposed TSs for suppression pool water level monitors are acceptable.  

7. Testable Penetrations 

Modifications are being made to the flange side of 14 containment isolation 
valves which cannot be isolated from primary containment to be tested.  
This modification will provide two gaskets with a pressure tap between the 
gaskets to allow the flange to be leak tested. Operability of the valve 
will not be affected by this modification. Fourteen new testable 
*penetrations resulted and they were added to the table of testable 
penetrations with double o-ring seals (Table 3.7.B). New surveillance 
requirements are also being added. This change was previously approved for 
Unit 3 by Amendment No. 78 dated August 27, 1984.  

Several editorial changes were also made to this table. They fnclude revising 
the identification name on several penetrations, adding a penetration that was 
tested but was inadvertently left out of the table and removing penetration 
X-213A which no longer exists. These changes are purely administrative.  
Other minor corrections to this table were also made. Penetration X-35G was 
listed in this table for "T.I.P Drives" and is being revised to reflect that 
it is a "Spare." The drywell head is being added to this table. It was 
inadvertently not listed, but was included in the surveillance program. We 
have reviewed the proposed changes and find that the changes bring Table 
3.7.B into conformance with 10 CFR 50 Appendix J for all testable 
penetrations with double o-ring, and are acceptable.  

8. Redundant Air Supply to the Drywell 

This proposed change was removed by supplement 2 to the amendment request 
dated December 30, 1985.  

9. Demineralized Water Isolation Valve 

The TSs are revised to delete primary containment isolation valve 2-1143 of the 
demineralized water system. This valve isolated the demineralized water line 
to the torus ring header. The line is no longer used, so the valve will be 
removed and the line capped. No safety-related functions will be adversely 
affected by disconnecting this line. This was previously approved for Unit 3 
by Amendment No. 78 dated August 27, 1984.
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We have reviewed this change and find that the TS change replacing the valve 
by a cap that will not leak is acceptable.  

10. Residual Heat Removal (RHR) Head SprayI 

Two isolation valves on the residual heat removal head spray line were removed 
from Unit 2. The head spray line was removed and the penetration capped. The 
TS are being revised to remove these valves from the table of valves to be 
tested. The change deletes primary containment isolation valves 74-77 and 
74-78 of the RHR system head spray from Tables 3.7.A and 3,7.F. The removal 
of the head spray line is part of the Intergranular Stress Corrosion Cracking 
Study being done on Browns Ferry. No safety related functions will be 
adversely affected by disconnecting this line.  

We have reviewed this change and find it acceptable.  

D. Administrative Changes 

Several administrative changes are being made to the Technical Specifications.  
These include revising the Table of Contents to reflect the change discussed 
above, and miscellaneous editorial changes such as to delete obsolete 
references, change bases to reflect the changes to the Technical Specifications, 
correct page numbers, correct typographical errors, etc. The surveillance 
requirements for the personnel air lock is being changed to be consistent with 
the surveillance for Units 1 and 3. The proposed change includes deletion of 
the reference to safety valves in conjunction with relief valves. The safety 
valves with unpiped discharge have been removed and replaced with relief 
valves.  

3.0 ENVIRONMENTAL CONSIDERATIONS 

This amendment changes a requirement with respect to installation or use of a 
facility component located within the restricted area as defined In 10 CFR 
Part 20 and changes surveillance requirements. The staff has determined that 
the amendment involves no significant increase in the amounts, and no 
significant change in the types, of any effluents that may be released 
offslte, and that there is no significant increase in individual or 
cumulative occupational radiation exposure. The Commission has previously 
issued a proposed finding that the amendment involves no significant hazards 
consideration and there has been no public comment on such finding.  
Accordingly, the amendment meets the eligibility criteria for categorical 
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b), no 
environmental impact statement or environmental assessment need be prepared 
in connection with the issuance of the amendment.



- 13 -

4.0 CONCLUSION 

We have concluded, based on the considerations discussed above. that: 
(1) there is reasonable assurance that the health and safety of the public 
will not be endangered by operation in the proposed manner, ani (2) 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.  

Attachment: 
Evaluation 
Principal Contributors: W. Brooks, G. Schwenk, J. Mauk, C. Patel, and 

M. Grotenhuis 

Dated: August 19, 1986
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ATTACHMENT

EVALUATION RELATING TO TOPICAL REPORT WCAP-10507 

QUAD + DEMONSTRATION ASSEMBLY REPORT.  

1.0 INTRODUCTION 

Westinghouse Nuclear Energy Systems has prepared a report, WCAP-J0507, "QUAD Demonstration Assembly Report" and submitted it to the NRC staff for information.- Since TVA has referenced this report in its application for the Cycle 6 reload of Browns Ferry Unit 2, the staff has performed a "mini-review" of the report to evaluate the impact of including four of the QUAD + assemblies in the core as Lead Test Assemblies (LTAs). All aspects of the assembly performance are evaluated except that of thermal-hydraulic stability. That aspect is the subject of a. separate evaluation. The evaluation follows.  

2.0 EVALUATION 

The QUAD + assembly has been designed to be a reload bundle for BWR/3 through BWR/6 cores with either "C" or "D" lattice designs. It is intended to provide reduction in fuel cycle costs along with increased thermal margins. Care has been taken to make the QUAD + assembly compatible with currently used BWR bundles, particularly the P8xBR design. Details of the design of the QUAD + assembly are held to be proprietary information by Westinghouse.  

The report also includes a set of constraints to be used 'when inserting QUAD + assemblies into a core as lead test assemblies (LTAs). These include: 

1. The QUAD + demonstration assembly will not become a lead 
assembly during normal operation.  

2. The QUAD + demonstration assembly will not become limiting 
under transient conditions.  

3. One QUAD + demonstration assembly should be placed 
adjacent to a Local Power Range Monitor (LPRM) string.  

4. QUAD + demonstration assemblies should be loaded quarter
core symmetric.



5. QUAD + demonstration assemblies will not be loaded less 
than one row away from the analytically determined potential 
dropped rod.  

6. QUAD + assemblies should preferably not be loaded next tol 
control rods which are inserted in the power range ofI 
operation during the first cycle.  

2.1 Fuel Mechanical Design 

The QUAD + assembly is designed to have the same length as the standard BWR 
assembly but has slightly larger lateral dimensions. The QUAD + channel design 
has improved creep resistance compared to the standard design which ensures 
that an adequate gap between assemblies is maintained throughout core residence 
time to permit unhampered control rod movement. The upper and lower end 
fittings of the QUAD + design interface with the core internals in the same 
manner as those of the standard design.  

The QUAD + assembly contains more fuel rods than the standard assembly. Each 
rod is smaller in diameter than the standard rod and is surrounded by Zircalloy 
cladding which has been specially treated to improve corrosion resistance.  
Six-inch blankets of natural uranium are provided at the top and bottom of the 
fuel stack and gadolinia is used in selected rods to improve radial power 
distribution and to control assembly reactivity. Top and bottom structures are 
designed to be compatible with the core internals. Grid spacers have been 
designed for low flow resistance and improved thermal performance. Fuel rod 
integrity is assured by evaluation to design criteria which prevent excessive 
fuel temperatures, excessive internal rod gas pressures due to fission gas 
release, clad flattening, fatigue, corrosion above clad material removal 
limits, and excessive cladding stresses and strains during normal operation and 
anticipated transients. The Westinghouse PAD fuel performance code was used 
for the analyses. This code has been approved for use with PWR fuel and we 
find its use for QUAD + fuel acceptable for lead test assemblies. This 
conclusion is based on the fact that large margins will be maintained between 
safety limits and expected fuel duty for the LTAs. The design evaluations show 
that the QUAD + fuel meets all the design criteria with margin.  

2.2 Nuclear Design 

The nuclear design of the QUAD + assemblies is described in the report. The 
assemblies were designed to be as nearly the same as the P8xBR replacement fuel 
as feasible. The assembly design and comparison calculations were performed 
with the PHOENIX and POLCA codes. These codes have not been formally reviewed 
by the staff but information has been provided by Westinghouse to show that the 
PHOENIX assembly code gives results consistent with their standard design 
methods. The POLCA code is sufficiently similar to the Westinghouse PALADON 
code to permit the conclusion that the 3-D comparisons are acceptable, 
particularly since the QUAD + assembly are located in non-limiting positions.  

Comparisons were made between the two assemblies for: 

a assembly reactivity (K., vs exposure)

-2-



o local peaking factor 
o void coefficient 
o moderator temperature coefficient 

Doppler coefficient 
o cold rodded and unrodded reactivity I 
o rod worth as a function of void content 
o delayed neutron fraction and prompt neutron lifetime.  

These calculations demonstrated that the QUAD + assembly characteristies were 
similar of those of the P8x8R assembly it is designed to replace, or were 
conservative with respect to it. Three dimensional calculations were performed 
with a QUAD + assembly replacing a standard assembly to confirm that such 
replacement has no significant effect on core behavior. The QUAD + assembly 
has a slightly flatter end-of-cycle axial power distribution than the standard 
assembly due to a smaller void coefficient in the former. LPRM readings near 
the QUAD + assembly were within 1 to 3 percent of those for a standard assembly 
assembly - well within the LPRM uncertainty. We conclude that substitution of four QUAD + assemblies for four standard assemblies will have negligible effect 
on the neutronic behavior of the core.  

2.3 Thermal-Hydraulic Analysis 

Acceptability of the thermal-hydraulic design is based on hydraulic 
compatibility of the QUAD + design with the 8x8R standard design and:on 
acceptable CPR performance. It is claimed that flow tests have shown that virtually identical pressure drops exist across the two bundle types at rated 
core flow and power conditions, but no data are presented. Outer bypass flows 
and in-channel flows are also the same for the assembly types. Hydraulic 
compatibility is thereby assured. The CPR performance of the QUAD + assembly 
is calculated with the AA-74 correlation developed by ASEA-ATOM for an 8x8 fuel 
assembly. This use is supported by the observation that the improved spacer 
grid design results in extra CPR margin for the QUAD + assembly. The use of 
the GEXL safety limit value of 1.07 for the QUAD + assembly (used with the 
AA-74 correlation) is supported by the fact that the convoluted uncertainties 
of the parameters used in the CPR evaluation are essentially the same for the 
two correlations. However, the form of the two correlations is different and the conclusion that a limit of 1.07 applies to both may not be valid. Finally 
the GEXL correlation will be used for the QUAD + demonstration assemblies when 
operating in the reactor.  

The two correlations have been compared for a number of plant operating 
conditions and shown to give similar results.  

In order to obtain additional margin to CPR limits the guidelines listed in 
Section 1 above are designed to provide a 10-20 percent margin in power between 
the QUAD + assemblies and the leading assembly under normal operating core 
conditions.  

2.4 Transient and Accident Analyses 

2.4.1 Core-Wide Transients 

The consequences of core-wide transients depend upon core-wide neutronics 
parameters, which are not altered significantly by the presence of the four 
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QUAD + assemblies. Thus the core response is not altered but the transient 
response of the assemblies themselves must be considered. For slow transients, 
such as loss of feedwater heater, the change in CPR for the QUAD + assembly is 
essentially the same as that for the P8x8R assembly. The rapid tra sients, 
such as load rejection without bypass, result in larger MCPR changer for the 
QUAD + fuel relative to the standard fuel. For a typical such tranlient the 
change in CPR of a QUAD + bundle could be as great as 8 percent lar er than 
that for the standard bundle. As indicated in Section 4 above a margin of 10 
to 20 percent is provided by following the guidelines given in Section 1. In 
view of the increased change in CPR during transients and the uncertainties in 
the applicability of the GEXL correlation to the QUAD + assembly we conclude 
that the generic margin of 10 to 20 percent is not sufficient. We will 
therefore require cycle specific calculations to assure that a margin of at 
least 20 percent is present.  

2.4.2 Dropped Rod 

The QUAD + assemblies will be placed in the core in positions at least one row 
away from the rod shown by analysis to have the greatest worth in the startup 
regime where the consequences of the rod drop accident are significant. The 
QUAD + assembly will thus not be limiting for this event.  

2.4.3 Rod Withdrawal Error 

The rod worths at power are smaller for QUAD + assemblies than for standard 
ones. In addition the QUAD + assemblies will be loaded into non-limiting 
locations. The intent of the demonstration program is to have the QUAD + 

assemblies in non-rodded locations at power. For these reasons the presence of 
the QUAD + assemblies will not affect the rod withdrawal error analysis.  

2.4.4 Fuel Misloading Event 

The mislocation and misorientation of QUAD + assembly has been analyzed. Since 
it has been designed to have essentially the same reactivity as the 
corresponding P8xBR assembly the analysis for the latter assembly is 
applicable. The flatter enrichment distribution factor of.'the QUAD + assembly 
result in smaller changes in LHGR and CPR for misorientation events than with 
the corresponding P8x8R assembly.  

2.4.5 Loss of Coolant Accident (LOCA) 

The QUAD + assembly has several features which tend to mitigate the 
consequences of the loss of coolant event when compared to the equivalent PBx8R 

assembly. These include improved radiation heat transfer characteristics and a 

thinner channel which is more easily quenched. The lower plate design tends to 
delay the voiding of the assembly leading to an extended film boiling period.  
For the same fuel bundle power, the linear heat generation rate in the fuel is 

lower. These reactors tend to reduce the peak cladding temperature in a LOCA 
compared to the equivalent P8x8R assembly. Thus it may be concluded that the
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LOCA analysis performed for a core loaded with standard assemblies will be 
applicable to QUAD + fuel and that MAPLHGR limits obtained for the equivalent 
P8xBR assembly may be conservatively applied to the QUAD + assembly.  

3.0 CONCLUSIONS I 

Based on the review which is described above we conclude that WCAP-10507 
presents sufficient information to support the use of up to four QUAD + bundles 
as demonstration assemblies in BWR/3 through BWR/6 cores provided that: 

1. The guidelines presented in Section 4.1.2 of WCAP-10507 
are adhered to, and 

2. Cycle specific analyses are performed to show that a 
margin of at least 20 percent in power exists between 
the QUAD + assembly and the lead assembly when the core 
is operating at full power, full flow conditions.  

Any more extensive loading of QUAD + assemblies into BWRs will be subject to 
review in considerably greater depth than is described in this evaluation.

-5-


