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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
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Tennessee Valley Authority
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H. S. Sanger, Jr., Esouire
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Tennessee Valley Authority
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E 11B 330 )
Knoxville, Tennessee 37902

Mr. Ron Rogers

Tennessee Valley Authority

BN 130B Lookout Place
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Chairman, Limestone County Commission
Post Office Box 188
Athens, Alabama 35611

Ira L. Meyers, M.D.

State Health Officer
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Montaomery, Alabama 36130

Mr. K. V. Whitt

E3AE

400 Yest Summit Hill Drive
Tennessee Valley Authority
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Mr. Steven Roessler
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Resident Inspector
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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

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;

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

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;

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

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.

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:
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(2) Technical Specification

revised through Amendment No. 125, are hereby incorporatel in the
license. The licensee shall operate the facility in accofdance with
the Technical Specifications. )

The Technical Specifications contained in Appendices A a:ﬁ B, as

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

FOR THE NUCLEAR REGULATORY COMMISSION

] #7770V

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.125

FACILITY OPERATING LICENSE NO. DPR-52

DOCKET NO. 50-260 '

Revise Appendix A as follows: b
1. Remove the following pages and replace with identically numbered pages.

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

v 62 250
vi 63 256
vii 73 257
viii 78 262
3 79 263
4 80 330
9 85 356
19 96
23 102
25 105
28 105a
32 110
33 110a**
34 159
35 160
37 168a
38 169
39 171
40 172
41 172a*
42 220

© 44 231
55 232

*Page 172a is removed but there is no replacement.
**Page Added



Section | Page No.
B. Core Monitoring . . . « « + &+ « « « » o 305

C. Spent Fuel Pool Water . . . « ¢« « o « « 30NF
D. Reactor Building Crane . . . . . . . . « 307
E. Spent Fuel Cask .« « « « « » o « » « + o 307

F. Spent Fuel Cask Handling-Refueling
F lOOY‘ . - . . e e . . . . . . . - . e 308

3.11/4.11 Fire Protection Systems . . . . . « +» « . » 315
A. High Pressure Fire Protection System . . 315
B. CO, Fire Protection System . . . . . . 319
C. Fire Detectors . « o« « « = « ¢ ¢« « s« ¢« « 320
D. Roving Fire Wateh . . « « ¢ ¢ ¢ &« « +» « 321
E. Fire Protection Systems Inspection . . . 322
F. Fire Protection Organization . . . . . . 322
C. Air Masks and Cylinders . . . . . . + . 323
H. Continuous Fire Watech . . . . . . . . . 323

1. Open Flames, Welding, and Burning in
the Cable Spreading Room . . + . « « « « 323

5.0 Major Design Featﬁres e s o s o e s s e o« 330
5.1 Site Features . « « + « « « « « « + « « 330
5.2 REACLOr o ¢ o o o o o o o o o o « ¢ 0 » 330
5.3 Reactor Vessel . . . « « « « « « « o « 330
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5.6 Seismic Design . +« . « ¢ ¢ ¢« o « o » « 3N
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6.1 Organization . . « o ¢« ¢« « o o o « » » 332
6.2 Review and Audit . . . . . « . « . . « 333

iv
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Amendment No. 125
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LIST OF TABLES (Cont'd)
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1.0 TEFINITIONS (cont'd)

T
(=X

Operable - Crerability - A system, subsystem, train, c§mponent,

or device shail be Uperable or have operability when is
capable of performing its specified function(s). Iop¥icit in
this definition shall be the assumprtion that all nccessary
attendant instrumentation, controls, normal and emergency
electrical pover sources, cooling or seal water, lubrication or
other auxiliary equipment that are required for the systen,
subsystem, train, compoment 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. Imnediate - Immediate means that the required action will be
initiaced as scon as practicable considering the safe operation of
the unit and the importance of the required action.

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

1. Hot Standbv Condition - Hot standby conditicn means operation with
coolant tezperature greater than 212°F, system pressure less than
1055 psig, themain steam isolaticn valves closed and the mode
switch in the Startup/Hot Standby position.

J. Cold Conditiocn - 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 reactor
coolant temperature equal to or less than 212°F.

M. Mode of Operation - A reactor mode switch selects the proper
ioterlocks or the operational status of the unit., The follcwing
are the wodes and interlocks provided:

1. Startun/Hot Standby Mode - Ia this mode the reactor proteccion

systen is energized with IRM neutron Donitoring system trip,
the APRM 15X high flux trip, and control rod withdrawal
interlocks in service. This is often referred to as just
Startup Mode. This is intended to imply the startup/Hot
Standby postition of the mode switch,

Amendment No. 62,125
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1.0 DEFINITIONS (Cont'd)

2.

Run Mode - Tn this mode the reactor system pressure is at -

or above 825 psig and the reactor protection aystem is L
encrpized with APRM protection (excluding the 157 high flux
trip) and the RBM interlocks in service.

Shutdown Mode -~ Placing the mode switch to the lﬁutdown

position initiates a reactor scram and power to the control
rod drives Is removed. After a short time period (about 10
sec), the scram signal is removed allowing a scram reset

* and restoring the normal valve lineup in the control rod

drive hydraulic system.

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.

3 293 MWt 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. MNesipn power, the power to which the safetv
analysis applies, corresponds to 3,440 Mit,

Primary Containment > Inteprity - Primary containment inteprity means
that the “drywell and pressure suppression chamber are intact and all
nf the following conditions arec satisfied:

1. 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 scaled.

3. All automatic containment isolation valves are operable or
deactivated in the {solated positicn.

4, All blind flanges and manways are closed.

Amendment No. 79,125
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AT LA T

LIMITING CATETY SYSTIM SETTING

1+ ©uCL CLACCING INTEGRITY

2.1 FUEL CLADDING INTEGRITY

¢. Tor mo combination of loop recircu-
letion flow vate and cote thersal
* poser shall the APRM flux scras trir
setting be alloved to exceed 1202

.of tated thermal pover.

{Note: These settings assune operation
within the basic thermal hydraulic desigo

eriteria. These ctriteria sre
LHGR £13.4 W/

and MCPR
within 1inits of Specificatinn 3.5.%. If
{g i3 determincd that tither of theac
gesign eriter e is being violared
Juring operation, action shall be
dnitisced vithin 1% cirutns to restorfe
operation vithin prescrited limics
Survelllance requirements for APRM
scram setpoint are given in
specification 4.1.8.

‘4., The APRM Rod block trip
setting shall be:

< (0.66W «U42%)

Say * rod bluck setting
in percent of rated
thermal power
{3293 MWt)

W = Loop recirculation
flow rate in percent
of rated (rated loop
recirculation flow
rate equals
34.2 x 10¢ lb/hr)

Amendments Nos. 8, 88, BZ, 25, 704+125



2.1 BASES: IMITING SAFETY STEM SETTINGS RELATED TO FUEL
CLADDING INTEGRITY

The sbnormal operational trasmsionts applicable to operation
of the Browns Ferry Nuclear Plant have been analyzed
throughont the spectrum of planned operating conditjons up
to the design thermal power condition of 3440 MWt. RThe
apalysos were based upom plent operation inm accorda ce. with
the opersating mep given imn Figure 3.7-1 of the FSAR In
addition, 3293 MWt is the liconsod mazimum power level of
Browns Ferry Nuclear Plant, and this represents the maximum
steady-stste power which shall not knowingly be exceeded.

Conservatism is incorporated inm the transient anslyses in
estimating the controllimg factors, soch as void roeactivity
coefficient, control rod soram 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 substantieted in operation as s conservative
toocl for evaluating resctor dynsmic performance, Results
obteained from a General Electrio boiling water reactor have
been compared with prediotions made by the model. The
comparisons and results sare suamarized in Roference 1,

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

¢

The scram delay time and
rete of rod insertion allowed by the anslyses are
conservatively set equal to the longest delay and slowest
insertion rate acceptable by Technical Specifications as
‘ further described in Referencel. The effect of scram

worth, scram delay time apd rod insertion rate, all

conservatively applied, are of greatest significance in the
early portion of the negative rTeactivity inmsertion. The
rapid insertion of negative reactivity is assured by the
timo requirements for 5% snd 20% insertion. "By the time the
_Tods are 60% inserted, approximately four dollars of
negative reactivity has been inserted whioh strongly turas
the treansient, and accomplishes the desired effect. The
times for 50% and 90% insertion are given to assunre proper
completion of the expected performance in the esrlier
portion of the transient, and to establish the ultimate
fully shutdown steady-state condition.

For anslyses of the thermal consequeaces of Lhe transients a
MCPR > limits specified in spocification 3.5.k is
¢onsorvatively assumed to exist prior to initistion of the
transients. This choice of using conservative values of
controlling parameters and initiating tranmsients at the
design power level produces more pessimistic snswers than
would result by using expoeoted values of control psrameters
and analyzing st bigher power levels.

-19-
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from fuel damage, assusming a steady=-statc oprration at the trip wetting, over

the entlre trecirculation flov range. The margin to the Safety Liate tEcreanes

se the flow decreases {or the sprcificd trip secting sersus llouw relat onshiy:
therefoce, the vorst case MCPR which could occur dusling s2eady-scate operation s

st 10AT of tated thermal pover hecsuse of the APRM r0d block trip esetting., The

actual pover distiibution fn (e core Ly cstadlfshed by spectilcd conttol s0d scquences
and ts monl(orsd continuously by the In-core LPRM systen,

Resctor Water Lov level Scrrzs and 1solatlen (Facept Matn Steamlines)

The set point for the lov level scran §s abave the bottom of the separator shirt.
T™his level has beea used in Cransient analvies deeling vith coclant faventory
decrease. The tesclis reported {n FSAR subscction 14.3 shov that scras and fsolatian
of all process lines (except main steaa) at this level adequately peotects the fuel
and the pressure barrier, because MCPR §s greater than 1.07 {n al) cases, and

aysteo pressure does not reach the salety valve sattings. The scrau setting s
approulmately 31 inches below the norsal operating range and i3 thus adequate to
avold Sputious siraxs.

Toibhine €203 Valve Closure Scran

The turbine stop valve closure trip anticipates the pressure, neuvtron flux
and heat flux tncreases that would result from closure of the stop valves,
With a trip setting of 102 of vaive closure fram full open, the resultant
increase §n heat flux is such that adequate thermal margins are maintained
even during the worst case trarsient that assumes the turbine bypass valves
remain closed. (Reference 2) :

L. Turbine Control Valve Fast Closurc or Turbine Trip Scram

Turbine control valve faat closure or turbine trip scram anticipates the
pressure, neutron flux, and heat flux increase that could result from
control valve fast closure due to load rejrction or enntrol valve closure
due to turbine trip; cach without bypass valve capability. The reactor
protuection system initiates a scram in less than 30 milliscconds after
the start of control valve fast closure due to load rejection or control
valve closurc due to turbine trip. This scram is achieved by rapidly
reducing hydraulie enntrol . . .
of1 pressure at the main turbine contreol valve actuator dis¢ dump valves.
This loss of pressure is srnsed by pressure switches whose contacts form
the one-out-of-two-twice loaic {nput to the rcactor protection system,
This trip setting, a nominally 50" qreater closure time and 3 different
valve characteristic from that of the turbine stop valve, comdine tu
produce trensients very similar to that for the stop valve.

Relevant transient analyses are discussed
in References 1 and 2. This scram
1S bypassed when turbine steam fluw s below 307 of rated, as measured
by turbiac first state pressure. .

22
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BASES

oooqx Reactor )ou J2ler Jevel get point for Inftiation of HPC! ane
RCIC tlosing ®iin steam 1solation vYalves, and Starcing LP(T
and core Spray Punpn,

These systenms
€ooling wigh

Refarence,
—TC s

itizi N Program,"
1. "BWR Transient Analysis Model Utilizing the RETRAN Prog
" TVA-TR81-01-A.

<. Cener{c Reload Fuel Applicn:ion.
NEDE-zoéll-P-A, and Addends,

Licensing Topical Reporte

Amendment No. 8,125
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1.2 BASES: (
REACTOR COOLANT SYSTEM INTEGRITY S,

The safety limits for the reactor coolant system pressure have H{een
selected such that they are below pressures at which it can be ghown

that the integrity of the system is not endangered. However, thke ~
pressure safety limits are set high enough such that no foreseeXble
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 B31l.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 gand 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 B3l.l 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, and USAS Piping
Code, Section B31.1. f}

The current cycle's safety analysis concerning the most severe abnormal
operational transient resulting directly in a reactor coolant systenm

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 piping within the reactor
coolant system than for the reactor vessel., These increased design pressures
crcate a consistent design which assures that, if ihe the pressure within

the reactor vessel does not exceed 1,375 psig, the preszuvas 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
vessel; 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 pPressure cannot be a priori determined for a

~»

Amendments Nos. 23, 88,125 | | =
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENT

3.1 REACTOR PROTECTION SYSTEM ) 4.1 REACTOR PROTRCTION SYSTEM

B. The RPS power monitoring

B. Two RPS power monitoring ! i system instrumentation
channels for each inservice shall be determined operable:
RPS MG sets or alternate -
sourre shall i operable. At least once per 6 months

by performance of channel
functional tests,’

{.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 NG set or slter-
nate power supply imoperable,
zostore at least one tO
operable status witbin 30
minutes or remove the
associated RPS NG set or
slternate power supply from -
servioce.

Amendment No. 125
32




2L 88 24 79" ¢¥ -soN quaupuamy

1%

m’:n::u'n&s

TABLE 3.1.A
REACTOR PROTFCTION SYSTENM (SCRAM) INSTRUMENTATION RENUIRTHFNT
Min. No.
of
Operable :
Inst, ‘ Mndes ¥n Which Function
Channels Must Be Nperable
Per Trip Shut- Startup/Hot
System(1) (23) Trip Function Trip Level Sctting down Refuel(7) Standby Run Action(1)
1 Mode Switch in Shutdown X X X X 1.A
1 Manual Scram X X X X 1.A
IRM (16)
3 High Flux 4120/125 Indicated x(22) x(22) X (5) 1.A
on scale :
3 Inoperable X X (5) 1.A
APRM (16) (24)(25)
2 High Plux (Flow Biased) See Spec. 2.1.A.1 X 1.Ao0r 1
2 High Flux (Fixed Trip) 4120 % X 1.A or 1,
2 High Flux £15% rated power X(21) x(17) (15) 1.A or 1
2 Inoperative (13) x(21) X(17) X 1.4 or 1
2 Dounscale 23 Indiecated on Scale (1) (1) X(12) 1.A or 1
High Reactor Pressure 4 1055 psip X(10) X X 1.A
(PIS-3-22AA, BB, C, D) :
2 High Drywell
Pressure (14) - 42,5 psig X(8) X(8) X 1.4
(P1S-64-56 A-D)
2 Reactor Low Water
Level (14) 2538" above vessel zero X X X 1.A
(LIS-3-203. A-D) ! op—
2 High Water Level in )
West Seram Discharge 4 50 Gallons X X(2) X X ! 1.A
Tank
J -85-45 A-D)
2 igh Water Level {n East <50 Gallons b ¢ X(2) X X 1.A
Scram Discharge Tank

(LS-85-45E-H)

—
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Min. No. of
Operable Inst.
Channels

Per Trip
System(1) (23)

4

TABLE 3.1.A

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT

Main 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-1-91A&B)

Main Steam Line High
Radiation (14)

Low Scram Pilot Air
Header Pressure

Modes in Which Function

Shut-
Trip Level Setting down Refuel (7)
<10% Valve Closure
>S50 psig
<10% Valve Closure
not >154 psig X(18)
3X Normal Full Power X(9)
Background (20)
>50 psig X(2} X(2)

X(18)

X(9)

X(6)

X(4)
X(4)
X(18)

X(9)

Action(1)
1.A or lﬂ;

1.A or 1.D
1.Ao0r 1.D
(19)

1.A or 1.C

(

1.A




NOTES FOR TABLE 3.In -

N

1.  There shall be two operable or tripped trip systems for each function.
I +he minimum number of operable instrument channels per trip system
cannot be met for one trip system, trip the inoperable channeis or entire
4+rip 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 channe! need not be placed in the tripped conditign _
where this would cause the trip function to occur. In these cases, thed
inoperable channel sha!l be restored to operable status within two hours,
or take the action listed below for that +rip 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.

8. Reduce power level +o IRM range and place mode switch in the
Startup|Hot Standby position within B hours.

C. Reduce turbine load and close main steam line isolation valves
within B 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 screm 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 APRMs 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 subcritica! and the reactor water temperature is less
than 212°F. only the following trip functions need to be operable:

Mode switch in shutdown

Manual scram

High flux IRM

Scram discharge volume high level!

. APRM 15% scram

. Scram pilot air header low pressure

TTMO O >

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

9, Not required if all main steamlines are isolated.

35
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Taste 4.1.4
REACTOR PROTECTION SYSTEM (SCRANM) THSTRUMENTATION nmcﬂowu. rests e .
NDIDMOM FUNCTIOHAL T!Sf RLQIU‘C[!S poR Sﬂm U'm. AND CONTROL CIICUIIS ‘ RN 5 | .
: [ ) .
' wl "g. n'étlogjl." T?ot ‘\. : . "lnhu* 'requcd'ci (!);
Mode Switch fa Shutdown _— : | O Phcé Hodc Sﬁltch lq Slmtdavn ' !.u:h lcfuelln[ Ouuu
Miooel Scres A ] Trip C?unnel 'md Alam Lo !vety J Noothe . " |
C A N : - N '".1'.. Do
Bigh Flux : Trooe Telp mancl Ild Alnru (t) ‘v Oaee. Nl’ Veek mun; ldoclln
: , b ' - o v : g "nd lclon Rsch Sunup
Y ¢ f: P .CJ' ‘ "| ':
Inoperative ; . Y tdp ﬂuonel"nd Alam (4). : ‘Onc. 'ct 'Veek D\ltlng hfutlln
x . D : .' ' and Before Zach: § uttup_
. , N - v. ' ' ‘;f vy - ‘.& e . ¢ “« oy ; ; "
e S S R P IR Ieg o i
Btgh Ylaz (152 scren) S LS Trip Output Releys (4) " Dbeteve p.uh Stattup -and Veekl
_ . e LT SR i “Vheo Requited tq be Opeublc
High Flux:(Flow Blased) . : =~ LB !" Trip Output Relays (4)° ) OnceIWeck AR
Bigh Ylux (Fixed Trip) T | |- Trip Output uLuyo 1) S 'On:eluceh AR
. . . [ . \ S0 v
. 2 . . . N * 1K) ' . R - - .
Inoperative - e L B Telp Outpot Iehy- (4) o thcel"ul S F
¢ L . o Lo
Bovnscale SR Telp Output lzhyc ) o Oncel\hLi U
Tov Bae *"'° B R AR B SR i 31T
. Ll ' ) . : K <‘ : ! ‘.u N R ;‘. : T . . ; : ‘u .;'.
igh Reactor Pressy ARPEUBEE VRN LS 777 C!nml and Alars (7). " oacés |month %
(PIS-3-2208, B8, ¢, ) B! (7)., oaiit | S
n R TR . . ipgeef TraU
l?grgwsll{ grﬁu u R ESER - N Trlp Ctuml mrl lara (7) . _Décel )month fana
Reactor Low Water l.t-nl S Trip Cluuul a0d Alara (7) . ‘Gace/ 'month 3o o
(L1S-3-203 A-D) . B . LN L G——
High Vater Level fo Screm nmmnc Tlnl‘ o T R S B A
Float Switches _ A Trip Chanpel and Alarm | * Onte/month A
(LS-85-45 C-F), . Coa e o :
Electronic level = Switches . ' 'B Trip Channel and Alarm(7)  Gnee/ month .
(LS-85-45A, B, G, H) i o o
Maln Steam Line Nigh 'R:ld.lnt(on ] Trip Channel and Alarn (4) Once/3 months (.8)

- 7 - P e e e e .
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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 Prequency (3)

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

Turbine Control Valve Fast :

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

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

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

Low Scram Pilot Air A Trip Channel and Alarm Once/6 Months
Header Pressure '

PS 85-35 Al, A2, Bl, & B2
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Amendments Nos. £2,198,107 ,125

NOTFES FOR TABRLE 4.1.A

1. 1Inftially the minimum frequency for the ind{cated tests shall he ance
per month. o

—~—

2.7 A deécfip:ién of the three groups is included in the Bases of this
'specification.

- -
: - -

3.7 Tunctiomal tests arc 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 returninp the systems to an

: .operable status. . N
4. This {nstrumentation 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. Tpne 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 .ths trip and alarm functions.

8.. The functional test frequency decreased to on .
ce/ 7 manchs
challeage=s to relisf valves per NUREC 0737, ltem Iljk ; ;: reduce

39
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TABLE 4.1.B

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION

MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNEL3

Instrument Channel Group (1)

IRM High Flux C
APRM High Flux

Qutput Signal B

Flow Bias Signal B
LPRM Signal B
High Reactor Pressure

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

(PIS-64-56 A-D) B
Reactor Low Water Level

(LIS-3-203 A-D) B
High Water Level in Scram

Discharge Volume Float Switches

{LS-85-45 C-F) A

Electronic Level Switches

(LS-85-45 A, B, G, H) B
Main Steam Line Isolation

Valve Closure A
Main Steam Line High Radiation B
Turbine First Stage Pressure

Permissive

(PIS-1-81 A&B, PIS-1-91 A&B) B
Turbine Stop Valve Closure A
Turbine Cont. Valve Fast Closure A

on Turbine Trip
Low Scram Pilot Air A

Header Pressure
PS 85-35 Al, A2, Bl & B2

Calibration
Comparison to APRM on Controlled
Startups (6)

Heat Balance
Calibrate Flow Bias Signal (7)

TIP 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

Minimum Frequency (2)

Note (4)

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)
! ey
Note (5) ,

Once/Operating Cycle

Once/18 Months



"\ NOTES FOR_TABLE 4.1.D3
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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 calibrattions are

missed, they shall be performed prior to returning e system
to an operable status.

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

4, Required frequency is initilal startup following each refueling outage.

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

€. On controlled startups ¢« Overlap ketween 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
. tested according to Table 4,2.C to ensure the proper
E} operating during the operating cycle. Refer to 4.l Bases for
“further explanation of calibration frequency.

8. A complete tip system ~raverse calibrates the LPRM signels to the
process computer. The individual LPRM meter treadires will be

adjusted as a minimum at the beginning of each operating cvcle
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. - .

41
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3.

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 & loss of
coolant accident, and prevents criticality.

This specification provides the limiting conditions for operation by
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 channe! 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 If power supply and the class IE
RPS bus. This will ensure that failure of @ 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 & 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 |EEE - 279 for Nuclcar 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 & | out of 2 system.

With the exception of the Average Power Range Monitor (APRM) channels,
the Intermediate Range Monitor (iIRM) channels, the Main Steam lIsolation
Valve closure and the Turbine Stop Valve closure, each trip system fogic
has one instrument channel. When the minimum condition for operation on
the number of operable instrument channels per untripped protection frip
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 APRM instrument channels are provided for each protection
trip system.

Each protection trip system has one more APRM than is necessary to mecet
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, roactor low water level, MSIV
closure, turbine confrol valve fast closure and turbine stop valve
closure are discussed in Specification 2.1 and 2.2.

42
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BASES — »
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modes. In the power range the APRM system provides required protection.

Ref. Sectien 7.5.7 FSAR. Thus, the IRM System is not required in the Run
moda. The APRM's and the IRM's provide adequate coverage in the startup

and intermediate range.

The high reactor pressure, high drywel! pressure, rcactor low water
level, low scram pilot air header pressure and scram discharge volume
high level scrams are required for Startup and Run modas 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 3.1.A
operable in the Refuel mode is to assure that shifting to the Refue! mode
during reactcr power operation does not diminish the need for the reactor
protection system,

Because of the APRM downscale limit of > 3% when in the Run mode and
high level limit of < I5% 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
red scram will occur. In addition, the IRM system must be indicating
below the High Fiux setting (120|125 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 APRM system so
that there are no "gaps® in the power level indications (i.e., the power
tevel is continuously monitored from beginning of startup to full power
and from full power to shutdown). When power is being reduced, if &
transfer to the Startup mode is made and the IRM's have not been fully
inserted (a maloperational but not impossible condition) a contro!l rod
block immediately occurs so that reactivily insertion by contro! rod
withdrawal cannot occur.

The low scram pilot air header pressure trip performs the same function
as the high water leve! in the scram discharge instrument volume for fast
fill events in which the high leve! 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. '

a4
Amendment No. 112 ,125
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Minirunm MNo.
Instroment

hannels Cperatle

‘per Trip Sys(1)i])

Function

TABLE 3.2.A

Trip Level setting

2 Instrument Channel -
Reactor Low Hater Level (6}

(L1S-3-203 A-D)

1 Instrument Channel -
Reactor High Pressure

2 Instrument Channel -
Reactor Low Water lLevel

(L1S-3-56 A-D)

2 Instrusent Channel -
High Drywell Pressure (6)

(P15-64-56 A-D)

SZL° 9PL 7L gd ¥ g¢ "SON Iusupusuy

$S

2 Instrument Channel -
High Radiation Main Steam
Line Tunnel (6)

Bigh Plow Main Steam Line

> 538" aonve vessel zero A or
(B and E)
100 ¢ 15 psig D
> 470" above vessel zero A
€ 2,5 paig ‘ A or
(B and B)
< 3 times normal rated B

full power Etackground

2 i{nstrument Channel - z 825 psig (8) B
Low Pressure Main Steam
Line
(p15-1-72, 76, 82, 86)
2(3 instrument Channel - $ 130% of rated steam flow B

(Pd1S-1-13A-D, 25A-D, 36A-D, 50A-D)

PRIMARY CONTAINMENT AND KREACTOKR BUILDING 1SOLATION INSTRUMENTATION

Remarks

_Action (V) _

1.

1.

1.

.

Below trip setting does the

following:

a. Initiates Reactor Building
Isolartion

b. 1Initiates Primary Containment
Isolation

c. 1Ilnitiates SGTS

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

Below trip setting initiates Main
Steam Line Isclation

Above trip setting does the

following:

a. 1Initiates Reactor Building
Isolation

b. Initiates Primary Containment
Isolation

¢c. 1Initiates SGTS
Above trip setting initiates Main
Steam Line Isolation

Below trip setting initiates Main
Steam Lline Isolation

Above trip setting initiates Main
Steam Line Isolation

| p———

[



Gz1<29°d¢ "SON Juawpusuwy

29
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Tesp 310 !l[
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{1L)

1{14)

INSTLLMIVTAT IO TBAL INITIATES OR CONTTOLS

function

e 3.2.0

telp Level Satting

Actioa

T2 CORZ AND COMTALIGNT COOLUHC SYSTINS

'

Rensrks

fuetnumenl Chussel -
Resctor Lov Uater Levwel
SLIS-3-58A-D)

astto-at Chanael -

_Qasctlofr Lov Vater Lewwl

(L1$-3-58A-D)

1astruasat Chsnazl -
feactor Low Vater Lavel

(LIS-3-58A-D)

lesirument Channel -
Resctor Low Uster Level

(L1S-3-58A-D)

Inetruwecat Cheonel -
Beactor Lov Vater Level
Permieslve :

(L1s-3-184, 185)
last rueeat Channel -
Reastor Low Uater Level

(L1S-3-52, 62)

ln.(;uucu! Chanael -
Drywell Uigh Pressars

(P15-64-58E-H)

_»_970" allove vessal tero.

l#’M'nbova vessel tero,

3 378" above wessel sero.

378" adove vesrel 2ero,

Iv

S44" sborve vessel gero.

iv

fap 1% $/14" sbowe vessel zero,
(273 core belghe)

12 9£2.5 petg

A

1.

1.

2.

L.

1.

l.

1

. Below trip setting infttsced 2ICL,

Holtiplier releys initiate RCIC,

Belov trlp segtlag teltfetes €3,
Holtiplier relaye Inltiste trct.

Multiplier.celey froa CS$ {oltistes
sccideat afgnal {13).

Zelov telp eettlags is conjunction
vith dryvell high pressure, lovw
water level peratenive, 110 sec. dely
ticsr and C$$ or UR pusp tunalsng,
fatcfater ADS,

Selov telp setting perateetve fot
fatciating signals on ADS.

Belov trip sacting preventd tasdves-
teat operstion of contaloneat 9ptsy
during sccident condition,

PRy
Belov telp senting pravests fasdvers
tent operation of coantelpment 99p88s
during sccidant conditioas.
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Ualuwe e,
Oparadle Per
Teln 390 (1)

function

TaBLE ).2.8 (Continued)

Telp Level Seteling Actlon fenarhs

€9

2(16)

fasteument Channel -
Deyvell High Pressure

(P1S-64-58A-D)

Instrusent Channel -
Reactes Lov Vater level

(L1S-3-56A-D)

laotrument Chaneel
Resctor Righ Presesure

(P1S-3-204A-D)

Instrumeot Channel -
Drywell Migh Pressure

(PIS-64-58A-D)

Inetrument C?'.‘uuul -
Dryvell Wigh Peessuse

(P15-64-57 A-D)

lestrument Chanael -
Reactor Lov Pressute

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

Jastrmeot Chaanel -
Resctor Lov Pressure

(PS-3-74A8B)
(PS-68-95, 96)

Above trip setting Ia comjunetion vith
lev resctor pressuve fnttiates C3%.
‘iultislier celsys infetate Wrcl.

1. ‘tultipiler relay frow CSS tnlctates
sceldent signal . (13)

< 2.5 paig A L,

» 447D "sbave vessel tero A 1. Belus telp setting trips reclrculs
- tion puaps
11120 peig A 1. Above trip secting tripe tectrcule-

clon puwpe

Above teip setting In conjuncties vth

€ 2.5 pot A 1. v
B peie lov tesctor pressure fofltfaces LPCi.
22,5 pst A 1. Above tctlp setting fn conjunctlos vith
=S P78 lov resctor vater level, dryvell M ( |
pressure, 120 sec. delsy tiver sod GS |
ot MR puwp tunoing, faltlates ADS.
Lso petg ¢ 13 A 1. %elow trip se=tting perniseive £or Cpening
- , £SS and 17T7 adnissiin valies.
-
’ 1
230 pelg & 13 A 1. Reslrculation Alscharge velve

scogation.



GZL¥gdg " SON usupuauy

Minimum Operable
Channels Per

Trip Function (5)

€L

(1)
n(1)
(1)
41
27
2N
21
6(1)
6(1)
6(1)
6(1)
3(1)
3N
3(1)
3(1)
201)
2(1)
]
201}
1(12)

1(12)

TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Function Trip Level Setting
APRH Upscale. (Flow Bias) €0.660 + 12€ (2)
APRH Upscale (Startup Mode) (8) <128
APRM Downscale (9) 23
APRM Inoperative *(10h)
EBM Upscale (Flow Bias) <€0.66 + uee (2)(13)
RDM Downscale (9) 2%
PBM Inoperative ) ) (10¢)
IRM Upscale (8) .t €.108/125 of full scale
18M Downscale (3) (8) - >5/125 of full scale
IRM Detector not in Startup Position (8) (1)
IR Inoperative (8) ' (10a)
SRM Upscale (8) € 10105 counts/zec.
S8M Dounacale () (8) >3 comts/sne, .
SEM Detector not in Startup Position (U)(8) ()
SPM Inoperative (8) (10a)
Flow Bias Comparator €107 4iffe=ence in recircalation flous
“Flow Bias Upscale <115% recirculation flov
P Mock Lopic i n/A

ACAC Restraint (PSBS-AA,T) WT pste turtine Piral sto-a enge -o
)

High Water Level in West <25 gal.
Scram Discharge Tank . .
(LsS-85-45L)

High Water Level fin East Scram < 25 gal.

Discharge Tank (LS-85-45M)
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Operable Instrument

Char.nels Instrument ¢
2 - LI-3-58A
LI-3-588
2 PI-3-74A
_ PI1-3-748B
2 S XRe-68-50
P PI-64-678B
2 LT TI-64-52A8
oo XR=64=50
LK N XR-64-52 .
1 S
1 N/A.
1 H/A
1 o+ PS-64-67B
1 TS-64-52A%
' W PIS-64-58A%
o -1S-64-67A
1 L1-84~2A
1 LI-84~13A

*

"oy,
i IFRELEY
TaBLE $l2ifp T
SURVEILLANCE INSTRUMENTAT 10N
FERY

tobw o

T a b bt

bed e
lnsttument

Reactor Hater: ‘Levdl:.
[ SR NS |

Reactor Preskure <" i-

prywell pregsiifer #ro- <

Leha. acd

Dryvell Temperature , ., .

Suppression Chambfr Alr
Tempetature

,Control Ronggsigioq

Neutron Monitoring
RO

Drywell R;esbufg]

Drywell Temperature and
. Pressure and T1m°t

XN '

CAD Tank "A® Level

CAD Tank "B" level

(LT % e

6V Indicatinq %
)
)

" fype Indication !

and Range

Indicator - 155" to

'QGU" .
Indicator 0-1200 psig
e
Recorder 0-80-.psia
Indicator 0-80 psia-
hye |
Recorder, Indicator
0-800°F ’

Recorder 0-800°F
)

PR

Liqghts
SRM, InM, LPR!
0 to 100% power

Alarm at 35 psiq l
: 1)

Alarm {f temp. )
> 281°F and ]
presaure > 2. ¢ )
after 30 mlnut:' ‘)
delay )

Indicator 0 to 100¢

Indicator 0 to 100¢

"rl' i o
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] Minieun £ cf
Cperadble Instiriuent
Crarneln

2

Ny

1/Valve

b4

TABLE 3.2.F
SUKRVEILLANCE INSTRUMENTATION

Trpe Indicetion

srscruzent I Inztrumernt tnd Renre Notes
HH - 16 - 9U DPryvell end 0.1 - 20% (1)
€ Torus
HZ" - 16 = 104 V'ydrogen
,Ceacentration
PAT-GL-137 Dryvell to Indicetor 1) (2)-()
Suppression O to 2 psid
PAI-€L-118 Chanber
Differential
Pressure \
Relief Valve {s)
Teallpipe
Thernocouple
Temperature or
Acoustic Monitor
on Relfef Velva
Tallplpe
RR-90-272CD litgh Range Recorder, (7) (8)
Prinary 1 -10 R/Mr
RR-90-273CD Containmnent
Radlction
flecorders
LI-6L-159A Suppression Indteator
Chanber Water Recordcr o'.zho“ (1) (2) (3)
YR-64-159 . Level-\V{de Rsaga
PI-6L- 160N Dryvell Pressure Indicetor, Recorder) (1) (2) (3)
TR-64-159 Vide Renge 0-300 psig —
TI-6L.161 Suppression Pcol  Indicator, Mccorder) (1) (2) (3) (4){6)
Tn-6L-16) Dulk )
T1-0h-362 Tenperature 39° - 210° r )
TR-6h-162 )
RR-90-322A Wide Ranpe lecorder
Gaseous - Noble Gas)

Effluent 10-7 - 105 pCi/ce) (7)(8)
Radiation Io\lwe and Pm'ticulate‘;)
Monitor 10714 - 1042 pei/ec)




wa=rs fOR _TASTY 3,2.7

(1

(3

(%)

(5)

(6)

(8)

gpcrablc.

fsen end afser the date chat one of thesc parameters i3
cedused to ene indication, centinued operaticn 45 permissible
during the succecding wRITTY days unless such iastIunentaticn
is pcones made operadle.

Trom and after the dato that cng 0f thess para=cetess i3 hot
irdicated in tho centzol Tool, goentinued epezation L»
pecmissible dusing tia guccceding seven ézys uiless su
{ngzruncntaticn i3 sconer made opozakle. o T

17 the requicezeats of notaes {1) and (2) cacact be e, and i¢ éne
of the indicacions casnot be restored in (6) houcs, an erderly ~
shucdown shall Se {nizlated and the teacto? shall™de in a cold
conditioa within 24 Bours. ‘ oo

=nesa sucveillance instTusents are considezed o be pedundant
€9 ‘sagh others. -

C e e =

Fron and after the date that both the acoustic conitor and the

_temperature indication on any onme valve falls to indicate i the

esntzol rocm, continued operation is per=issible during the succescing
thizey days, wiless one of the tvo monitoring chaanels {s socmer cade
opecable. 1¢ toth the primary and secondary tndication on any SRV tafl
pipe i3 inoparadle, the torus teaperature will be zonitored at least
oncs per shifc to observe any unexplained tesperature insrease vwhich
aight te {ndizazive of an cpen SV,

-

A cﬁqpﬁcl consis:g of 8 sensors, onc from cach alternating torus
bay. = Seven sensors must be operable for the channel to -be

P L

< : T :

When one of these instruments is inoperable for more than 7 days,
in licu of any other report required by specification 6.7.2,
prepare and submit a Spenial Report to the Commission pursuant

to specification 6.7.3 within the next 7 days outlining the action
taken, the cause of inoperabilitv, and the plans and schedule for
restoring the system to operable status. ‘ : ‘

With the plant in the power operation, startup, or hot shutdown
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,

B

- et a o c—

Amendment Nos. £3,68,125

80

".‘



2L 90V "ON Juswpusuy

q8

TABLE 4.2.A

SURVEILLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION

Function Functional Test

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

Instrument Channel -
High Radiation Main Steam
Line Tunnel

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

Instrument Channel -

High Flow Main Steam Line
(PdIS-1-13A-D, 25A-D, 36A-D, SOA-D)
Instrument Channel -

Main Steam Line Tunnel High
Temperature

Instrument Channel -
Reactor Building Ventilation
High Radiation - Reactor Zone

(1) (27)

(1)

(1) (27)

(1) (27)

(29)

(29) (27)

(29) (27)

(29)

(1)(14)(22)

Calibration Frequency

Once/18 Months

Once/3 Months

Once/18 Months

Once/18 Months
(5)

Once/18 Months

Once/18 Months

Once/operating cycle

Once/3 Months

(28)

(28)

(28)

(28)

(28)

Instrument Check

Once/day

None

Once/day (

N/A

"Once/day

None

Once/day

None

Once/day(0)
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TABLE 4.2.D

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE OR CONTROL THE CSCS

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-3-74A4B)
(PIS-68-95, PS5-68-95)
(PIS-68-96, PS-68-96)

Functional Test

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(27)

(27)

(27)

(27)

(27)

(27)

(27)

(27)

(27)

Calibration

Once/18

Once/18

Once/18

0nce/1&

Once/18

Once/18

Once/18

Once/18

Once/18

Months

Months

Months

Months

Months

Months

Months

Months

Months

Instrument Checlk

(28)

(28)

(28)

. (28)

(28)

(28)

(28)

(28)

(28)

Once/day

Once/day

Once/day (

None

None

None

None

None

None
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"IRM Downscale

TABLE 4.2.C

SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS

Function

APRM Upscale (Flow Bias)
APRM Upscale
(Startup Mode)
APRM Downscale
APRM Inoperative
RBM Upscale (Flow Bias)
RBM Downscale
RBM Inoperative
IRM Upscale

IRM Detector not in
Startup Position

IRM 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)

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

Functional Test

(1) (13)
(1) (13)
(1) (13)
(1) (13)
(1) (13)
(1) (13)
(1) (13)

(1) (2) (13)
) 2 a3
(2) (Once/operating
cycle)
(1) (2) (13)
(1) (2) (13)
(1) (2) (13)
(2) (Once/operating
cycle)
(1) (2) (13)
(1) (15)
(1) (15)
(16)
(1)

Once/quarter

Once/quarter

Calibration (17)

Once/3 Months

Once/3 Months

0née/3 Months
N/A
Once/6 Months
Once/6 Months
N/A
Once/3 Months

lUOnée/ﬁ H&ntﬁé

Once/operating cycle (12)
N/A

Once/3 Months

Once/3 Months

Once/operating cycle (12)

N/A
Once/operating cycle (20)
Once/3 Months
N/A
Once/3 Months
Once/18 Months

Once/18 Months

Instrument Check,

Once/day(8)

Once/day(8)

Once/day(8)
Once/day(8)
Once/day(aa
Once/day(8)
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

N/A
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1)
2)
3)
4)
5)

8)

9)
10)
11)
12)
13)
14)

15)
16)

)

TABLE ,4.2.F
MINIMUM TEST AND CALIBRATION FREQUEHCY FOR SURVEILLANCE INSTRUMENTATION

[ T
Instrument Check

Instrument Channel ,.. . Calibration Frequency
Reactor Water Level v C Once/6 months .. 1y .., Fach Shift
(L1-3-58A88B) . . } e
Reactor Pressure ) ' Once/12 months * * Each shift
(P1-3-74A%B) - 8 vy
Drywvell Pressure o Cia Once/6 months | . .. .y EACh Shift
(P1-64-67B) and XR-64-50 : ‘ e 1
brywell Temperature ' Once/6 months “ "=y L pach Shift
TI-64-52AB) and XR-64-50 it : ' L ey ()
Suppression Chamber Air Temperature once/6- months e Each Shift
(XR-64-52) ‘ | ' e
T . : Lo A |
Control Rod Position o | T " pach Shift
Ci . se b
Neutron Monitoring T v (2) ~ -w_ ., Each Shift
Drywell Pressure (PS-64-67'8) ' - once/6 months ' e NA
Drywell Pressure (PIS-64-58A) L Once/6 months = UA
; . R ) : i il
Drywel) Temperature (75-64-52A) Once/6 months . HA
Timer (1S-64-674) 8 once/6 months NA
CAD Tank Level Once/6 months - ongelday
. , T T - cnah Con HAE
Contalmuwent Atmosphere Monitors once/§ months Oncé/day:

Dryuell to Suppreseion Chamber Once /6 monthe Fach Shift

Df{fferentiel Prepsure

b E
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TABLE 4.2.F

MINIMUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrqment Channel

17

18

19

20

21

22

23

Relief valve Tailpipe
Thermocouple Temperature

Acoustic Monitor on
Relief Valve Tailpipe

High-Range Primary Containment
Radiation Monitors
(RR-90-272CD) (RR-90-273CD)

Suppression Chamber Water
Level -Wide Range
(LI-64-159A) (XR-64-159)

Drywell Pressure-Wide Range
{PI-64-160A) (XR-64-159)

Suppression Pool Bulk Temperature
(TI-64-161) (TR-64-161)
(TI-64-162) (TR-64-162)

High Range Gaseous Effluent
Radiation Monitor
(RR-90-322A)

Calibration Frequency

NA

Once/cycle (25)

Once/18 months (30)

Once/18 months

Once/18 months

Once/18 months

Once/18 months

Instrument Check

Once/month (24)
Once/month (26)

Once/month

Once/month

Once/shift

Once/shift

Once/sﬁift




MOTTS FOR TASLES 4.2.A THROUCH &.2.H (Continued)

14, Up:cala .223p 1o functionally gested during functional tast tine o
gtequired by section &, 7.3 l.a and &.7.C. l <. -

15. The !xev blas cosparator-will Je tested. by puttin;,onc llov uait ln'
"Tesc” (producing 1/2 ecran) snd adjusting tie test fnput:to obtnln,
conparator vod block., The flov blas upecsle will be verifled by .
observing & local upscala Crip 1ight during operatfon and verified -
that £t will produce & vod bloek during the operating ecycle. e

.

18, Perforwed during opersting eyecla. Portions of the logic s chgckcd
sore frequently during functional testo of the functions that produce
a vod block.

17. ~Iats calibraction consiscte of remsoving the function from servica and
perfoming an elscsronic caliiration of the channel.

18. JFunetional tesc 13 linited to the condition where secondary containment
Integrity L3 not required as specified in sections 3.7.C.2 snd 3.7.C.0.

19. Tunctional teac Ls limited to the time whers the SCTS s roquired to
‘meet the requirements of section S.?.C.I.a.

20. Calidracion of the comparator requites tha inputs from both recizeulation
loops to be {nterrupted, thereby removing the flov blas sfgasl to the
APRM and R3M a1d sctamming the rec::ar. This calibration can oa!y be
petforucd duriag an eu:a;c. - T - ;

'—‘ . v r

B) =
21, Log&e Ceot 1s llmited to the ctsc whers actual opcrstton o! the cqulya-nt
b 1: pcrnt:atblc. ~. - o~ . =~
22. On: channel of etther lh; teactc” .one ur r-tugxln; tone xcac:cr luildtn;
" "Ventilation Rsdiation Hanitor:n; Systea may be adninistratively bypasasd
Tor peclod rat 2o excerd I3 hours for functtonal testing and calibration,

23.  (Deleted) g

-

24, This instrument check consists of comparing the thermocouple rendinas
for all valves for consistence and for noainal expec:ed values (not
tequired during rtefucling outages).

25. During each refueling 5Ut3ni. all acoustic monitoring channels shall
be calibrated. This calidration includes verification of accelerometer
responsa due to mechanical excitation in the vicinity of the sensor.

26. This instrunment check consiscts of comparing the Lackzrouad signal levels
tor all valves for consistency and for nom.nal expected values (not
t-qutred duttnt refuclinn ou:ages)

10

Amendment Nos. B8,96,105,198,125
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NOTES FOR TABLES 4.2.A THROUGH 4.2.H (Continued)

27 . Functional test consists of the injection of a simulated signal into

28"

30.

the electronic trip circuitry in place of the sensor signal to verify
operability of the trip and elarm functioms.

Calibration consists of the adjustrent of the primary sensof and
associnted components 8o that they correspond within acceptfble range
and accuracy to known values of the parameter which the channel
monitors, including adjustment of the electronic trip circuitry, so
that 1ts output relay changes state at or more conservatively than
the analog equivalent of tha trip level setting.

2?: functional cest frequency decressed tn ance/3 moncths to roduce
challenges zo relief valves per NURECG-3737, Item II.K.3.16.

Calibration shall consist of an electronic calibration of the
channel, not including the detector, for range decades above
10 R/bar and & cne-point sgource check of the detector
belov 10 R/hr with an installed or porteble gamma source.

110a

Amendment No. 125
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LIMITING CONDITIONS FOR OPERATION

SURVETLLANCE REOUIREMEN

3.8,

il tan

H Maintenance of Filled Discharge Pipe

The suction of the RCIC and HPCI pumps
shall be aligned to the condensate
storage tank, and the pressure suppres-
sion chamber head tank shall normally

be sligned to serve the discharge piping
ot the RIIR and CS pumps. The condensate
head tank may be used to serve the RMR
and C5 discharge piping 1if the PSC head
tank is unavailable, The pressure
indicators on the discharge of the RHR
and CS pumps shall indicate not lesa
than listed below.

P1-75~20 48 psig
Pl1-75=48 4B psig
Pl=74=51 48 psig
P1-74-65 48 psig

Averave Planar
hate

During stcady State pover operation. the
*simum Average Planar Linear Heat Gen-
eration Rate (MAPLHGR) for coch type of
fuel us a function of Aavecrage planar
exposure shall not exceed the limiting
value shown {n Tables 3.5.1-1, -2.

11 at any time during operation 1t
is determined by normal survelllance that
the linicing value for APLHGR is being
exceeded, action shall be initiated
within 15 minutes to restore operation
to vithin the orescrihad limics. 1¢
the APLHCR 18 not returned to within
the prescribed limits within two (2)
hours, the reactor shall be brought to
the Cold Shutdown copndition wvithin
36 hours. Surveillance and corresponding
action shall continue until reactor
operation is within the prescribed
linmies.

Linear Heat Generation

Linecar Heat Generation Rate {LHCR)

During stcady state power operation, the
linear heat generation rate (LEGR) of

any rod in any fuel assembly at any

ax1al locstion shall not exceed 13,4 kw/fe,
1f at anv time during operation it is
determtined by normal surveillance that

the limiting value for LHGR i8 being
excceded, sction shall be initiated within
L5 minutes to restore operation to within
the prescribed limits. 1If the LHGR 18 not
returned to within the prtescribed limitsg
within two (2) hours, the Teactor ghall be
brought to the Cold Shutdown condition
within 16 hours. Surveillance and
corresponding action ghall continue until

reactor operation 1s within the prescribed
limics.

4.5.H Maintenance of Filled Discharoe Pipe

1. Every month prior to the testing of
the RHRS (LPCI end Contoinment Spray)
and core sprav system, the discharge
pipine of these frstems shall be
vented from the Wgh point and water

flow determined. !

Following any period where the LPC]
or core Spray systems have not been
Tequired 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.

Whenever the HPCI or RCIC system is
lined up to take suction from the
condensate storage tank, the dis-
charze piping of the HPCI and RCIC
shall be vented from the high point
of the Bystem and water flow observed
on‘a monthly basis.

When the RHRS and the CSS are re-
quired to be operable, the pressure
ind{cators which monitor the dis~-
charge lines shall be monitored
daily and the presgure recorded.

Maximuam Average Planar Linear Heat
Generntion Rate (MAPLHGR)

The MAPLHGR for each type of fucl as a
function of average planar exposure
shall be determined daily during
reactor operation at225% rated
thermal power.

Linear Heat Generation Rate (LHGR)
The LHGR

, shall be checked daily during
Teactor fuel operation at 252 rated
thermal power.

159

Amendment Nos. 67,B%,125
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LI™ITING CONDITIONS FOR OPERATION SURVEILLAHCE.REQUIREHSHTS

3,5 CORE AND CONTAINMENT - . {4.5 CORE AND CONTAI:MENT
COOLING SYSTEMS -~} . COOLING SYSTENS
3.5.¥ Minimum Critical Power 4.5.K Minimum Critical Powei
“Ratic (MCPR) - .} .- Ratio (MCPR) _ k -

The n‘nxmum crztxcal power ratio-.-. :

NCPR shall be detﬂrm‘neﬁ daily

0 L:

(HCPR) ‘as a- function of scram - ;- ~- -~ " during neactor power operation -
time and core [low; shall be egqual T Tat 2 25% rated thermal power and
tn or greater than shown in ) " following any change in power
Figure 3.5.K-1 multiplied by the level or distribution that
K¢ shouq in Figure 3 5 2, where..r would cause oper~ation with a
T o 77 i} . -1imiting control rod pattern
=0 orz?vc -’ZB s whichever is : " as described in. the bases for
“A -7%3 g'eater Specification 2.3.
1:A=0.90 sec {Specification 3.3.C. 1 - -]2. The MCPR limit shall be deter-
scram time ‘limit to 20% .. - mined for each fuel type 8X8,
insertion from full withdrawn) ‘8X8R, PBXBR, fron Figure
T L ' 3.8,K-1 respectively using:
, T p:0.710+1.65 |l 2 (0.053) [res. 2]
n a. 7= 0.0 prior to initial
8 seram time measurements {or
‘Zave-= iy - , the cycle performed i
" accordance with

Specification 4.3.C.1.
n = number of surveillance rod tests

performed to date ‘in evele (in- b, 7 as defined in Specification
cludinz BOC test). 3.5.% following the
econclusion of each scram
‘zi = scram time to 20% -insertion from time surveillance test
fully withdrawn of the 1th pod required by Speciflcation

4,3.C.1 and 4.3.C.2.
N = total number of active rods

measured in Specification 4.3.C.1 The determination of the
at BOC . 1imit must be completed
: with 72 hours of each scranm
If at any time during steady state time surveillance requirecd
operztion it is determined by normal by Specification §.3.C.

surveillance that the limiting value
for MCPR is being exceeded, action
shall be initiated within 15 minutes
to restore operation to within the
prescribed limits. If the steady
atate MCPP is not returned to within
the prescribed limits within two (2)
hours, the reactor shall be hrought
to the Colnd Shutdown condition within
36 hours, su"ve‘llance and
corresponding action shall continue
until reactor operation is within the
prescribed limits.

160

Amendment Nos. 67,85 ,125
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The peak cladding temporature following a postulated Joss-of-
coolant accident is primarily a function of the averaje hest
goneration rate of all the rods of a fuel assembly atfany
axial location and is only dependernt secondarily on the rod
to rod power distribution within an essembly. Since expected
local variations in power distribution within a fuel assembly
sffect the calcunlated peak clad temperature by less than +
20°F relative to the peask temperature for a typioal fuel
design, the limit on the average linear heat generation rate
is sufficient to assure that calculated temperatures azre
within the 10 CFR 50 Appendix K limit. The limiting value
for MAPLHGR is shown in Tables 3.5.1-1, -2. The

sanalyses supporting these limiting values is presented in
Beference ] .

168a

Amendment No. #5 ,125



Amendment Nos. ﬁ53533579$591gﬁ p]25
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"Linear Yeat Ga-eratipn Rate (LEGR)

This specification assures that the linear hezt generation rate in any rod is
less than the cesizn linear heat generation if fuel peliet densificaticn is
postulated. . .

The LEGR

shall be checked daiiy during reactor cperation at > 257
pewer (0 dsterzire if fuel Surnup, or control rod movemen: has caused changes
in power d¢isiritution. For LHGR to be 2 .2imiting value beiow 25% rated
thermal power, tne R factor would have to be Less than 0.2U1 which is
preciuded by a ccasiderabie margin when employing any permissible esntrol rod
pattern.

Miniminmum Criticzi Powsr Ratio {MCPR) )

AL core therza. power levels less than or equal to 25%, the reactor will be
orerating at =inizum recirculation pump speed and the moderator void ccntant
will be very szatl. For all designated ccntrol rod patierns, which may be
enployed at this point, operating plant experience and therma: hydraulic
Aanalysis indiczted that the resuiting MPCR vaive is in excess of requirements
by a considerahie margin. With this low void content, any inadvertent cere
flow increzse wouid only place operation in 2 more conserative mode relative
to MCPR. The Zaily requirement for calculating MCPR above 2% rated therma:
pover {3 sufflcient since povwer distribution shifts are very siow when there
have not beer significant power or ccntrol rod changes. The reguirement for
caliculating MCFRE when a limiting control rod pattern is approached ensures
that MCPR wil: ke known fellowing a change in power or power shace .
(regardiess of zzgnitude) that ccuid place operation at 2 therzal limit.

APRM Setnoirss

Operation is constrained to a maxizum LHGR of

13,4 g4/8s, This 1limit s reached
when core zzxs-un fraction of liniting power density (CMFLPD) equals
1.0. For the =2se where CMFLPD exceeds the fraction of rated
thernal power, oreration is permisted only at less thzn 100-perzen:
rated power apn+d cnly with APRM scram setiings as required by
specificaticn 2.5.L.1. The scrad trip setting and rod bleck trip
setiing are 2djusted to ensure that no cezbination of CMFLED and T3P
@“ill inecrezs:s sae LEGR transisnt jeak deyond thas allowed by the
ITper:e:: Pizstic strain limit, 3 6-hour tize period to achieve
tols econdisizn s Justified since tha additional margin gained by
the setdown zziustzent is above and beycnd that easured Sy the
safety aralys:is.

16¢
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TADLE J.5.1-1
MATLICR VIRSUS AVERACE PLANAR EXT'OSURE

Fuel Tvoes: PBDRB284L, QUED+
and 8DRB284L

Averige Planar

Exposure MAPLHCR

{Mid/e) (kW/ft)
200 11.2
1,000 ) 1.
3,000 . 11.8
10,200 12.0
15,000 12.0
20,020 11.8
2%.C00 1.2
3o, %00 10.8
35,000 10.0
¢a,n0n 9.4

Tadle 3.5.1~ 2
MAPLUCR VERSUS AVERACE PLANAR EXPOSURE
Fuel Typesn: PBDRB2GSH

Average Plouar

Exposure MAPLHGCR

(Mwd/z) (kW/ft)
200 11.5
1,000 11.6
5,000 11.9
10,000 12,1
15,000 1201
20,000 12.0
25,000 11.6
30,000 11.2
35,000 ' 16.9
40,000 10.5
45,000 : 10.0
171
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J.b/4.6  AASES:

Experience in relief " valve operstion shows that s testing of
50 percent of the valves per year s adequate to detect failures or
detcriorations. The relief valves are benchtested every

sccond operating cycle to ensure that their set points are within the
* 1 percent tolerance., The relief valves are tested in place once per
operating cycle to establish that they will open and pass steam.

The requirements established above apply when the nuclear system can be
pressurized above ambient conditions. These requirements are spplicable
at nuclear system pressures below normal operating pressures because
sbnormal operational tranaients could possibly start at these conditions
guch that evenrual overpressure relief would be needed. However, these
transients are much less severe, in terms of pressure, than those sterting
at rtated cenditions. The valves need not be functional when the vessel
head {s remcved, since the nuclear system cannot be pressurized.

1. Nuclear System Pressure Relief System (BFNP FSAR Subsection L.4)
2. Anendment 22 in response to AEC Question 4,2 of December 6, 1971,

3, "Protection ARainst Overpressure"” (ASME Boiler and Pressure Vessel
Code, Sectien 1II, Article 9)

4. Browns Ferry Nuclecar Plant Design Deficiency Report--Target Rock
Safety-Relief Valves, transmitted by J. E. Gilleland to F. E. Krues{,
August 29, 1973,

5. Generic Reload Tuel Application, Licensing Topical
Report, NEDE-240U11-P-A, and Addenda.

J.6,E/S.C.E Jet Pumos

Faflure of a jet pump nozzle sssembly holddown nechanism, nozzle asserbly
and/or riser, would increcase the crossesectional flow area for blowcown
followving the destign basis double-ended line break. Also, failure of the
diiteser wauld elaminace the capability to reflnod the core to twosthirds
hetynie level following a recirculation line break. Thercfore, (£ a fa:lure
octurred, repairs must be made.

The detection technique is as follows., With the two recirculation pumps
balarcec in speed to within * 5 percent, the flow rates in both recircula-
tion loops will be verified by control room monitoring instruments. If the
tvo flow rate values do not differ by more than 10 percent, riser and nozzle
assemdly {ntegrity has been ver{fied. :

220
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GeL* 61 -ON usupuswy

0sT

Group

1%

PRIMARY CONTAIMMENT ISOLATION VALVES

Valve Identification

Main steamnline isolation valves
(FPcv-1-18, 26, 37, & 51;
1-15, 27, 38 & 52)

Main steamline drain isolation
valves (PCV-1-55 & 1-56)

Reactor Vater sapple line isola-
tion valves

RHRS shutdown cooling supply
isolation valves (FCV-73-A8 & 47)

RHRS -~ LPCI tO reactor
(FCU=-74-53 & 67)

RERS flush and drain vent to
suppression chaaber
(FCv-74-~102, 103, 319, & 120)

Suppression Chamber Drain
{PCY-75-57 & 58)

prywell equipment drain discharge
fsolation valves (PCV-77-15A & 15B)

Drywell floor drain discharge
isolation valves (FCV-77-2A & 2B)

**These valves are normally open when the pressure suppressjon head tank 1s aligned
to scrve the RIUR and CS discharge niping and clesed uhen the condensate head tank
is used to serve the RHR and CS discharge piping. (See specification 3.5.1)

TABLE J.7.A .

Number of Power
Operated Valves

Inboaxd

Outboard

Maximum
Operating Normal
Time (sec.) Position
ICTLS Q
15 o
s c
a0 [
30 “©
20 c
15 O*%
15 0
15 0

Action on
Initiating

Signal

GC

GC

sC

8C

GC

GC

' SRy

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

high radiation of Group 1 isolations.

*
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TABLE 3.7.B

TESTABLE PENETRATIONS WITH DOUBLE O-RING SEALS

- *  Penetration
b No.

X-1A

X-1B

X=4

X-6
: X-25
X-25
X=-25
X-25
X-26
X-26
X=-35A -
X-3538
X-35C
X-35D
X-35E
X-35F
X-35¢ -
X-47
X~2004
X-200B

-

- . L -

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

X-223
X-231
X-231

=256~

Amendment No. £8 ,125

- Flange

-TIP Drive

-. Shear

" Flange

Identification ! -

Equipment Hatch
Equipment Hatch

Head Access, Drywell
CRD Removal Hatch
"Flange on 64-18 T
on 64-19 O
on 84-84 ‘
on BL-8D
on 64-3%
on 64-34

(R ENTHTIN]
G 1 1

Flange
Flange
Flange
Flange

TIP Drive

TIP Drive

TIP Drive

TIP Drive

TIP Indexer Purse )

Spare - -

Power Operation Test - -

Suppression Chamber Access Hatch

Suppression Chamber Acce°s Hatch
Drywell Head ’ .
Shear Lug No.
Shear Lug No.
Shear Lug No.
Shear Lug No.

Shear Lug No.

Shear Lug No.

Lug No.

Lug No.
on 64-20
on 64-21
on 84-8B
on 84-8C
on 76-18
on 76-19

OOV £ N -
l

Shear
Flange

Flange
Flange
Flange
Flange

Suppression Chamber Access Hateh

»

. Flange on 6L-29

Flange on 64-32



X=7A
X-78
X-7C
X-7D
X-8

X-9A
X-98

X-10

‘Feedwater Line

TABLEZ 3.7.C

TZSTABLE PENEZTRATIONS WITH TESTABLE

Primary Steanline
Prirmary Stcamline
Primary Steanmline

Primary Steamline

_Primary Steamline Drain

Fecedwater Line

Gteamline to RCIC Turbinae

Amendment No. 125

Xx-11
X-12
X-13A

X-1338

257

BELLOWS

Steanline to HPCI Turbine
RKR Shutdown S¥pply Line
RHR Rezurn Lin i

RHR Return Line

Reactor Water Cleanup Line
Core Spray Line

Core Spray Line

Blank

r



TABLE 3.7.E

FRIVARY CONTALIZE!T ISOLATION VALVELS WHICH TERMINAT

Valve

i? 738
12-"Lk3
L3.27A
h3-2™
L3-29,
43-297

T1-1.
7o
T1-na2
73-23
73-24
73-603
73-609
7L.722
75-5%
75-58

Amendment No. £8,125

BSLY THE SUPPRESSION POOL VATER LEVEL

1

Veolve Identificotio:n

Auxiliary Boller teo PCIT
Auxiliery Boller to RCIC
RIR Suppression Cnsmdoer S:mole Lines
RIR Suppresaion Chexn:er Suwuple Lines
AR Suppression Chomber Semple Lines
RiR Suppression Chimber Semple Llnes

ACIC Turbine Exheust

RCIC Vocuum Pump TCischorge
RCIC Turbine Exhsust

RCIC Vscuum Pump Discharne
i{FCI Turvine Exheust

HYCI Turbine Exhiaust Drein
HFCI Turbine Exhisust

HRCI Exhsust Droin

RHR

Core Spray to Auxilisry Boiler
Core Spres to Auxiliery Boller
Core Sprey to Auxiliary Boiler

262



Vd

Valve

74-53
TL-54

Amendment No. 85,125

TADLE 3.°.F

TATIARY CONTATIMENT ISOLATION VALVES LOCATED T
WATER SEZALED SEISIIC CLASS 1 LIS

Velve Identifisstion

RIR LICI Discharge

R'[R

RHR Suppresazinn Chexber
RIR Suppression Chomber
RHR Drywell Spray

RHR Drywell Sprey

RIR LICI Discharge

RHR LICI Discherge

RHR Suppresaion Chomber
RHR Suppression Chember
RIR Drywell Spreay

RHR Drywell Spray

Core Sprav Dischorge
Core Spray Dischorge
Core Spraoy Discherge
Core Spray Dischorge

263
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5.0 MAIJOR DESION VEATURES

3.2

3.

3.4

5.5

Browvns Ferry unit 2 1s located at Browns Ferry Nuzlear Plant
site on property ouned by the United States and in custody ol
the TVA, The site shall conslst of approxtmatcely 840 acres
on the north shore of Whecler Lake at Tonnessee River “ile

294 In Limestone County, Alabama. The minlmum distance (rom
the outside of the secondary containment bullding to the
boundary of the exclusion ates as defined in 10 CFR 100.)
ohall be 4,000 feet.

REACTOR , :
A. The reactor core may contain 764 fuel asscmblics consisting
of 4 QUAD+ demonstration assemblies, Bx8 assemblies

having 63 fuel rods each, and 8x8R and P8x8R assemblies
having 62 fuel rods each.

B. The reactor core shall contain 185 cruciform~shaped control
rods. The control material ghall be boron carbide powder
(34C) compacted to approximately 70 percent of theoretical
density.

RLACTOR VFSSEL

The rlactor vessel shall be as described In Table &£.2-2 of the
FSAR. The applicadle design codes shall be as descrided In
Table &4.2-) of the FSAR.

CONTAINMENT
A. The principal design parameters for the primary centainment
shall bs as gilven (o Tadble $.2-1 of the FSAR. The applicable

design codes shall be a9 described in Section 5.2 of the FSAR.

3. The ;eeandaiy containment shall dbe am deicvibed In Section
5.) of cthe FSAR.

(. Penetrations to the primacy containment and pipine passing
through such penetrations shall be designed in sccordance
vith the standards set forth in Section 5.2.3.4 of the FSAR.

FUEL STORACE

A. The srrangement of fuel in the nev-fuel storage facility

ohall be such that & ree for dry conditions, is less than
0.90 and flooded 13 Jesn than 0.93 (Seczion 10.2 of FSAR).

330
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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 areas shall be '
submitted as noted: T

4. Secondary Containment 4.7.¢C Within 90
Leak Rate Testing(S) days of
completion
of each test.
b. Fatigue Usage . 6.6 Annual
Evaluation Operating
' Report
c. +Relief Valve Tailpipe 3.2.F Within 30 days
Instrumentation ‘ after inoperabilicy

. S ¢ of therrocoup.c and
acoustic monitor
on one valve.

4. Seismic Instrumentation - 3.2.0.3 Nithin 10 Jays
Inoperability after 30 days of
inoperability

e. Meteorological Monitoring 3.2.1.2 Within 10 days

Instrumentation after 7 days of
) Inoperability ) . inopetabi{ity
f. Primary Containment 4.7.A.2 Vithin 90 days -
Integrated Leak Rate of comnistion of
Testing each tesc.
High-Range Primary Containment 3.2.F Within 7 days
Radiation Monitors after 7 days of .
inoperability
High-Range Gaseous Effluent 3.2.F Within 7 days
Radiation Monitor after 7 days of
inoperability

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

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. :

356
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b 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

4

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 (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.

The areas involved in the amendment are as follows:
A. Core related changes

B. Changeé related to torus modifications

C. Miscellaneous plant modifications

Reactor protection system (RPS) modification
Scram discharge instrument volume

Analog trip system

Scram permission pressure switches

Drywell temperature and pressure

TMI Action plan items (NUREG-0737)

Testable penetrations

Redundant air supply to the drywell

. Demineralized water isolation valve

10. Residual heat removal (RHR) head spray

WOSNOYTD WN
. 1 d * . . - . .

D. Administrative changes

8608230257 seomrg
PDR  ADOCK 05836360
PDR



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 1ts 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 he leaded 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 exceeds the
Technical Specification requirement of 0.38 percent and 1s acceptable.

The standby Liquid Control System provides a shutdown margin of 1.8



percent reactivity change with a boron concentration of 600 ppm boron.

This is an acceptable value. Reactivity coefficients are not gysed in the
performance of transients by TVA. However, a void coefficientfis obtained
in the process of collapsing from 3-D to 1-D cross-sections. is 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 Timits 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 1imit 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 1imit 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 1imit value (1.07) to obtain the operating 1imit 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
;nto non-1imiting core locations and monitored to the same operating MCPR
imits.

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.



Core Thermal-Hydraulic Stability

TVA uses a computerized model for analysis of boiling water rfactor (BWR)
stability for Cycle 6 of Browns Ferry Unit 2. The analysis mgdel 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 §tability. The Westinghduse 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. ’



The staff reviewed the analysis performed by Westinghouse in Reference 2

and has found it to be a reasonable method for approximating the stability
margin for the QUAD + assembly. While the staff finds that sugh an approach
is acceptable for the 1imited number (4) of QUAD + assemblies Fin 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 efther steady state events or
very slow transients. The limiting pressurization transient is the Load
Rejection Without Bypass and the Timiting nonpressurization events are the
Loss of Feedwater heater and Mislocated Bundle Error. Since the replace-
ment 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 1imits for the P8DRB284L assemblies can be
conservatively applied to the QUAD + assemblies. The rod drop accident
analysis was performed with the methodology described in Reference 8. This
methodology was approved for use in the Cycle 6 reload analysis for Browns
Ferry Unit 3 and 1s 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.



MCPR-MAPLHGR Specifications

The operating 1imit MCPR as a function of average scram time, T f 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 Jjustified 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 Toaded 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 fs to revise the tables that 1ist 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.



We have reviewed this proposed change and find it consistent with NRC
guidance and it is, therefore, acceptable.

C. Miscellaneous plant modifications . l _

1. Reactor Protection System (RPS) Modificétions.

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 and modifications.

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 supplfes 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 befng revised similar to the model TS
provided to TVA to reflect the 1imiting 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
{nadequacies identified ?¥ the partial rod insertion eventon Browns Ferry
Unit No. 3 4n June 1980{T). The modifications of interest to this Safety
Evaluation involve replacing the scram discharge tank's float devices

{T) Briefly, an undetected accumulation of water in the SDV reduced the
available free volume for discharge of scram water which inhibited
insertion of the contrel 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.



with new electronic level instruments. These instruments will initiate a
scram on high level.
lqﬁ?red

Tables 4.1.A and 4.1.B were revised to reflect changes to the r
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 Réport, 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 (GE%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 1icensee 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:



Once every 7 days
Once every 3 months ’

BN —
—~—

Once every 6 months
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

%;me is dependent on the reload fuel design, which can vary between 12 and
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 Toop 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 of TMI Action
Plan Requirements," which included a1l 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 Specificatfons 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 Ticensees 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 1icensé 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.1.1)

The licensee has supplemented the existing normal range monitors to
provide noble gas monitoring in accordance with TMI Action Plan Item
II.F.1.1. 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.1.1 are acceptable.

Sampling and Analysis of Plant Effluents (II.F.1.2)

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 1odines 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.1.3)

The Ticensee has installed two drywell radiation monitors in Browns Ferry
Unit 2 that are consistent with the guidance of TMI Action Plan Item
I1I.F.1.3. Generic Letter 83-36 provided guidance for 1imiting conditions
for operation and surveillance requirements for these monftors. 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.1.3 are-acceptable.



-11-

Drywell Pressure Monitor (II.F.1.4)

Browns Ferry Unit 2 has been provided with two wide range chaiels for
monitoring drywell pressure following an accident. The licenske 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.1.5)

The suppression pool water level monitors at Browns Ferry Unit 2
provides the capability required by TMI Action Plan Item II.F.1.5. The
proposed TSs contain 1imiting 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
Ppenetrations 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 include 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 ts being added to this table. It was
inadvertently not 1isted, 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 1ine 1s no longer used, so the.valve will be
removed and the 1ine capped. No safety-related functions will be adversely
affected by disconnecting this 1ine. 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 1s acceptable. l

10. Residual Heat Removal (RHR) Head Spray

Two isolation valves on the residual heat removal head spray 1ine 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 wiil be
adversely affected by disconnecting this line.

We have réviewed 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
va}ves with unpiped discharge have been removed and replaced with relief

valves. :

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
offsite, 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.
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4.0 CONCLUSION

(1) there is reasonable assurance that the health and safety off the public
will not be endangered by operation in the proposed manner, and (2) such
activities will be conducted 1n 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.

We have concluded, based on the considerations discussed abovej'that:

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-10507, “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). A1l 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.
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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 tof .
control rods which are inserted in the power range of -
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
Timits, 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 1imits 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 P8x8R 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:
© assembly reactivity (K., vs exposure)

-2 -



local peaking factor

void coefficient

moderator temperature coefficient

Doppler coefficient

cold rodded and unrodded reactivity ;
rod worth as a function of void content -
delayed neutron fraction and prompt neutron lifetime.

0 00 0O0O0OO

These calculations demonstrated that the QUAD + assembly characteristies were
similar of those of the P8xBR 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 1imit 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 1imit 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 1imits 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



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 trapsients,
such as load rejection without bypass, result in larger MCPR changef for the
QUAD + fuel relative to the standard fuel. For a typical such trankient the
change in CPR of a QUAD + bundie could be as great as 8 percent larfer 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. 1In
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. 1In 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
jt has been designed to have essentially the same reactivity as the
corresponding P8x8R assembly the analysis for the latter assembly is
applicable. The flatter enrichment distribution factor of the QUAD + assembly
vesult 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 P8x8R
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
Jower. 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 1imits obtained for the equivalent
P8x8R assembly may be conservatively applied to the QUAD + assembly.

3.0 CONCLUSIONS

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.



