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MEMORANDUM FOR: Ashok C, Thadani, Assistant Director
for Systems
Division of Engineering and System Technology
0ffice of Nuclear Reactor Regulation

FROM: Steven D, Richardson, Director
TVA Projects Division
0ffice of Special Projects

SURJECT: REVIEW OF BROWNS FERRY NUCLEAR (BFN) PLANT, UNIT 2 « TVA
BFN TECMNICAL SPECIFICATION NO, 254 (TAC 00450)

The Office of Special Projects (0SP) is requesting NRR review of (Tennessee
Yalley Authority) BFN Technica! Specification (TS) No, 264 which updates the
BFN, Unit 2 TS to reflect the reactor core operating limits for the present
core configuration, The TVA submittal dated August 26, 1988, requestine
amendment to Operating License DPR-52 1s included as Enclosure 1. We have
also ircluded a work request «s Enclosure 2.,

Proposed TS changes for the initial Cycle € reloar were submitted to NRC by
TVA letter dated August 23, 1984 and were approve: b{ the staff Amendment
No. 125 by letter dated Auoust 19, 1986 (Enclosure 1),

MSimms
AMarinos
SRichardson

As you know, the Cycle 6 reload configuration originally approved by the staff

has Heen reconstituted as a result of TVA's inspection and reconstitution
prooram which was completed in July 19688, Because of this effort to improve
the quality of the core for Cycle 6, the resulting core configuration
cepresents a change from that approved on August 19, 1986, We, therefore,

request that you review the attached submittal and provide a safety evaluatior

by January 1989,

This review schedule is believed to be reasonable based on the enclosed
documentation received from TVA in support of the TS change for the reload,
53{ 1f you have any questions, please contact Dave Moran at 2-0766,

(;:“«’ .é\lk‘i"‘x~*\

= Steven D, Richardson, Director
TVA Projects Division
Dffice of Special Projects

22

a 1. Letter from M, Ray dated
‘09“‘! ?6. !’B’
?2, Work Reauest
3, Letter from M, Groterhyis

§§ Enclosures:

P

HA

\ mesmeen e 1 -y 3 S
(BDL o

.oa.v:-.-a..--oo.o:..' ....‘.o..:-.....&.'..-‘

DATE :09/2\/88  :09/ANES  :09/ /B8 :00/p,488  :092.7488

sslevenssnsvanlensssnannss

¥ -.-o..‘...-.:....O....--.:..-..-...-O:.-..'....O—

OFFICIAL RECORD COP



: Enclosure 1 PN Nl -

TENNESSEE VALLEY AUTHORITY LLLbiW = )]s #eitie

CHATTANOOGA TENNESSEE 37400 Claectiv T3 Nes
| SN 1578 Lookout Place o ok P v
- AUB 26 18 RS
10 CFR 50.90

TVA BFH-TS- 254

V.8, Wuclear Regulatory Commission s
ATTH: Document Control Desk
washington, D.C. 20555

Gont lemen:

In the Matter of ) L Docket Nos. 50.260
Tennessee Valley Authovity

BROWNS FERRY NUCLEAR PLANT (BFN) - TVA BFN TECHNLICAL SPECIFICATION NO. 254

1n aceordance with the provisions of 10 CFR 50.4 and 50.90, we are submitiing
a vequest (or an enendment Lo operating license DPR-52, to change the BFN
Technical Specifications fov unit 2 (enclosure 1).

These propesed changes (enclosute 1) will update unit 2 technical
specifications to veflect the Resctor Cove Operating Limits for cycle ¢

opeLations e S— e -
_——-—"“"“"‘-’

™e initial eyele & veload proposed technical specification changes were
subsitted to NRC by TVA letter dated August 23, 1984, 4! was approved by the
igsuance of BFN Technical Specification 199 dated Augu:t 19, 1986, Since our
initial submittal, the curvent cycle & fuel loading has -hanged as & vesult of
the fuel inspection and veconstitution progran which was completed in

July 1988,

T™he description, vesson for change, and justification are provided in
ene losuve A proposed determination of no significant hazavds consideration

ig provided in enclosure 3,

o



ll. S. Wuclear Regulatory Commission AUézs !988

. .
Enclosed is & check for the $150 amendment fee required by 10 CFR Part 170.12.

T e request that these specifications be made effective 90 days after issuance
necause of the number of procedure revisions required.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

/ ) /;
M. /:.7/:('\0“;
Site Licensing Staff

tary Publie
iy Commission tiyiru é72 7( 4&
Enc losures '

ee: See page 3
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U.S. Muclear Regulatory Commission
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n ce (Enclosures):
Ms. S. C. Black, Assistant Director
for Projects
TVA Projects Division
U.S. Muclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. F. R, MeCoy, Assistant Director
for Inspection Programs

TVA Projects Division

V.8, Buclear Regulatory Commission

Region 11

101 Marietta Street, Nw, Suite 2900

Atlanta, Georgia 30323

Browns Ferry Resident Inspector
Browns Ferry Muclear Plant
Route 12, Box €37

Athens, Alabama 35611

Mr. Charles BR. Christopher

Cairman, Limestone County Commission
P.0. Box 188

Athens, Aladama 35611

Dr. €. E. Pox

State Mealth Officer

State Department of Public Mealth
State Office Buillding

Hontgomery, Alabama 36104

Mr. J. E. Jones

Ceneral Electric Company

¥o. 1 Union Square

808 Krystal Building
Chattancoga, Tennessee 37402
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ENCLOSURE 1

PROPOSED
TECHNICAL SPECIFICATION CHANCES

BROWNS FERRY UNIT 2, CYCLE ¢

BASED OW
BROWNS FERRY NUCLEAR PLANT RELOAD LICENSING REPORT
UNIT 2, CYCLE ¢
TVA-RLE-002 REVISION 2

)




. LIMITING CONDITIONS FOR OPERATION

3.5

1 Averase Planar Linear Heat

Generatd.n Rate

During steady-state pover operation,
the Maximum Average Planar Linear
Heat Generation Rate (MAPLHGR) for
each type of fuel as & function of
average planar exposure shall net
exceed the limiting value shown in
!“30' ,',U:.IQ :' ’. m .. !' at
any time during operation it is
detormined by noermal surveillance
that the limiting value for APLHGR
is being exceeded, action shall be
initiated vithin 1% minutes to
restore coperatien te vithin the
prescribed limits., If the AFLHGE i
not returned te wvithin the
prescribed limits within tve (2)
hours, the reactor shall be brought
to the Cold Shutdown condition
wvithin 36 Lours. Surveillanc: and
corresponding action shall .ontinue
until reactor operaticn is within
the prescribed limits,

J. Lineaz Naat Generatisn Rage (LRGR)

During stesdy-state pover operatienm,
the linear heat generation rate (LEGR)
of any rod in any fuel assemsbly at any
axial lecatien shall mot exceed 1).4
KW/ fr, If at any time during
operation it is detersined by norsal
surveillance that the limiting value
for LHGR {s bdeing exceeded, action
shall be initiated vithin 1% sinutes
t0 restore cperation to withinm the
prescribed limits, If the LHGR i»s
BOt returned to within the prescrided
lisits withia twe (2) hours, the

TN
Unit

Cold Shutdown comdit.on withinm 3¢
Lours. Surveillan:e and
corresponding action shall continue
WBtil reactor speration is vithin
the prescridved limits.

SURVEILLANCE ISQVIII;E;?S

Maxioum Averase Planar
Linear Meat Generation
Bate (MAPLHGR)

The MAPLHGR for each type of

fuel a8 a function of average -~ - -
planar exposure shall be

deterained daily during reactor
operation at ) 25% rated

thersal powver,

4.85.1

J. Linear Hea: Generation Rate
LLHER)

The LHGR shall de checked
daily during reactor fuel
operation at ; 25% rated
therzal pover.
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Tadble 3.5.1-1

MAPLHGE VERSUS AVERAGE PLANAR EXPOSVRE
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Table 3.5.1-2
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Fuel Type: TIDRBZ.COH

Avarage Planar HAPLHGR

Exposure Owd/T) (xw/f8)
200 13.5
§ 1,000 1%.6
$,000 1.9
10,000 12.3
15,000 12.1
20,000 13.9
25,000 13.3
30,000 10.7
e 35,000 10.2
L - b - g 40,000 9.6
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:ng.g:! (Mwe/T) (xw/es )

Table 2.5.1-2

MAPLHCR VERSUS AVERACE PLANAR EXPOSURE -
Fuel Type: PEDRB284Z

Average Planar " MAPLMGR

200 1.2
1,000 il.2
$,000 ad?

0,000 2.9
15,000 2.0
20,000 il.8
25,000 PP
20,000 10.4
25,000 5.8
40,000 §.1
43,000 8.5
Table 3.85.7-4
MAPLHSR VIRSUS AVEBAGCE PLANAR CXPOSURS
Fuel Type' BDRE2B4L
Average Planar MAPLNCR
EXDORyTe (Mud/T) [kw/f)

200 ae.l
<000 ad.3
<.000 ss.b

0,000 2.0
5,000 2.0
20,000 as.t
25,000 ad.2
30,000 ac.t
35,000 i0.2
40,000 §.5
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Tadle 3.5.1-1

MAPLHGCR VERSUS AVERAGE PLANAR EXPCSURE
# Fuel Type: PSDRB2B&4L/QUADs

Average Planar MAPLHGR
Exporure (MWd/T) Oewrfs)
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Table 3.5.1-2

MAPLHCR VERSUS AVERAGE PLANAR EXP”QSURE
Fuel Type: PBDRB2ESH

Average Planar MAPLHGR
Expogure (MWd/T) xW/£%)
200 1.5 i
1.060 P |
§,000 3.9 "
10.00¢0 8.1 =,
18,000 2.1 }
20,000 359 !
24,000 1343 '
30,000 16.7 ‘
35,00¢ 10.2
40,000 §
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ENCLOSURE 2 a
DESCRIPTION, REASON AND JUSTIFICATION FOR CHANGE
PROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 2

Description Of Change -

The BFN Unit 2 Technical Specifications are being updated to reflect the
limits for cycle 6 operations. The cycle 6 core loading has been changed
Lecause of the results of inspection and reconstitution of the fuel completed

in July 1988.

The actual changes are & slight adjustment in the Minimum Critical Power Ratio
(MCPR) and the addition of two Tables of Maximum Average Planar Linear Heat
Generation Rate (MAPLHGR) versus average planar exposure.

Reason For nge

The Minimum Critical Power Ratio as a function of scram time (figure 3.5.K-1)
has changed because of the reanalysis performed to include BFN Unit 1 fuel in

the Unit 2 reload.

The MAPLHGR for each type of fuel as & function of average planar exposure is
presented in tables 3.5.1-1, 2, 3, and 4. These tables have changed because
of the inclusion of a different fuel type from BFN Unit 1, and the pressurized
and unpressurized MAPLHGR have been separated into two tables. Technical
specification 3.5.1 and the bases are changed to reflect the addition of the
two MAPLHG. Tables (Table 3.5.1-3 and &),

Justification .or Change

The initial cycle 6 reload was submitted to WRC by letter dated August 23,
1984, and was approved by the issurance of BFN Technical Specification 196
dated August 19, 1986. The cycle € core loading has changed as a result of
the fuel inspection and reconstitution program completed in July 1988. The
Justification and safety analysis results for the changes are presented in
TVA-RLE-002 Revision 2, July 1988, "Reload Licensing Report for Browns Ferry
Unit 2 Cycle 6. A summacy is presented below.

Figure 3.5.K-1 MCPR vs TAU is changed because of the reanalysie. The
reanalysis indicated the bounding accidents are rod withdrawal error and
generator load reject without bypass., All of the accidents and the bounding
envelope are shown in figure 14 of the Reload Licensing Report.

Four MAPLHGR figures are required to define the limits for all fuel to be

TOATET 1IN cycle 6. THe current technical specification Yave two of thesc

figures. Table 3.5.1-3 is specific to fuel type PEDRB284Z. This fuel type was
not in the initial cycle 6 fuel load but was added as a result of the fuel
inspection and reconstitution program. Table 3.5.1-24 was added t geparate
the prescurized (PSDRB2B4L/QUAD + shown in Table 3.5.1-1) and the
non-pressurized fuel (BDRB2RLL). The pressurized fuel allows higher exposures.

The changes to specification 3.5.1 and the 3Jases are adminigtrative in nature
to reference the additional MAPLHGR talles




Description of Proposed Amendment’

ENCLOSURE 3 8

DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION
BROWNS FERRY NUCLEAR PLANT (BFN)
UNIT 2

The BFN Unit.2 Technical Specifications are being updated to reflect the
limits for cycle 6 operations. The changes consist of a slight revision to
the Minimum Critical Power Ratio (MCPR) and the addition of two Maximum
Average Planar Linecr Heat Generation Rate (MAPLMGR) versus average planar
exposure tables.

Basis ror Proposed

NRC has provided standavds for determining whether a significant hazards
consideration exist* as stated in 10 CFR 50.92 (¢). A proposed amendment to
an operating license involves no significant hazards considerations if
opevation of the facility in accordance with the proposed amendment would not
(1) involve a significant increase in the probability or consequences of an
accident previously evaluated, or (2) create the possibility of a new or
different kind of accident from an accident previoucly evaluated, or (3)
involve a significant reduction in a margin of safety.

1.

The proposed ameundment does not involve a significant increase in the
probability »~r consequences of an accident previously evaluated.
Opevational transients analyzed in the Final Safety Analysis Report have
been reevaluated in detail. The Relcad Licensing Report for Browns Ferry
Unit 2, Cycle 6, Revision 2, provides a summary of the limiting operating
transient, stability, and selected accident anaiyses for the proposed core
arvangement. The 8x8 fuel assemblies to be installed in the core are not
significantly diff.cent from the 8x8 fuel asserblies they are replacing.
The NRC ctaff has previously approved the design pf the GE PSxSBR
assemblies as descridbed in the GESTAR document (NEDO-24011-P-A-8). The
WRC staff has previously evaluated and approved the use of four
westinghouse designed QUAD + demonstration assemblies in the low power
region of the co~e. The NRC staff has also spproved the analysis methods
used by TVA.

The proposed amendment does not create the possibility of a new or
different accident. This reload changes the initial conditions and/or
final condition used in the existing analyses and does not create any new
accident mode.

Based on the above reasoning, TVA has determined

AL g sloh i il ialoh ook S (ol A oD A WM A 8418 o Bk ol Ferefhn 8o o - g

margin of safety because the plant will be cperated under the same safety
limits with MCPR and MAPLHGR operating limits comparable to those
curvently establiched. The Reload Licensing Report provides a sumary of
the limiting operating trancient, stability, and selected asccident
analyses for the proposed cove arrangement. The MCPR and MAPLMGR limits
llave been revised to assute Lhie sarpgin of safety is maintained as
demonstrated in the Reload Licensing Repert for Browns Ferry Unit 2,
Cycle €, Ravigsion 2

that Lthe proposed amendment

does not involve 8 gignificant hazards consideration

. ————— ————— S——————— ——
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Revision 2
July 1988
TENNESSEE VALLEY AUTHORITY
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UNIT 2, CYCLE ¢
RELOAD LICENSING REPORT
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Introduction

This rcload'licen:ing report presents the results of the core redesign
and safety analyses performed for Browns Ferry Nuclear Plant (BFN)

unit 2, cycle 6 operation. The current licensed design is documented in

references 1 and 2. The methodology and technical bases employed in the
performance of these analyses are discussed in references 3-8.

Items specifically addressed here include the nuclear fuel assemblies
and core loading to be used in cycle 6, the reload core nuclear design
characteristics, the transient and accident safety analysic results, and
the proposed operating therma) limits.

The cycle 6 reload core will include four westinghouse QUAD+
demonstration assemblies located in nonlimiting core peripheccal
locations. A complete description of the demonstration assemblies is
contained in Westinghouse Report WCAP-10507 (reference 9).

The cycle 6 core loading has been changed based on results of inspection
and reconstitution of the fuel available for use in cycle 6. The unit 1
once-burned fuel will replace the unit 2 once-burned for u.it 2,

cycle 6. Also, 212 twice- and thrice-burned bundles to be loaded were
inspected and reconstituted as needed.

Reload Cycle Information

A. Design Basis Exposures

1. Actual cycle 5 core average exposure at end of cycle:

20.8 GWd/3T

Minimum cycle S5 core average exposure at end of cycle from cold
chutdown considerations: 20.8 Gwd/ST

Assumed cy.le & core average exposure at depletion of reactivity
(DOR)*: 17.9 Gwd/ST

Reload Fuel Assemblies

Fuel Type Cycle Loaded

Irradiated

SURBZRAL  U2ZR2 " P2CE Y~ et
PBDRB284L ,U2R3 U2CY4
PBDRB265KH,ULRS vicYe

PSDRB2B4L ,ULRS Ui1CYé
PBORB2B4Z,ULRS uicYe

Now

PBDRB2BAL ,U2RS

QUAD+ lemo
-
{OTAL

TOOR"Efd of full power
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Descriptions of the nuclear and mechanical design of the General
Electric irradiated and new fuel assemblies to be loaded in cycle 6
are contained in reference 10. The nuclear, mechanical, and

o thermal hydraulic design descriptions for the wWestinghouse
demonstration assemblies are contained in reference 9.

C. Reference Core Loading Pattern

The reference loading pattern is the basis for all reload licensing
and operational planning and is comprised of the fuel assemblies

designated in item II.B of this report. It is based on the core
condition at the end of the previous cycle, the number and type of
fuel assemblies suitable for use, and on the desired core energy
capability for the reload cycle. The reference loading pattern is
designed with the intent that it will represent, as closely as
possible, the actual core loading pattern. Figure 1 shows the
reference core loading pattern for cycle 6.

The reference loading pattern includes four Westinghouse QUAD+
demonstration assemblies loaded in peripheral locations. These
locations satisfy the criteria specified in references 2 and 9.
Evaluations performed by westinghouse (reference 9) show that the
results of licensing analyses for the lead P8x8R fuel 's embly bound
those for the QUAD+ demonstration assemblies. Cycle specific
analyses performed by TVA confirm this conclusion.

A total of 212 twice- and thrice-burned assemblies were inspected
and reconstituted for use in cycle 6. Prior to the reconstitution
project . guidelines were implemented to ensure that performance of
the reconstituted assemblies would not differ significantly from the
original assemblies. Consequently, the safety analysis results
reported in this document were generated with the reconstituted
assemblies modeled as original assemblies. Following completion of
the reconstitution work, this modeling assumption was verified by
individually analyzing each reconstituted assembly and by performing
core-wide analyses to specifically address the effects of
reconstitution. These analyses confirmed that all design criteria

are satisfied and that operating limits reported in this document
remain valid.

D. Special Conditions

T uUs e Ut inc Ped O XOTE Flow TICFY 15 planned for cycle 6
nroeration. Safety analyses were perfotrmed for both 100 percent and
L0S percent of rated core flow with the most conservative results
used for drtermining the operating limits. The conclusions
regavrding LOCA analysis, reactor internals pressure drop, and
flow-induced vibration as discussed in reference 11 are applicable
to cycle 6. The flow-biased instrumentation for the rod block
monitor will be signal clipped for a setpoint of 106 percent gsince
flow rates higher than rated would othetwise result in a ACPR
higher than reported for the rod withdrawal error.

55038
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A. Shutdown Margin

The reference core is analyzed in detail to ensure that adequate
shutdown margin exists. This section discusses the results of core
calculations for shutdown margin (including the standby liquid
control system).

l.

“taleulate thE coré multiplication at selecfed exposure points

Core Effective Multiplication and Control Rod worth

Core effective multiplication and control rod worths were
calculated using the TVA BWR simulator code (references 4 and 6)
in conjunction with the TVA lattice physics data generation code
(references 5 and 6) to determine the core reactivity with all
rods withdrawn and with all rods inserted. A tabulation of the
results is provided in table 1. Thise three eigenvalues
(effective multiplication of the core: wuncontrolled, fully
controlled, and with the strongest rod out) were calculated at
the beginning-of-cycle 6 core average exposure corresponding to
the actual end-of-previous-cycle core average exposure. The
core.was assumed to be in a xenon-free condition.

Cold keff was calculated with the strongest control rod out at
various exposures through the cycle. The value R is the
difference between the strongest rod out keff at BOC and the
maximum calculated strongest rod out keff at any exposute
point. The maximum strongest rod out keff at any exposure
point is equal to or lessg than:

SRO SRQO
Maximum keff = keff (BOC) + R

Reactor Shutdown Margin

Technical Specifications require that the refueled core must be
capable of being made subcritical with 0.38-percent Ak margin
in the most reactive condition throughout Lhe subsequent
operating cycle with the most reactive control rod in its full
out position and all other rods fully inserted. The shutdown
margin is determined by using the BWR simulator code to

with the strongest rod fully withdrawn. The shutdown margin for
SRO

the relocaded core is obtained by subtracting the maximum keff

from the critical keff of 1.0. resulting in a calculated

minimum cold shutdown margin of 1.0«percent Ak fotr BFN unit 2.

cycle 6

55018
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Table 1

CALCULATED CORE EFFECTIVE MULTIPLICATION - NO VOIDS, NO XENON, 20°C

UNC
Uncontrolled, Kg¢g (BOC) 1.120

CON
Fully Controlled, Kegg (BOC) 0.956

SRO
Strongest Control Rod Out, Kegg (BOC) 0.985

R, Maximum Increase in Cold Core Reactivity 0.005
With Exposure Into Cyecle, Ak

Standby Liquid Control System

The standby liquid control system (SLCS) is designed to provide
the capability of bringing the reactor, at any time in a cycle,
from full power and a minimum control rod inventory (which is
defined to be at the peak of the xenon transient) to a
subcritical condition with the reactor in the most reactive
xenon-free state.

The SLCS shutdown margin is determined by using the BWR
sinulator code to calculate the core multiplication for the
cold, xenon-free, all-rods-out condition at the exposure point
of maximum cold reactivity with the soluble boron concentration
given in the Technical Specifications. The resulting
k-effective is subtracted from the critical k-effective of 1.0
to obtain the SLCS shutdown margin. The results of the SLCS
evaluation are given in table 2.

Table 2
STANDBY LIQUID CONTROL SYSTEl CAPABILITY

Shutdown Margin (Ak)

) ~£20°C, Xenon Free)

660 0.029

Reactivity Coefficients

- ——

The reactivity coefficients associated with the nuclear design of
BFN unit 2, cycle 6 are implicit in the 1-D cross sections used for
the safety analyses. As such, reactivity coefficients are not
separately calculated for irput to the transient analyses. However,
@ void coefficient is generated in the 3-D to 1-D eross section
collapsing process and is used as a verification check. For BFN
unit 2, cycle 6 the following results were obtained:

100% core flow, DOR -0.,0734 %Ak /%void
105% core flow, EDORS «0.074% 2k /%void

——— . tp— .

\ EDOR - extended depletion of reactivity resulting {rom increased core {S%EJQ
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C. Fuel Performance

The BFN unit 2, cycle 6 fuel performance is predicted by projecting
3 the fuel burnup to the end of cycle with the 3-D simulator code.
The calculated peak pellet exposures for the various fuel types are
less than the limits specified in references 9 and 10. Furthermore,
peak linear heat rates satisfy the assumptions made in the fuel
vendors' thermal-mechanical integrity analyses (references § and
10). All fuel types loaded in cycle ¢ are predicted to operate
within these bounding assumptions. Additionally, the QUAD+
demonstration assemblies are predicted to have substantial margin to
the lead P8x8R assembly in steady-state hundle power and thermal
limits throughout cycle € (figures 20-22). The minimum margin for
bundle power is 27 percent which satisfies the requirement for at
least a 20-percent margin specified by NRC (reference 2). For MCPR
the minimum margin is 43 percent and for LMGR it is 32 percent,

4 t An
A. Pressurization Events

The RETRAN computer code (reference 12) is used to analyze both the
reactor system and hot channel responses during core wide
pressurization transients. The analytic models used in these
analyses are described in reference 7. A description of the CPR
correlation and its application to Browns Ferry is contained in
reference 13. Analyses are performed for the potentially limiting
events at the most adverse initial conditions expected during the
cycle. Reload unique initial conditions and transient analyses
results are surmarized in the following tables.

NSSS Initial Conditions

Steam Flow Core Flow Gap Conductance
Exposure (% Rated) (% Rated) (BTU/ft3-hr-*F)
EDCR 108 105 674
Hot Chan niti onditio miting Even
Fuel Bundle Bundle Gap Conductance
Type ICPR Power (MW) Flow (K1b/hr) R-Factor (BTU/ft2-hr-*F)
PBXBR 1.295 6.416 123.7 1.051 1287
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Pressurization Event Analysis Results
Peak Power Peak Heat _ Peak Vessel ACPR} System
Iransient (% Rated) ~ Flux (% Rated) Press. (psia) E8xBR  Response
Load 403 .4 121.6 1235.3 0.225 Figures
Kejection 2-5
w/0 Bypass
Feedwater 234.8 115.5 1215.1 0.149 Figures
Controller 6-9
Failure

B. Nonpressurization Events

The nonpressutrization events analyzed for reload licensing are either
steady-state events or relatively slow transients that can be analyzed
in a quasi-static manner using a 3-D BWR simulator (reference 4). The
methods used to analyze these events are described in reference 3.
Results are summarized below.

ACPR* k LHGR(kWw/ 4
Event PExBR/BxBR/QUAD+ P8Xx8R/8x8R/QUAD~
Loss of 0.18 17.5
Feedwater Heating (100°F)
Rod Wit drawal Error 0.207? 20.8
Rotated Bundle Error 0.19? 15.3
Mislocated Bundle Error 0.13 14 .4

! Results presented were calculated for PBxBR fuel and will be
conservatively applied to Sx8R.

—— o ——— e e N —

? For increased core flow based on a signal clipped rod block setpoint
of 106 percet.

¥ Includes 0.07 penalty required when using the variable water gap
method (refrcence 10),

‘ Results presented were calculated for the PBxEBR fuel type and
conservatively bound the results caleculated for the Bx8R fuel type The
results are also bounding for the QUAD+ demonstration assemblies which
will be loaded into nonlimiting, peripheral core locations.
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C. Overpressure Protection

The main steamline isolation valve closure with failure of direct
srram is analyzed tu demonstrate sufficient overpressure protection
(peak vessel pressure must be less than 110 percent of design
pressure - 1390 psia). The event is analyzed using the models and
methods described in reference 7. Results are summarized below.

MSIV Closure (Flux Scram) Results

Peak Vessel Peak Steamline System
Pressure (psia) Pressure (psia) Response
1281.0 1242.5 Figures 10-13

V.  MCPR Operating Limit Summary

The methods used to determine the required OLMCPR values for each event
analyzed are described in references 1 and 7. The application of Options A
and B limits in determining the cycle OLMCPR is described in the unit
Technical Specifications. Results are summarized below and in figure 14,

- OLMCFR for Pressurization Events (BOC6-EOC6)
-, 151 L — ., 151 L
PExBR/BxBR/QUAD+ PEx8R/8x8R/QUAD+
Load Rejection Without Bypass 1.35 1.26
(GLRWOB)
Feedwater Controller Failure (FWCF) 1.27 1.23
OLMCPE for Nonpressurization Events (BOC6-EQCE)
PEX8R/8xBR/QUAD+:
Loss of Feedwater Heaters (LFWH) 1.28
Rod Withdrawal Error (RWE) .27
Rotated Bundle Error (RBE) ‘ lf{i_ LI P
T -.h—’”;;:{;:;ted é:;dlc é;gz; (MBE) 1.20

i Results presented were calculated for the PExER fuel type and
consetvatively bound the results calculated for the Sx8R fuel type
QUAD+ demonstration assemblies will be locaded inte nonlimiting core
locations and monitored to the same OLMCFPR

»
gl
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VI.  Accident Analgses

A. Loss of Coolant Accident (LOCA) .
MAPLHGR limits for the unit 1 PSDRB2842Z fuel type (from

reference 14) still apply for fuel being transferred to unit 2 since
the LOCA responses for the two units are identical (reference 15).
The limits for remaining fuel tipcs are taken from reference 16.
Keference 9 indicates that the MAPLMGR limits for fuel type
PBDRB2B4AL can be conservatively anplied to QUAD+ demonstration
assemblies. Tables of MAPLHGR lirits for all fuel types in unit 2,
cycle & are presented below.

A Lim { +
Average Planar MAPLHGR
Exposure (Mwd/t) (kiW/ft)
200 ih e
1,000 1.3
5,000 11.8
10,000 12.0
15,000 12.0
20,000 11.8
25,000 11.2
30,000 10.8
35,000 10.2
40,000 9.3
45,000 8.8

LOCA Limits for GE Fuel Type P8DRB284Z

Average Planar MAPLHGR
Exposure (Mwd/t) (¥a/7ft)
200 1.2
1,000 11.2
5,000 237
10,000 12.0
15,000 12.0
20,000 il1.8
25,000 8 |

——— e & - - = e <SG TPPQ e S -1t T o -

35,000 5.8
40,000 §.1
45,000 8.5
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LOCA Linmits for GE Fuel Type PBDRB26SH

Average Planar o MAPLHGR
P i, ; / . i/ €
200 11.5
1,000 11.6
5,000 11.9
10,000 12.1
15,000 12.1
20,000 11.9
25,000, 11.3
30,000 10.7
35,000 10.2
40,000 9.6
LOCA Limits for GE Fuel Type S8DRB284L
Average Planar MAPLHGR
Exposure (Mwd/t) (kw/ft)
200 1.2
1,000 11.3
5,000 11.8
10,000 12.0
15,000 12.0
20,000 11.8
25,000 11.2
30,000 10.8
35,000 10.2
40,000 9.5
LOCA Limits for GE Fuel Iype PBDRB284L
Average Planar MAPLHGR
Exposure (Mwd/t) L T549]
200 11.2
1,000 11.3
5,000 11.8
10,000 12.0
15,000 12.0
D e —— T T — Mo B0 - - -1y e i e e i e
25,000 311.3
30,000 10.8
35,000 10.2
40,000 9.5
45,000 8.8

S50k
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B. Rod Drop Accident (RDA)

The notﬁodolo;y used to analyze the rod drop accident is described
in appendix A of reference 8. Results for unit 2, cycle 6 are
summarized below.

Results for the Limiting RDA

Condition: 375°F, MOC Exposure
Rod Worth: 1.05 percent Ak

Rod Position: 3815

Peak Fuel Enthalpy: 194.5 cal/gm
Core Response: Figures 15-18

VII. Stability Analyses

The methodology used to analyze core and channel stability is described
in appendix B of reference §. The minimum stability margin occurs at
the intersection of the natural circulation line and the 105-percent rod
line (the flow biased scram line also passes through this point).
Results for BFN unit 2, cycle 6 are summarized below and in figure 19.

Stability Analysis Results at Limiting Initial Conditions

Maximum
Analysis Decay Ratio
Core Stability 0.84%
Channel Stability 0.592

PExBR/8xBR/QUAD+

e e e e S — s e ———

PR —— PR— — it - - e

i Includes 0.14 uncertainty adder as descrided in appendix B of
reference 8,

? Results presented are for the POxBR fuel type and congservatively bound
the ExBK fuel type and the QUAD+ demonstration assenblies
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FIGURE 1
REFERENCE LOACING PATTERN

BEROWNS FERRY UNIT 2 - CYCLE 6
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B= PBORB284L,U2R3
D= PRDRB284L,UIRE
F= PEDRB284L,U2RS

A= BDRB284L,U2R2
C= PBDRB2E5H,UIRG
E= PEDRB2B4Z,UIRE

Q= QUAD+DEMQ,U2RS
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FIGURE 4 BF2CY6, GLRWOB - ICF
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FIGLRE 6 BF2CYB, FWCF — ICF
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FIGURE 8 BF2CYB, FWCF — ICF
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FIGURE 10 BF2CYB, MSIVC - ICF
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FIGURE 12 BF2CYB, MSIVC — ICF
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| Figure 15
BF2CY6 Rod Drop Accident
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| Figure .17
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| Figure 19
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Bundle Power Comparison: QUAD+ vs Lead Bundle
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M¢PR Comparison: QUAD+ vs Lead Bundle
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August 19, 1986 - A

Docket No.: 50-260

Mr. S. A, White

Manager of Nuclear Power
Tennessee v.1lo‘ 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 T5-199), as supplemented September 4 and November 13, 1984, April 2, May B,
June 27, November 20 and December 30, 198% and April 29, 1986,

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

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

Sincerely,

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

Enclosures:

1. Amendment No. 125 to
License No, DPR-52

2. Safety Evaluation

FCantrel) ,RI] RWessman OMuller
cc w/enclosures: CStanle Tkenyon Wiong TAlexion
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Mr, S, A, White
Ternessee Valley Authority

¢e:

M, S. Sancer, Jr., Escuire

General Counse)

Tennessee Valley Authority

400 Comrerce Avenue

£ V18 330

Knoxville, Tennessee 37302

Mr. Ron Roocers

Tennessee valley Authority

SN 1308 Lookout Place
Chattanoosa, Tennessee 37402.2801

Chairman, Limestone County Cormission
Post Office Box 188
Athers, Alabama 3561

Ira L. Meyers, M.D.

State Mealth N¥ficer

State Denvartment of Public Health
State Office Builcing

Monteomery, Aladama 36130

Me, K, ', Whitt

E3AE

400 West Summit Hill Drive

Tennessee Valley Authority

Kknoxville, Tennessee 37902

Peaioral Adninistrator, Region 11
U. S. Nuclear Regulatory Comission
101 Marietta Street, Suite 3100
Atlanta, Georoia 30303

Mr. Steven Roessler

U. S. huclear Reaulatory Commission
Reactor Training Center

Osborne Office Center, Suite 200
Chattanoona, Tennessee 7éan

Browns Ferry Nuclear Plant
Unfts 1, 2, and 3

¥, C. Bind
Site Director, BFNP
Tennessee valley AuthBrity
Post Office Box 2000
Decatur, Alabama 38602

Resident Insnector

U. §. Nuclear Reoulatery Cormission
Route 2, Box 311

Athens, Alabarma 35611

Me. Domald L. Villiams, Jr.
Tennessee valley Authority

400 vest Surmit i1l Drive, \1nERe
Knoxville, Tennessee 37872

Pobert L. Lewis, Manacer, RFNP
Tennessee Valley Authority
Post Office Box 2000

Decatur, Alabama 35602



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20888

TENNESSEE VALLEY AUTHORITY
DOCKET NC. 50-260 '
BROWNS FERRY NUCLEAR PLANT, UNIT 2
AMENOMENT TO FACILITY OPERATING LICENSE

Amendment No, 125
License No., DPR.E52

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

A, The application for amerdment by Tennessee Valley Authority (the
licensee) dated August 23, 1984 (TVA BFNP TS-199), as supplemented
September 4 and November 13, 1884, April 3, May 8, June 27,
November 20 and December 30, 1985 and Apri) 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 !;

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

C. There is reasonable assurance (1) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (11) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment wi'l not be inimical to the common
defense and security or to the ¢ 'th and safety of the publici and

E. The issuance of this amendment is in accordance with 10 CFR Part &l
of the Commission's regulations and al) applicadle requirements have
been satisfied.

2, Accordingly, the license is amended by changes to the Technica)
Specifications as indicated in the attachment to this license amendment
and paragraph 2.C(2) of Facility Operating License No. DPR-52 15 heredy
amended to read .5 follows:

Beo@aBO2E2 SHpp.




(2) Technical Specification

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

The Technical Specifications contained in Appendices A aal B, as

This license amendment 15 effective as the date of its issuance and is
to be implemented within 90 days,

OR THE NUCLEAR REGULATORY COMMISSION

& /jjs—-~v7/"ﬂ61 ;>1’7a’?1 4(;2:"

Canie) R, Myller, Director
BWR Project Directorate o2
Division of BWR Licensing

Attachment:
Changes to the Technical
Specifications

Date of lssuance: Auoust ':
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1.9 SRPINITIONS (semg’,)

L. o 18 ¢« Cee? 4= A Systen, s devates, STaMN, ¢ enent .
OF QEVAtE $Mi.. De UPETABIE OF Pave oPerability when 1
capadlie of parforsing 1te specificd fumctionis). 1Imm¥icit in
this detialition ohall be the assumption tRrat ail ncceseary
Attendant Ansirumentation, controls, normal and emergency
slectrical pover sourceas, cooling or seal vater, ludricetion ot
Other Juniliary equipment that are required for the svster,
Subevaten, Lrain, comsonent or device to perfore fts fusetl ;
Are 4.8 cavadie of petforaing their related suppert fusetics o).

= CPOrating means that o eystes or cowpenent is performing
1te incensed funitions 18 1ts Tequired sanner,

G, Ampeciate - 1mmeciate seans that the required action will be
AALLLIATES a8 s0Cn 48 Fracticable considering the safe eperaiien of
the wBit ané the Leportamce of the required actisn,

L ¢ i = Reactor power operatisn i3 any eperatien
VALA the Boce swALIR LR the “Startup” ov “Rum' position with the
TRACTOT Critical 380 abeve 1S rated pever.

tanéty Sardition « MOt SLa0dYyY cOndition BeAns operTaticn with
CO0.aNL temperature groater than 212°F, systes rressure less than
L0855 pasg, the saln  stesan iscletice valves closed end the soce
sviteh 48 the Startup/%et Standdy pestitice.

Je Ce corditize = Ryactor coulant tesserature equal te of lees thran
~ “an .
(. N »

W o+ THhEe Teadter ls i3 the shutdevn wede and 1he Teactar
C00.aNt Lamperature greater tham J10°'F.

S Kaig Shotdowe - The reactar Le 19 the shutdewn wede and Lhy reaoerer
CO0.aNL tEBPETALGES @dual Lo or less than JLLI°F,

-, Fofe 4t C1eTAtiss -+ A TEACIOT MOGE MWl selects The preper
AOLET.3CA0 137 the operational %8Rs 31 the wait, The fel.sving
4T3 the Bodes and interiocss provides:

* 18 this Mde the Teadtor protectien

SYSLEn 18 enorgiied with 1AM neulren semitaring systes trip,
the APRNM 152 Righ flexm trip, and contrel rod withataval
ABLAT.ECAS 1D SOTVLGE.  TRLS L9 SILED TRIETIIE Gy a8 |
Startup Made. This 45 Antended to Laply the SLaftup/Ret
Stanaty position of the sode avitan,

L
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10 DAFINLTIONS (Cont'd)

2.

Bum Made « T this mode *he resctor aystem pressure (n at
or above 825 palg and the reactor protection aystem {9
enerptted with APRM protection (excluding the 157 hieh flux
trip) and the "% (nterlocks In service,

MF#P = Placing the wode aviteh to the shutdown
position tnittlates & reactar seram and pover to the central
red Jrives is remeved, After & short time peried (adout 10
see), the scram stanal 1 femoved alloving & scram resetl

" and rvestoring the normal valve Lineup in the control rod

‘.

Anendment No.

drive hvdravlie ayster,

A fuo* Vade = With the mode aviteh in the refuel rosition
nteriocsn are estadlisnhed oo that ene contrel rod enly mav

be withdrawn when the Source Ranre Moniter indicate ot lesst
) eps and the refueline crane 1s not over the resctor except
as specified oy 78 3.10.8.1.0.2, 1 the refueling crane
fs aver the reactor, a1 rods must de fully inserted ant
none can be withdrawm,

Rated Pover = Rated power refars to operation at A reactor rovar of
F.00T 900 T this 1 alvo termed 100 parcent rower and i the maxisus
power level autherizes by the epersting licerse. Rated steas flov,
rated coolent flow, rated meutren flum, ond rated Auciear syaten
pressure refer te the values of these narameters when the reactoer

fe at rated pover, Nesirn frover, the power to which the sa'ety
analvate arplies, corresponds to Y 440 W,

:!!3Q13 (ﬂhtg\::ﬁp}_lp}yw!l!z « Primarvy contalnment inteerity mears
That the GPywel]l ARA pressure suRrrescion chamber are intact and ol
af the following conditions are satislivd:

1. All menssutomat iz gontainment i(solatien valves on lines
ernnected Lo the Teastor coolant systems or gontaimment
which are net retuired to be open during sccident conditions
are cloted. These valves may be opened to perform
necessary orerational activities,

2. At least one door 1n saeh atrloch is closed and sealed,

3. ALl sutematic contuinment isolation valves are onerable or
deactivarted 1in the Lsplated poasition,

&, ALl Blind flarges ard manvavs are closed,

-
-
-
—
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YBL RAASSING PHeLSAIRy

Por ne corbination of leop recitee
fetien Llow Taie and tete Ahersel
pever sl the APAX flun atras inir
setting be allewed te eneand M0
of tated tharmal pover. :

(Note: Thase settingy astune eperaties

within the basie thereal hydraviic denim

eritaria, Theee griteria ame )
;51 $1).6 /it

.

within 11t o Sracifigarinn 308 i
1M v deterningd that ritrar ol \rtare
ereigs eriier § ta belng vielated
Guring epatataen, aetion dhail b
grtrinted within 1 eiruies e reiters
eperation SIURGs preseribrd Lieite
Sutvalllance resuiremanty for APRN
stras setpeint are given ia
spncilication e e

Tre ARRN Rod plock WP
settang shall B

l”l (8. 86n *03Y)
where:
.‘. s w93 BLuEn (1A Tl

A percent ot rated
thetr el power
(Jad) mer)

Loop TecArEeiatLEn
fiow TAtE AN percent
of raved (reted .Loen
reciteusataon ficv
Tate €3.4.0

Ja.3 & & AWV



1.1 BASES . LAMITIANG SAFETY SYSIENM SETTINGS BELATED 10 FUEL

SLARRING INTRGRLIX
1he abnormal ocperational trassionts applicable to operation
. of the Brovwas Ferry Nocloar Plast Bave Deen annly od

thronghont the spoctram of planned coporsting conditjons up
to the devign thermal povwer condition of J4d4U NVL, 2The
soalyses wore based wponm plant oporation s sccordafen with
Lhe operniing wap given o Figure 3 .7+1 of the FSAR ls
sdditbon, 3293 NYL 4a the Lid¢onsed monimem pover level of
Browes Ferrey Nucloar Plast, and this represents the masinen
stendy-state povwer which shall not knowingly be sxcecded,

Comsorvatiom 1s lncorporated (s the tramsiont annlyses i
estimating the contreoelling foactors, svch o vold roesctivity
coefficront, contreol rod serem worth, scram delay time,
peebing factors, and aninl povwer sbhayes, Thene factors arve
selected comservatively with respoct 1o their offect on the
applacable transient rosnlits oo dotermined by the current
asalynrs model. Thois tranmsiont model, eveolved over many
years, Bas been substantiated i1m operation as 4 cORRErVALIVE
teol fTeoer evaluating resctor dynemic periormance, Besvultns
ebioined from & General Elocirieo Dolling water ronctor have
Been compared with preodictions mode by the model. The
compariscny apd reavulite are snenarined in Reference ),

The void reactivity coefficient and the scram worth are descrided
in detail) in reference |,

The scram doloy time and
reate of red 1neertion alloved by the scelyses oare
copservatively set egual to the loogest delay snd sleovwent
insertion rote scceptadblie by Techbuicol Specificoations an
further doscrided 1n Boforence ]l . The effoct of scran
sorth, scram dolay time ond rod 1meertion rate, al}
susservatavely applied, are of grostest sigeifacance 16 the

tarly portion of the megative rosctivity insertion, Thoe
Fapid insertion of pogative Foactivitly (o sapured by the
time reguirements for 3% and 30N imsertioe By the time the

tods are 00N dnnerted, approsimately four dollare of
Begetive roactavity Bas boon inoertod whied strongly turnn
the tramsient, and sccompliohos the denired offect, 7The
times (o SO% spd 90N fesertion are given 1o asdsre propes
completicon of the expectod performance 18 the onrlior
porties of the tramanent, ond 1o ostabliad the slitimatre
fully shutdown st endy-state condition,

For amsivyaeen ol Be thermal comsoquences ol Lhe tramsiesntas &

BLFE ) lamits apecalied 1o spocaficntion 3. 8.0 1
CORMOTYRLIVYAlY S 0umed 1O s3I0t prior Lo tettintione of thoe
trassisnty This cdotee of woing consorvative valuea of

cestrelling poramstors and initasting trametonts ot thoe
Gesige powar level produces BOre POEssimistic anavers thas
vonid resnlit By wraing espected valwes of control parameteny
40 avelysing ot Bigher povwer levels.

."_
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vass

froe fudl damadt, AARIAg & stradysntate aperation ot Ihe t1ip settind, over

the satire treitewiatior Tlow tange,  Thr margin te the Safits Llwit tfereares

a0 (he flow detreares (or the apwiblied oty setting varves (iow relatYonaniy,
Cheralmrn, The warst cane MOPR whaeh eowid octur durlog steady-atate oparation 1y
ot JOAL of tated thermel pover horaure of PR APEN ced Blieh drap SWEE Ry, The

Sttwal pam et Santiibhal ann A AR Eere by eatabllaned by apeellied emttel o8 NP ernr ey

and (v Benlieieyd Enntiauerly By the dAccere AP ayiiee,

Reacine V‘\“ Lev !‘-ol Sersem and “g!a“:l "‘:!'I Ratn .‘"I:'l"ﬂ

T™a set point for the dov Jovel Seran I above the botiom of the separater antrt,
™is Jeval Rav been wsed dn Lransient analvies desling with coolani faventory
decreant  The penglin reparted (A FSAR aubrection 16 ) oPew that seran and f80lation
of ol procens Lines (antopt ®ain steas) ot InIe lovel adeguately protects the fye!l
and The pressute Barriet, Becawse MOPR 4y greater than L.07 4a ald canen, and

eretem prevnutd does met reach he salety valve sottings. The screw sttt ng 1y
spprenimataly 31 dncihes Below the nereal wperating rangey and 10 thue Bdequate te

Qen iy APUTitur sitads.

n..v:‘_:. igy Valie Sinayte Setan

The Lo Dins §20p valve cloture LP1p enticipates Lhe presivre, Aeytres fln
ant Reat flun Increases thyt would resull from closwie of Lhe step valves,
With & trip setting of 10% of valve closure fram ful) apen, the resuitint
yaerease In heat flus 15 sueh that adesuate thermma: marging are maintaines
even during the worst Case Lrarsient that assumes the turbine Bypass valves
remain closed, (Reference 2)

Turulne Camtral Valve Faut Closyre or Turbine Trip Scram

-

Turnire corntrol valve fant closure of turbine (rip scrom antigipates the
prossute, weutron [lun, and heat flux Ingresss that geuld rescit from
contral valwe fant eletuie due to load rejreiion or rontral valve elrsure
due o turhine Lrip; each withowt bypass valve eapahility. The reacter
protuction system Inttiates & seram in Jess than 20 miiliscconds after
the start of control valve fast closure due to load rejecticon or contrsl
valve closure due to turbine trip. This scram 13 achieved by rapidly
reducing Aydraulie eantrol o
o') presture at the ma'n turdine contrel valve dctuator 815¢ dum valves,
Thiy loags of prossyre 14 $rnsed By presture Switches whgue contagts fore
the one-Oul+0r«tw+twice 10mg (A2uL 10 the reactar protodtiion Syston
IRy teip setting, & agminally $O° areater gloture Lire and § differeny
valve CAIraCiyvinhig from that of Lhe Lurding stor valve, cordinge Ly
Prodyce Lreasieats wery similar 1o that for the step valve,

Relevant tranmsient analyses are discusses
i Refrrences o ard 2, ThES Seran
V4 Bypessed wiven tyrding Steam flow is Below J28 of rated, 4% Masures
By turdine first state pressure,

*s
LR
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1.3 DASES: (
ALACTOR [00LANT SYSTEM INTEGRITY -’

The safety limits for the reactor coolant systes pressure have feen
selected such that they are below pressures at which 1t cas be wh

that the integrity of the systen 1s not endangered. MNowever, t

pressure safety limits are set high enough such that no foreseaddle
CATCUMBLAACES CAN CauSEe the system preassure Lo tise over these Limits,

The prescure safety Llimits are arditrarily selected to be the lovest
trarsient overpressures alloved by the applizable codes, ASME Boiler

and Pressure Vessel Code, Section 111, and USAS Piping Code, Sectien BI1.1.

The design pressure (1,250 peig) of the reactor vessel is estadlished
such that, when the 10«percent allovence (1295 Poi) allowed by the ASNME
Boiler and Pressure Vessel Code Sectien 111 for pressure transients is
SdJed to the design pressure, & transient pressure Jimit of 1,275 psig
is estadliczhed.

Corresponcingly, the design pressure (1,148 paig for suction 4ng |, 3328

peig for Jischnarge) of the reactor recirculation system piping are such

that when the 20-percent allowance (230 and 265 pai) allowed by USAS

Piping Code, Section BIL." for pressure transients are added to the dasign
Prossures, transient pressure limits of 1,378 and |, 59] petlg arc estapliished.
Thus, the pressuze safety lisit applivadble to pover operation is estsbiished
at 1,375 paig (the lowest transient overpressure allowed by the pertinent
codes), ASME Boiler and Pressure Vessel Code, Section 111, and USAS Piping
Code, Sezticr 331.1.

The currert eycle's safety analysis concerning the most severe adrormal 7
operational transient resulting divectly in & reactor coolent systes |

PressuTe incresase 1s giver in the reload licensing sudmittal l
for the current eycle. The reaitor vessel pressura code Lirit of 1,375 paus
given in subsection &.2 of the safety analysis report §s welil sbove the

peak pressure produced by the overprassur* tracsient described above.

Thus, the press.re salety limit applicadle o pow.* Pre ation 43 well adove

the peak pressure that cam rescit due o reasonably expestad everpressure
transients,

Kizher design pressures have been estadlished for piping within the reacter
covlant svstem than for the reactor vessel. Thtee incressed desigr presseres
CY ate & consistent Cesign which assures that, 4f .“e the pressure within

the resctor vessel does not exceed 1,375 paig, the preci.v»s within the
Ploing cannot exceed their respective transient pressure limits due to

Statie and pump heads.

The safoty linie of 1,075 paig actually appites to any point i the resster
vausel| hovever, beceuse of the s atic vater head, the highest prossure

POANT will oecur ot the bottom of the veessel. Because the pressure is not
monitored at this poiat, 1y cannot de directiy determined 4! this safety Llimit
Res been viclated. Also, because of the potentially va'ying head level and

flov prassure drops, an equivalent pressure cannot be & priors  detersined for

b .
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—LAIGTING CONDITIONS POR OPEPATION

P R I o SYSYD

B.  Twe RPS power moniteving
chanrmels for eaeh inservice
RPS MO sets ar alterrate
pour: IMII 1“»‘[-1‘].-

l J. With one RPS electvice
poser monitering chanrel
for inservice RPS MO sat
er aliernate power supply
iroperable, restere the
inaperabdble channe. to
eperable Atatys within

72 hours or remove the
associated RPS MC set or
slterrate pover supply
from service

2 Witk deth BPS electric power
sesitoring ehannels for an

sate power supply imeperabie,
restore &t Jeant ane 10
eperable statwms withis 30
Bisutes oF remove the
sesocinted RPS MO st or
sltersate pover seppiy from
serviee,

Arengment No. 28

iasarvice BPS MO set or alter

The RPS power monitoring
Fysten instramentation
ahall e detormined operablie

At L1oast onee per ¢ wonthy
by pocformance of ehannel
functional testy,
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"t

Rin. No. of
Operable Inst.

Channels
Fer Trap
System(l) @7}

a

EEACTOR PROTECTION SYSTEM (LCRA:

Trip runction

ain Steam Line Isola-
tion Velve Closure

Turbine Ceat. Valve
Fast Closure or
Turbine Trip

Turbine Stop Valve
Closure

Turbine First Stage
Pressure Permissive
(PIS-1-81A48,

FiS-1-91A&B)

Main Steam Line High
Kadiation (14)

Low Scram Pilot Air
Header Pressure

FABLE ™ ' A
NETRUMENTATION REQUIREMENT

Trip Level Setting

<10% Valve Clesure

>550 psie

<10% Valve Clozure

not >154 psag

31X Norpal Full Power

Background (20)

>S50 psig

Shut -

dowun

X(2}

Modes in Vhich Function
fust Be Operable

Refuel(?)

X(18)

X(9)

X(2)

Startup/Hot
Standby

X(18)

X(9)

Run

X(&}

X(a3

X(4)

X(18)

X{9)

Action(l)

1.8 ot 1.€

i.Aor 1.D

1.£ or 1.0

i1%)

1.A or 1.

L]

1.A
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o

There sha!l be two operadie or tripped trip systems for each functicn,

14 the minimum number of cperable instrumant channels per trip systom
carnat be met for one trip system, trip the inoperable channel!s or ertire
frip system within one hour, of, altarnatively, tare the below listed
sction for that trip function. |f the minimum nymber of operatie
instrument channels cannct be met by either trip system, the appropriaet
ection listed Balow (refer to right-nand column of Table) shall be

taken. An inoperable channel need not ba placed in the tripped conditi
where this would cause the trip function to occur. In these cases, *h
inuperable chanre! sha'l be restored to operedble status within two vuurs,
or taka the action |isted below for that trip tunction,

A, initiate inserticn of cperable rods and complete insertion of all
operable rods within four hours. In rofueling mode, suspenc ol
operations invelving core alterations and fully insert a!! operatle
control rods within one hour.

B. Reduce power leve! to IRM range and place mode switch in the
StartuplHet Stancty position within B hours.

- Reduce turdine lcad and close main stesm |ine isclation valves
within B8 hours.

D. Reduco power to less than 308 of rated.
Scra= dissharge volume high Bypass may be used in shutdown of refuel 10

Bypass scram discharge volume scram and scram pilot air header low
pressure scram with control red block for ryactor protection system reset,

CELETED
B,passed when turbine first stage pressure is less than 154 psig.

|RMs are bypassed when APRMs are onscale and the reactcr mode switch is
in the ryn pos. tion,

The design permits closure of any Two lines without 8 scram being
Aitieted

when *he reactor is subsrivical and the reactor water temperature is less
shen 212°%F. oniy the following trip functions need *o be opersbie:

A, Mode switch in shutdoen

8.  Manual scram

e High flux IRM

D. Scram discharge volume high level
£. APRM (%% scram

F. Scram pilot air header low pressure

Not required $0 be operadle when primary containment intogeity is not
reqv’ red

Not required (! al! ma.n stear! ines aro 1solated

3%

Amendments Nos. PR, 212,125
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mumne Lla

RLACTOR PROTECTION STSTEM (Scman) INSTROMENTATION FUNCTIOMAL TESTS |

NIRDOW FUSCTIONAL TEST FREQUENCIZS FOR SAPETT INSTR. AND CONTNOL CIBCUITS

ole Tetteh la Nutiow
Msoual Screae

Tnoperative
aAfam
Bigh Ylaz (13 scres)

High Flux (Flow Blased)
Bigh Fles (Fixed Tr ip)

leopiratice
UDowvmecale
P.ore Blae

Bigh Bceacinr Freonurs

(PIS-3-22AR, 8, C, D)

i Pt A by Wi e

Qeactor Low Vater lavwel
{L15-3-203 A-D)

Bligh Ueter Lavel fo 5c.om Dlecharge Tach

Float Swultches
(L5-85-45 C-F)

Flectronic lLevwel

(LS-B5-45A, &_ G, W)

Swiltchen

Steawm Line MNigh Radiat fon

Crove (1)

b

Py tlonsl Teor,

L]
Flace Mode Svltch 1q Shutdown

Trip Chancel 2ad Alarn

. ? .. -
1oty Chomael and Alncw (L)

L

Telp Chasos!'sed Alara (48).

Telp Output felays (1)

Trip Output Relays (4)

Telp Ourput Relaye (1)
Telp Outpet Belaye (4)
sy Nc...( Relaye (1)
' ()
Trip Qa;.c! sod Klare (7)
Telp Q-'c.ul ead “lerw (7)

Trip Chasnael ocd Liare (7)

Trip Channel and Alarm

Trip Channel and Alarm {7)

Ietp Chavnnel and Alara (&)

i
Winled Prequeacy (1)

. Ewery ) Noaths

PR | e
) " Ouce Par Veek Durlog Refuella
" " "wad Belote Rach Startup

~
'

Ouce Pet Veok Durlog Beluelia
"and Before Lach Stertup

" Belore "M Su;tq‘

Uhes Regelred t
Once/Veck
Once/Veek
Ouce/Veck
Mcl&h
x «)
Oacel !_lonth
" Ducel ;-onth
Oace/ | month
Once/month

Oﬂccl month

Once/Y months

g o

.« . .
e = FAh
..

L

e

(g)

Tach Reluellng Outage

sod Ueekl
9 be Operedle



TaSLE 4 1.0
REACTOR PROTECTION SYSTENM {SCRAM; INSTRUMENTATION FUNCTIOMAL TESTS
NINITMUM FUNCT{OWAL TEST FREQUENCIZES FOR SAFETY INSTR. AND CONTROL CIRCUITS
Group (2)

Functionsl Test Ninimum Frequency (3)

Main Steam Line Isolation Valwo
Closure Trip Channo: end Alarm Once/) Noaths (8)

Turbine Control Valve Fast

Closure or Turbine Trip Trip Chennel and Alerm Once/Month (1)

Turbine First Sta,e Pressr re
l Permisslive Trip Channel end Alarm Every ) Fonths.
’ IPIS-1-81 ALB, PIS-1-%1 ALD)

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

| Low Scram Pllot Ailr

Trip Channel end Alarm Onces6 Months
Header Pressure

B5-15 Al, A2
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1.

Amendments Nos. B2,J28,127 ,125

initially the minimum frequency for the (ndieatad tests shall he once
per month.

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

runetionsl tests Are not required when the sy _ems are not required to
he opersule or are operatinp (d.e., already trinped). TC teets are
missed, they shall be performed prior to returninp the Rystems t9H an
onerahle status, ' .

This {nstrumentation is exempted from the instrument channel test
definitien. This instrurent channal functional test will consise of
{njecting a sirulated electrical signal into the measurcment channels.

(DELETED)

Tre Functicral test of the flov bias natuark in performed in accordance
with Table 4.2.C.

Functicnal test consists of the injection of a simulated signal into
the.elestroate trip circultry 4n place of the sensor signal to verify
operadility of the trip and alerm functicns.

?hc‘guaet:anaz tes: frequency decreased tu once/) manthe ta reduce
Chd..engey 10 rellel valves per NURES 0737, leew [1.K...14.

39
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Instrument Channel

IRM High Flux c
APRM High Flux

Output Signal B

Flow Bias Signal B
LLPRM Signal B
Highk Reactor Pressure

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

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

(LIS-3-20) A-D) B
High Water Level in Scrsm

Discharge Volume Float Switches

(LS-85-45 CF) A

Electronic Level Switches

(LS 8545 A, B, G, W) B
Fain Steam Line Isolation

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

Permissive

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

on Turbine Trip
Low Scram Pilot Air )

Header Pressure
PS 8535 Al, A2, Bl & B2

TABLE 4.1.8

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENT CALIBRATION
MINIMUN CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Group (1)

Cslibration

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 Fregqaency (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 Honths

Once/18 Months (9)

Note (5)

Every 3 Months

Oace/18 Months (9)
SpTe—
Note (5)

Once/Gperating Cycle

Once/18 Months
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SUlEs Fok _TABLE 4.1.0

1.

2.

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

Calibrations are not required when the systems are t
requized to be operable or are tripped, If calibragions are
missed, they shall be performed prior to returning the system
t0 an operable status.

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

Required frecuency s initial mtartup folloving esch refueling outage.

Paysical inspection and actuation of these position switches
will be perfcrmed once per operating cycle.

On controlled startups , overlap Ltetween the IRM's and APRM'S
will be veritied.

The Flow Bias Si3nal Calibration will consist of calibrating
the sensors, fiuw converters, and signal offset networks
during each orerating cycle. The instrumentation is an
analon type with redundant flow signals that can be compared.
The flow comparator trip and upscale will be functionally
Leuted according to Table 4,2.C to ensure the proper
operating duriny the operating cycle, Refer to 4,1l Bases for
further explanation of calibration freguency.

A comrlete tir svste= “ravnrse calibrates the L°R™ gignals to the
process comsuter, The individual LPRM meter readircs will bde
adiusted as a mtnimum at the beginninp of each cperating cvele

1AAY

befnre reachiing 1707 powver.

Calibration consists of the adjustment of the primary sensor and
associated componants so that they correspond within acceptable

range ané aceuracy to known values of the parameter which the channel
moniters, including adiustment of the electronic trip circuitry,

§0 that its output relay changes state at oOor more conservatively than
the analog equivalent of the trip level setting.

wl

Amendments Nos. BA B2 125

.
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The rescter protection system autamatically initiates o resctor screm 1o,

. Presarvé the integrity of the fuel cladding.

- Preserve the intcgrity of the reactor coolant system.

3. Minim e the energy which must be absorbed following & les: of
coolant accident, end pre. nfs criticality.

This specification provides "« limiting conditions for operation
necessary to preserve the ability of the system to tolerate single
failures and still perform its intended function even during periods when
{ngtrument channels may be out of service because of maintenance. When
necessary, one channel may be made (noperadls for brief intervals to
conduct required functional tests and calibrations.

The resctor protection trip system is supplied, via & separate bus, by
its own high inertia, 8¢ motor-generator set. Alternate power is
evailable to either Reactor Protection System bus from an electrical bus
shat can receive st2nddy electrical power. The RF3 monitoring systes
provides an isolation petwean non-class |E power supply and the class IE
RPS Sus. Thi= will ensure thet failure of & non-class |E reactor
protection power supply will not cause adverse interaction to the class
€ Reac*:* Protection System,

The reactor protection system is mada up of two Independent trip systers
(refer to Sectien 7.2, FSAR). There are usually four channels proviced
to monitor each critical parormeter, with two channels in each trip
system. The outputs of the channels in 8 trip system are combined in @
logic such that either channel trip will trip that trip system, The
simyltareous Tripping of Both trip systems will produce & resctor scrav.

This system meats tho intent of IEEL - 279 for Nuclcar Power Plant
Protaction Systsns. The system has a reliability greater than that of 2
2 out of 3 systan and somewhat less than that of a | out of 2 system

With the exception of the Average Power Range Menitor (APRM) channels,
the (ntarmediate Range Monitor (IRM) channels, the Main Stoam lsclation
Yolve closure and the Turbine Stop Valve closure, each trip system 129 ¢C
Ras one instrument chanrel, When tha minimgm condition for operation on
the number of operadle instrument channels per untripped protection *rip
system is met or i1 it cannot be met and the effected prutection trip
system is placed in a tripped condition, the effoctiveness of the
protection system i3 preserved; |.e., the system can tolerate & single
failure and still perform its intended tunction of scramming the
reector. Three APRM instrument channels are provided for oach protaction
trip system,

fech protection trip system has one more APRM than |s necessary to roe!
the minimum Aumber roquired per channel. This allows the bypassing of
one APRM par protection trip system for maintenance, testing or
celidbration. Additional |RM channels have also been provided to allow
for bypassing of one such channel, The bases for The scram setting for
the |RM, APRM, high resctor pressure, rasctor low water level, MS1Y
closure, turdine control valve fest closure and turbine stop valve
clesure are discussed (n Specification 2.1 and 2.2,

4
Amendment No. 125
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modas, |n the power range tho APRM system provides required protection,

Ref. Sectics 7.5.7 FSAR, Thus, the IRM System is not required in the Ryn
moza. Tre APRM's gnd the IRM's provide adequate coverage in the startyp

and intermediate range.

The high '0;.’.'0’ pressure, high drywe!| pressure, roactor low water
leve!, low scram pilot air header pressure and scram discharge volume
high ieve! scrams ere required for Startup and Run modas of plant
operaticn. They are, therefore, reauired to be operational for these
modes of reactor operation,

The recuirement o have the scram funct ons s indicated in Table 3.1.A
coerad @ in the Refus! mode is to assure *hat shitting to the Refue! mode
during reac*cr power operation does nct diminish the need for the reacter
protection system,

Because of the APRM downscale Limit of > 3% when in the Run mode and
high level Iimit of € 155 when in the Startup Mode, the transition
between the Startup and Run Modes mus? be made with the APRM
ingtrumentat on indicating between 3% and 15% of rated power or 8 control
rod screm will occur. In addition, the IRM system must be indicating
below tha High Flux setting (120]129 of scale) or & scrom will occur when
in the Startup Mode. Ffor normal operating conditions, these |imits
provice assurance of overlap between the (R4 systom and APRM systom so
that there are no "gaps”™ in tho power level indications (i.e., the power
leve! is continuously monitored from beginning of startup to full power
are from full power to shutdown). When power is being roduced, if o
transfer to tho Startup mode is made and tho IRM's have not boen fyully
inserted (a malcgarational but not imsossible condition) 8 control rod
block immediately occurs 8o that reactivity insertion by contro! rod
withdrawa! cannot occur,

The low scran pilot air header pressure *rip performs the same function
as the high water level in the scram discharge ingtrurent volume for foast
$ill events in which *he high level instrument response time may be
inecaauate. A fast fill event is postulatad for certain cdegraded control
air avents in which the scram outiet valvas unsoat enough to allow 5 gom
per drive leakage into the scram discharge volume But not enough to couse
contrel rod insertion,

ad
Amendment No. 112,125

— ——
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Minazun

Jumrels C eralle
ver Irip S,50)il) __ _feaczion  _  — VEh: seve. SORLARQ Action (W
4 Instrument Chanmel - » S I® ave weLel zeTo A or
feactor Low Water Level (8) ®h and 0)
(115-3-203 A-G)
1 Instrument Channel - 100 ¢ 15 gy 4}
Beactor High Pressure
270
Py Instrusent Channel - » 0" atwve vessel zero -
Peactor Low Water Level
(LiS-3-56 A-D)
4 Inst rument Channel - € 1.5 pelp A or
Bigh Drywell Pressure (&) (8 and E)
- (P15-64-56 A-D)
2 Inst rument Channel - < 3 tives normal rated B
wigh Radlistion Main Stean tull power tackqrounl
Line Tunnel (&)
2 Instrusent Channel - : 815 psig M) B
Low Pressure Maln Steam
Line
(p1s-1-72, 76, B2, B6)
n Instrument Channel - s 1908 of rated steam tlow B
Sigh rlow Main Steas Line
(PA15-1-13A-D, 2SA-D, 36A-D, S0A-D)

FABLE 1. 2.A

PRIMARY CONTALIBN T AND & LTOR BULLDING 1OLATION INSTRUSL.TATION

to.

o<t roument

DOREENS s

Pelow trip Setting does the

tollowing:

a. Inmatrates beactoc Baillang
1s0lation

b. Initiates Pramary Contairopgnt
Isolarion

c. lmitaares SGTS

Abowe trio sSetvang psolate . e
shut down coolan; Saction valves
of the RHR s gstem,

felow trip setting initiates “sn
Steam Line Iscleticn

Above trip setting Joes the

" following:

a. lImatiates Reacror Builling

Isolation
b. Imitiates Primar?” Contaeinent

Iscolation
c. Initlates SGTS

Above trip setting initiates ar

steam Lin= Isolatio0n

Below trip settang initiates Man
Stesm Line isolation

Above trip setting initiares Main
steam Line Isolation
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1
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INSTALNAWTaTluw TRAT ULeITLATES OR oW ROLS Tat

famction

ot 310

Telp level Setting

cORE AXD CONTALRENT COOLINC SYSTINS

Bewark:

Ivetnumeat hasnel -
Besctor Lov Vates Levwel

(L15-3-58A-D)
lestrnew-at Chasesl -
Basctor “ov Vater Lewal

(L15-3-58A-D)

lastrument Chasacl -
Sasctor Low Veter Lawel

{L15-3-58A-D)

les:rument Ohanacl -
Lesctor Low Uster Lewel

(LIS-3-58A-1)

lastruwcat Chaanel -
Besctor Lov Vater Level
Pormlanlios
(115-3-184, 185)

last Nneecatl Chaancl -
Bear ot Low Vater Lavel

(L15-3-52, 62)

lostrwecatl Dhanesl -
Deywall Uigh Prassertsn

(P15-64-58E-H)

#70" abave wessal sere.

470" bove wensel tero.

I

378" sbove weascl aere.

318" sbowe westal seve.

44" sbove wessel sere.

» 311 3/14T abowe wesrel ueve.
(217) core belghe)

1% 222 5 pelg

|

:C

. Below trip settiag iattieted ONCIL,

. Melclplier relays telolate RCIC.

Selow trip seftieg feltietes .
Neltiplier veleye Lalticte et

-lll'll-n raley froa C53 laltistes
eccldest aignal (13).

Below trip settlogs s conjunction
with dryvell Righ pressurs. low

weter level perstosive, 119 sec. dely
tlezr and 35 or B pwyp rmeleg,
tattlates ADS.

Belov trip setting parsisnive fer
fattlating signels on ADS.

Selov trlp sattieg pravents tasdver-
teat opetation of contslansat eprey
durlag sccldent condlitios.

——
Below telp setting provests tasdvar=
teat operation of contolmment eptey
duting sccldest conditionr.
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1AME 3.1.8 (fontlneed)

Telp Level Setelag ~~ Actles

Iastrwment Channel -
Deywell migh Peassure

(P1S-64-58A-D)

last ruaent (hannel -

Besctior Lov VWater Lavel

(LIS-3-56A-D)

lesirument Chanaal
Basctor Bigh Fresoure

{(P15-3-2G4A-D)

Tastremest Channel -
BDryvell Nigh Fressure
(Pl‘i—ﬁl-‘)&lsﬂ)

lostrwmant do-.ol -
Srypvell Righ Toernete

(P15-64-57 A-D)

festrument Chansel -
Besctor Low Trensure

(PIS-3-74A%8)
(P15-68-95, 96)

lastrumcet (haanel -
Besctor Lovw Poasnore

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

“ 1.5 pely a
:4‘!0-.&-0 vessel seaveo -
21150 pelg -
1.9 pelg .
22.5 peilg A
L350 petg ¢+ 13 A
20 pelg ¢ 13 A

1.

. Abeve trip seiting In conjuncilon with

lov tesctor presesuse faltletes o
‘wittolier celoys faltliote wrcl
‘ultipller relay lroe €38 tnlctates
sceldent slanal . (13)

_ Belss telp sattling teips vectrele-

tlen pumps

_ Abave trip setting tripe e lucele-

tlira pops

Abeve trip setting In conjunctien :ﬂh
lov tesctor pressure laltiates .

sheve trip settiang ln cosjusction “th
lov tesctor water level, deyvell bl.!
pressure, 120 scc. delay Cloer sl ©S
ot WA puwp tunalng, faltleces ans

tetow tri7 sertinge permiseive 107 rpenig

res and _ 7% sdvwissl_.w val o

S ——

_Mectrewlet1on discharge vaive

ac qatlor
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- INSTEUMENTATION THAT INITIATES OO M OoCEs
g Minlmun Operadie
3 Channels Per
Lad !‘_'_l' l:«l!-._(i_! ,k_.'w' tom R . _,_.".’ Level "'.!_“'. SRR S
= .
:) a) APwt Uascale (Floe Rias) go.m « W (D)
) ) som Upscale (Stactup “ode) (%) <1t
? . APRN Dounscale (9) F 34
T
.‘ wn) AP [nope—al've T Os)
- »nmn . Ypscale (Tlov %as) €0 65 o e (2M1D)
2 #re: Downscale (9) >
2nn et Inoperative (10c)
str) 1" Upscale (8) < 108/12% of full scale
- 1) 194 Downscale (1) (8) B45/125 of fu'l scale
= -
) 18 Detector not in Startup Poattion (R) ()
&) I#t Inope-ative (8) (10a)
M) (8) <@M Npscale (8) € W05 cannt 3lwme .
'
U (%) <o Dermacale (8) 18) » ) comnt afean, y
M) W) <g1* Detector not Ia “ta-tup Position (ayv) (1)
Y1) (K <Pt Inaperative (%) ()
21y Flow Miay Comaarstor € 0T N (femeane In go~trestatton “toge
200 fiow Bias Upscale . <115t rectirculation (low
) Pt Mock Lagle . At
.
20 WU Resteaint (PALACATY WY pats Vit A (e ot e Jengy e
—
112) High Water Level in West < 75 qal.
Seram Discharge Tank
{Ls-85-451)
1H12) Wigh Water Level in Fast Scram < 7S qal.

Discharge Tank (15-RS-45m)
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L1

Hinlsua & of
Opetable 1uot rusent
Charn=iy

2

[ 29

L

Instrument §

LI-3-58A
L1-3-588
PI-3-74A
PI-3-748

XR-68-%0
P1-64-678
TI-64-52A8
XR=69=50

XR-6%-52

N/A

NN

PS-64-678

T5-64-52A8
PIS-64-58A8

1S-64-67A

LI-84-2A

L1-84-13A

L B
ALY 3I2.F
SURVE [LLANGC b THGTHUMENTAT 10N
‘e

!
.

Insa Tusent

» ator Mater Leveél
. :

Reactor Fresbure

' .

Drywell pressiie ' '
Drywell Temperature,

Suppression Mr Alr

Tempetature
i it !

, Control Rod .r_os‘l'la\

Neutron Moaltoring
t

prywell l'(e:.wfr,
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gron end alnes e date At one of these pararesers iz
sedused t0 ene indicasian, concinued cpaZatian i perrazsille
euring whe sussesding WBLTY days ualess suss lacunenwatcn
18 scsnes made eperaslie.

rrom and afser the date LAt ena of these paraasiens Ly pot
irdicated in Whe cerssal foem, continued epersiica i
pcrn;assa:o duzing S8 ousscedlng seven days w.lese suc
Lhastrunantation L3 soener sade cpezalie, -

12 the regquiresesty of setas (1) and (2) casmet be sai, and 4f ene
of the indizations eammat be restored in (§) heurs, a2 erdarly
shutdewn shall de tniziated and the rescuer shall be 4n & cold
cenditien vilaia 4 bBoura. -

snesa surveillance Lassrizents ace constidezed to Do reduniant
5 sach owher. ‘ o =g

froo asd after the date that Besh the acoustic saniter and the
tesperature indization en any one valve fails to tadicate &2 the
esntsal rosa, ¢astisved cperaticn i3 persizsidle during the susteesing
tairty days, waless cne of tha two somitoriag erasrels 43 socmer cile
eseratle., 1f Beoth the prizary and secerndary indisaties on any SAY s2il
pise 13 ingparadle, the taves tesperiiute wiil be sanitored ot leass
sacae par shifs 2 sbgerva acy uwaexpiaired tesserasute insreass vRLin
aLght e Lnagliatine of an epen 82V,

= '
A ehannel cunsists of 8 censors, ens from cach alternatirg toru”

hay: Seven sensors must be operable for the channel to be
operable. . :

When wie of these instruments is troperatle for mare than 7 days,
in l1ien of any other report raguired by spesification 6.7.2,
pressre and submit 3 Speial Report to the Co=missian pursvant
to savvifieation 6.7, within the next 7 days outlining the 2343
taken, the cause of insperadility, and the pians and schedule for
restaring the system o operadble status.

With the plant in the pover operation, startup, or hot shutdown
condition and with the nusber of ooeradle channels less than
the required operadle channels, either restore the inoperatl
channel(s) to operable status within 72 hours, or initiacte

the preplanned alternate sethod of monitoring the appropriate
paraneter.

Amendment Nos. B2.f2.123
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TABLE 4.2 .A

s SURVETLLANCE REQUIREMENTS FOR PRIMARY CONTAINMENT AND REACTOR BUILDING ISOLATION INSTRUMENTATION
>
% Function Functional Test Calibration Frequency Inatrument Check
>
- Instrument Channel - (1) 21 Once/18 Months (28) Once/day
Reactor Low Water Level
’ (LIS-3 203A-D)
-
? Instrument Channel - (1 Once/) Months None
= Reactor High Pressure
on
Instrument Channel - (1) (21) Once/18 Months (28) ‘Once/day
Feactor Low Water Level
(LIS-3-56A-D)
Instrument Channel - (1) (21) Once/18 Months (28) N/A
High Dry. 11 Pressure
(PIS-64-56A-D)

gt Instrument Channel - (29) 5 Once/day
High Radiation Main Steam .
Line Tunnel

Instrument Channel - (29) 21 Once/18 Months (28) None

l.ow Pressure Main Steam
Line (PIS-1-712, 76, 82, 8%)

Instrument Channel - (29) 21 Once/18 Months (28) Once/day

High Flow Main Steam Line
(PAIS-1 13A-D, 25A-B, 36A D, SOA-D)

Instrument Channel - (29) Once/operating cycle None

Main Steam Line Tunnel High

Temperature

Instrument Channel - (1)(14)(22) Once/3 Months o Once/day(0)

Reactor Building Ventilation
High Radiation - Reactor Zone



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

Function Functional Test Calibration Instrument Check

Instrument Cronnel (1) (2n Once/18 Months (28) Once/day
Reactor Low Water lLevel
(LIS-3-S8A-D)

ON JUILPUIWY

Instrument Channel (1) (27) Once/18 Months (28) Once/day
Reactor Low Water Level
(LIS-3-18a & 185)

Instrument Channel (1) (27) Once/18 Months (28) Once/day
Reactor Low Water Level
(LIS-3-52 & 62)

Instrument Channel (1) (27) Once/18 Months (28) None
Reactor Low Water Level
(LIS -3-56A D)

Instrument Channel (n 2n Once/18 Months (28) None
Reactor High Pressure
(PIS-3-204A-D)

%

Instrument Channel (1) (27) Once/18 Months (28) None

Drywell High Pressure
(PIS 64-S8E-H)

Irstrument Channel (1) 21) Once/18 Moaths (28) None

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

Instrument Channel (1) (27) Once/18 Months (28) None
Drywell High Pressure

(PIS-64-57A-D) —

Instrument Channel (1) (21) Once/18 Months (28) None

Reactor Low Pressure
(PIS-)-74ALB, PS-3-T4ALB)
(PIS - 68-95, PS 68.-95)
(PIS 68-96, PS-68 96)
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TABLE 4.2 C
SURVEILLANCE REQUIREMENTS FOR INSTRUMENTATION THAT INITIATE ROD BLOCKS
Function Functional Test

Calibration (17) Instrument Check

(9@ CON JudupudLy

b
-

$

APRH Upscale (Flow Bias) (1 ayn Once/3 Months Once/day(8)
APRM Upscale

{Startup Mode) (1) (13) Once/3 Months Once/day(8)
APRM Downscale (1) (13 Once/3 Months Once/day(8)
APRM Inoperatlive (1y an N/A Once/day(8)
KBN Upscale (Flow Bias) (1) 13 Once/6 Months Once/day(8)
RBM Downscsle (1 (13 Once/6 Months Once/day(8)
RBN [noperative (1y (13 N/A Once/day(8)
IRN Upscale (1 (2) 113 Once/) Months Once/day(8)
IRM Downscale (1) (23 113) Once/) Months Once/day!8)
I®N Detector mot in (2) (Once/operating Once/operating cycle (12) N/A

Startup Pesition cycle) g
IRN Inoperative (1) 2) (13) N/A N/A
SEM Upscale (1) 2) (13) Once/) Honths Once/day(8)
SEM Downscale (1) (2) (13) Once/) Months Once/day(8)
SRA Detector not in (2) (Once/operating Once/operating cycle {12) N/A

Startup Position cycle)
SEM Ineoperative (1) 2) (13) N/A N/A
Flow Blas Comparator (1) (1%5) Once/operating cycle (20) N/A
Flow Biss Upscale (1) (15) Once/3 Months N/A
Rod Blocx Logic (16) N/A e N/A
RSCS Restraint (1) Once/) Months N/A
Vest Scrsm Discharge Once/quarter Once/18 Moaths N/A

Tenk Water Level High

(LS -85-45L)
East Scram Discharge Once/quarter Once/18 Months N/A

Tenk Water Level High
(LS B85 -a5H)



TEON UMD UAWY

'

- "
b R

it

1)
2)

5)

8)
9
10)
i
12)
13

14)

15)

16)

!asu umant ﬂuuy_:g‘

(11-3-58A88)
Reactor Pressure

(P1-3-74A88)
Dryvell Pressure

(P1-64-678) and XR-64-50
Drywell Temperature
T1-64-52AR) and XR-64-50 .

(1R -68-52)

Meutron Monlitorling
Drywell Pressure (PS-64-€7'8)
Drywell Pressure (PIS-64-5RA)
Prywell Temperature (TS-M»S?A.)‘
Timer (15-64-673)

CAD Tank level

cupprecsion Chenl.cr
pifferenticl Treosmie

Dryucll to

TABLE 4.2.F

MINIMUM TEST AND CALIBRATION FM QUrNCY FOR SUMVETLLANCE IHSTRUNTNTATION

Calibration Frequency Intrument Check
Reactor Water Level ; Once/6 months ‘ , “rach Shife
Once/12 mouths © " pach shife
once/6 months . Each shift

Once/6 montha *s o pach Shift

' gach shift

Ssuppression Chamber Alr Temperature once/6 months e
v b
Contrul Rod Position ‘ HA ) rach Shift
e ' 2) ! . Fach Shift
Once/6 moutha . : A
Once/6 months - A
Once/6 wonths ‘ " HA
Once/6 months J NA
A Once/6 months B Wy
Contalmwent Atmosphere l‘.on‘llo:‘u ‘ Once/6 montha ‘ | Oncc/day-
Fach Shift

aace /6 mouthe
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TABLE 4.2 .F

MININUM TEST AND CALIBRATION FREQUENCY FOR SURVEILLANCE INSTRUMENTATION

Instrument Channel

17

18

19

20

21

22

23

Relief walve Tallpipe
Thermocouple Temperature

Acoustic Menitor on
Reliefl Valve Tailpipe

Wigh Kaage Primary Contalnment
Kadistion Moniters
(RR 90 272CD) (KRR 90-273CD)

Suppression Chamber Waler
level Wide Range
(LI 64 -159A) (XR 64-159)

Drywell Pressure Wide Range
(P1-64 160A) (XR 54-159)

Calibration Frequency
NA

Once/cycle (25)

Once/18 months (30)

Once/1% months

Once/18 months

Suppression Pool Bulk Temperature Once/18 months

(TI $4-161) (TR-64-i61)
(TI-64-162) (TR-64-162)

High Range Gaseous Effluent
Radietion Momitor
(RR-90-322A)

Once/18 menths

Instrument Check

Once/month (24)

Once/month (26)

Once/month

Once/month

Once/shift

Once/shift

Once/shift




wOTES FOR TASLES & 1 A THAQUCH & 1 M (Comtinved)

1, v.{.axo trip o functionally tented during functional tast tine o
reqvirad by oection &.7.0 1.0 and 4.7.C.0.c.

13, The flow Bien cowparator will be tented by putiing one flov walt in-
“test” (producing 1/1 scrvan) ond sdjusting tue teat input Lo edlein.
eonparatar rod Miscn. e flov blee wpecale will be vearificd ¥y
obearving o local wpocale trip Light during operation and verifind
that 4t will produce & rod bloch during the sperating eycle,

16, Parforsed during eperating eyele. Portione of the logic Ie vhocboc-
pare froquently during functional teots of tha fusctions that produce
o ted Mlack,

§0., TALS calibvration eonslots of vremoving the fusction from searvice and
perfornirg on electronic caliiration ol the crannal,

L8, Fumetional test 10 Limltad to the condition whare secendary contalnment
tategrity Lo Aot required oo specified (n sections 3.7.6.1 and 3.0.6.0,

19, Zumetiensl teat Lo Jimited to the tire whers the SET5 Lo tequired to
meel (he reavirements of secttion 4.7, 6.0 .0,

19, Calidration of the cosparator ragquices the Laputs froe both recireulation
Joeps (0 be Interrupted, tharedy removing the flov blas algnal to the
APEN and AN ad scramalag the resetar, This ealidration con oaly be
performed durlog on outaye.

—_— -
.

10, Legie Cwet 1v Llaited €0 tAe time vhare actual ooivctton.o! the squipaent
v parsinaibie, - i :

13, Ome ehanmel af @lther (NG reaeter Lane wr telueliag sone Reacter bullding
Yantiiation Radlation Mamitoring Syaten may B¢ saniniotrativeiy dypasond
For o wariad #30 48 encerd T4 Nours for functtonal teating ond colibratien

LR (Deleted)

.-

Te. ThLS imstrument ehech consiats of corparing the thermocounie resdings
for ail valves for constatence and for nestoal exsectad values (net
required during refueling outages),

215, During each refueling outane, all acoustic men‘toring chanrels ohall
e calidrated. THis calidration includes varification of scteleromatar
response dus to mechanical exgitation in the vicinity ol the sanser.

16, This Astrument eheck conalsce of comparing the Lacriround SLgraL levels

far all vaives far consistency and for rosinal expectud valued (not
required during refueling outages ).

110

Amendment Nos. BR,98,108.702,12°




NOTES FOR TAZLES 4.2.A TEROUCH 4.2.R (Continued)

59. Functiosal test consis.s of the injection of & sizulated signal inte
the electronic trip circuitry 4o place of the senser signal to verify
operability of the trip and alarz functions,

Calibration consiste of the adjusczent of the prizary sensof and
associated cocponents so that they correspond within acceptjble range
and accuracy to keown values of the parameter which the chafinel
ponitors, includicg adjustment of the electronic trip circuitry, oo
that 4ts output relay chacges state at or sore conservatively than
the azalog equivalen: of tha trip lovel setting.

28

9. The functicnal ctest frecuency decressed tA grce/d meRINS A Feaure
enallenges to reliaf valves per NURZZ3737, ltes 1!1.K.3.16.

30. Calitratica shall consist of an electronic calibration of the
esannel, not dncluding the detestior, for range decaded adove
10 R/3r azd & cne-p2int source ehesk of the detecter
veley 10 R/he with an installed or portadlie ga==s source,

Amendment NO.



Liviting CONDITIONS FPOR OPERATION

-

SURVETLLANCE DESUIIDVENTS

W Maintenance of Filled Discharge Pige
“i o wuctinm of the RCIC end WPCT pumse
shall be aligned to the condensate
Slutayy tenk, and the pressure suppres-
«on Jhaaber head tank shall rormally

be sligned to serve the discharge piping
Ot the WIK and CS pumps. The roncdensate
head tank may be used Lo serve the R
and CS Jischarge piping 4f the PSC head
tars 49 unavailadle., The pressure
incicateors on the discharge cf the RO
and CS pueps shall indicate not lese
than Jisted Balow.

Ple78220 <8 poin
fla'Seal o8 paig
Fleteasl &8 payg
FlaTiebd 48 poin
Averaye Plangr L r M Ceneration

\AL SO
TYIRs steadv SLALE POwEr oneratisn. the
Yuivitam Averane Planet Lincar leut Gene
erfatasn Rate (PAPLMCR) for cach type of
<9 0 funetion of averame planar
eATCIUTY mhall not exceed the lisiting
vatue sinwni in Tobles J.5.11, <2,

i1 at any time Jduring operation it
i3 determined by nersal surveillance that
the siricing velue for APLICR 4o being
eiceeded, action ehall be ipitiated
within 15 sinutes to restore operatiss
L0 WIENIA the orescrinad lqmity., 1¢
the APLHCR {90 not returned to withia
Lhe rrescrided LLagts wvAthin two (2)
NAute, the reastor shail de Srousht
the Cold 3hutdown cosdition itmin
3% hours.  Survelllance and corresvend ing
actien srall continue until reactor
operatisn &s WIthLin the pressrided
s 18888,

- 5
HILNE

L

rm
w1 RfAr
- —

lgat Ceneraticr %ste (LNCR)
CYeTifg stcady state pover cperatiss,
sinear heat geseratics rate (LECR) of
AV rad Lo any fuel assemdly et any

the

130 locetieon shall net exceed 10,4 ww/fe,

1At Aanv time during eseration it e
gele™ined by normal survellisnce that

the Timiting valve for LNCR 10 Deing
erccvded, ection ehall bde Lrnitiated withis
iS5 minutes to restore operatisn T within
the prescrided listts T the LIGR Lo not
FRLUrnE) (0 WITALN the rrescrided lisite
wWAthAN two (J) hours,
Srovett to the Cold Shutdown conditien
vithin J& heurs. Survetillsnce sed
COrTRIpOnding actlon ena.. continue wuntil
TRICIOT operation {9 wit™in the prescrided
Laait

Arerdment Nos. £7,08.0C°

o

-

|
|

the reactar snall bde

-

€. 5.W tainctenanee nf ¥illed Dischurse fipe

L

I, Every month prior te the testing of
the RHRS (LPC! ond Cortoinment “pray
ANd core snrav svtem, the dlsclare:
pipine of these @stems sha.l Se
vented from the AN point and wetcr
flov deternined.

Fellowing any period where the LIZ!
OF core Spray systems have not heer
Tequired to be operable, the dis-
charge piping of the Lneperable sys-
tem snail be vented from the higr
point prier to the ‘etumm of thre
systes to service.

Whenever the WPCI or RCIC svster is
lined up to take suctisn from the
concdensate storage tark, the dio-
charge piging of the WPCY ey R2°C
ehall he ventrd from tre Rich pai

of the systen oand water flov observes
On A pONth.y Basis.

«. When the RIS and the 53 are res
quired to be operable, thre prescure
indicators which soniter the gise
charge lines oshall be menitored
dally and the preswure recordes.

The MAPLHCR fer each type of fucl a8 @
function of aversge plansr exposure
shall de deternined dally during
resctor operation at 2252 rated
thermasl powvar,

feneration Mate Ln2x

%Fgr Keat
e LHIR

shall de crecked dasly durirsg
reactor fuel operation at B 352 razed
thersal pover,




prauIeRVENTS

Lgvazans ceuogazons ¥R OPERATIZ: YRYEILLANCY

1.5.F Viaimu= Coitical Prwe=
‘Ngssie r1-CPN
‘ﬂéﬂ

1, MAPR shall be determined matly
during roactor pova= operiiic”
at 2 26% rated thermal power e
follovine any chante in power
level o= Aistridbytion that
would eause ope=atien with a

The rindmum eritical paweT ratie -
(1CPR) as a function of szram - - .
time an4 gcome flow; sha'll be equal
LA or greater than shown in
Figure 3.95.8) multiplied by the

e Shovn in Figuse 1.5.2, vhere: )
‘" s L C o 1imitine eontrol rod pattern
2: 0 o-tmg -T2 , wnicnever io a3 “escrined in the bases for
A =S5 grester Snesificatieon 2.2,

T 400,90 sec (Spesificazion 3.3.0.1 s, The MAPE Limit yhall be detes-
garam time Limit to 20% mimed for each fuel type BXE,
{rsertion fro= full withArawn) Ex3p, PEXEs, frem Fisure

v 1.8 ,Ke! megpeciively ualing:

8. Ts 0.0 prior %o initial
saram time peasurements for

-
Tave ¢ a:n t" the cycle performed in
L) aocordance with

Specification 4,.3.C.0.

n & Aumter of surveillance rod tes.s
performed 1o date in evele (in-
sluding BOC test).

n, Tas “efired in Specificaticon
1,5.F following the
econsiusion of each scran

garam Sime %0 207 inmseriion g time surveillance test

fully witad=aun of the L0 mes reasi=ad oy Spesification

$,3.C.1 a1 §.3.6:8»

I3

N s tetal nu=ter &f active rods
ceasu e in Specificatien §,3.C.1 Tne determination cf the
et BCS 1imit must be cerpletel
with 72 heurs ©f eagh atras
time surveillance reguires

1f 8t any time during steady state
by Speczifisation §,3.8,

pperatior it 18 determicned by normal
gurvelllanse that the limiting value
for MIPR L9 Deing exceeded, asiion
shall be initiated within 1% mirutes
te *esiore operation o wilnins the
press=ided limits, I the steacy
state VCPP 19 not retuTned 9 within
the pressrided limits within wwo (2)
nOuUrs, the reactne shnil ba mroyent
te the Cold Smytdown condition within
17 weurs, su*ve.llance 301
carragpondine Aclion gnall gontinue
gntal meactes opecatice i withir e

‘4.:--

aeegemibed Limit3,

“r
.
L -

Amend=ent Nos. 67,88 )




The peak cindding temporature foiloving o postulated Joss-of -
coolant sccident is primarily o fuection of the averale Boeat
semeration rate of all the rods of o funl cosembly atfeny
ssial locontion and 1¢ onl!y depesdent secondarily on the red
te rod power Jistribntion within an assenmbly. Siace expectcd
locol variations ie pover distritotion within o foel tarendly
sffeoct tho calcolated poak o¢lad temperstare by less (Ban 2
10'F relative to the peak temperature for & typieel fuel
desige, the limit om the everage [inesr heat goneration rate
10 sufflciont to snsnre that colculated temperatuores are
vithie toe 10 CFR 50 Appendis K limit, The limiting value
for WAPLHGR 14 sbove in Tables 3.5.1-1, =2. The

soalyses supporting these limiving valowes (o proesented in
Refeorence | .

164

Amendment No. BB ,)2¢




3.5.%

e 3Y ) lpcex.;ct:;eﬁ ass. ey Lrat tte &t!ou- Peat xereraticn rate in o., rpez LS
L1698 Lhan SPE Ceiiz® Linear Reat geaeratica 1f fuei peliet censificatien 19
sestulated. .

The pEC2

ShaLL Be sheciked cal.y during reasior cperatl moat > 4%
pever o detertisze L7 fiel durnup, oF cortrel rod 30vetent has 009001 srarges
in sewer Qiatrisution, Feor LECR 10 Do o 148434iA¢ vasve Beiov 2. l rates
thereal pever, e R facter weuld Rave %0 Be Less than 0.26% whias 1
Precivuied By & cchsiderstie sargin vhen ¢ .3,07ing any pcr-xnl;tac . **0l rod
paitern.,

Vis:memum Spieiag. Dayes Igtta (WETW)

AL COFR LRETZR, SCW®™ LAVEL L0108 1NaN OF @2yl 50 29%, tre reactsr wiil e
SE”LANg A% 21MLRuM Pecirculatien pump speed 4nd the noceratsr void centent
Wil B very S22, For all cesigrated eenteel red patiesny, whieh 2ay e
ENBIOVEC A% RIS POLAL, COEPRLINR 24iAN0% EXDefLence any therma. Phytrauile

Ang L7818 i*Cictnted %'l’ thE resultiog MPOR vasue L9 in excess of recuireme~
By & €onsiceratie margan. With ihig low vold content, any imadvertent cc-v
flov Lmerense «2uld SRV BLAZE C0ERa%.3M 4N § more conserative nmode re ative
19 MIIN, Tre fa.iy recuimetert Tor CALCULBLAng MCPR gheve 299 fated tre~~a.
poves 13 Suflicient since paver giatriditicn SR.T%S are very sicv when there
Rave not Beem signill2ant pover oF esnire. red changes. The reguirement for
eaitaiacsing M3 vaen ..a; 8E 2RtrS. rod paStern 18 agsreacned ensured
et MCPR wsls .n eown JTolioving § change ia pever orF Po.eP SPASe .
(*0garsinss o 2agnite8e) LNt CCuid D.dte coeration &% & 84784, (i3i%,

1294 Sqtzsieny . I
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Eaperience in relie! valve operation shovs that o testing of
50 percent of the valves per vear s adequate to detect failures or
deturiorations. The reliel vVaives are benchtested every

sccerg operating cycle to ensure that their set points are wvithin the
2 L percent tolerance. The relie! valves are tested in place once per
eperating eycie to estadliish thet they wvall open and pass steas,

T™e regul ements estaviiohed adove apply vhen the nuclear systes can be
Presscrited above ambient conditions, These regquirerents are applicadle
Al mucliear gvaterm pressures belov normel OPEerating pressures decause
abnormal epueraticonal tranaients could pessibly start at these conditions
such that evential overpressure reliefl would be needed, Movever, these
tramgients Jare much less severe, in terms of pressure, tham those stariing
4t rated esncitions, The valves need not be functional when the vessel
Nead L rescved, since the nuclear systes cannct be pressurised,

greeT s mre
- L e——

1. hwelear System Fressure Reliel System (BFNP FSAR Subsectien &.4)
:. Asendment 12 in response to AIC Questieon 6.2 of "ecember 6, 197
1, "Tretection Asaars:t Overpressure” (ASME Beiler and Pressure Vesse!

Code, Segtien L33, Articie 9)

& Broves Ferry Noclcar Flant Design Deflclency Reports«Target Rock
Salety-Reliefl Valves, transmitted by J. [ Cillelend to F, L. Kruesi,
Augent 29, 1872,

- \

$.  Gereric ®eleac .ol Azplication, Licensing Topical

Report, SNEDE-Jauli=PeA, and Addends.

00T e B

Feillure of 2 Jet pump nrzzle ssserdly Molidown recheniim, meTIle Sese=Yly
OAG, AT TLeer, would incresse the crotcsecticnral flow ares fer tioweiem
Falivwang the design taciy doyblesended line Brean, Also, failure 8! the
dLitoars woldd slamingre the eangblliity to teflloeyd Lhe core Lo tei st tes
hety f Jewel tolluwiog A recirevlotion 1ine breas, Therelere, 4! o 10.i.7e
file 0@, "FPROLLY Pust be made.

The Jetettion tecnmique 19 a9 follovs. Lth the tve recireviotion 3.0y
BaLarces In spees 1o within ® 5 percent, the (low rates in DOtN regyitvies
tlon loeps will 9e verified Sv contrel ToOm monmitoring instraments, LY the
tve flaw rate vaises @0 net differ by more thas 10 percens, Piser amg Acidle
S8%em3.y Integrity nas deer verified,

-na
L
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> TABLE 3.0
3 PRIMARY COWTAINMINT [ SOLATION VALVES
S
i Pustar of Power Manlmon Acvion on
- Operated Vaives Operating mormal Initsat ing
bt Group Valve Tdmtificat ion ITwboard Outimard Tise [wec.) Position Signal
-— 1 Maln stessnline lsoletlon valves . . JecT S e o
= (row-1-1e, 26, 37, 8 33
. 15, 27, 28 & 5D
ro 2 Neis stessline drsis feolation ' X 1 o cc
o valwes (FCV-1-%3 8 1-34)
e Besctos Water sasple line lsols- | ] s c s
tion walves
2 BERS shut dowr coolling ewuwpply
fteclation velwes (FCV-T4-48 & amn | ] .0 c s
2 AERE - LFCT to reactor 2 » sC
(rcv-7e-331 & &N
- 2 s flesh and drain want to .
< suppr eseion chember . 20 c sC
(Fcv-Ta-3012, Wi, W9, 8 1”9
I Supgression Chamber Orais 2 13 O* cC
(rcv-713-57 & 3§
2 Drywsll equipsent &rain dlscharge
feclation velves (PCV-17-135A & Vi) 2 13 ° o
2 Drywell floor drais discharge
fteclstion valvea (FV-71-2A & I8 ] 19 o (=

e lhese valves sre normally open when the pressure suppressjon head tznk 1s aligned
‘o serve the RIR and €5 discharge wiplog and closed vhen the condensate head zank
fs wsrd to serve the WUR anld €5 discharge plping. (See speailication 1.5.0) p—

«These valves isolate only on reactor vessel lov low vater level (470") and main steam line

Ligh radlation of Crowp 1 tsolatiors.
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K74
X-78
X-7C
X-70
X-8

X-9A
X.93

X-10

TAME ).7.C
TESTABLE PENZTRATIONS WITH TISTABLE BELLOWS

Primary {tccQXSnc
Primary Steamline
Primary Steamiine
Primary Steamline
Primaty Steamline Urain
Feedvater Line
Feedvater Line

Steanmline to RCIC Turbine

Anendment NO.

x-11
x-12
X-13A
X=13%
X-1é
X-18\
X-168

x-17

Steasline to HPC1 Turbiso
RAR Shutdown lrvl'f Line
RMR Return Lin

R Return Line

Reactor Water Cleanup Line
Cora Spray Line

Core Spray Line

Blank
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MRIDARY CONMATTI'T ISOLATION VAL'TE 'NIICH TEVDNAT
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ALY TIT SUPPRISSION POOL WATIR LIVIL '

Velve 28entificetio.

Auziliery Doller ta PCIT
Auxiliery Soller to RCIC
RIN Tuppression Cnsmoer £ .vole Lires
RN Suppression Ches er Ju pie Lines
PN Suppression Cheavuer Teeple Lines
X Suppressien Chesder Semie Lines

ACIC Turbiae Exhevst

D030 Veeuur Mump Tlachierie
ACIC Turtine Exhoust

RCIC Vecuun Punp Discharne
ACT Twruine Exhoust

HFCT Turdine Exmhisuss Drein
HRCT Turbine Emhoust

H™CI Exnheust Drelu

R

Coure Spray to Auxiller;s Doller
Core Spres to Auxiliery Beller
Core Sprey to Auxiliery Boller

82
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AL 3.°.F

.
MONY COTATEINT IS0LATIN VALVES LCATID '
VATER LLALZD SEISIC CLASS 3 LTTS

Vslve 3 Valv 2 fleption
aL.8y RI3R LICI Dlscharge
el l’:

-L".

R Suppressisn Cheader Sore/

"eeb RR Suppression Chester Tprey

Thed FAR Drywvell Cproey
“lief ) 3R Drowell Syrey
et RR L€ Siserorge
*he N R¥R LITI Dlsenerge
"3 R Suppresaion Chemper 3pra’
TR TR Suppression Chesver Cprav
"L NR Drywell Spray
o RO Drywell Spray

. il Core Sprav Diasclaerzie
2.3 Core Sproy Discrarze
o Lo F Core Spray Dlicznerge
g .3,

Core Spray Dlasharge

26)
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Droves Ferry wniv 2 10 locoted at Browvns Ferry Nalear Plant
Slte on proserty ovmed By the United States and (n cuntody of
the TVA.  The ottt enall conniot of approvimately 040 seren
OR the Aerih ahere of Wheeler Lave ot Tommennee Alver %ile
196 in Lisestone County, Alabama The sininus dlatance [rom
the svinide of (he secondary containment building to (he
boundary of the esclunion ares oo delines (n 40 CFR 100.)
ohall e 4,000 faer.

3.2 REACTCR

A. The reactor core may contain 64 fuel asscmblics consisiing
of 4 QUAD+ demonstratiorn assemblies, BxB8 assemn, e
having 6J) fuel reds each, and Bx8R ang PExBR assemdl.es
having 62 fuel rods each,

B. The resctor core shall concain 188 cruciformeshaped cortral .
rods. The centrol material ahall be boron carbide povser
(B,C) compacted to approximately 70 percent of “theerctizal
density,

39 awactor wiste -

The rtdocter vesnel anal)l be a0 devcribed 1a Tonle & 2+ of the
FRAR. The appllcadle Aeninn coder ohall be 4y devcrided ia
Tanle 4740 0! the Pl

3.4 Sgn?tlvhg-Y

A, The principal danien parametery for the Primary contalinmen
SRaLL be a0 glven o Tanle 3. 2«1 of the FSAN,  The applicanle
derien coden ohall B a0 dencribed in Section 3.2 of the Tiap,

B, The secondary containment onall be o de e ibed In Sectier
35.) of tha F5AR,

€. Penetrations (& the primary contalnment and plpine pansing

ERTOuE™ swth poenecrations shall be derigred Ln sccordance
WELA Che otondords oot forth In Section 5.0.0. 4 of the T54n

5.y FULL stnmart
&, The arrenaement of fual In the mew-'uel storene feaciiity

R M sueh thar e for dry concitions, (s Jesy than
0.9 ane llooded 1y fcoo Anhan 0.93 (Section IO 2 of rianr)

3
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Results of required leak tests performed on sources
Af the tests reveal the presence of 0.008%
Ricrocurie or more Of remcvable contamination,

*n::&‘irnla%:;1 (AA writing to the Director of
egionas Qffice of Inspection and Enforcement).

1. Peports on the following areas shall be

submitted 48 noted: :
4. Secondary Containment e.7.¢C Within S0
Leak Rate Testing (5) days of
completion
of each test.,
b. Fatigue Usage 6.6 Annual
Evaluation Cperating
Repore
L «Relief Valve Tailpipe J.2.F Within 30 days
lascrumentation after {neperaliliczy

of tharroroup.a ana
scoustic sonitor
on one valve,

d. Sefsmic Instrumentation 3.2.9.3 Kithin 10 Jays

Inoperadility after M0 Cays of
inoperability

e. Mateorological Menmitering 3.2.1.2 Within 10 days

Instrumentation sfter 7 cavs o!f
Imoperabilicy inoperadility
f. Primary Containment &sTsdsd Fitain 90 cavs
Integrated Laak Rate of com~.stion of
Testing each test.
High-Range Primary Containment 3.2.F Within 7 days
Radiation Monitors after 7 days of
inoperadility
High-Range Caseous Effluent 3.2.F Within 7 days
Radiation Monitor after 7 cays of

inoperadility

Special Report (in writing %o the Director of Regiocnal QOffice of

Amendment NOs. B2 .9¢ .125

Inspection and Enforcenment)

Data shall de retrieved from all seismic instrysents actuated
during a seisaic event and analyzed to deterzine the magnityde
the vidratory ground meticn., A Special Report shall de subdbnmit
within 10 days after the event descriding the 2agnitude, fregu
spectrus, and resultant effect upon plant features isportant ¢
safery,



"‘ % UNITED STATES
B NUCLEAR REGULATORY COMMISSION
) WASHINGTON D C 20885
A A\ar 4

- Prant

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 125 TO FACILITY OPERATING LICENSE u‘, DPR-52
TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT, UNIT 2
DOCKET NO, 50-260

1.0 INTRODUCTION

By letter dated August 23, 1984 (TVA BFNP TS-195), as supplemented
September 4 and November 13, 1984, Apri) 3, May 8, June 27, November 20
and December 30, 1985, and Apri) 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 1icen.e to: (1) modify the core physics, thermal and hydraviic
limits to be consistent with the reanalyses assocfated with replacing
about one-third of the core during the Cycle 6 core reload outage and (2)
reflect changes 1n various specifications as a result of plant
modifications performed during the outage. In addition. TvA has updated
the TS pages involved and made administrative correciions.

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

B. Changes related to torus modifications

C. Miscellaneous plant modifications

Reactor protection system (RPS) modification
Scram discharge instrument volume

Analog trip system

Scram permission pressure switches

Drywel)l temperature and pressure

TMI Action plan items (NUREG-0737)

Testable penetrations

Redundant afr supdly to the drywel)
Demineral)izec water isolation valve

0. Residual heat removal (RKR) head spray

-y OO N ON WU B Lo PO~

D. Administrative changes

Lol 2802 7 4 7



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 Unft 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 {rradiated fuel assemblies will be removed from the core
and replaced by 296 General Electric PEXER assemblies and 4 Westinghouse
designed QUAD + demonstration assemblies. In addition, the reload
analysis has been performed by TVA, with the exception of the LOCA
analysis which has been done by General Electric. The demonstration
program has been described and analyses performed on the effect of the
QUAD + assemblies on the core parameters by Westinghouse Nuclear Energy
System, the manufacturer of the assemblies., TVA has submitted a report,
WCAP-10507, "QUAD + Demonstration Assembly Report” (Reference 2) for the
description of the program and its effects, The use of increased core
flow is planned for Cycle €. 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,

Fue! Mechanical Design

The PBX3R assemblies to be loaded into the core are identical to those
{nserted 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 1s required, The mechanical
design of the four QUAD ¢ assemblies 1s described in Reference 2. That
document also describes the fuel rod design analysis. The acceptability of
these analyses for Lead Test Assemblfes 1s the subject of a separate
evaluation (Attached). That evaluation concludes that the QUAD +
assemblies may use the various fuel rod design criterfa of the PEXER fuel

on an interim basis for the Lead Test Assemdliies,

Nuclear Design

This reload 1s the first one performed for Unit 2 by the licensee, The
analysis methods used by TVA are described 1n 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 fn Reference 1. The
shutdown margin s calcylated to be 1.0 percent reactivity change at the
point in the cycle at which 1t 1s a minimum, This value exceedy the
Technica) Specification requirement of 0.38 percent 1nd 1s acceptabdle.

The standdy Liquid Control System provides & 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 gsed in the
performance of transients by TVA., However, a void coefficient]is obtained
in the process of collapsing from 3.D to 1D cross-sections. is value 15
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 1s discussed 1n Reference 2, which is
the subject of a separate evaluation (Attached). That evaluation concludes
that the presence of th: four QUAD ¢ assemblies has a negligible effect on
core neutronics. TVA has performed cycle specific analyses and concurs
with the conclusfons of the Westinghouse report. We conclude that the
nuclear desfgn and analysis of the Cycle 6 core are acceptable,

Thermal-Hydraulic Design

The thermal-hydraulic analysis of the Browns Ferry Unit 2 Cycle € reload has
been reviewed to determine whether acceptable thermal-hydraulic 1imits have
been met, whether acceptable analytical methods were used and whether the
core exnibits thermalehydraulic stability,

Safety Limit MCPR

The GEXL Critical Meat Flux Correlation 1s 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 {s generic for BWR reloads and is acceptable.

Operating Limit MCPR

The procedures and *echniques used to obtain the value of the operating
1imit MCPR are described in Reference 7 which has been reviewed and approved
by the staff. The anticipated transients are analyzed to determine that
which ylelds the lnrgest reduction fn CPR. Tr %t value 15 then added to the
safety limit value (1.07) to obtain the operscing 1imit MCPR, For the
pressurization events both Option A and Option B limits are obtained, The
results were calculated for the PEXBR fue), 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 & in
Browns Ferry Unit 2 and it continyes to be acceptadle for Cycle €. Analysis
of Cycle 6 operation has taken into account such operation,




Core Thermal-Hydraulic Stability

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¥channe)
hydrodynamic stability, It {s the same model which was used for the
analysis of the previously approved Browns Ferry Unit 3 Cycle 6 relcad.

TVA uses a computerized model for analysis of boiling water rl;ctor (BWR)

The mode! proposed by TVA has been under review by the staff, The safety
evaluation of this mode) has not yet been issued but the review has progresced
sufficiently for the staff to approve the TVA analysis of Cycle € of Browns
Ferry Unit 2 for the following reasons.

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

2. The decay ratio as calculated by the TVA model for Cycle 6 of
Browns Ferry Unit 2 1s .71, which is lower than the
calculated decay ratio (.73) of the previously approved Cycle
€ of Browns Ferry Unit 3.

3. The TVA mode) does a good job in predicting the results of
the Peach Bottom Thermal-Mydraulfc Stadilfty Tests,

Presence of QUAD + Assemblfes

The thermal-hydraulic performance of the QUAD + assemblies fs discussed in
Reference 2. The evaluation of that reference (Attached) concludes that
use of QUAD ¢ bundles as demonstration assemblies 1s acceptable provided
that the guidelines of Sectfon 4.1 of Reference 2 are followed and that 2

. 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 stadility characteristics
of the QUAD + assemblies are acceptadle for inclusion in the Browns Ferry
Unit 3 Cycle 6 core. The results of Westinghouse's analytical evaluation
which qualifies the QUAD ¢ stability margin 1s presented in Reference 2.
The focus of this evaluation 1s on individual channe! stcbil1t{ since the
small number of QUAD ¢ demonstratior assemblies in the core will not have
any significant impact on the core average parameters and hence not affect
overall core stability, The Westinghouse analysis show the QUAD ¢
assemblies to have an additional margin of 0.15 1n decay ratio when
compared to the PBXBR fuel alreay 1n the core. The Westinghouse
evaluation used parametric analyses based on published cata to quantify the
relative stadbility margin of the QUAD ¢ demonstration assembly compared to
the PEXBR fuel and did not perform detailed stability calcyulations for the
QUAD + assembly itself,




The staff reviewed the analysis performed by Westinghouse in Referenc 2

and has found 1t to be a reasonable method for approximacing the stability
margin for the QUAD + assembly. While the staff finds that sudh an aporoach
s acceptable for the 1imited number (&) of QUAD + assemblies Bin the core
it 1s very approximate and considerably more detatled 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 pressurfzation transients were analyzed with the TVA-RETRAN
(Reference 7) code which has been reviewed and approved By the staff. The
two condftions cited in the review use of the COMETHE-IIT ) code and
approval of the parent RETRAN code, has been satisfied. Use of TVA-RETRAN
is therefore acceptable.

The nonprecsurizaticon events were analyzed with the three dimensional core
simulator code (Reference 5) since these are either steady state events or
very slow transients, The 11m1t1n? pressurization transient {s the Load
Rejection Without Bypass and the ) m1t1n8 nonpressurization events are the
Loss of Feedwater heater and Mislocated Bundle Error. Since the replace-
ment fuel 1s fdentical 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 M/PLHGR Timits for the PBDRB284L assemdlies can be
conservatively applied to the QUAD + assemblies. The rod drop accident
analysis was performed with the methodology described {n Reference 8., This
methodology was approved for use in the Cycle € 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 1s 152 calories per ?ram 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 Pressure Switches at 1055 PSIG

Current Technical Specifications requice the main steam line fsolation
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 1s greater than 1058 psi?. Since the core 1s protected
by & high pressure trip at 1085 psig 1n al)l modes the two scram functions

serve no usefyl pyurpose 1n the refuel and startud/hot standdy modes. TVA
proposes to delete the reguirement for operadility 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 1n these modes. We conclude that the proposed Techniza)
Specification change s acceptadle.




MCPR-MAPLHGR Specifications

The operating 1imit MCPR as a function of average scram time, T § has been
altered to account for the Cycle 6 reload. The proposed curve (Figure
3.,5.K=1) 1s consistent with the value given in the reload report (Reference
1) and 1s 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 hive been made in the MAPLMGR valyes, The
values for the PEDRB28B4L type are to be used for the QUAD + fuel, Such use
is Justified in Reference 2 for cCemonstration assemblies and 1s acceptabdle,

Reference 1n Bases

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

Based on the review described above, we conclude that Browns Ferry Unit 2 may
be loaded and operated for Cycle 6. This includes the presence of four QUAD +
bundles as lead test assemblies. This conclusfon 1s based on the following:

1. The safety analyses have been performed by proviousl{ approved
methods and procedures, except for those directly relating to
the damonstration 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 € core meets all the staff's acceptance criteria,

B. Changes Related to Torus Modifications

One of the changes to the TS s to revise the tables that 1ist the
surveillance instrumentation assocfated with the suppression pool bulk
temperature. This modification provides an improved torus temperature
monitoring system which consists of 16 sensors, This wil) provide a more
accyrate ?ndicat!on of the torus water bulk temperature as required by
NUREG-066) and wil) replace the suppression chamber water temperature
{nstruments 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
operadbility 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 1t consistent with NRC
guidance and 1t 1s, therefore, acceptabdle,

C. Miscellan 1ant modification ,
1. Reactor Protection System (RPS) Modifications.

By letter dated August 7, 1578, the Commission advised TVA that during review
of Hatch Unft 2, the staff had identified certain deficiencies In the design
of the voltage regulator system of the motor generator sets which supply
go-or to the reacter protection s‘stcm (RPS). Pursuant to 10 CFR $50.54(g),
VA was required to evaluate the RPS power supply for Browns Ferry 1, 2 and 3
fn 1ight of the information set forth 1n our letter. By letter dated
September 24, 1980, the staff Informed TVYA (and most other BWRs) that "we
have determined that modifications should be performed to provide fully
cedundant 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 conceptys)
design proposed by the General Electric Company and the installed modification
on Hatch are acceptable solutfons to our concern." By letter dated
December 4, 1580, TVA committed to install the required modifications. By
letters dated October 30, 1581 and July 28, 1982, NRC sent TVYA mode! Technical
Specifications for electric power monitoring of the RPS desfgn and modifications,

By Yetter dated June 27, 1985, the staff approved the TVA proposed design
modifizations to the RPS power supply system, During the current outa!o of
Unit 2, the RPS s being modified to provide a fully redundant Class !
protection at the interface of the non<Class I1E power supplies and the RPS,
This will ensure that fatlure of 2 non-Class 1E reactor protection power
supply will not cause adverse interaction to the Class IE reactor protection
system,

The Technical Specifications are being revised similar to the model 715
provided to TVA to reflect the 1imiting conditions for operation and
surveillance requirements assoctated with the RPS modifications. Page 42
fs being modified to add a description of these s -tions in the Bases.

Based on our Safety Evaluation dated June 27, 1985, and the TS submiited
we find the proposed amendment acceptable.

2. Scram discharge instrument volume

The scram discharge instrument volumes (SDIVs) were modified to address
fnadequacies fdentified ? the partial rod insertion evemon Browns Ferry
Unit No. 3 fn June 19800 The modifications of interest to this Safety
Evaluation 1nvolve replacing the scram discharge tank's float devices

[T) Briefly, an undetected accumulation of water in the SOV reduce: the
available free volume for discharge of scram water which inhidited
fnsertion of the contro) rods. The level detection system utilfzed
float type instruments and an inspection of the Instruments turned up
severa) floats that had Deen damaged. It could only be concluded
that the floats had Deen subjected to harmfy) hydrodynamic forces.



with new electronic level instruments. These instruments will inftiate a
scram on high level,
lqvirod

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
ifn Section C-3 of this SE.

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

3. Aralog trip system

The analog transmitter trip system (ATTS) 1s a new design for portions of
the systum instrumentation of the Reactor Protective Syrtem (RPS) of Bofling
Water Reactors. It was developed by the General Electric Company (GE and i
bcin? supplied as original equipment in later built BWRs (e.g., BWR €). G6f
developed the ATTS to offset operating disadvantages of the digital sensor
switches of the orfginal safety system instrumentation, The principa!l
objective of the ATTS 1s to improve sensor intelligence and relfadility
while enhancing testing procedures.

The cdesign was adapted to Browns Ferry Unit 2 to replace the existing
mechanica) switches that senmse drywel]l and reactor pressures with an2leg

loops and to modify ‘me reactor water level indication loops to improve

the reliability, accuracy and response time of the instrymentation, (hance in
design basis, protective function, redundancy, trip point, and legic would not
be involved or modified as a result of the equipment changes.

¢ Basically, the licensee 1s proposing to replace Barton, Barksdale, Static-0-
Ring, and Yarway instruments with Rosemount analog pressure transmitters and
RosGmcunt analog trip units, Aleng with the system enhancement offered by
the new electronic fnstrumentation, the licensee proposed to extend the
maximum calibration fnterva) to “once an operating cycle,” This was based on
the high relfadility of the analog Instrumentation systems,

The varfous calibration fntervals (not the same as functional test intervals)
being used at the plant are:




1) Once every 7 days

2; Once every 3 months

3) Once every & months

4) Once every 18 months

§) Once each refueling outage

The channel calibration once per operating cycle 1s less conservative than
the present requirement for calibrations of sore systems once every 18 months,

It has come to our attention that the duraticn of an operating cycle may

not be adequately defined, Mid-cycle shutdown may occur such that an operating
cycle ll{ be extended w~ell beyond the 18-month period which has been
previously considered to be the lon'cst operating cycle. The operating cycle
time {s dependent on the reload fue

design, which can vary betweer 12 and
18 months.

The primary factor in setting the calfbration intervals 1s the drift of the
transmitters and trip units, The total loop accuracy and the total loop drift
are added to obtain the trip setpoint, In many cases, the manufacturer's
specifications only provide drift values for 6 to 12 month intervals. These
drift values must now be extrapolated linearly to provide for 18 months or
longer calibration intervals,

Based on the above information, we concluded that the Technical Specification |
changes extending the calibration frequencies to “once/operating cycle” are
acceptable 1f these calibration frequencies/intervals are 1imited 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 thefr assocfated alarm units,

By letter dated Apri) 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 acceptadle,

4., Scram permissive pressure switches

This has been covered in Section A above,

§. Drywel] temperature and pressure

The drywe!! temperature and pressure surveillance instrumentation {5 being
upgraded this outage to provide qualified, more relfable Instrumentation,
The TS, Tables 3.2.F and 4.2.F, have been revised to reflect new instryment
nymbers for the new upgraded drywel] temperature and pressure
instrumentation, The surveillance requirements remain the same. We have
reviewed the proposed changes and based on our review find them acceptadle,
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In Novamber 1380, the staff fssued NUREG-0737, "Clarification of ™I Action
Plan Requiraments," which included all TM] Action Plan 1tems apfroved by

the Commission for implementation at nuclear power reactors. NUREG-0737
fdentifies those ftems for which Technical Specifications are required. A
number of {tems which require Technical Specifications were scheduled for
implementation after December 31, 1981, The staff provided guidance on the
scope of Technical Specifications for all of these ftems in Generic Letter
8336, Generfc Letter 83+37 as fssued to al) lo111», Water Reactor licensees
on November 1, 1983, In this Generic Letter, the staff requested licensees to:

6, TMI Action plan items (NUREG-0737) ,}

. review their facility's Technical Specifications to determine {7
they were consistent with the guidance provided {n the Generic
L.tt.ro and

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

By letter dated August 23, 1984, as supplemented, TVA responsed to Generic
Letter 8336 by submitting Technical Specification change request for Browns
Ferry Unft 2. This evaluation covers the following TMI Action Plan ftems:

Noble Gas Effluent Monitor (I1.F.1.))

The 1icensee has supplemented the existing normal range monitors to
provide noble gas monitoring 1n accordance with T™™! Action Plan Item
I1.F.1.), The proposed Technical Specifications for Noble Gas
Effluent Monitor are con:ifstent with the ?uidoiinos provided in
Generic Lettar B3-36. Theref. e, we conclude that the TSs for [tem
I1.F.1.) are acceptadle.

Sampling and Analysis of Plant Effluents (I1.F.1.2)

The guidanie provided by Generic Letter 8336 requested that an
adminfstrative program should be estadblished, implemented and
maintained to ensure the capadility to collect and analyze or measure
representative samples of radfoactive fodines and particulates in
plant gaseous efflyents durtng and following an accident. The
licensee has proposed TSs that are inclyded with the TSs for
Surveillance Instrumentation, The proposed TSs for sampling and
analysis of plant efflyents meet the intent of our guidante,
Therefore, the proposed TSs are acceptadle,

Drywell Migh-Range Radfation Monftor (11.F.1.3)

The Yicensee has installed two drywell radfation monftors in Browns Ferry
Unit 2 that are consistent with the guidance of TMI Action Plan Item
11.F.1.3, Generic Letter B3.36 pruvided guidance for 1imiting conditions
for operation and surveillance requirements for these monitors. The
11censee proposed TSs that are consistent with the Juidance provided in
Generic Letter B83-36. Therefore, we conclude that the proposed Tis for

Item 11.F.1.3 are acceptadle.
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Drywell Pressure Monitor (I1.F.1.4)

Browns Ferry Unit 2 has been provided with two wide range chains for
nonitor1n¥ drywell pressure following an accident, The licensRe has
proposed TSs that are consistent with the guide'ines contained in
Generic Letter 83-36. Therefore, we conclude that the proposed TSs for
drywe!] pressure monitors are acceptable.

Suppression Pool Water Level Moniter (I1.F.1.5)

The suppression pool water level monitors at Browns Ferry Unft 2
provides the capability required by ™I Action Plan Item II.F.1.5, The
proposed TSs contain 1imiting conditions of operation and surveillance
requirements that are consistent with the guidance contiined 1n Generic
Letter B3.36, Therefore, we conclude that the proposed TSs for
suppression poo) water level monftors are acceptable.

7. Testadble Penetrations

Modifications are being made to the flange side of 14 containment isolation
valves which cannot be fsolated from primary containment to Be tested,

This modification will provide twy gaskets with a pressure tap Detween the
gaskets to allow the flange to be leak tested. Operadility of the valve
will not be affected by this modification, Fourteen new testadle
penetrations resulted and they were added to the tadle of testadle
penetrations with double o-ring seals (Tadle 3.7.8), New surveillance
requirements are also being added., This ch.nge was previously approved for
Unit 3 by Amendment No. 78 dated August 27, 1984,

Several editorfa) changes were also made to this tadble, They include revising
the fdentification name on several penetrations, adding a penetration that was
tested but was inadvertently left out of the tadle 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
11sted in this table for "T.1.P Drives’ and s deing /ised to reflect that
1t 15 a "Spare.” The drywell head 1s deing added to 13 tadle. It was
{nadvertently not 1isted, dut was included 1n the surveillance program, We
have reviewed the proposed changes and find that the changes bring Tatle
3.7.8 into conformance with 10 grn 50 Appendix J for all testadle

penetrations with double o-ring, and are acceptadle,

8. Redundant Atr Supply to the Drywell

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

3. Demineralized water lsolation Valve

The TSs are revised to dels rary containment fsolation valve 2-1143 of the
demineralized water syster ve 150lated the demineralized water 1ine
to the torus ring header, o longer used, 3o the valve will be
removed and the 1ine cap: ‘alated functions will be adversely
affected by disconnectin was previously approved for Unit 3

by Amendment No. 78 dates
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We have reviewed this change and find that the TS change replacing the valve
by & cap that will not leak 1s acceptabdle. l

10, Residual Heat Removal (RMR) Wead Spray

Two 1solation valves on the residua)l heat removal head spray line were removed
from Unit 2. The head spray line was removed and the penetration capped. The
TS are being revised to remove these valves from the table of valves to be
tested. The change deletes prim:ry containment fsolation 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 1ine 1s part of the Intergranylar Stress Corrosion Cracking
Study being done on Browns Ferry. No safety related functions will be
adversely affected by disconnecting this line,

We have reviewed this change and find it acceptadle.
D. Administrative Chan

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 editorfal changes such as to delete obsolete
references, charge bases to reflect the changes to the Technical Specifications,
correct page numbers, correct typographical errors, etc. The surveillance
requirements for the personne) air lock {5 being changed to be consistent with
the surveillance for Units 1 and 3, The proposed chon?o includes deletion of
the reference to safety valves in conjunction with rellef valves, The safety
va:vus with unpiped discharge have been removed and replaced with relfef

valves,

NV IRONMENTA NSID.RATION

This amendment changes a requirement with respect *o installation or use of a
facility component located within the restricted & .2 as defined in 10 CFR
Part 20 and changes surveillance requirements. The staff has determined that
the amendment fnvolves no significant fncrease in the amounts, and no
significant change 1n the types, of any effluents that may be released
offsite, and that there 1s no significant increase in individual or
cumulative occupational radiation exposure, The Commission has previously
fssued a proposed finding that the amendment involves no significant hazards
consideration and there has bdeen no pudlic comment on such finding,
Accordingly, the amendment meets the eligidility criteria for categerical
exclusion set forth 1n 10 CFR §1.22(c)(9). Pursuant to 10 CFR 51, 2(b), mo
environmental impact statement or environmental assessment need be prepared
in connection with the f1ssuance of the umendment,
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4.0 CONCLUSION

We have concluded, based on the considerations discussed above,fthat:
(!{ there 1s reasonable assurance that the health and safety off the public
will not be endangered by operation in the proposed manner, and (2) such
activities wil) be conducted fn compliance with the Commission's regulations,
and the fssuance of the amendment will not be Inimical to the common deferse
and security or to the health and safety of the public.

Attachment:
Evaluation

Principal Contributors: W, Brooks, G. Schwenk, J. Mauk, C. Patel, and
M. Grotenhyis

Dated:. August 13, 1986
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ATTACHMENT

EVAC . . RELATING 70 TOPICAL REPORT WCAP-10807 l

AD + NSTRATION MBLY 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 references this report in its application for the
Cycle 6 reloac of Browns Ferry Unit 2, the staff has performed a "mini-revie«"
of the report to evaluate the impact of including four of the QUAD + assemdlies
in the core as Lead Test Assemblies (LTAs). AY] aspects of the assemd)
performance are evaluates except that of thermal-hydraulic stability, ‘hnt
aspect s 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
RWR/6 cores with either “C" or "D" lattice designs. It is intended to provide
reduction in fuel cycle costs along with increased therma) margins. Care has
been taken to make the QUAD + assemd)y compatible with currently used BwR
bundles, pa~=ticularly the P8xBR design. Details of the design of the QUAD +
dssemdly are helo to be proprietary information by Westinghouse.

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

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

2. The QUAD ¢ demonstration assemdly will not become limiting
unger trarsient conditions,

3.  One QUAD « demonstration assemdly should be placed
sdjacent to & Local Power Range Monitor (LPRM) string.

4. QUAD + demonstration assemblies should be loaded guarter:
core symmetric



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

6. QUAD + assemblies should preferably not be loaded next t
contro)l rods which are inserted in the power range of
operation during the first cycle.

2.1 Fue) Mechanica) Design

The QUAD « lll.lb\{ fs designed to have the same length as the standard BwR
assembly but has slightly larger latera) dimensions. The QUAD + channe) design
has improved creep resistance compared to the standard design which ensures
that an adeguate 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 * ¢ standard design.

The QUAD + assembly contains more fue)l rods than the standard assembly. Each
rod ‘s smaller in diameter than the standard rod and 1s surrounded by 2ircalloy
cladding which has been specially treated to improve corrosion resistance.
Six=inch blankets of natura) uranium are provided at the top and bottom of the
fue) stack and gadolinia 1s used in selected rods to improve radial power
distribution and to contro) 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 1s assured by evaluation to design criteria which prevent excessive
fue) temperatures, excessive internal rod gas pressures due to fission ?as
release, clad flattonin?, fatigue, corrosion above clad materia)l remova

limits, and excessive cladding stresses and strains during normal operation and
anticipated transients, The westinghouse PAD fue)l performance code was used
for the analyses. This code has been approved for use with PWR fuel and we
find fts use for QUAD + fue) acceptable for lead test assemblies. This
conclusion 15 based on the fact that large marging will be maintained De.ween
safety limits and expected fuel duty for the LTAs, The dosi?n evaluations show
that the QUAD + fue) 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 PExBR 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 1s sufficiently similar to the Westinghouse PALADON
code to peruit the conclusion that the 3-D comparisons are acceptadle,
particularly since the QUAD + assembly are located in non-limiting positions,

Comparisons were pade Detween the two assemd!ies for:

® assemdly reactivity (K, vs exposure)
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® Joca) peaking factor

void coefficient

® mogerator temperature coefficient

® Doppler toefficient l

cold rodded and unrodded reactivity
® rod worth as a function of void content
® delayed neutron fraction and prompt neutron lifetime,

These calculations demonstrated that the QUAD + assembly characteristies were
similar of those of the PExBR assembly 1t {s designed to replace, or were
conservative with respect to 1t. Three dimensiona) calculetions were performed
with & QUAD + assenmdly replacing a standard assembly to confirm that such
replacement has no significant effect on core behavier. The QUAD + assembly
has & slightly flatter enc-of-cycle axial power distribution than the stancard
assembly due to & smaller void coefficient in the former. LPRM readings near
the Q + assemb'y were within 1 to 3 percent of those for a standard assemdly
assembly = wel)l within the LPRM uncertainty. We conclude that s bstitution of
four QUAD + assemblies for four standard assenblies will have negligible effect
on the neutronic behavior of the core.

2.3 Therma)-Wydraulic Analysis

Acceptability of the thermal-hydrayu'fc design is based on hydravlic
compatibility of the QUAD + cesipr with the BxBR standard design and on
acceptable CPR performance. It 15 claimed that flow tests have shown that
virtually 1dentica) pressure Zrops exist across the two bundle typas at rated
core flow and power conditions, but no data are presented. Outer bypass flows
and in-channe) flows are also the same for the assemily types, dravlic
compatibility is thereby assured. The CPR performance of the * assembly
15 caleulated with the AA-74 correlation developed by ASEA-ATOM for an Ex8 fye)
assembly. This use is supported by the observation that the improved spacer
grid design results in extra CPR -argin for the QUAD + assembly. The use of
the GEXL safety Yimit value of 1.07 for the QUAD « .osono\{ (used with the
AA-74 correlation) 1s supported Ly 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 correlsitiony 1s different and
the conclusion that & 1imit of 1.07 applies to doth may not be valid. Fimally
the GEXL correlation wil)l bDe used for the QUAD « gdemomsiration assemblies when
operating in the reactor.

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

In order to obtain additiona) margin to CPR Yimits the guidelines 1isted in
Section 1 above are designed to provide a 10-20 percent margin in power Detween
the QUAD + assemblies and the leading assemdly under normal cperating core
conditions.

2.4 Transient and Accident Ana'yses

2.4.1 Core-wide Transients

The consequences of core~wide transients depend upon core-wide neytronics
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 Y088 of feedwater heater, the change in CPR for the QUAD + assembly 1s
essentia)ly the same ‘as that for the PExBR assembly. The rapid trapsients,
such s Yoad relection without bypass, result in larger MCPR change} for the
QUAD + fue) relative to the standard furl. For a typical such tranpient the
change in CPR of a QUAD + bundle could be as great as 8 percent larQer than
that for the standard bundle. As indicated in Section 4 adbove & margin of 10
te 20 percent is proviged by following the guidelines given in Section 1. In
view of the increased change in CPR guring transients and the uncertainties in
the applicadility of the GEXL correlation to the QUAD + assembly we conclude
that the generic mergin of 10 to 20 percent is not sufficient. We will
therefore require cycie specific zaiculations to assure that a margin of at
least 20 percent 1s present, '

2.4.2 Qropped Red

The QUAD + assemb)ies wil) be plrced in the core 1n positions at Teust one row
away from the rod shown by analysis 1o have the greatest worth in the startup
recime where the conseguerces of the rod drop accident are significant., The
QUAD + assembly will thus not be limiting for this event.

2.4.3 Rod withdrawa) Error

The rod werths at power are smaller for QUAD + assemd)lies than for standard
ones. 1n addition the QUAD + assemdlies will be loaded into man=limiting
locations. The intent of the demonstration progras is to have the QUAD +
assemblies im non-rodded luca*ions at power. For these reasons the presence of
the QUAD + assemblies will not affect .he rod witharasa) error analysis,

2.4.4 Fyue) Migloading Event

The mislocction and misc-ientation of QUAD + assembly has been analyzed. Since
{1 has been cetigned to have essentially the same reactivity as the
corresponding PExBR assemily the analysis for the latter assembly s
apslizadle. Th» flatter enrichment gdistribution factor of the QUAD + assemdly
result in smaller changes in LWGR ang CPR for misorientation events than with
the corresponding PExER assemdly,

2.4.5 Loss gf ggg\!nt Accigent “QCA}

The QUAD + assemdly has several features which tend to mitigate the
consequences of the loss of coolant event when compared to the equivale | PBxER
assecdly. These include isproved radiation heat transfer characteristics and a
thinner cnanne) which 1s more easily quenched. The lower plate design tends 1o
delay the voiding of the assemdly leading to an extended film beiling period.
ror the same 1uc? pundle power, the linear heat generation rate in the fuel i3
lower. These »eactors tend to reduce the pe_k cladsing temperaiure in 2 LOCA
comoared 10 the equivalent PExBR assemdly. Thus 1t may De concluded that the
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LOCA analysis performed for & core loaded with standard assembiies wil) be
applicable 1o QUAD + fuel and that MAPLMGR 1imits obtained for the equivalent
PExSR assembly may be conservatively applied tc the QUAD + asseubly.

3.0 CONCLUSIONS

Based on the review which {5 described above we conclude that WCAP-10507
prasents sufficient information to support the use of up t¢ four QUAD + bundles
as demonstration assemblies n BwR/) through BwR/6 cores provided that:

1. The guidelines presented in Section 4.1.7 of WCAP-10507
are acdhered to, anc

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

pore extensive loading of QUAD + assenblies into BwRs will be subject tc

Ary
cons derably greater depth than is described in this evaluation,

revies in



