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1 INTRODUCTION

Supplement Kos, € and 7 to the Safety Evaluetion Report (SER) NUREG-078) were
fssued ir Joruary end March 1589, The supplements discussed the evaluation of
fssues pertaining to the operation of Scuth Teras Froject, Unit 2 (STP«2) and
were fssved in support of the low-power and full-power licenses for STP.2,
AMthough e sug; ements were writter to resolve 1ssves for STP-2, many of the
fssues alsc epply to South Texas Project, Unit 1 (STP-1). This Safety Eveluation
(Stg addresses those fssues which were resolved for STP-2 enc which also apply

to STP-1. FEach of the sectiors i¢ runbered the same as the corresponding

SER section, Each section is supplementary to and not in lieu of the discustion
| in the SEF end 1ts supplements,

I ¢ SITE CHARACTERISTICS
2.4 Hycrologic Engineering

2.4.14 Technica) Specifications and Emergency Operating Requirements

In Sections 2.4.11.2 and 2.4,)¢ of the SER, issued Apri) 1986, the staff
indicated thet South Texas Project (STP) would be permitted to operate only
wher the water tenperature in the Essentia) Cooling Pond (ECP) wes less than @
maximur value, At STP, the ECP is the Ultimete Heat Sink (UKS)., The Apri)
1986 SER did not spec1¥y what the maximum value would be.

In SSER 1, issued September 1966, the staff indicated that, based on the
1icensee's analysis of the therme) performence of the ECP, the meximum tempere-
ture would be S5°F on the intake side of the pond., The staff characterized
this temperature &s the meximum pond temperature at the start of the design
besiz eccident (DBA), Based on this infernation the staff reconmended thet the
Limiting Concition for Operation, Technical Specification Section 3.7.5,
“Utimete Heat Sink", should establish & maximum temperature ir the ECP of 9L°F,



.i Yetters doted Jerwery 13 anc Ferch §, 1967, the licernsee indiceted thet
the e fnwn tenperoture cited in SSER ,(YSQCt‘C' 2.0.1¢, wes frcorrect ard

requested thet Techrice) Specificetion (T8) Section 3.7.5(b) be changed
occcrcimg1y. In sddition, the licensec's Janvary &, 18E7 Yetter requestee
thet Techrice) Specificetion Section 3.7.5 be revised to pernit continued
operetion of the plant for 72 hours with the UHS inoperable,

The Vicensee indiceted thet $5°F is the norme) opcrcting tenperature of the
ECP, This temperature 1s based on the cesign of the ECP end norme) meteorologice)
conditions at the STP site., To determine the maximum water temperature i the
ECP ot the stert of the DBA, @ 20-day initielization period using wOrst case
historice! meteorologicel dete for the STP site was applied to the 98°F norwa)
“pereting temperature., This 20-day initielization period produced @ maximum
water temperature of 99°F at the intoke side of the pond, The analyses used by
the Yicensee to assess the therme) performance of the ECP are discussed in
Fine) Sefety Analysis Report (FSAR) Section 9.2.4.3.3. The licensee's analyses
comply with the regulatory pesitions of Regulatery Guide (R.G.) 1.27 and were
previously accepted by the steff,

The Vicensec hae perfurned & therna) erelysis of the ECP during desigr
accident conditiors which indicetes thet with & temperature of 99°F at the
purp suctior sicde of the ECP the mex fnur outlet tenperature of the cou?onert
coc1ing water (CCM) Meat Exchanger (for the unit experiencing DBA) wi 1

be 120.5F. The Ncensee hes alsc dentified the Reactor Cortaimmert Fan
Coclers as the nest terperature sersitive equiprent cooled by CCV, with @
Hiriting tenperetuve of 126°F fron the COW syster, The staff's interpretation
of the neteorclogice) requirements would have usec ¢ slight)y differert
eligrnent of the meteorclogical historice) record which would result 11 @
moxinun. cutlet temperature of the CCKN Meat Exchenger (LOCA unit) of about
172°F which 15 still well withir the 126°F 1imit for the Reactor Cortainnert
Far. Coolers,

Since the Yicersee's analysie indicates that, during periods of extrene hot
weather, the temperature at the intake side of the ?c may reach 99°F ard thet
this tenperature wil' rnct affect the operation of the Resctor Cortatrmert Fan
Coolers, the Yicensce reguested thet Section 3.7.5 of the TS be revisec.

This request wae grarted in the conbined TS fssved with the STP-2 Tow-power
Ticense since the meximun temperature of 99°F will not viclate the CCV systen
cesign criterion,

Technica) Specification Section 3.7.5, "Ultimate Heat Sink", contains two
eriterie which determine 1f the UHS is opersble. These criterfa include &
minimum water level et or above 25.5 feet mean sea level, and an average
woter tenpersture equal to or less than $8°F. 1f the cr‘teriu are not met, the
exfsting TS Action Statement requires that the plant be in Mot Standby withir
€ hours and in Cold Shutdewr within the following 30 hours. By letter deted
January 13, 1987, the licensee requested thet the Action Statement be
revised to pernit continued operetion for 72 hours with the UMS fnoperable
grior to 1n1tiot1n¥ shutdown, The licensee's request was derfed, Technica)
:e(1f1cation Section &.7.5 provides surveillance requirenents for the UPS,
This technica) specificetion section requires the plert operétor to deterrine
1T the UPS is opereble et least crce every 28 hours by verifyirg that the water
Teve) and temperature eve withir the Yimits set by Technica) Specificetio
Section 3,7.5. Durirg plent operetions, periodic surveillance of the UMS will
indicete if the weter leve) erd tenperature fr the UHS are approaching the

~y



Twits set in TS Section 3.7.5. Thic surveillence will give the plant operators
sufficient time to take appropriate corrective actions to prevent the water

Teve! and/or temperature 1n the UMS from reaching their Yimits, If the corrective
sctions toker by plent operetors are not successful, such that the UNS becones
incperable, ar edditione) 72 hours of operation with continuing corrective

actions would not be justified,

In conclusion, the Yicensee was pernitted to use 99°F as the maximum water
temperature of the ECP &t the intake structure, This temperature is the
mexinum permitted by the COW systen dosign criterie end is in compliance with
the guidelines of R.G. 1.27 and GDC 44 of Appendix A to 10 CFR Part 50,

Additionally, the licensee was not permitted to continue plant operations

for 72 hours after determining that the UMS is inoperable. Continued operatior

:1th the UKS inoperable would be & viclation of GDC 44 of Appendix A to 10 CFR
art 50,

3 DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT ARD SYSTEMS

3.9 Mechanicel Systems and Componernts

3.9.3 ASME Code Clase ), 2, enc 3 Components, Component Supports, and
Core Support Structures

3.9.5.1 Loading Combinations, Design Transients, and Stress Limits
3.9.3.1.1 Thermal Stresses in Piping Connected to the RCS-Bulletin 8E-08

Bulletin BE-C8 (Therna) Stresses in Piping Connected to Reactor Coolant
Systere) recvested that each licensee (1) review the reactor coolant system
to 1dertify ary connected, urisolable piping that could be subjected to
terperature distributions which would result in unaccepteblie therme) stresses,
and (2) teke action, where sucl piping 1s 1dertified, to ensure that the
pipirg will not be subjected to unacceptable thermal stresses,

On Septerber 28, 1966, KL&P providec its response to the bulletin action fterms
ir accorderce with the regortir; requirements ¢¢ stated in the bulletin, In
respunse to Actior 1, HLAP stated that a1) systems connected to the RCS ir

Unit 1 were reviewed, and sections which cannot be isclated and are susceptible
to thermal stress oscillation were identified. These incluced a portion of the
auxiliary spray line and the cherica) and volume control system (CVCS) norma)
and alternate charging lines.

In response to Action Item 2, HLAP intends to perform 2 non-destructive
examingtion of the sections which cannot be isolated to verify that there
are no existing flaws,

In response to Action Item 3, HLAP committed to deve\on @ program to provide the
required continuing assurance by December 1, 1988 and have it implemented
prior to startup from the first refueling cutage,

HLOP has setisfied Reporting Requiremert ho. 1 of the bulletin in its lette
dated September 29, 1966, Keporting Fequirement No. 2 will bs satisfied within
20 deys of the conpletion of Actions ¢ and 3. The staff fincs this acceptatle,



2,90.0.8  Mor-Conforming Meterials « Bulletin B8-06

ARC Bulletin No, BB-0f, issved May €, 1988, required holders of constructior
perwits (CP) and operating licenses IOL) tc submit infornetion regardirg
moteriels supplied by Piping Supplies, Incorporated (PS1) et Folsom, New
Jersey, West Jersey Manu acturin? Company (WJM) et Williamstown, New Jersey,

end Chews Landing Farufacturing Incorporated (CL). The bulletin requested thet
licensees: ‘l) ehke action to essure thet meterials comply with ASME Code and
desigr specificetion requirements or ave suiteble for their intended service;

or (2) replace such materials, The NRC action was precipitated by the discovery
thet certifiec materia) test reports (CMTRs) for meterie) supplied by PS) and
WM contained felse informetion about materia) supplied to the ruclesr industry,

A nunber of CFMTRs were u:g;rent1y veed to certify thet conmercial-grade stee)
ret the requirenerts of [ Code Section 111, Subarticle NCA-3BOO, by using
¢ domestic furging compary's letterhead.

The Yicersee's response consisted ¢f @ letter dated Septenber €, 1988, The
report described the rethodology used to fdertify end test the nonconforning
ports, cortedned @ summary of the test resu e, and presented the engineering
evaluetions end analyses.

The Yicersee conducted & rulti-faceted prograr to fdertify enc locate neteriale
supplied by the suppliers identified, HLAP undertock & comirehensive eveluaticr
in concert with the STP cortractors, other utilities, and the Nucleer Manegerent
and Resources Counci) (NUMARC). The overel) effort frvelved extersive decuners
searches, fie1d walkdowns, extensive field erc laboratory testing, nationwide
cocrdination of informetion, anc engineering eveluation of results,

Following receipt of the bulletin, the site bulk materiel heat logs were
reviewed te deternine which heats of bulk reterie) were rerufactured by best
cersey Menufacturing (WOK) or Piping Supplies, Inc. (PS1). The review
icertified each heat of bulk reterfa) which was field installed ir safety-
releted piping systems, This review revealec that only flarge materie) wes
supplied ir Uk by these manufacturers,

In order to substartiete the eccuracy of thet review, 2 complete review ¢f
insteYletion docunerntetior wes performed to identify the specified
manufacturer of each flange instelled in the plant, This review velideted the
accuracy of the warehouse heat Togs aid provided the specific instelled
locetion of each WIM/PSI flange. No Chews Landing (CL) meteria) wes
fdentified in either review,

To complete the search, & comprehensive review wae conducted of verdor
corporent deta packeges to fdentify WIK/PS] rateriels $Uﬁp1‘ed with those
compenents, This review fdentified & runber of valves, heat exchangers,
stroainers, and skid-nounting piping systens containing WIM/PS] flanges. There
were no blind flanges identified.

Mr additivne) search was conducted for nor-flen?e product forns es described
in the tulletin and supplemente, This review effort corcluded that nc
nern=flenge product forns were supplied to STP by the suspect suppliers,



When comp'eted, the record review effort identified ihat a total of 110
flanges supplied by WM or PS] were installed in STP-1, Tws types of flange
meterial were fdentified -~ SA105 and SA350/LF2. A1) remaining warehouse stock
o; WOM/PS] material was svgregated in the warehouse pending final resolution

of this issue,

On the basis of its review, the staff finds that HLAP conducted a thorough and
comprehensive search to identify and locate nonconfornin, flanges and fittings
supplied by PSI/WIM/CL in response to the requirements of Bulletin B8-05, and
Supplements 1 and 2. The staff also finds that HLAP was responsive to the
action and reporting requirements of Bulletin 88-05, Supplements 1 and 2, and
that there is & high probebility that all nonconforming flanges and fittings
have been identified. The staff concludes that HLAP's fdentification efforts
provide an adequate basis to resolve the nonconforming materia) identification
concerns described in Bulletin B88-0%5 and are acceptable,

Description of Licensee's Test Program

KL&P conducted field E?uotip tests for cach installed flange and provides o
number of WJIM/PS] supplied SA105 flanges from warehouse inventory to NUMARC
for laboratory aralysis. They also provided the data obtained from their
record reviews and field testing for use in the NUMARC data base, At the
request of the NRC, additional chemica) analyses were performed on flanges
that had hardness readings below a Brinell Hardrness Number (BHN) of 137,

There were six different heats of field installed SA105 flanges. Each piece
wes field hardness tested and at least one piece from each heat was laborztory
tested (12 pieces total)., Additiona)l laboratory chemical analyses were
performed on randomly selected warehouse specimens from the six heats. A))
test results were within the SA105 chemistry ranges.

There were nine different heats of vendor installed flanges, one of the heats
is common to one of the above mentioned field installed heats., 0f the eight
other heats, four had at least one flange outside the BHN range of 137-187,
Chemical analyses were performed on filings removed from the shoulder of six
flan?es whose Equotip test results were suspect, These six samples represented
the four heats which had flanges outside the 137-187 BHN range. Two of the six
flanges had chemistry outside the specification range., A1l of the flanges that
were nonconform1ng due to low hardness or to chemistry were subject to a
structural analysis which assumed reduced strength properties,

There were four heats of field installed SA350/LF2 flanges, one heat was
laboratory tested as SA105 materia) (it was certified for both specifications).
Another of the heats was laboratory tested for hardness and met specifications,
Additional laboratory chemical and wechenical testing on one flange from each
of the four heats indicated they were al) within specification,

The staff was concerned with an apparent pattern of consistently high hardness
readings on one heat of SA350/LF2 materia) (heat number 170%), gut additiona)
warehouse and laboratory hardness tests on cross sectioned flanges of this

heat showed acceptable hardness across the entire volume of the flange and on
the flange face. The high hardness readings in the field were determined to be
due to a surface hardness condition on the shoulder of the flange (the only
accessible surface for field testing). The surface hardening is the result of



a quenching and tonpcring operation, For flanges that were outside the acceptable
0

“HN range and had nonconforming chemistry, the staff examined mechanical
property date from actual tensile tests and chemical sample data from the same
heat of material and concluded that, in view of the conservative nature of the
ASTM A370 hardness conversion used, the strength reduction assumptions used in
the structural analysis were conservative., The tensile tests indicated that
the actual strength ranges were not at a level where stress corrosion cracking
would be a concern., Further, there is no weldability concern on an alresdy
installed and inspected flange.

Based on the above described material mechanica) proporty and cnemical testing
which was supported by the NUMARC industry wide testing program, #nd tie
structural analyses below, the staff concludes that the components in question
are acceptable for their intended use.

Evaluation of Licensee's Structural Analyses of Nonconforming Parts

Structura) evaluation of the nonconforming flanges was based on the assumotion
thet the reduced flange capacity is linearly dependent on the yield strength of
the material, ANSI a?s.s indicates that flange pressure-temperature retings are
proportional to the yield strength of the material, ASME NC/ND-3658 contains
ecuations which indicate that the maximum flange moment capacity is linearly
dependent on the yield strength of the flange material, Table 3 of HLAP's
report identified flanges with computed »1iimate tensile strengths less than
the required 66 thousand pounds per sgui~e inch (ksi). Reduced allowable
moments and flange pressure ratings were presented along with the desion values
determined in the original piping analyses. In al) cases, the moment loadings
were found to be substantially below the reduced allowable values. The altial
flange design pressures were found to be less than tne reduced allowable values.

Conclusions

On the besis of i1ts review of the licensee submittals, the staff finds that

HL&P conducted an adequate materia) property and structura) analysis of the
nonconforming flanges and fittings using acceptable and conservative analyticel
methods, and evaluation criteria. The staff also finds that HLAP was responsive
to the action and reporting requirements of Bulletin 86-05, Supplements 1 and

2, and that HLAP has qualified all nonconforming parts as being suitable for

the intended service. The staff concludes that the analytical procedures used
by HLAP to qualify the nonconforming parts located in STP-1 and the results of
the analyses provide an adequate basis for qual1fy1ng the nonconforming parts

as being suitable for the intended service. The staff concludes that the
analytica)l procedures used by HLAP to qualify the nonconforming parts and the
results of the analyses provide an adequate basis for resolving the concerns
with respect to demonstrating adequacy for service. The staff does not

consider the nonconforming parts to be ASME Code material. The use of this
materia) is an acceptable alternative in accordance with 10 CFR 50,55a(3)(11)
because full compliance with all specified requirements would result in hardship
or un:sua] difficulties without a compensating increase in the level of quality
or safety.



3.9.6 Inservice Testing of Pumps and Velves

The steff's review of the 18T crogram differences between Unit 1 and Unit 2
indicated thet the Unit 2 IST Valve List contains valves, FV-1026, -1026,

1027, and -1028, which are missing from the Unit 1 IST Valve List, A review

of the piping & ‘nstrumuntation diagrems (PR1Ds) by the steff's contractor,

EGRG 1daho, showed that these valves perform safety-related containment isolation
functions ln both Units, During a conference call on December 4, 198E, the
1icensee agreed to incorporate these valves into the Unit 1 1ST program,

¢ REACTOR
4.4 Therma) Hydraulics Design
4.4.3 Design Abnormalities

Resistance Temperature Detector Tiwe (orstant

By letter deted August 2, 1985, the licensee indicated that the reactor
coolant temperature measurement system for the hot legs would be modified.

The necificatior elinineted the resistance terperature detector (RTD) bypass
manifold and implevented & new method cf measuring hot leg tenperatures by
using RTD: in the *hermowells, This change incressed the RTD response time
from 6.C seconds tu 6.5 seconds, South Yexas Project is the first plant where
2 change ir the wethod of reasuring the hot and cold leg reactor coolent
tenperaturcs has beern implemented. The stoff's evaluation of the
necificaticns was discussed in SSER 2, datec January 1987,

In & letter dated November 12, 1987, the licensee indiceted that the RTD
response time wos longer thar that stated in SSEK 2 and specified in the

75, Therefore, *he licensee proposed that the 15 be modified to show an
increese in the RTD resporse time from €.5 seconds to 8.0 seconds. The letter
inclucded the proposed TS chenges, revised ﬁages of the FSAR and the reanalysis
of FSAR Chapter 15 accidents affected by the increese in RTD respense time,

By letter dated August 24, 198E, the licersee subritted additione) clarifying
inforretion corcerning twe responses given in a December 23, 1967 letter,

The origine) modification stated that the increased RTD response time was found
to meet the design basis departure from nucleate boiling retio (DNBR) in @
plant sgccifir aralysis for & steamline rupture at power. The licensee steted
in the letter dated August 24, 1988, that the steawline rupture at 2ero power
wes more 1imiting, but was not dependent on RTD response time,

The Yicensee also revised the December 23, 1987 response by noting that in
addition to the required TS response time check for the RTDs, the RTDs are
cross-celibrated during heat-up efter each refueling. This cross-calibration
is & common practice for Westinghouse plants,

In SSER 2 and SSER &, the staff eveluated and found acceptable the elimination
of the RTD bypass system at South Texas Project and the effect on the FSAR
Chapter 15 non-LOCA enalyses. The licensee has demonstrated that the
conclusions in the FSAR remain valid anc the DNBR 1imit velue is met., The
steff has reviewed the additiore) informeticr submitted by the licensee and
finds that it does not materially change those conclusions. Thus, the chenges
are acceptable.
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&  REACTOR COCLANT SYSTEM
6.2 Integrity of Reactor Coolant Boundary

5.2.1 Compliance with Codes and Code Cases

Background

The pressurizer surge Yine (PSL) in STP-] 1s @ 1€ inch schedule 160 stainless
stee! pipe, BO feet in 1cna:h. connecting the bottom of the pressurizer vesse)
to the hot leg of one of the covlant loops., The outflow of pressurizer water

is generally wermer than the water in the hot leg. Such a t reture differen-
tie) ( T) varies with the plant operation activities and can be as high as
300°F in STP during 1ts initfa) plant heat u:. Therme! stratification is the
separation of hot and cold flow streams in the horizontal portion of the PSi
rtsulting in a temperature difference at the top and bottom of the pipe. The
potentia’ for stratificetion 1s increased as increases anc as the
pressurizer insurge or outsurge flow rate decreases. Stretification in a PSL
was found recently anu confirmed by data meesured fror severa) pressurized water
reactor (PWR) plants,

Ir the STP originel PSL design aralysis, the insurges or outsuryes were
pssumed to sweep the fluid along the line, resulting ir wniform therme)

Yoading ot un* particuler piping location, Such analysis did not reflect PSL
ectua) thermal concition and potentie'ly may overlook undesirable lire
deflectivr end 1ts actua)l high stresses may exceed desigr Yimits, Ir addition,
the striping phenomenon, which may induce high cycle fatigue tc the inner pipe
wall, wes not analyzed. Thus, assessment of stratificetion effects on the

PSL 15 necessery to ersure piping integrity and Code conformence,

Since stratificetion in the PSL is a generic corcern to 211 PhRs, an KRC
Infornation Notice No, B8-BC wes issued or (October 7, 1968, An NRC Eulletin
(B8-11, dated December 20, 1988) was published after the review of STP-1 end ?
wes urderway., On November 30, 1988, the licensee and Westinghouse presented
the staff with results of & bounding eralysis of PSL to accourt for the
stratificetion effects., Subsequertly, 2 report was submitted by KLAF dated
December 9, 1988, which consisted cf presentation materie) ard explanatory
text, The following is the staff's evaluation of the licensee's efforts and
information provided in the report and presentatior,

Initia) Evaluation

The licensee had instrumented the PSL and collected data for verifying stratifi-
cation conditions in STP, Such data was utilized in conjunction with data
collected from PSLs of three other Westinghouse designed PWRs for updating
design therna) transients and for developing flow stratification profiles.
Conservative enve!op1n$ techniques were adopted based on the best available
information, The staff found that the licensee's efforts for updating PSL
stratificetion conditions were comprehensive, and generally acceptable,

Mowever, cue to the high sersitivity of PSL stratificetion to norme] letdown,
charging and pressurizer spray activities, the up-to-dete cate wee irsufficient
to verify a complete 1ist of design therme) transients due to reletively short
monitoring duration. The licensee indicated that PSL monitoring weuld continue
until the next refueling outage in STP Unit 1 for rore cumplete data collection,
The staff concurred with the Ticersee's approach,



The stoff found thet the PSL therma) striping phenomenor was inadequately
explained due to the leck of verificetion in defining the amplitude, duration
and oscilletior freauency. The stoff indiceted that more evidence wae neeced
te confirm that the sssumptions used are indeed conservative,

The licensee had performed a rearzlysis of PSL piping end sup¥orts to account
for therma) stratification effects. The analysis consisted of three parts:
(1) globa) bending effects on stresses, moments, displacements, and support
reaction loads, based on both axial and radia) variations in the pipe meta)
tenperature; (éz local stresses due to thermal gradients; and (3) local
stresses and effects to fatigue due to thermal striping. The global and loca)
stresses in items (1) and (2) were superimposed to obtain the tote) stresses,

The staff found that the approaches used for performing PSL reanalysis were
gener2)ly acceptable, In addition, the licensee indicated that one pipe

support wes remcved to accommodate thermal expansion, The staff noted that

the licensee's contertion that the PSL stresses after support remove) meet the
Timits of NE-3600 Equation (12) in the ASME Code, Section 111, and pipe movements
will be reviewed for clearance consideration and verified during the next plent
heatup for Unit 2,

The staff's evaluation of infornaticr previded by the licersee conclucdec that
the informaticr wes comprehensive and generelly acceptable. However, additicre!
infornation was needed for completion of the steff's review prior to fssuence

of the full-power Yicense., The additicra) information needed included: (1)
confirmetior of design transients when adequate PSL date is ccllected from tne
on=goirg monitoring programs in STP or other plants; (Z) evidence for quantitetive
verificatior ¢f striping phenomenon, inclucing 1ts amplitude, duration, and
freouency; (3) @ more deteiled explaration to verify the credibility of the
linear equivelert techniques used in the analysis or globa) bounding effects;
(4) justification for not considering mean stress effects in determining

fatigue usage factor contributed by therma) striping; and (5) verification of
the sizes of leakage flaws for "leek-before-break” analysis,

PLAP submitted additiona) information by letters dated Janvary 27, February 1,
and February 15, 1989, 1In addition, the staff reviewed the licersee's respcrse
to NKC Bulletin 88-11 regarding PSL thermal stratificetion. The staff conducted
2 cetailed review of the piping stress calculation packages, which included West-
inghouse and Pechte) calculations, to ascertain ASKE Code complience and a walk-
down of the pressurizer surge line to observe any evidence of thermal interfer-
ence and discernible distress, This review was conducted as & followup to the
initia) review,

Firna)l Evaivation

The staff performed a review of design thermal transients thet were based on
enveloping the best known data from several Westinghouse plants, The approach
is conservative and acceptable for providing fnput to the bounding analysis per-
formed by HL&P. HLEP hes instrumented the surge line in Unit 1, As indicated
in @ letter dated February 1, 1989, the monitoring program will centinue urti)
the first refueling outage in Unit 1, Once the program is conpleted, HLAP wil)
review the data from Scuth Texes erd available industry date to confirm the
acceptability of the currently used cete on transients,



The staff discussed the basis for defining amplitude, duration, and oscillation
frequency of thermal striping with Westinghouse personnel, It also reviewed

the results of several flow tests conducted by Westinghouse in its Waltz Mil)
Laboratory. Westinghouse also grov‘dod a detailed description of its flow tests
in Revision 1 to WCAP-12067. The amplitude used by Westinghouse was conservative
in comparison with amplitudes actually observed in flow tests. The durations were
adequately defined to account for the decaying of striping effects on stress and
fatigue calculations. The staff found the approaches acceptable.

The stratification induced by global bending of the surge line in the South
Texas plant was calculated by Westinghouse using both the WECAN and ANSYS com-
puter codes. For the WECAN computation, a finite element piping structura)
mode] with step-change thermal profiles was used. For the ANSYS computation, &
conventional pipe element model with 1inear thermal profiles was used to calcu-
late equivalent nonlinear effects., The staff reviewed sample calculations and
discussed the analysis techniques with Westinghouse personnel, The staff's re-
view verified that the results of both computations were similar in regard to
celculated surge line displacements, which compared favorably with displacement
data obtained by measurements in South Texas Unit 1. Westinghouse indicated
that it will continue to compare linearly calculated results with data obtained
by measurements for the first few Westinghouse plants when the monitoring pro-
gram is implemented in these plants. The staff concluded the calculated results
and those obtained by measurements are adequate and acceptable for the surge
line in the South Texas plant,

The staff found that HLAP's response regarding the effects of mean stress on
fatigue calculations for thermal striping was inadequately described in WCAP-
12067, Supplement 1 to Revision 1. Additional information was provided in a
letter dated February 9, 1989. HLAP indicated that the maximum effect of the
mean strese was included in a curve in the ASME Code. Although any value of a
mean stress above the curve values was not considered in the striping analysis,
it was judged not to be necessary because of the various conservatisms involved
in the striping analysis process and the fatigue calculations process, The staff
reviewed the additional information and foun< it acceptable,

The statf reviewed the surge line piping analysis performed by Westinghouse and
Cechte)l - the nuclear steam supply system (NSSS) supplier and the architect-
engineer (AE), respectively, for the South Texas plant. The review included a
detailed review of the calculation packages and verification of the proper
handling of the interface between the NSSS supplier and the AE during various
phases of the analysis. The staff found that all the required loadings had been
considered in the calculations. The stresses were properly combined to meet the
limits delineated in ASME Code, Section I1I, Subsection NB-3650. The staff found
that the design caiculations and piping isometric drawings had been updated to
reflect design changes. In addition, it found that the interface between the
NSSS and the AE was appropriate.

The staff performed a detailed audit of the pipe support calculations. There

is only one support in the surce line. The support was desioned by Bechtel with
the required stiffness specif by Westinghouse. The review showed that the
support stiffrness conforms w the requirements anJd is acceptable,
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The steff conducted a walkdown alon? the entire surge line in Unit 2 and a
cetailed review of the as-built piping fsometric drawings. The staff founc

that the clearances at the well penetrations are adequate to acconrodate thernal
expansion of the surge line., The as-built configuration eppeared to be correctly
reflected in the isometric drawing. The rencva) of one support was properly in-
cdiceted. In addition, although the surge line had experienced heatup transiente,
the staff found no discernible distress in the piping and pipe supports.

In the letter dated February 15, 1989, HL&P submitted additional information or
the reevaluation of the pressurizer surge lines usin? “leak-before-break" (LBEL)
technology as permitted by revised General Design Criterion 4 (GDC 4) of Appen-
dix A to 10 CFR Part 50, The additional information was submitted in response
to the staff's request for additiora) information dated Jdanuary 12, 1989, and
was provided in Westinghouse's Supplement 1 to Revision 1 of WCAP-120€7.

Previously, the staff had found the pressurizer surge lines in compliance with
revised GDC 4 using LBE technology. However, the reported phencmenon of thermal
stratification in pressurizer surge lines necessitated a reeveluation of the
pressurizer surge lines as discussed in NRC Bulletin BE-11.

The steff haé¢ two concerns reletive to HLAP's LBB reeveluation of the pressurizer
surge 1ines. The first concern was that there was & discrepancy betweer the steff
estirates and HLAP'e estimates of the size of the leakage flaw in the LBP
evaluetion (SSER 6). HLAP providec infornation that showed that the computer code
used did provide corservative best-estimate results, This wes done by comparing
predicted crack sizes with both plant date chtained by measurenents and experi-
mental results, The staff found the additi:ri) informetion provided by HLAP
adequate for resciving this issue for South Texas Prcject, Units 1 and 2. The
second concern related to the stebility of @ flaw in the pressurizer surge line
during a forced cooldowr on the discovery of a leak in the surge line. This cor-
cern was reised because the loads on the surge 1ine would increase during depres-
surization, which would be necessary in order to repair the leak. The staff finds
(1) the additicre) informetion provided by HLAP and (2) HLAP's commitment to
revise plant operating procedures to provide prompt depressurization in the event
of leaks adequate for resolving this issue for South Texas Project, Units 1 and 2.

Cn the basis of the above regarding the LBE reeveluation, the staff finds that
the previous conclusion (that the pressurizer surce lines in South Texas Prcject,
Units 1 and 2, were in compliance with revised GDC 4) is still valid.

On the besis of the review and inspection, the staff concludes that HL&P has made
acceptable efforts to meet Action Items 1.2 and 1.b as delineated in NRC Bulletin
88-11. The efforts demonstrate that, on the basis of the available stratification
data, the surge line meets the applicable design codes. Pipe movements of the
gressurizer surge 1ine also will be reviewed and verified during the next plant
eatup for Unit 2, scheduled to be part of the bottom-mounted instrument
inspection outage, to ensure that clearances have been considered. Additionally,
HLAP will verify the stress and fatigue analyses to ensure compliance with the
ASME Code when the plant-specific datea from the Unit 1 monitoring program are
completed during its first refueling outage.
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7 INSTRUMENTATION AND CONTROLS

7.2 Reactor Trip System

7:8.2 Specific Findings

7.2.2.2 Design Modification for Automatic Trip Using Shunt Coil
Trip Attachment

In the SER, the staff reported on its review of the plant specific submittal
for this issue. The staff concluded that the proposed design for the automatic
actuation of the reactor trip breakers shunt trip attachments is acceptable
except for the breaker response time testing, which should be included in the
Technical Specifications.

Upon further review of the licensee submitta)l dated October 14, 1985, the staff

noted that Westinghouse prepared a report of the reactor trip breaker Undervoltage

Trip Attachment (UTA) and Shunt Trip Attachment (STA) life cycle test which
concluded that periodic testing for STA can be limited to verifying thet it can
trip the breaker with 70Vdc (minimum design voltage). Since both the LTA anc
STA trip tne same breaker mechanism and response time is determined through the
UTA testing periodic testing of the automatic shunt trip feature, response time
is not required. This is acceptable.

7.5 Information Systems Important tc Safety

7.5.2 Specific Findings

7.5.2.9 Qualified Display Processing System (QDPS)

The licensee provided additional information to the staff in a letter dated
April 29, 1988. The information provided was to notify the staff that the
Qualified Display Processing System (QDPS) Verification ana Validation (V&V)
Plar had been modified. The original review and acceptance of the VAV plan was
discussed in Section 7.5.2.9 of SSER 4, dated July 1987. The mocification to
the V&V plan was made because the QDPS is now installed in both Units 1 and 2.
Therefore, it is necessary for the validation of the programming modifications
to be performed utilizing a test jig. The test jig will be a replica of those
parts of the system affected by the group of changes being implemented.
Configuration of the test Ji? will be documented and traceable to the hardware
and software actually installed in the QDPS. Section 6.3 has been added to the
STP QDPS VA&V program,

The staff has reviewed the revised QLPS V&V program and concluded that it
follows the guidanze of ANSI/IEEE - ANS 7.4.3.2 - 1982, "Application Criteria
for Programmabie Dia1ta1 Computer Systems in Safety Systems of Nuclear Power
Generating Stations" and R.G. 1.152, “Criteria for Programmable Digital
Computer System Software in Safety-Related Systems of Nuclear Power Plant",
Therefore, the staff concludes that the revised QDPS V&V program is acceptable.
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8 ELECTRICAL POMER

8.3 Onsite Power System
8.3.3 Compiiance with GDC

8.3.3.3 Physical Independence (Compliance with GDC 17)
8.3.3.3.3 Raceway end Cable Separation

In SSER 3, the staff concluded that the licensee's justification for the
minimum separation of cables and raceways not meeting the requirements of R.G.
1.75 was acceptable. The basis for the staff's acceptance was che results of
tests conducted by Wyle Laboratories for the licensee which demonstrated that
the worst case electrica) fault for given conditions of electrical separation
would not propagate from the fault cable/raceway to & target cable/raceway.
The test data from Wyle Laboratories, Report No. 53575, was submitted to the
staff for review as an enclosure to a letter dated February 19, 1987,

In the February 19, 1967 letter, the licensee identified six electrical cable/
raceway configurations that did not conform to the R.G. 1.75 separation criteria.
These were shown to be acceptable by specific configurations and tests described
in Report No. 53575. 1In all cases, the actual configuration was at least equel
to, or more conservative than the corresponding configurations in the report.
Based on this, the licensee stated that these six cable/raceway configurations
would be considered as the “design basis" for STP, and acceptability for each
occurrence would be on the basis of results set forth in Report No. 53575. No
special documentation or justification would be prepared for these six con-
figurations. A11 other nonconforming configurations for which the results of
Report No. 53575 might be used as justification for acceptability would be
documented by Monconformance Reports (NCR), Field Change Requests (FCR), or an
approved enoineering document per Site Specific Procedure (SSP) 45,

The staff finds the licensee's methodology for utilizing the results of Report
No. 53575 as previously described to be acceptable on the basis that it will
eliminate paperwork which would serve no useful purpose. Documenting each
occurrence of any of the six identified configurations with NCRs or FCRs would
only serve to provide justification for an electrical cable/raceway configuration
which tnhe staff has already found acceptable. Thus, the NCRs or FCRs in these
instances would be superfluous. The licensee should, however, maintain for
audit purposes a record of each instance of a nonconforming configuration which
has been justified on the basis of Report No. 53575 test results.

By letters dated October 29 and December 21, 1987, the licensee identified two
more nonconforming electrical cable/raceway configurations. The acceptability
of these configurations has been demonstrated by the results of Configuration

3, Test 3 of Report No. £3575. However, the licensee is required to generate a
NCR or a FCR for each nonconforming condition. This requirement is a result of
the licensee's commitment in the letter dated February 19, 1987, which was
discussed earlier, In the letter dated December 21, 1987, the licensee requested



relief from its commitment to document nonconforming conditions for the two
configurations described in the letters cdated October 29 and December 21, 19(7.

These configurations would also be considered as part of the STP design basis

and treated the same way as the six previously identified and reported configurations,

The staff has reviewed the licensee's proposal and concluded that it is accept-
able for the same reasons as stated above. As with the original six configurations,
the licensee should maintain, for audit purposes, a record of each instance of a
nonconforming configuration covered by the above two configurations and which

have justified on the basis of Report No. 53575 test results.

9 AUXILIARY SYSTEMS
9.2 Water Systems

9.2.1 Service Water Systems (Auxiliary Cooling Water System and
Essential Cooling Water System)

Or April 1, 1988, HL&P noticed that several smal)l bore socket connections (two
inch and under) in the aluminum-bronze Essential Cooling Water (ECW) system at
STP-1 were 1eak1n$. The leaks were ca..gorized as seepage with leak rates
less than 10 milliliters per day. Based on the first three samples removed
end examined, HL&P contluded the leakage was caused by dealuminization, i.e.,
selective corrosion of a phase in the alloy structure of the valves and
fittings. On April 21, 1988, a letter forwarding the plan to deal with the
problem was submitted for STP-1.

By letter dated May 12, 1988, HL&P provided more details on the
dealuminization phenomena. The following conclusions were reached:

1 The nature of the corrosion was "dealloying", a phenomenon in which
the aluminum in one of the microstructural phases selectively
corroded, leaving the balance of the matrix intact.

’ The material of the cast valves (ASME SB148 Grade CA954) and
fittings (typically ASME SB148 Grade CA952) conteined the Gamma-Z
phase., This condition lent itself to selective corrosion of the
Gamma-2 phase, causing dealloying, in severe corrosive environments.

. The attack was significant at crevices, tapering off in areas away
from the crevice.

by The chemistry of the water in the socket crevices was significantly
more acidic than the bulk water chemistry, thus causing the severe
condition which, in combination with the metallurgical condition of
the materials, resulted in the selective corrosion.

v Piping and weld metal had suffered no corrosion, demonstrating that
alloy CA614 was not subject to the observed phenomenon,

The worst case dealloyed cross section of a fitting was evaluated for

structural integrity. Data from the metallographic examinations were combined
with stress aralysis, structural evaluations, anc estimates of the rate of

14



dealloying, and showed that the components would not fai) ec a result of
postuleted load combinations. The results of feilure aralyses showed that due
to its ductile behavior and low design stresses, the compeients would rot
undergo brittle failure.

In searching for corrosion resistent materials, HLAP concluded that both small
bore fittings and valves could be fabricated from vrought aluminum-bronze
grade CAE14, It is a single phase alloy used in the ECW piping and has

proven resistant to dealloying after substantial exposure to the operating
environment at STP., In & letter dated May 12, 1988, the licensee committed to
implement the permenent corrective actior prior to the return to service after
the first refueling outage. By letter dated October 11, 1989, HL&P stated

that the small bore fittings and valves have been replaced with material which
is not suscentable to dealuminization. The staff finds the proposed action and
commitment acceptable,

9.5 Other Auxiliery Systems

9.5.5 Emergency Diesel Cooling Water System

Background

During prerequisite testing of the Emergency Diesel Generators (EDG) for

Unit 2, it wes discovered that several cylinder liner expansion secls (made of
321 stainless steel) were leaking., The purpose of the expansion seals is tc
allow the cylinder Yiners tc expand and contract while providirg & jacket water
pressure boundary secorcary seal between the cylinder liners and the rest of
the diesel engine. The primary see)l is the metal to metal contact between the
cy:1nder liner and the cylinder block. There is one expansion seal for each

cy linder,

Two expansion seals were removed and analyzed to determine the cause of failure.
The results of the aralysis showed that the seals had experienced Microbiologically
Induced Corrosion (MIC) and transgranular stress corrosion cracking.

Ir addition to aralysis, each seel was pressure tested at 35 pounds per square
inch (psi), appruximateiy twice normal operating pressure. A totel of nine of
the 29 expansion seals were found to be leaking, and were replaced. The
licensee has provided & justificetion for not replacing all expansion seals.
The justification is discussed below.

Staff Concern

As stated above, the expansion seals provide a secondary sea) between the
engine jacket water system and the remainder of the engine. Should the

seals fail, any coolant which gets by the primary sea) (cylinder liner to
cylinder block contact) would go directly to the diesel engine sump where it
would contaminate the en%1ne lubricating oil. Should enough contamination
occur, there would be @ loss of lubricetion and subsequent engine failure. It
is acknowledged that all expansion seals have been subject to MIC to some
decree., Therefore, a potential exists for common mode failure of &11 EDGs
during operation,
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Licensee Analysis and Corrective Actions

The licensee analyzed the expansion seals using fracture mechanics ¢nd the 35
psi pressure test of the seals., Based on these parameters, the licensee has
reached the following conclusions:

1. The majority of "partially through-wall" cracks, if they exist in
the expansion seals are categorized as non-propagating and will not
grow over the life of the diesels.

2. For any “"partially through-wall" cracks that border on be1n¥
through-wall, a2 leak may develop, but will be small and will not
undergo any noticeable growth over the life of the diesels. Any
undetected through-wall cracks will react the same and will not
undergo any noticeable growth over the life of the diesels.

3. Corrosion pits, although not specifically analyzed, are bounded by
the crack analysis. Consequently it can be concluded that pits will
not develop into fatigue cracks during service,

The above conclusions are based on there being no additional expansion seal
degradation due to MIC. To preclude further degradation, the licensee has
taken the following actions:

1. The diesel engine jacket water systems, including the expansion
seals, were sterilized with hydrogen peroxide to kill any existing
bacteria. A1l flush water used during startup activities has been
treated to prevent MIC recontamination of the system.

2. During operations, Low Halogen Nitrite-Borate-Tolytriazole is added
to the jacket water coolant to prevent general corrosion. The high
pH of this fluid (greater than 10) will prevent recurrence of MIC.
The nitrite in the corrosion inhibitor will reduce the oxygen content
and create nitrate which acts to inhibit stress corrosion cracking.

In 2ddition to the fracture mechanics analysis and jacket water treatment, the
licensee has stated that the diesel engine lubricating oil will be analyzed
for the presence of water on a monthly basis. The diesel engine vendor has
stated that the maximum permissable contamination of oil with water is 1.0%.
By analysis, water in o1l can be detected at levels of 0.05% and above.
Contamination of 0.05% water in o1l represents about 1.05 gallons of water in
the volume of oil normally maintained in the diesel engine sump. By periodic
analysis, then, the licensee will be able to detect an increase in expansion
seal leakage provided the total leakage still remains small. Large inleakage
of jacket water can be identified by a change in oil sump level (increase) or
jacket water level (decrease), or both., However, the volume of inleakage of
jacket water that must occur before it can be detected by these means is more
;ha? can be tolerated for EDG operation and would cause catastrophic engine
ailure.

The licensee has proposed to utilize the EDGs in their present state without

replacing any more expansion seals, The rationale for this position is as
follows:
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The expansion seals perform a secondary function. The primary seal
between the jacket water system and the remainder of the diese!
engine is the metal to metal fit between the cylinder liner and the
cylinder block, During EDG operation, the cylinder liner heats up
considerably and expands against the cylinder block, thereby
enhancing the primary seal. Based on this, the licensee has taken
the position that jacket water leakage into the lube 01l during EDG
operation 1s highly unlikely.

2. Results of the failure mechanics analysis of the expansion seals
show that if the seals withstood 35 psi without leaking or
rupturing, they can withstand irdefinite service at nermal jacket
water pressure of about 14 psi without rupturing or leaking.

3. There are adequate means of identifying inleakage of jacket water;
i.e., monthly lube oil analysis for small Teaks, and jacket water
and lube o1l sump levels to indicate catastrophic introduction of
Jacket water,

Evaluation

The licensee's fracture mechanics analysis was submitted as an attachment to a
letter dated May 11, 1988. The staff has reviewed both the letter and the
attached analysis and has reached the following conclusions:

" The steff agrees with the results of the fracture mechanics analysis
to the extent that the cexpansion seals that have been subject to MIC
will not fail catastrophically. The staff, however, does not agree
with the conclusion that existing cracks will not experience growth
over time. To the contrary, the staff is of the opinion that
?x1st1ng cracks will grow and will eventually leak, albeit slow

eakaje.

. The staff agrees with the licensee that lube 011 analysis on a
monthly basis will be adeguate to identify sluw leakage from the
expansion seals. The staff further agrees with the licensee that
expansion seal failure, even catastrophic failure, during EDG
operation will not result in any significant lube 011 degradation.

oy The staff concludes that the most likely time for expansion seal
failure to cause significant problems is when the EDGs are in
standby. In such a case, there are adequate provisions for
detecting slow leakage (discussed earlier), and the jacket water and
lube 011 level alarms represent an acceptable means of detecting
major leakage due to catastrophic expansion seal failure,

Conclusions
In order to have unacceptable consequences from expansion seal leakage, there
would *ave to be a catastrophic failure of expansion seals on at least two

EDGs immecdiately prior to a complete loss of offsite power. The staff does
not consider this to be a 1ikely event. Therefore, the staff concludes that
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the Yicensee's propesal to not replace expansicr seals which have been
pressure tested is acceptable, Further by letter dated December S, 198F,
the licensee conmitted to the following items:

» The lube o011 for &a1) EDGs at STP will be analyzed for water on a
monthly basis,

by The EDG jacket water will be tested weekly to ensure the ph is
méintained between 9.5 and 10.5 and corrosion inhibitor concentration
is maintained. Additionally, biological samples will be taken every
six months to ensure MIC is not present.

’ The expansion seals for the Unit 2 EDGs were pressure tested to
35 psi to confirm the accuracy of the fracture mechanics analysis,

Hydrostatic testing will be conducted at both the first and second
refueling. Following the second pressure test, the staff will review
the resulte and determine whether subsequent testing will be required.

. The Unit 1 EDC expansion seals will be pressure tested at the first
refueling to ensure that the results of the fracture mecharics
arelysis are appliceble.

¢ The lube ¢il sump and jacket water level 2larms for all EDEs at STP
will be neinteined operable,

18 ACCIDENT ANALYSIS

I L ————— e w e eee e s e e -

15.4.6 Inadvertent Boron Dilution

In SSER 3, the staff eveluated additional information provided regarding this
type of accident, including arelyses for modes 3, 4, and &, additicre! inforne-
tion or the analytical model, and 2 revised 1ist of alarms and modificatiuns
fc~ ¢ ¢ilution evert, In its eveluation, the staff concluced that for modes 5B
(2c1d shutdown=-RCS not completely filled) and 6 (refueling), dilution would be
prevented administretively by locking closed valves FCV-110B (in the nornal
reactor mekeup water [RMMS 1ine to charging pump suction), FCV-111B (in the RMM
line to top of volume control tank), CV-021A (chemicel mixing tank isclation
valve), CV-0215 (emergency boration flush line isolation valve), and CV-0221
(alternate emergency boration isolation valve). Further the staff required
that the valves be included in the technical specifications.

bDuring the review of the combinea 75, it was noted that closure verification of
valve CV-0215 was not included in the technica) specifications. By letter
dated Decenber 5, 1988, HL&P indicated that the valve had the handwheel removed
anc a necharicel 1ock1n? device welded over the valve operator to prevent the
valve from being manipulated. Also, & clamp used as part of the arrangement
was locked in place with a padlock. Further HLAP committed to eliminate the
flow path in question during the first refuelirg outage. By letter dated
October 11, 1965, HL&P statec the dilution flow path was removed. The steff
firds this to be acceptable.
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15.6 Anticipated Transients Without Scram (ATWS)

15.8.1 ATWS Rule - ATKS Mitigation System

Introduction

On July 26, 1984, the Code of Federal Regulations (CFR) was amended to include

Section 10 CFR 50,62, “Requirements for Reduction of Risk from Anticipated

Transients Without Scram (ATWS) Events for Light-Water-Cooied Nuclear Power
Plants" (known as the ATWS Rule). The requirements of Section 10 CHR 50.62
apply to all commercial light-water-cooled nuclear power plants.

An ATWS is an anticipated operational occurrence (such as loss of feedwater,
loss of condenser vacuum, or loss of offsite power) that is accompanied by a
failure of the Reactor Trip System (RTS) to shut down the reactor. The ATWS
Rule requires specific improvements in the design and operation of commer.ial
nuclear power facilities to reduce the probability of failure to shut down the
reactor following anticipated transients and to mitigate the consequences of
an ATWS event.

Paragraph (c)(1) of 10 CFR 50.62 specifies the basic ATWS mitigation system
requirements for Westinghouse plants., Equipment, diverse from the RTS, is
required to initiate the auxiliary feedwater (AFW) system and a turbine trip
for ATWS events. In response to paragraph (c)(1), the Westinghouse Owners
Group (WOG) developed a set of conceptual ATKS mitigating system actuation
circuitry (AMSAC) designs generic to Westinghouse plants. WOG issued
Westinghouse Topical Report WCAP-10858, "AMSAC Generic Design Package," which
provided information on the various Westinghouse designs.

The staff reviewed WCAP-10858 and issued a safety evaluation of the subject
topical report on July 7, 1986. In the safety evaluation, the staff concluded
that the generic designs presented in WCAP-10858 adequately meet the
requirements of 10 CFR 50 62. The approved version of the WCAP is labeled
WCAP-10858-P-A,

During the course of the stafi's review of the proposed AMSAC design, the WOG
issued Addendum 1 to WCAP-10858-P-A by letter dated February 26, 1987. This
Addendum changed the setpoint of the C-20 AMSAC permissive signal from 70°
reactor power to 40% power. On August 3, 1987, the WOC issued Revision 1 to
WCAP-10858-P-A which incorporated Addendum 1 changes and provided details ¢n
changes associated with a new variable timer and the C-20 time delay. For
those plants selecting either the feedwater flow or the feedwater pump/valve
status logic options, a variable delay timer is to be incorporated into the
AMSAC actuation logics. The variable time delay will be inverse to reactor
power and will aproximate the time that the steam generator takes to boil down
to the low-low level setpoint upon a loss of main feedwater (MFW) from any
given reactor power level between 40% and 100% power. The time delay on the
C-20 permissive signal for all logics will be lengthened to incorporate the
maximum time that the steam generator takes to boil down to the low-low level
setpoint upon a loss of MFW with the reactor operating at 40% power. The
staff considers the Revision 1 changes to be acceptable.
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Paragraph (c)(6) of the ATWS Rule requires that detailed information to demon-
strate compliance with the requirements be submitted to the NRC. In accordance
with paragraph (c)(6) of the ATWS Rule, the licensee provided information by
letters dated October 20 and November 13, 1986. The letters forwarded the
detailed design description of the ATWS mitigating system actuation circuitry
proposed for installation at the South Texas Project.

The staff held a conference call with the licensee con September 3, 1987, to
discuss their AMSAC design. As a result of the conference call, the licensee
responded to staff concerns by letter dated December 22, 1987. The response
raised additional questions with respect to the proposed AMSAC design and

a second conference call was held with the licensee on January 21, 1988. The
licensee responded by letter dated April 29, 1988. A June 15, 1988,
conference call clarified information provided by the submittals,

Review Criteria

The systems and equipment required by 10 CFR 50.62 do not have to meet all of
the stringent requirements normally applied to safety-related equipment.
However, the equipment required by the ATWS Rule should be of sufficient
quelity and reliability to perform its intended function while minimizing the
potential for transients that mey challenge the safety systems, e.g.,
inadvertent scrams.

The following review criteria were used to evaluate the licensee's submittals:
(1) the ATWS Rule, 10 CFR 50.62, (2) "Consideration Regarding Systems and
Equipment Criteria," published in the Federal Register, Volume 49, No., 124,
dated June 26, 1984, (3) Generic Letter B5-00, 'aualify Assurance Guidance for
ATHS Equipment That Is Not Safety-Related," (4) Safety Evaluation of WCAP-10858,
and (5) WCAP-10858-P-A, Revision 1.

Discussion and Evaluation

To determine that conditions indicative of an ATWS event are present, the
licensee has elected to implement the WCAP-P-A AMSAC design associated with
monitoring the MFW flow anc activiting the AMSAC when the MFK flow is below the
low flow setpoint. Also, as addressed in the introduction section, the licensee
will implement the new time delay (described in the introduction sectior)
associated with the C-20 permissive consistent with the requirements of

Revision 1 to the WCAP,

Many details and interfaces associated with the implementation of the final
AMSAC design are of a plant-specific nature. In the safety evaluation of
WCAP-10858, the staff identified 14 key elements that rejuire resolution for
each plant design. The following paragraphs provide a discussion on the
licensee's compliance with respect to each of the plant-specific elements.

1. Diversity
The plant design should include adequate diversity between the AMSAC
equipment and the existing Reactor Protection System (RPS) equipment.

Reasonable equipment diversity, to the extent prac.icable, is required
to minimize the potential for common-cause failures,
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The licensee will utilize MFW flow sensing instrumentation as input
to AMSAC. The licensee has provided information to confirm that the
AMSAC equipment will be diverse from equipment used in the RPS in the
areas of design, equipment, and manufacturing. The AMSAC output
signals will interface with existing AFW pump and turbine trip
circuitry. This interface will use equipment that will be diverse
from the RPS actuation equipment. This interface will be mace
through the use of relays which will be of a different make and
manufacturer than those used in the RPS.

Logic Power Supplies

Logic power supplies need not be Class 1E, but must be capable of
performing the required design functions upon @ loss of offsite
power. The logic power must come from a power source that is
independent from the RPS power supplies.

The licensee has provided information verifying that the logic power
supplies selected for the AMSAC logic circuits will provide the
maximum available independence frow the RPS power supplies. The
AMSAC will be powered from nonsafety-related power supplies which
will be independent of the RPS and capable of operating upon a loss
of offsite power,

Safety-Related .nterface

The implementation of the ATWS Rule shall be such that the existing
RPS continues to meet all appliceble safety criteria.

The proposed AMSAC design interfaces at its input with the existing
Class 1E circuits of the turbine first-stage impulse pressure channels
within the reactor protection system. At its output, the AMSAC will
interface with the Class 1E circuits of the AFW pumps. Connections
with the AFW control circuits will be made downstream of approved
Class 1E isolation devices. The licensee has confirmed to the staff
that the existing safety-related criteria that are in effect at

STP will continue to be met subsequent to the implementation of ATWS
(i.e,, the RPS will continue to perform its safety functions within
interference from AMSAC). Refer to Item 9 for further discussion.

Quality Assurance

The licensee is required to provide information regarding compliance
with Generic Letter (GL) 85-06, "Quality Assurance for ATWS Equipment
That Is Not Safety-Related."

The licensee has stated that the AMSAC equipment will be handled,
stored, installed, calibrated, tested, operated, and maintained in
accordance with approved plant procedures. These will be Quality-
Related procedures consistent with the requirenents of Generic
Letter 85-06 for the nonsafety-related AMSAC equipment,
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Maintenance Bypasses

Information showing how maintenance at power is accomplished should
be provided. In addition, maintenance bypass indications should be
incorporated into the continuous indication of bypass status in the
control room,

The licensee provided information shouing how maintenance will be
accomplished at power. The staff was informed that maintenance at
power will be performed by inhibiting the operation of AMSAC's output
relays which will block the output signal and, thus, prevent it from
reaching the final actuation devices. The continuous indication of
bypass status will be provided in the mair control room through the
use of the ERFDADS computer. It is the staff's understanding that
the licensee will conduct a human-factors review of the subject
indication consistent with the plant's control room design process.

Operating Bypasses

The operating bypasses should be indicated continuously in the
control room. Diversity and independence of the C-20 permissive
signal should be addressed.

The licensee has qrovided information stating that the AMSAC operating
bypass (C-20) will be used to enable the operators to bring the plant
up in power during startup and to avoid spurious AMSAC actuations at
power levels below 40% reactor power (the C-20 setpoint). Above 40%
reactor power, the C-20 will automatically arm the AMSAC logics.

The C-20 time delay on de-energization (activated on decrease in
reactor power below 40%) value will be determined by the licensee.

It is the staff's understanding that the C-20 time delay will be
implemented consistent with Revision 1 to WCAP 10858-P-A to ensure

that AMSAC will perform its required function in the event of &

turbine trip (loss of load ATWS). The C-20 permissive signal will
originate from existing first-stage turbine impulse chamber pressure
sensors, This signal will be taken downstream from qualified isolators
and, thus, will not interfere with the RPS. The operating bypass

will be indicated continuously in the control room via the ERFDADS
computer whenever it arms or enables the AMSAC. It is the siaff's
understanding that the licensee will conduct a human-factors review

of the subject indication consistent with the plant's detailed

control room design process.

Means for Bypasses

The means of bypassing :* |1 be accomplished by using a permanently
installed, human-factored, bypass switch or similar device. Disallowed
methods for bypassing mentioned in the guidance should not be utilized.

The licensee stated that bypassing AMSAC during testing and maintenance
will be accomplished with a bypass switch permanently installed on

the QUPS RPV-N cabinet. The disallowed methods for bypassing, such

as lifting leads, pulling fuses, blocking relays, or tripping breakers,
are not to be used.
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10.

11.

It is the staff's understanding that the licensee will conduct a
human-factors review of the AMSAC bypass controls consistent with the
plant's detailed control room design.

Manual Initiation
Manual initiation capability of the AMSAC function must be provided.

In the plant-specific submittal, the licensee discussed how manua)
turbine trip and AFW actuation are accomplished by the operator, The
operator can use existing manual cortrols located in the control room
to perform 2 *turbine trig and to start AFW flow. Thus, no additional
manual initiccion capability is required as a result o* installing
the AMSAC equipment.

Electrical Independence From Existing Reactor Protection System

Independence is required from the sensor output to the fina) actuation
device, at which point nonsafety-related circuits must be isolated
from safety-related circuits by oualified Class 1E isolators.

The lTicensee discussed how e’ectrical independence is to be achieved.
The proposed AMSAC design requires isolation between the non-Class 1E
AMSAC and the Class 1E input circuits associated with the turbine
first stage impulse chamber pressure signals and the AMSAC output
signals to the AFW system. The licensee stated that the Class 1E
inputs to the AMSAC will be isolated from the AMSAC using Westinghouse
7300 Series isolation devices. The AMSAC output signal to the

Ciass 1E AFWS circuits will be isolated using MDR isolation relays.
The subject isolation devices are acceptable for use at STP as fully
qualified isolators (i.e., satisfactorily tested in accordance with
Appendix A of the WCAP Safety Evaluation). Also, subsequent to the
AMSAC implementation, the entire RPS design will remain consistent
with the electrical separation criteria established for the STP
during original plant licensing.

Physical Separation From Existing Reactor Protection System

The implementation of the ATWS mitigating system must be such that
the separation criteria applied to the existing RPS are not violated.

The licensee stated that the AMSAC circuitry will be physically
separated from the RPS circuitry. The licersee has further statec
that the cable routing will be independent of protection system cable
routing and that the ATKS equipment cabinets will be located so that
there will be no interaction with the protection system cabinets.

The existing separation criteria (FSAR Section 8.3) associated with
the RPS will not be compromized as a result of the AMSAC installation
and implementation,

Environmental Qualification

The plant-specific submittal should address the environmental qualifi-
cation of ATWS equipment for anticipated operational occurrences.
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12.

13.

The licensee stated that AMSAC mitigation equipment will be located
in areas of the plant that are considered to be & mild environment,
The licensee 21so stated that the equipment will be environmentally
qualified for anticipated operational occurrences that might occur

associated with the respective equipment locations.

Testability at Power

Measures to test the ATWS mitigating system before installation, as
well as perfodicially, are to be established. Testing of the system
may be performed with the system in the bypass mode. Testing from
the input sensor through to the final actuation device should be
performed with the plant shut down.

The licensee stated that a complete end-to-end test of the AMSAC
system, including the AMSAC outputs through to the final actuation
devices, will be performed during each refueling outage. With the
plant at power, the system will be tested with the AMSAC output
actuation devices bypassed. The testing capability consists of a
series of overlapping tests., These tests will verify analog channel
accuracy, setpoint (bisteble trip) accuracy, coincidence logic opera-
tion, and operation end accuracy of all timers,

This bypass of the AMSAC output actuation devices will be accomplished
through a permanently installed bypass switch which ne%ates the need to
1ift leads, pull fuses, trip breakers, or physically block relays.
Status outputs to the plant computer and main control board, indicating
that a general warning condition exists for AMSAC, will be initiated
wher the system's outputs are bypassed. Plant procedures will be

used to test the AMSAC circuitry and outputs. These procedures will
ensure that AMSAC is returned to service when testing is complete.

It is the staff's understanding that the licensee will conduct a
human-factors review of the controls and indications used for testing
purposes that is consistent with the station's detaiied control room
design process.

Completion of Mitigative Action

The licensee is required to verify that (1) the protective action,
once initiated, goes to completion and (2) the subsequent return to
operation requires deliberate operator action.

The licensee responded that the system design will be such that AMSAC
is consistent with the circuitry of the AFW and turbine trip control
systems, as well as the blowdown and sampling systems. Once initiated,
the design will ensure that the protective action goes to completion.
Deliberate operator action will then be necessary to terminate AFW
fl?w. clear the turbine trip signal, and re-open the turbine stop
valves,



14, Technical Specifications

The plant specific submittal should address techrical specification
requirenents for AMSAC,

The licensee responded that no technical specification action is
proposed with respect to the AMSAC and that normal administrative
procedures are sufficient to control AMSAC.

The equipment required by the ATKS Rule to reduce the risk associated
with an ATHS event must be designed to perform its functions in @
reliable manner. A method acceptable to the staff for demonstrating
that the equipment setisfies the reliability requirements of the ATKS
Rule is to provide limiting conditions for operation and surveillance
requirenents in the TS.

In its Interim Commission Policy Statement of Techrical Specification
Trprovements for Nuclear Power Plants (52 FR 3788, February 6, 1987),
the Commissicr established a specific set of objective criterie feor
determinirg which regulatory requirements anc operating restrictions
should be included in TS. The staff is currently reviewing, for all
plants, ATKS requirements to criteriea in this Pclicy Statement to
determine whether and to what extent TS are appropriete., The staff

will provice guidence regarding the technical specification requirerents
for AMSAC at a later cate.

Conclusion

The staff concludes, besed on the above discussion that the AMSAC desigrn

propused by the Houster Lighting & Power Compary for the South Texas Project,
Unit 1 ic ecceptable and is in compliance with the ATKS Rule, 10 CFR 50.62,
paragraph (c¢)(1). 1Ir addition, HLEP in its letter of Decenber 22, 1987 committed
to have 211 modifications compfeted prior to startup from the first refueling
outage. By letter dated October 11, 1989, PLAF informed the staff that &l
actions scheduled for the first refueling outage have been completed. The

staff finds this acceptable. The staff will verify the successful completior

of certain noted human-factors engineering reviews to which the licersee hes
conmiitted curing the NRC's post-implementation inspectior. Urti)l staff review

is completed regarding the use of technical specifications for ATKS requivenents,
the licensee should continue with the scheduled installation and implementaticr
(planned operation) of the ATWS design and provide testing utiiizing administra
tively controlled procedures. The staff will provide guidance regarding the
technical specification requirements for AMSAC at a later date.

16 TECHNICAL SPECIFICATICNS

During the development of the Combined TS, & discrepancy between the TS
reviewed for Unit 1 and the SER and its supplements other than Section 1€
was fdentified. Resolution of this issue follows.

8 Menitoring of Component Cyclic or Transiert Limits (Table 5.7-1)

The cyclic ard transient conditions listed in the South Texase Units 1 and ¢
Technical Specification Table §.7-1 Component Cyclic or Transient Limits is

25



much less comprehensive than the conditions listed in FSAR Table 3.9-8 Summary
of Reactor Coolant System Design Transients. The purpose of Table 4.7-1 is to
require the licensee to maintain the cyclic and transient limits of the reactor
coolant system within the design bases in accordance with ASME Code requirements.
If the numbers assigned to the transients listed in FSAR Table 3.9-8 are
exceeded, the plant could eventually be operating under 2 condition that is
beyond design bases. Specifying and tracking an incomplete 1ist of transients,
as would be the case if only those in Table 5.7-1 were tracked, would not
provide adequate information. The licensee was requeste’ justify the
deviation between the Technical Specification Table 5.7-1 anc the limits
specified in FSAR Table 3.9-8. During a meeting with the staff, the licensee
committed to develop procedures to adequately track the transients listed in
Fggg Table 3.9-8. The commitment was confirmed in HLAP letter of December 7,
1988.
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