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Proposed Revision to the Updated Final : afety Analysis Report
to Reallocate Margin to Address Large 3reak LOCA Analysis

Initial Containment Temnerature Assumptions

Pursuant to 10CFR50.90, Houston Lighting & Power Company
(HL&P) hereby proposes to amend its Operating Licenses NPF~76 and
NPF-80 by incorporating the attached proposed change to the South
Texas Project (STP) Updated Final Safety Analysis Report (UFL R).
The proposed change would add wording to Section 15.6 of the UFSAR
to reallocate .nherent margin in the Large Break LOCA Emergency
Core Cooling System (ECCS) analysis provided by Westinghouse. The
wew STP analvsis uses nominal containment atmosphere pressure and
temperature instead of the temperature and pressure limits
permitted by Technical Specifications 3.6.1.4 and 3.6.1.5 which
were used in the origina) analysis.

HL&P has reviewed the attached proposed amendment pursuant to
10CFR50.92 and determined that the proposed change is a reduction
in a margin of safety, and thus is an Unreviewed Safety Question.
However, basel on information provided in the Attachments to this
submittal, HL&P has determinad that it does nct involve a
significant hazards consideration. Additionally, pursuart to
10CFR51 and based on information contained in this submittal and
in the Final Environmental Statement Related to the Operation of
, ! ', HL&P has concluded that the
proposed amendment poses no significant radiolcgical or non-
radiological impacts, and will not have a 'qgnificant effect on
environmental quality. The STP Nuclear Sarety Review Board has
reviewed and approved the proposed changes. In accordance with
10CFR50.91(b), HL&P is providing the State of Texas with a copy of
this proposed amendm.nt.
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UNITED STATES OF AMERICA
NUCLEAR RECULATORY COMMISSION

In the Matter

Docket Nos., 50~498
50-499

Houston Lighting & Power
Company, et al.,

South Texas 'ioject
Units 1 and «

T Nt St i S S it

AFFIDAVIT

8. L. Rosen being duly sworn, hereby deposes and says that he
is Vice President, Nuclear Ergineering, of Houston Lighting & Power
Company; that he is duly authorized to sign and file with the Nuclear
Regulatory Commission the attached proposed revision to the South
Texas Project Updated Final Safety Analysis ‘lepjort Section 15.6; is
familiar with the content thereof; and that th* matters set forth
therein are true and correct to the best of his kno/ledge and belief.

87 L. %osen Nl

Vice Presiden’.,
Nuclear Engineering

STATE OF TEXAS

N S

Subscribed and sworn to before me, a Notary Puhlic in and for
The State of Texas tais /d7A day of () cZater , 1992,

: RSE—— . 7 oy
: l/,"‘{ﬁ SAVANNA 5 FRANKIIN > : (/J A Anhle,..
B (*(a2)0)  Netery bubkc State of Texss .
O o e otary Public in and for the
R\ , State of Texas
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DESCRIPTION OF CHANGE

HL&P proposes to incorporate, by reference, into the STP UFSAR a
revision to the Westinghouse Large Break LOCA Analysis. The new
methodology reallocates margin in the Westinghouse LOCA Emergency
Core Cooling System (ECCS) models to account for the fact that tae
analysis us.' jominal containment atmosphere pressure and temperature
instead of the limits permitted by Technical Specifications. The
Westinghouse letter providea in Attachment 2 of this submittal
provides more detail concerning the revised methodology.

SAFETY EVALUATION

The accumulator tanks are located between the primary containment
wall and the secondary shield wall at elevation (-)11'3". The tanks
are in thermal equilibrium with the surrounding environment. During
Modes 1, 2, 3, and 4, a minimum of four RCFCs located in this annulus
region blow air inside and outside the uecondary&rhicld region. Most
of the RCFC supply air (approximately 49,500 ft°/min) is discharged
inside the periphery of the -ocongary shield wall. The remaining
supply air (approximately 4000 ft’/min) is discharged outside the
secondary shield wall and is used for incore instrument cooling. To
equalize prensure betweer the secondary shield region and the annulus
region, four vent holes are located on the secondary shield wall.
Some of the RCFC air which cools the accumulators blows out of the
four vent holes.

The air intake to the RCFC cooling coils enters through four ducts
whoee inlets are located on the 130' elevation of the Reactor
Containment Building. Compliance with th» Technical Specification
limit of 120°F is determined using the inlet temperature to the RCFC
cooling coils. The Design Basis Document for the Chilled Water
System gives the design RCFC outlet air temperature as 65°F when the
inlet air is 120°F (inlet air temperature is currently limited to
110°F in accordance with JCO # 920698). During normal operation,
the RCFC cooling coils are cooled by two of three non-safety relate”
chillers with a maximum design temperature of 56°F. With all three
chillers out of service, the RCFC cecoling coils are cooled by CCW
with a maximum design supply temperature of 105°F,

The CCW system is cooled by Essential Chilled Water (ECW), which is
cooled by the Essential Cooling Pond (ECP). During warm weather
months, the ECP temperature may exceed the temperature required to
maintain the accumulators below 90°F, Therefore, if the RCFC cooling
coils are cooled by tie CCW during these warm periods, accumulator
temperature may exceed 9¢ 'F,

UsQ\v2-226.001
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NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Pursuant to 10CFR50.91, this analysis provides a determination that
the proposed change does not involve a significant hazacds
censideration as defined in 10CFR50.92:

1. The proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

The proposed change impacts the basis for the lLarge Break LOCA
acceptance limit, and no physical changes to the plant are
required. The conseguences of a LOCA would remain within the
design basis; the peak clad temperature would remain below the
2200°F limit with the new methodology. Also, the dose analysis
would not be affected by the proposed change. Therefore, there
would not be an increase in the probability or consequences of an
accident previously evaluated.

2. The proposed change does not create the possibility of a new or
different kind of accident from any previously evaluated.

The proposed change affects the basis for the Large Break LOUCA
acceptance 1limit, and only the effects of an ac~ident are
considered. The proposed change does not involve a physical
change to the plant. No changes to the operation of eguipment
considered in the safety analysis are proposed. The design basis
of the plant is not impacted. Therefore, the subject of this
evaluation does not create the possibility of a new or different
kind of previously evaluated in the Safety Analysis Report.

3. The proposed change does not involve a significant reduction in
a margin of safety.

As discussed in the attached Westinghouse evaluation, there is
sufficient inlerent conservatism in the We. inghouse lLarge Break
LOCA ECCS evaluation model to bound any uncertainty associated
with the curren* containment and accumulator temperature
assumptions. The inherent conservatism assures with high
probability that the criteria of 10CFR50.46 would not be exceeded
in the event of a Large Break LOCA.

Based on the reasoning stated above and the prev.ous discussion of

the amendment request, HL&P has determined that the regquested change
does not involve » significant hazards consideration.

Use\92-226.001
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AMPLEMENTATION PLAN

Implementation of the proposed amendment, should it be approved,
would not require anyv new surveillances to be performed nor would it
affect any surveillance schedules. HL&P requests a 10 day
implementation period following issuance of the approved amendment
to facilitate completion of administrative tasks concerning
distribution of the approved change.

UsQ\92-226.001
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Westinghouse kne stem Bos 388
Ele(:tricgt Corporation b aa Pirtsburgh Pennsyivania 15230 03¢

June 9, 1992
ST-KWN-HS-1763

Mr. W. J. Jump, Manager Action Req'd: X_ Y __ N
Licensing

Houston Lightlng & Power Company

P.0. Box 289

Wadsworth, TX 77483

South Texas Project
Unit Numbers 1 & 2
Contract Number ST-400088
Contalinm

Large Break Loss of Coolant Accident Analys

-
i~

Dear Mr. Jum.

The purpose of this letter is to inform your plant that Kestinghouse is
1nform1n? the U. S. Nuclear Regulatory Commission (NRC) of an issue related to
the initial containment temperature assumption used in Large Break Loss of
Coolant Accident Evaluation Models. This issue was not reported to the NRC as
an actual or potential Substantial Safety Hazard pursuant to the requirements
of 10 LFR Part 21. The information provided to the NRC is to clarify the
basis for an acceptability of assumptions hstorically made for the initial
containment temperature. Please find attached a copy of the l.tter
(ET-NRC-92-3699 dated 6/1/92) transmitted by Westinghouse to the NRC providing
this information.

Should you have any questiors regarding this issue, please contact
Mr. H.‘A. Sepp at (412) 374-5282).

Mok

Very truly yours,

Lt

D. S. Lipman, Project Manager
Midwest Area
South Texas Project

Attachment
0257K
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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washingron. DC 20555

Subject Results of Technical Evaluation of Containment lnitial Tem' *rature Assumpuions for
Large Break Loss of Coo'ant Accident Analysiy
Reference ET-NRC-92.3695 dated 4/3092
Westinghouse provide intenm fepos ET-MT.0 2-36095 dated 4/3092) pursuant 10 10CFR | &
21.21(ax2) requirements regarding the Comainr 26 .0 ! lemperatuse assumpuon used in e analysis of
the postulated Large Break L 2ss of Coo'ant A + Please find anached the results of the evaluaton
ue
Very truly yours
P ks - y
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Westinghouse has completed its evaluation of a Potential Safery Issue concerning the accumulator
initial temperuture, the containment initial temperature, and the containment inital pressure
assumptions used in the Lerge Break Loss-Of-Coolant Accident (LBLOCA) Evaluation Models
(EMs). 2 uility initially raised this issue by questioning the 90°F conainment iniual

of temperatures at 100% power. Upon further investigation of this issue the scope was broadened
to include corcerns with respect to the Containment initial pressure and the accumulator initial
lemperature assumptions used in the LBLOZA EM.

Under the requirements of 10 CFR 21.21(a)2), interim reponts were issued to the NRC in
references 1 and 2. fince the issuance of the interim reponts, the evaluation has beeq completed

are appropriate. The basis for this conclusion is outlined below,

Evaluation Models used o calculate the Peak Cladding Temperature (PCT) during a LBLOCA
require the calculation of the containment pressure during the transient. This pressure, to which
fluid from the broken pipe exhausts, is important when the RCS pressure is nearly equal to the
conwinment pressure. The effect of lower containrent pressure is /.- decrease in the reflooding
rate, which ultimately is a PCT penalty. This is addressed by the reg:lations ot 10CFR>0

Appendix K (1.D.2):

"The containment pressure used for evaluating cooling effectiveness during reflood and
spray cooling shall not exceed a pressure calculated cons rvatively fir this purpose.”

In the branch Technical Position CSB 6-1, the NRC recognizes the effect of other parameters
on the containment pressure. The Branch Technical Position speciiice!ly identifies a conservative
trend for containment inital temperature:

“Therefoce, the following branch technical position has been developed to proviae
guidance in the performance of minimum containment pressure aral is.”

maximum humidity that may be encountered under limiting norma’ Jperating conditions
should be used "

For *he LBLOCA EMs, Westinghouse has defined normal operating conditions to be thuse
associated with full power operation, which is consisr=nt with the 102% power assumption
required by 10CFRS0 Appendix K (LA’ The containme... parameters assumed in the LBLOCA
EM need not be the same as the Limiting Conditions for Operation (LCO) as defined in the
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Conuinment Technical Specifications. The LCOs in the Technical Specifications often represent
extreme conditions that are not typically encountered during normal ope.ation. In addition, the
LCOs asscciated with the Containment Technical Specifications are based upon containment
integrity and cquipment operability consideraiions, not ECCS performance considerations.
Consequently, some LBLOCA EM values were chosen as being rep ~sentative of limiting
conditions during normal fuil power operation, and others were set at the 1 ~chnical Specificaton
LCU value. In all cases the combination of containment parameter values were chosen 10 assure
that the overall calculation of conrainment pressure during 8 LBLOCA would be conservative.

Typical Wertinghouse assumpdons for dry-atmospheric containments are 90°F initial temperature
and 14.7 psia initial pressure. For subatmospheric plants Westinghouse uses the Technical
Specification minimum conta. 1ment pressure along with a representaively low temperature of
90°F. Also, ice-condenser ¢ aainments typically use 14.7 psia and .. maximum Technical
Specification containment temperature. The use of the maximum con.ainment iemperature for
an ice-condenser containment srovides a lower containment backpressure during the reflood
treasient and is therefore conservati «¢ with respe  + 10CFRS0 Appendix K requirements.

Westinghouse has always used these assumptions. The containment initial temgerature “nd
pressure assumptions in a plant's LBLOCA analysis have been consistently reporied to the NRC
in the Final Safety Analysis Report. The NRC has reviewed and approved this aspect of the
LBLOCA wransient via plant specific Safety Evaluation Reports.

The effect of varations in initial containment parameters has been determined for the LBLOCA
EMs through sensitivity studies. As expected, ECCS EMs show PCT increascs for lower
containment pressures. The 1978 LBLOCA EM [3] can experience as high as ¢ S1°F Peak
Cladding Temperature (PCT) increase for a | psi decrease in containment press.e. However,
the sensitivity to continment pressure has decreased as the LELOCA EMs have evolved. The
BASH Evaluation Model [4] has shown a 10°F PCT incrcase for a | psi desrease in containment
pressure, and the BART Evaluation Model (5] has an increase of 4°F in PCT for a 1 psi decrease
in containment pressure. The WCOBRA/TRAC Two-Loop UPI LBLOCA Best-Estimate
Evaluation Model (9] has & 7°F Pr [ increase for 9 1 psi decrease in containment pressure.

In aci:zon, two 2nalyses witi. the BASH EM for a dry cont.inment plant wers perforined to
asiess the effect of the containment initial temperature on the peak cladding temperature
Decreasing the contaament inigal temperature by 15°F and 30°F resulted in a PCT penalty of
3°F and a PCT tx. :fit of 4°F respectively. Thus, the containment iniual pressure and
temperature sensitiviies for the current BART, BASH, and WCOBRA/TRAC Two-Loop UPI
Evaluation Models have « small effect upon the calculated PCT.

It is concluded that the LBLOCA ECCS analyses dc not need to assume the containment
temperature and pressure Technical Specification limits in order tc produce a conservative
prediction of ECCS performance. The utilizatior. of representauve values in the ECCS analysis
does not invalidate the basis for the containment pressure and tcriperature Technical Specificanon
limits. The traditional Westinghouse assumptions for containment initial condiuons ir ihe
LBLOCA ECCS EMs are judged by Westinghouse to be appropriate.
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Accumulator Water Initial

During the containment initial temperature investigation, a related issue arose concerning the
accumulator initial temperature assumption. For the LBLOCA analysis, Westinghouse has
typically assumed a value of 90°F for the accumulators. As a resuit of the decreasir.g influence
of containment pressure on the calculated PCT results, a concern was raised with respact 1o the
appropriateness of the 90°F accumulator water assumption.

Westinghouse is not aware of any utilities that measure accumulator water temperature as pan
of norma cperations. Therefore, any estimation of .ypical accumulator water temperature dunrg
normal fuil power operaton can only be inferred from cortainment temperature conditions.
Containme:nt temperatures during fvl! power operation wiii vary considerably with location inside
of containment. with the warmest locations being inside the biological shield near the RCS piping
as well as at the higher elevations. The coolest locations are typically in the lower elevations
outside of the biological shield. A review of the containment layouts for various plants have
shown that the accumulators are typically located in the lower elevations of the containment. and
cutside of the biological shield. Discussions with several utilities have indicated that 90°F is
representatve of the containment tsmperature in the lower elevatons of the containment outside
of the biological shield, and therefore is representative of actual accumulator werm=erature duning
normal opeation.

Sensigvity studies were performed with the BASH EM 10 determine the effect on PCT for
variations in accumulator initial temperature. A typical thiee-icop plant, an ice-condenser
containment plant, and two four-loc » dry containment plants were analvzed. The results of these
studies indicate that the effect on the PCT can vary between 49°F and 150°F for a 30°F increase
in the accumulator water temperature.

Sufficient inherent conservatism already exists in the ‘Westinghouse LBLOCA EMs to bound the
uncerainty associated with the accumulator water temperature assumption. Reference 4 provides
informaton concerning the inherent conservative nature of the BASH Evaluation Model.
Specifically, the Technical Evaluation Report for the BASH EM provides the following
informagon in the conclusions and recommendations section:

"Son/w of the basis for determining the actual amount of margin existing in current EMs
results from our expenience reviewing the results of LOCA analyses from other thermal-
hvdraulic codes. One of the most applicable set of analyses for this discussion was
completed by Rohatgi and Yuelys-Miksis at Brookhaven National Laboratory while the
BASH review was underway. [7) (That study is briefly referred 1o in Section 11 of the
{BASH) WCAP.) The Brookhaven study concluded that there is approximately 1200°F
of conservatism in the peak clad temperatuire predictions contaned in representatuve EM
calculations. Bated on their analyses, they attributed almost 650°F of that conservatism
to the licensing iype operating and boundary conditions and scenarios used by the EM,
and e other 550°F, or so, to the physical models required by Appendix K. We and
others have previously seen that this estimate of the ¢ nount of margin available 1s
-ealisac.’
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Some of the conservatism outside of 10CFRS0 Appendix K is detailed in reference 4, page 9 of
the Safety Evaluauon Report, which states:

"The sources of the conservative margin are attributed to a tendency by the BASH model
to underpredict the flooding rate and the hot channel heat transfer.”

Furthermore, as detiled in Appendix | of reierence 4, the BART Evaluation Model contains
approximately S0°F of conservatism over the BASH Evaluation Model. Thus, there is
considerable conservatism in the Westnghouse LBLOCA Evaluation Models in addition to those
resulting from the 10CFRS0 Appendix K requirements.

Reference 9 also indicates that the WCOBR AV/TRAC Two-Loop UPI LBLOCA Best-Estimzte
Evaluatdon Mode! has sufficient conservatism to bound 2ny variation in accurnulator water
temperature. Page 55 of the Technical Evaluation Repont in reference 9 suates:

“The four - channel, super - bounded PCT with uncertainties is a conservative estiraate
of the 95% probability level PCT. The realistic 95% probability level PCT is less thon
this value and there is a large margin.”

During this evaluation available experimental data from the FLECHT-SEASET tests (5] and from
the Cylindnical Cere Test Facility (CCTF) [8) were reviewed. Figure !, which is from the
FLECHT-SEASET tests, shows that the effect of coolant subcooling on temperatarc rise is
inconclusive. For FLECHT-SEASET and FLECHT Cosine tests, mo.¢ coolant subcooling (colder
ECCS water temperatur) was found to give lower peak temperatures. In the FLECHT skewed
power tests, Lie oppusite effect wis founa, greater subcooling resulted in highes cladding
temperature. The CCTF tests indicate that the temp rature niscs dunng the reflood transient are
small over a wide range of initial conditions, including different core inlet subcoolings.
However, the CCTF tests do not include a single effect which can be used to establish a clear
trend with respec: to subcoeling

In conclusion, sufficient inherent conservausm exists in the Westinghouse LBLOCA EMs 1o
bound any uncertainty associated with the traditional 90°F accumula'sr waier tempertrure
assumption. Use of an exwemely high sccumulstor water temperature assumpuon wouild
unnecessanly add further conservatism o the already conservatve LB! OCA EMs.
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The traditional Westinghouse assumptions for containment and accumulator initial conditions in
the LBLOCA ECCS EMs are judged by Westinghouse .o be appropriate. . “ere is sufficient
inhe-ent conservatism in the Westinghouse LBLC' » SCCS EMs 10 bound any uncerainty
associated with the current containment and accumulator temperature assumptions, and (0 assure
with high probability that the criteria of 10CFRS50.46 would not be exceeded in the higt ly
unlikely event of a Las¢e Break LOCA. As new LBLOCA analyses are performed with either
the BART, BASH, or WCOBRA/TRAC Two-Loop UPI EMs, these assumptions will be
evaluated and justified on a case by case basis.
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Figure 1. Subcooling Elfect on Temperature Rise ana Quench Time.

From Lee, M. ot al., *PWs FLECNT SEASET Unblocked Bundle
Forced and Gravity Reflood Task,* EPRI KP-2013, WCAP-9891,
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