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1

The subject meeting was held on February 29, 1996, between representatives of .

'

Westinghouse and the Nuclear Regulatory Commission (NRC) staff at the NRC's
i Rockville, Maryland, office. The purpose of the meeting was to discuss recent
i NRC comments on the Westinghouse MAAP4 Benchmarking plan along with review of

Thermal-Hydraulic Uncertainty programmatic objectives for design certification
of the AP600. This meeting was part of an ongoing effort to resolve thermal-
hydraulic (T/H) uncertainty as outlined in a letter to Westinghouse on
August 14, 1995, and supplemented by a letter from the staff on January 18,
1996, expressing concerns about changes in the plan direction.

Backaround ,

The general treatment of AP600 passive system reliability in the plant
probablistic risk assessment (PRA) and a more specific assessment of the T/H
uncertainties in beyond design basis analyses of PRA success criteria has been
under active consideration by Westinghouse and the staff since June of 1994.
In a July 27, 1995, presentation by Westinghouse, an issue resolution plan was
proposed. The plan . involved: (1) selecting a small set of sequences which
bound the T/H response for all other success sequences analyzed using the
MAAP4 code; (2) analyzing the bounding sequences using an approved emergency
core cooling system evaluation model (NOTRUMP with Appendix K requirements) to
show a peaking cladding temperature of less than 2200 F, and; (3) performing a
benchmarking comparison of the MAAP4 calculations with NOTRUMP results for
selected sequences to show appropriateness of MAAP4 analyses in identifying
the bounding sequences. The NRC response to this plan was provided in a
letter dated August 14, 1995, in which the staff agreed, with some additional
conditions, that the proposed Westinghouse plan could be used to
satisfactorily resolve the outstanding passive system reliability issues.

On December 8, 1995, Westinghouse documented their plan for benchmarking the
MAAP4 computer code. In addition, this document also provided a written
summary of the overall Westinghouse plan for closing out T/H uncertainty
issues for the AP600 design. The staff noted numerous deficiencies in the
MAAP4 benchmarking plan details. However, the staff's biggest concern was
that Westinghouse appeared to be altering the overall methodology agreed to by!

[ the staff in the August 14, 1995, letter.
I
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In a letter dated January 18, 1996, the staff provided comments on the
December 8,1995, benchmarking submittal from Westinghouse. The purpose of
the February 29, 1996, meeting was primarily for Westinghouse to respond to
the staff's comments in the January 18, 1996, letter. |

|

Highlights of the meeting are summarized below:
1

!Westinghouse reviewed the recent history of the T/H uncertainty interactions
with the staff. Westinghouse acknowledged that their plan had " evolved" from i

the August 14, 1995, resolution path. As a result of the staff's comments in
| the January 18, 1996, letter, Westinghouse has modified the approach document-

|

; ed in their December 8, 1995, submittal. Some key points contained in the i

newest Westinghouse approach are summarized below:

T/H uncertainty in the PRA will be addressed separately from MAAP4*

benchmarking.

Benchmarking of MAAP4 will be performed by comparing key parameters and*

,

phenomenology against a comparable NOTRUMP analysis of 12 select MAAP4
l baseline cases. These cases cover a range of break size, locations, and

limited hardware availability assumptions.

|
T/H uncertainty will be addressed in a two step process*

! - Westinghouse will determine the low-margin accident scenarios
(primarily core uncovery sequences) which are risk significant to
the focused PRA.

- Those sequences that are identified as potentially risk significant
will be further assessed with NOTRUMP sensitivity studies. Details,

' of the analyses to be performed were not provided. These details
! would be discussed in subsequent meetings

The new plan did not include the use of Appendix K, DBA like, analyses on the
bounding success sequences. In addition, Westinghouse does not plan to
perform any MAAP4 benchmarking against AP600 test data. Both of these

,
evaluations were elements of the original plan and conditions discussed in the

i staff's August 14, 1995, letter.

| During the meeting, Westinghouse did note that the limiting success sequences
| chosen from the MAAP4 analyses would be justified by an AP600 plant response
' and phenomenological discussion on why the sequences were limiting. The staff

reinforced the importance of this approach and stated that the NRC's primary
interest is the actual behavior of the AP600 design in beyond design basis
scenarios - not MAAP4 behavior. Westinghouse must therefore document and
justify what they expect the AP600 behavior to be in the limiting success
sequences. This justification should explain why the MAAP4 results "make
sense" in consideration of engineering, testing results, NOTRUMP, and any
other resources which may be applicable.
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Westinghouse will need to provide additional clarification on the sensitively |

analyses that will be applied to limiting sequences. The staff raised a |
concern as to what criteria would be used to determine limiting sequences. |

The staff also stated that the Westinghouse plan needs to address the long
term cooling analysis uncertainties. The current plan stops at stable IRWST
injection. i

Summarv )
The staff had no immediate objections to the scope and objectives of the
revised approach to resolving MAAP4 benchmarking and T-H uncertainty issues
for the AP600 design. The staff committed to further consider the information
presented by Westinghouse and provide a written response to their latest plan. '

There was no agreement as to when this response from the staff would be
iprovided to Westinghouse, although it was stated that preparation, of the |supplemental draft safety analysis report, which is to be issued by April 30, ;

1996, would take precedence over the T-H uncertainty plan assessment.

Attachment 1 is the list of meeting attendees. Attachment 2 contains handouts
provided by Westinghouse during the meeting to supplement the presentation and
discussions. original signed by:
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MEETING ON MAAP4 BENCHMARKING AND
THERMAL-HYDRAULIC UNCERTAINTY RESOLUTION j

FOR THE AP600 i

FEBRUARY 29, 1996 |

MEETING ATTENDEES

NAME ORGANIZATION
1
'

DEBRA OHKAWA WESTINGHOUSE
CINDY HAAG WESTINGHOUSE
BRIAN MCINTYRE WESTINGHOUSE
MICHAEL WILLIS WESTINGHOUSE
BRUCE MONTY WESTINGHOUSE
JIM SCOBEL WESTINGHOUSE
TERRY SCHULZ WESTINGHOUSE
B0B OSTERRIEDER WESTINGHOUSE
SEUNG OH EPRI
CHARLES THOMPSON DOE
GIOVANNI PICCINI ENEC

GARY H0LAHAN NRC

ROBERT JONES NRC

TIM COLLINS NRC

ALAN LEVIN NRC

DON MCPHERSON NRC

RALPH CARUS 0 HRC

WALT JENSEN NRC

J0E STAUDENMEIER NRC i

GIUSEPPE MARELLA ANPA

CONSTANTINE TZANOS ANL

MIKE SN0DDERLY NRC

RALPH ARCHITZEL NRC

TOM KENYON NRC

BILL HUFFMAN NRC
'

Attachment 1
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HAND 0(TTS PRESENTED

AT THE FEBRUARY 29, 1996, MEETING

ON MAAP4 BENCHMARKING AND

,

THERMAL-HYDRAULIC UNCERTAINTY RESOLUTION

FOR THE AP600

I

i

1

l

Attachment 2
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MAAP4 BENCHMARKING ]
AND i

|

T&H UNCERTAINTY RESOLUTION ;

FOR AP600

February 29,1996
Rockville, MD

I
|
|

Debra Ohkawa
Westinghouse Electric Corporation

Monroeville, PA

e
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AGENDA

Review / Preview.

PRA and Success Criteria Overview.

Benchmarking Plan.

Purpose-

Key Models-

- Comparison to NOTRUMP
- Comparison to OSU

T&H Uncertainty Plan.

How Westinghouse Addresses 5 Points from NRC August 14,1995 Letter.

Summary.

c:\wp\ap600\2_27.%
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REVIEW OF JULY 27 MEETING

I

Westinghouse's Mission !

'

To provide a higher level of comfort that AP600 success criteria
have been defined " robustly," so that PRA results are not

significantly impacted by:

T/H uncertainty in the behavior of the passive systems*

MAAP4's simplified models*

|

|

|

t

!
4

i
i
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f REVIEW OF JULY 27 MEETING
i (Continued)

!
1

!

I Basis for NOTRUMP Case Selection
;
I

!
The cases are the most limiting, and are the only ones with+>

core uncovery i

l

The cases represent a range of break sizes*

0.5 "-

* - 2.0"
- 4.0"
- 8.75"

The cases represent a variety of break locations*

- Hot Leg
- Cold Leg
- DVI Line

The cases include CMT or accumulator actuation*

The cases include the most important sequence in respect toa

!CDF

c:\wpiap600\2_27.%
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REVIEW OF JULY 27 MEETING
(Continued)

NOTRUMP and MAAP4 Assumptions for Comparison

NOTRUMP analyses will be performed with DBA-like*

assur.iptions

- Appendix K decay Seat (1971 ANS + 207c)
- 102% Initial Power
- Initial water temperatures at Tech Spec maximums
- ADS Minimum Valve Area
- IRWST line maximum resistances
- Maximum Tech Spec peaking factors

MAAP4 analyses will be performed with only 2 changes |*

made to previous MAAP4 runs

Appendix K decay heat (1971 ANS + 207c)-

102% Initial Power-

MAAP4 input changes are limited so that applicability to |
MAAP4 analyses previously performed for PRA will be clear

|

;

c:Twp\ap600\2_27.96
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REVIEW OF JULY 27 MEETING
(Continued)

Comparison of NOTRUMP / MAAP4 Results

1. NOTRUMP (and LOCTA) calculation of PCT must meet the
2200 F criterion for all four cases

This will close the T/H uncertainty issue.

2. System responses from NOTRUMP and MAAP4 will be
compared:

- RCS Pressure
- Break Flowrate
- CMT Flowrate
- CMT Level
- Accumulator Flowrate

IRWST Flowrate-

RCS Inventory Mass-

Core Mixture Level-

Peak Clad Temperature-

A0S f t~ kre-

Differences in the responses will be investigated and

explained (see next viewgraph)

This will be the MAAP4 benchmarking effort.

c:\wp\ap600\2_27.96
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MAJOR NRC COMMENTS ON!

i

JULY 27 PLAN

Based on Aucust 14 Letter and Meetines with NRC

The NRC cannot concur on the sufficiency of the number of cases or the-

,

selection of cases without the identification of the important phenomena
'

Westinghouse needs to provide basis for why MAAP4 is good enough to.

have chosen the most limiting cases

PRA sensitivities that support the resolution of T&H uncertainty need toe

consider the focused PRA rather than the baseline PRA

Comparison of MAAP4 and NOTRUMP should be done with exactly the.

same set of analysis assumptions
.

|
|

MAAP4 needs to be compared to data from tests.

,

i

c:\wp\ap600\2_27.%
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DECEMBER 8 PLAN

Definition of Key Models.

- Importance (as seen from MAAP4 analyses) j

Reason for Concern (as seen from MAAP4 limitations) |
-

- Parameters

Re-adjusted Case Definitions.

- To better exhibit key models
- To address 3 types of core uncovery

Added "OSU Assessment".

T&H Uncertainty Resolution Changed.

July a7 Decem6c8

a2co' sace
pan.ia
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Tm

Clean set of success criteria analyses to be based on benchmarked parameter i
.

file and final AP600 design

l

l

I

l
chp\ap600\2_27.96 |

|
|

7



|

. .

1

COMMENTS ON NOTRUMP ASSUMPTIONS
AND T&H UNCERTAINTY RESOLUTION

l

" Westinghouse has assumed that . Appendix K inputs provide sufficient.

margin to bound the effects of passive system thermal hydraulic uncertainties

on the PRA success criteria.... Westinghouse must justify why the use of
Appendix K inputs and models is sufficient to bound the thermal hydraulic
uncertainties for all AP600 PRA sequences." (August 14, 1995)

"In an August 14, 1995, letter from the NRC to Westinghouse, the staff |
.

approved the Westinghouse bounding approach provided five concerns could !

be satisfied. The plan approval received high level review and concurrence
within the NRC." (January 18, 1996) l

"Since passive systems rely on natural forces such as gravity and stored.

energy to perform their functions, the net driving forces are small compared !

to active systems and are subject to large uncertainties - especially when
considering multiple system failure scenarios contained in the PRA." (Jan 18)

"The MAAP4 sensitivity study of the few parameters indicated in the report,.

including the sensitivity study using LOCTA to show the effect of varying

the core peaking factors, appear to be too limited in scope, and do not
necessarily cover the T/H uncertainty." (Jan.18)

Core peaking factors-

Minimum and maximum accumulator flowrate-

Minimum and maximum IRWST flowrate-

Maximum ADS flowrate I-

- 1971 ANS + 20% Decay Heat

|
I

|
c:\wp\ap600\2_27.96
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'

MAJOR ISSUES TO BE DISCUSSED TODAY

;

Need more MAAP4 benchmarking cases|
.

|

T&H uncertainty issues cannot be resolved solely with MAAP4.

Proposed OSU Assessment is not acceptable.

!

i

1

i

i
l

!

|
I

j

|

I

|i

i

i

i

i

$

k
i
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!

PRA OVERVIEW |
i
|
|

The purpose of a PRA is to quantify the core-damage frequency (CDF) and=

| large-release frequency (LRF), while gaining insights into any risk-significant
|

vulnerabilities of the plant

The PRA does not justify the safety of the design, it determines whether the*

risk from the design is acceptable

Accident sequences should be defined as " success" based on what is.

expected to happen |
l

- Making a success criterion overly conservative (requiring more
equipment) can potentially mask risk-significant vulnerabilities in the
plant

i

i

|

!
!

!
!
I
!

i

i

i

4

i
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SUCCESS CRITERIA

The " success criteria" in a PRA refers to a minimum set of equipment that.

is needed to prevent core damage

Some of the AP600 success criteria definitions are supported by MAAP4.

analyses

MAAP4 baseline cases are the limiting cases for a range of accidents.

The most restrictive set of hardware assumptions-

The most restrictive break location and size-

AP600 success criteria definitions have evolved.

They are more conservative (more equipment is required).-

- They provide more T&H margin.
- They are simpler.

1

l

Success sequences with PRHR are not based on MAAP4 analyses.

|

!
I
i

-

c:\wp\ap6R27.%
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REVEW OF MAAP4 CASES

There are two basic accident scenarios.

Automatic ADS Manual ADS

- Initiating Event - Initiating Event ;

No startup feedwater |- No startup feedwater -

- No PRHR No PRHR-

No accumulators - 1 accumulator j
-

1CMT - No CMTs-

2 stage 4 ADS - 2 stage 4 ADS-

(on 10-10 CMT level) (operator action)

1 IRWST line - 1 IRWST line |

:
-

Containment isolation failure Containment isolation failure i--

|

Example results from hot leg breaks are provided.

cAupp/A2_27 96

1h

.



. .

Automatic ADS
1 CMT, 2 Stage 4 ADS
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OBSERVATIONS FROM AUTOMATIC ADS CASES

The CMT is an effective safety feature of the AP600 plant.

- 1 CMT contains a large amount of water that is able to provide make-
up for the Transients and LOCAs of interest

-- The CMT level setpoints have been defined to provide ADS actuation

in time to get IRWST gravity injection to cool the core

CMTs have a recirculation and a draining phase of injection.

Recirculation of the CMTs occurs for a longer period of time in the-

smaller breaks

Most cases do not experience core uncovery.

|

Core uncovery can occur in Transients and Small LOCAs.

The depth and duration of core uncovery are limited |-

- Maximum uncovery of 30% for 500 seconds

Core uncovery occurs at the small end of the NLOCA spectrum.

- The depth and duration of core uncovery are limited

- Maximum uncovery of 10% for 100 seconds !

I

c:\wp\arWYA2_27.%
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Manual ADS
1 AC Cumulator. 2 Stage 4 ADS
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Manual ADS
1 Accumulator. 2 Stage 4 ADS
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OBSERVATIONS FROM MANUAL ADS CASES

Because there is no CMT, the response of the plant is dependent on the.

depressurization due to the break and operator action time

Transients and SLOCAs are slow-acting, and have small to no inventory loss.

before the operator action is anticipated

For NLOCAs, the core uncovers before accumulators can inject*

I
|

RCS pressure decreases after core uncovery, allowing accumulator I-

injection

Accumulator injection is relatively slow-

Accumulator injection limits the depth of uncovery-

|

Duration of core uncovery is a function of operator action time-

!

For MLOCAs, the accumulators inject and empty before the core uncovers*

Depth and duration of core uncovery is a function of operator action-

time

Hot leg break location is a significant factor at the largest breaks-

!

|

l

cnwp\ap60012_27.96
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MAAP4 BENCHMARKING PURPOSE
|

To support the baseline PRA success criteria!
*

!

|
To focus on MAAP4's ability to*

,

Track inventory losses and gains| -

!
- Predict the system depressurization

;

To demonstrate the ability of MAAP4 to predict the correct trend.

- As break size changes

As break location changes-

- As another tank (CMT or accumulator) is credited

Nominal assumptions in MAAP4 and NOTRUMP.i
.

'

i
l

!

i

I

;

i

3

!
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Table i

Key MAAP4 Wdels t' sed in Success Criteria Analysis

Wdel Importance Coocerns Parameters of Interest

Core mtxture levelThe peak core temperature is used to determmeCore Uncosers and --

Heatup wnetner 2 sequence is defined as " success' or Peak core temperature*

Decay heat" damage " -

MAAP4's core model does not simulate the hot ptn..

therefore MAAP4's peak temperature predienon
needs to be compared to a more detailed model,
ApproximateJy d' o' tha '"-" ' 9'ena cnalysesa

result m parnal core uncovery They are primartly
manual ADS scenanos that rely on operator acnon.

ADS laquid flow rateCredited in full depressuruanon cases toADS Stage 4 *-

depressurue the RCS so that IRWST gravity ADS vapor flow rate*

injecnon can occur. 2 out of 4 stage 4 ADS Imes is RCS pressure-

the success entenon for all full depressuruanon

Cases.

CMT injeccon flow reteCm provides coolmg and mventory rnake up forCW *.

CMT rectreulanon flow rateLOCAs *

CMT level determines the utne of ADS actuanon CMT level**

Time CMT rectreulation
transnans to CMT injecnon
Time CMT low level seapotnts-

are reached

IRWiT injecnon flow raIRWST injeccon is the mecharusm for long-termUtWST Injeccon *.

RCS pressurecooling m the full depressuruanon cases *

Containment pressureIRWST injecnon recovers the core, or keeps the **

core from uncoverug * Core mixture level
IRWST injecuon is senmove to the .iP between.

contamment and the RCS.

Liqusd break flow rateInventory loss through the break determmesBreak **

Vapor break flow ratewhether core is covered a

RCS water mventorySystem depressurusten defines break sue ranges *-

RCS pressurefor LOCA categones *

Locanon of break at h== of hot leg was a major.

ennaviaanon in +ruung success cruena,
paracularly for larger breaks

Laquad break flow rateMAAP4's VPSEP rnodel can have an tmpact on:RCS Natural -*

Vapor break flow ratewnechet the bar.ek locanon is covered wuhCirculanon *-

Time CMT rectreulanonwater *

the end of CMT recuculanon and the stan of tranunons to CMT mjecnon i.

CMT injecnon |

Accumulator mjeccon flowThe ammulator myocoon prevents core uncoveryAccumulator (1) .-

for larger (> 6-) breaks. tue

Core maanare level jThe acc :mulasor mjarnan plays a role a limanns *-

RCS pressure Ithe PCT for breas.: around 3" to $" .

T'e accumuiseur and CMT share the DVI liar. and |.

uueracnon between the taaets murt be conadered.
Ths MAAPs accumulator mood is tsothermal*

s
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Table 1
i

Key stAAP4 Nfodels Used in Success Criteria Analysis

N1odel Importance i Concerns Parameters of Interest

ADS Stage ! - 3 C) For tugh pressure scenarios, credited to reduce ADS bquid Cow rate*-

pressure so that stage 4 ADS can open ADS vapor tiow rate*

Credited m partial depressunzacon cases to Pressuruer trnentorv* *

depressurue the RCS below RNS shutoff head. RCS pressure*

Locanon is at top of pressuruer, and entramment*

of water mto pressuruer could affect
depressuruacon capability

i

| SG Heat Transfet Heat transfer to SGs plays a role m Transients and SG heat transfer* *

| SLOCAs. RCS inventory Ic,ss stans or mereases
| when SGs dry out

PRHR ADS success entens with the PRHR operable are Not Appbcable*

not directly supported by MAAP4 analyses.

Notes:

!

(1) Interact 2on between accumulator and CMT wtll not be shown in MAAP4 / NOTRUMP companson The MAAP4 /
OSU assessment will address ilus issue.

,

(2) The MAAP4 / NOTRUMP companson wt!! only examme ADS Stage 1 3 as a precursor to ADS Stage 4. The|
behavior of ADS I 3 by itself, can be seen thmugh the MAAP4 / OSU usessment.

|

i

I

!

!

I
i

,

J

<

;

?
.,

i
Page 13
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BENCHMARKING
CASES FOR COMPARISON TO NOTRUMP

Automatic ADS Actuation

0.5" hot leg break
2.0" hot leg break
5.0" hot leg break
8.75" hot leg break
0.5" hot leg break with I CMT,1 Accumulator
2.0" hot leg break with 2 CMTs
2.0" hot leg break with delayed ADS

Manual ADS Actuation

3.0" hot leg break
6.0" hot leg break

8.75" hot leg break

8.75" cold leg break
DVI line break

c:\wp\apWA2_27.96
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COMPARISON TO TEST DATA
:

NRC stated in August 14,1995 letter that comparison to test data should be.

performed

Westinghouse has concerns about the added value.

!
Establishing values for MAAP4 OSU parameter file would not show j-

validity of MAAP4 AP600 parameter file

OSU "PRA" test scenarios are counted as failure in the PRA-

Although two OSU tests experience core uncovery, they do not-

necessarily exercise the phenomena that are of interest

- Data from "PRA" test scenarios were not documented in the OSU Test

Analysis Report

In December 8,1995 plan, Westinghouse proposed an "OSU assessment" to l
.

compare MAAP4 AP600 results with OSU test data

- Focus on a few parameters (primarily mass flow rate predictions) ;

- Provide a hicher level of comfort that MAAP4 predicts similar trends

i

c:\wp\ap60M2_27.%
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COMPARISON TO TEST DATA (Continued)
|

| In January 18,1996 NRC comments, the proposed "OSU assessment" was*

rejected!

1
1

- Distortions in loop response due to the reduced size of the test facility

|
- Appropriate scaling ratios change as a function of time

I

- Respoase of OSU fuel rod simulators does not represent AP600 fuel

! rods
!

|

Initial conditions cannot be scaled-

! Test scenarios should not be expected to provide global coverage of-

phenomena that might be encountered in the multiple failure PRA
sequences

No comparison between MAAP4 and test data is planned |.

|

|

!

!
4

4

;

I

| c:\wpsap600\2_27.%
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MAAP4 BENCHMARKING SUMMARY

MAAP4 to NOTRUMP comparison will be performed for 12 cases.

Parameters of interest are defined to compare the system response |.

I
l

Differences in the responses will be investigated and explained ;-

There is no plan to tune MAAP4.

- Identical responses are not expected nor necessary to support MAAP4

as a scoping tool for PRA |

- If a MAAP4 parameter needs to be changed, it will be done in a
;

systematic manner that either changes the value for all cases, or is
based on phenomena that are specific to a set of cases

Applicability of NOTRUMP to the PRA scenarios is an outstanding issue to.

be discussed later

MAAP4 will not be compared to OSU tests.
,

c:\wp\ap600\2_27.%
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|'
T&H UNCERTAINTY

Purpose: To determine whether uncertainty in the T&H performance of passive

systems has an acceptable impact on the focused PRA

T&H uncertainty concerns will be addressed separately, after MAAP4.

benchmarking
i
l

Two major components to the plan.

1) PRA sensitivity to the focused PRA to determine if there are risk-
significant, low-margin accident scenarios !

|

1
2) T&H analyses to examine risk-significant, low-margin accident ,

'

;
.

scenanos !

!

!

I

i

!

i

k

c:\wp\ap600\2_27.96
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T&H UNCERTAINTY-
(PRA SENSITIVITY)

Purpose: To determine if the low-margin accident scenarios are risk-significant

to the focused PRA

Applicable event tree paths will be evaluated to further define the frequency.

of the low-margin scenarios

Number of CMTs and accumulators-

Break size :-

Break location |-

- Operator action time
- Credit for additional operator actions not considered

Determine if focused PRA CDF and LRF goals can be met if low-margin.

sub-sequences are counted as failure

From this sensitivity, determine if the low-margin sequences are risk.

significant

1

i

;

c:\wpap(tr/J,27.%
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.

'T&H UNCERTAINTY
(T&H ANALYSES)

If there are risk-significant, low-margin sequences, further T&H analyses will.

be performed with NOTRUMP
'

,

The NOTRUMP analyses will consider the uncertainty associated with the*

small net driving forces of passive systems

Further details of the NOTRUMP analyses can only be discussed after it is-

known which accident scenario will be examined,

i

c:\wp\ap60m2 27.96
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Summary of 5 Outstanding Issues from NRC's August 14,19951.etter
*In",earrel, the samtf condders that the approach deartbed and laid est by Westingbosse [en Jefy 27.1995| to be acceptable provided Ebat Westmgbenae can address the fogewang specmc

,

seaff concerms:''

Item NRC Statement How it is Addressed

1. Demonstrate that MAAP4 is here are 12 MAAP4 benchmarking cases. Rey have been identified to

adequate to provide an confirm the capability of MAAP4 to predict trends. De cases have also
understanding of all the important been selected to address key models. De selection of key models is based

T/II phenomena associated with on 1) issues found to be important in the MAAP4 analyses, and 2) a !
AP600, in sufficient detail to review of the limitations of the MAAP4 code.
identify the worst case PRA
sequences.

Do not limit to NOTRUMP Re MAAP4 benchmarking plan of comparison to NOTRUMP is sufficient ,

comparison. to support the use of MAAP4 as a scoping tool for PRA support.

M Should also include comparison Bere are no tests that will exhibit all the importalt phenomena in the PRA
-D against actual experiments sequences.

- Ensure that experiments exhibit
all the important phenomena
that are associated with
significant PRA sequences.

Should also compare against he referenced NOTRUMP and WCOBRAflRAC comparison is outdated :

counter-part calculations of small- and would not be a good comparison basis. ;

break LOCA that were prepared
using NOTRUMP and ,

WCOBRA/ TRAC (discussed in
RAI 440.25)

:

s

4

c w p\ipu n2_27.%
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Summary of 5 Outstanding Issues from NRC's August 14,1995 letter
.

i. .. , in. e u.r. in 46. .,, -6 4.=m.4 wa 6, w 6 - i wrv.imii.6. 6i.,ri44in.w., ,6 44, . i ,,,,,.

..n . :-

Item NRC Statement How it is Addressed
,

2. Justify the process used to select Explained in February 29,1996 meeting. |

the worst case sequences for
NOTRUMP analysis, and explain
why the success of these ensures
that all other PRA sequences
would be expected to succeed if '

analyzed using the same DBA-like
,

analyses.3

4

Define and justify a more Definition is contained in the benchmarking plan; justification will be

systematic analysis approach for completed in revised PRA' Appendix A (k>cumen' tion.
'

demonstrating the validity of theg
O PRA Appendix A baseline

sequence selection.

Include T/il uncertainties in the Low margin sequences in the focused PRA will be more closely examined j

focused PRA. in a T&ll uncertainty document. Core uncovery cases will either he
assumed as core damage, or further defense of their validity (including i

consideration of T&H uncertainE') will be provided. j

Demonstrate that any additional The focused PRA sensitivity to T&H uncertainty will use MAAP4 as a
event tree success paths in the scoping tool to further refine the applicable event tree paths. MAAP4 will
focused PRA are not affected by be used within the framework for which it was benchmarked. |

T/il uncertainty.

!

!
,

c:h pb;WM2_27 %
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Summary of 5 Outstanding Issues from NRC's August 14,1995 letter
i... a 6. n u .,y.-64..rs.4 aia-6,w ,6 i 2.i,n,imi 6. ,u.y ,46.w ,6 , .,,,,,,, m ,,, ,

ss.N r cerns:"

Item NRC Statement How it is Addressed

3. Justify why the use of Open item, requiring further discussions between Westinghouse and the

Appendix K inputs and models is NRC.

sufficient to bound the thermal
hydraulic uncertainties for all
AP600 PRA sequences. The
conservatism of Appendix K is
based on singie failure system
response, and the thermal
hydraulic parameter variations
with multiple failures could be
significantly different.

>Q
4. With the low margin success Addressed in one of the sub-points of item 2. The specified CDF and LRF

sequences set to failure, goals for the focused PRA will be met. ,

demonstrate that the focused PRA
meets the criteria of 1.0E-4 per '

reactor year for CDF and 1.0E-6 i

per reactor year for LRF. (SECY-
95-132) ,

5. Describe the systematic programs This item is not related to PRA activities. It is being addressed by other

which will be impicmented to parts of passive system reliability.
identify and account for potential
passive system failure mechanisms
(e.g., clogged strainers, foreign
material from maintenance
actisities, etc.)

dm pup 600G_27.96
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SUMMARY

The MAAP4 benchmarking and T&H uncertainty issues continue to evolve.

as Westinghouse and the NRC exchange ideas

The MAAP4 benchmarking plan has been separated from T&H uncertainty.

resolution

The MAAP4 benchmarking plan is a comprehensive set of cases for.

comparison to NOTRUMP

The framework for T&H uncertainty resolution is established; the details will-

require further discussion.

c:\wp\ap600\2.27.%
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