& October 2, 1996

Mr. Nicholas J. Liparulo, Manager
Nuclear Safety and Regulatory Activities
Nuclear and Advanced Technology Division
Westinghouse Electric Corporation

P.0. Box 355

Pittsburgh, Pennsylvania 15230

SUBJECT: STAFF UPDATE TO DRAFT SAFETY EVALUATION REPORT (DSER) OPEN ITEMS
REGARDING THE WESTINGHOUSE AP600 ADVANCED REACTOR DESIGN

Dear Mr. Liparulo:

From the submittal of Revision 9 of Standard Safety Analysis Report (SSAR) and
related information provided by Westinghouse, the status of several open items
regarding the AP600 design have changed. Enclosed is the staff’s open item
status for the Quality Assurance and Maintenance Branch’'s review of SSAR
Chapter 14 and the Containment Systems and Severe Accident Branch’s review of
SSAR Section 6.2.1 and Chapter 21.

Please update the open item tracking system database to reflect this informa-

tion. If you have any questions regarding this matter, you can contact me at
(301) 415-8548.

Sincerely,

original signed by:

Diane T. Jackson, Project Manager
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-003
Enclosure: As stated

cc w/enclosure:
See next page
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Mr. Nicholas J. Liparulo
Westinghouse Electric Corporation
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Advanced Plant Safety & Licensing
Westinghouse Electric Corporation
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P.0. Box 355

Pittsburgh, PA 15230

Mr. John C. Butler

Advanceu Plant Safety & Licensing
Westinghouse Electric Corporation
Energy Systems Business Unit

Box 355

Pittsburgh, PA 15230

Mr. M. D. Beaumont

Nuclear and Advanced Technology Division
Westinghouse Electric Corporation

One Montrose Metro

11921 Rockville Pike

Suite 350

Rockville, MD 20852

Mr. Sterling Franks

U.S. Department of Energy
NE-50

19901 Germantown Road
Germantown, MD 20874

Mr. S. M. Modro

Nuclear Systems Analysis Technologies
Lockheed Idaho Technologies Company
Post Office Box 1625

Ildaho Falls, ID 83415

Mr. Frank A. Ross

U.S. Department of Energy, NE-42
Office of LWR Safety and Technology
19901 Germantown Road

Germantown, MD 20874
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Ms. Lynn Connor
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LMR and SBWR Programs
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San Jose, CA 95125

Mr. Robert H. Buchholz

GE Nuclear Energy

175 Curtner Avenue, MC-78]
San Jose, CA 95125

Barton Z. Cowan, Esq.

Eckert Seamans Cherin & Mellott
600 Grant Street 42nd Floor
Pittsburgh, PA 15219

Mr. Ed Rodwell, Manager

PWR Design Certification

Electric Power Research Institute
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Palo Alto, CA 94303

Mr. Charles Thompson, Nuclear Engineer
AP600 Certification
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AP600 Open Item Tracking System Database: Executive Summary Date: 10/1/96
Selection:  [DSER Section] like '14% And [NRC Branch] like NRR/HQMB' Sorted by ftem #

No Branch Question Type Status Detarl Last Mod Date Ststoe SETY Letter Nc. / Ly Date
1243 v harmh 14285 DSER-Of vives Closed Action ® AS
should modify preoperations! test ahatract 14 2 8 1 97 in Appendix 1 A of the SSAR to include the apphcsbility of this testing 1o subsequent
h-n”mhﬂ-hﬂmnlﬂuﬂ.”&hlhﬂ)
[Closed - Response provided vis Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996 |
1264w 14284 DSER.OF vivoe Cloed Axm®# N
estinghouse should modify preoperational test abstract 14 2 8 1 100 m Appendix [ A of the SSAR o inchuiz the applicabuiity of ths testing to
AP600 plants, or provide appropriste justification for this exception to RG 1 68, Appendix A, ltem | n.(14X1).
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4%00, dated August 13, 1996 ]
1248 e hamb 14287 DS Ot 1198 Closed  Adtion ® N
[Westinghouse should sdd sdditionsl criteria to startup test shstract 14.2 8.2 34 in Appendix 1A of the SSAR. |
[Closed - Response provided via Westinghouse letter NSD-NRC 964800, dated August 13, 1996 B
1246 arr hamb 14288 DSER-O 139 Closed Action ® J
stinghouse should modify startup test abstract 14 2 8 2 38 m Appendix | A of the SSAR to imclude the spplicabrlaty of this testing to subsequers APE00
of 10 provide appropriste justification for this exception to RG | 68, Appendix A, lems Sband 5y,
{Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996. 1
1247 nerhgmb 14289 DSER.Of Vives Closed  Action®
estinghouse should modify startup test shetract 14 2 8 2 41 m Appendix 1 A of the SSAR 1o mchsde the apphicability of this testing to subsequent APE0O
of to provide appropriste justification for this exception to RG 1 68, Appendix A, ltem 5 .
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4%00, dated August 13, 1996, ]
1248 rerhamb 142810 DSER-O! vivme Closed Acion® N
estnghouse should modify startup test shstract 14 2 8 2 47 m Appendix | A of the SSAR to mclude the apphcability of this iesting to subsequent AP600
or to provide appropriate justification for this exception to RG 1 68, Appendix A, ltem S i
[Closed - Response provided vis Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996. 1
1249 et hamb 142811 DSER.O1 v1ves Clased Actionsw NJ
rstinghouse should modify startu) test sbtract 14 28 2 §1 i Appendix 1A of the SSAR 10 mctude the apphicstality of thes testing 1o subsequert AP60C |
or 10 provide appropriste justificacion for this exception to RG | 68, Appendix A, ltem S n.n.
{Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996, ]
1250 v hamb 142812 DSER-O} 81306 Closed Action I J
estinghouse should modify startup test shetract 14.2 8 2 52 in Appendix | A of the SSAR to include the applicability of this testing 1o subsequent AP600
or o provide appropriste justificstion for this exception to RG 1 68, Appendix A, ltem Shh
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 ]
1251 shomb 142213 DSER.O1 0135 Closed  Acin® N
estinghouse should modify startup test shetract 1418 2 55 m Appendix | A of the SSAR to include the appircability of thee testing to subsequet AP60)
or 1o provide appropriste justification for this exception to RG | 68, Appendix A, ltem $ 11
W-mwﬁmmmgﬁgu 1996. e _ |
Page: 2 Total Records: 82
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AP600 Open Item Tracking System Datsbase: Executive Summary Date: 10/1/96
Selection:  [DSER Section] like '14* And [NRC Branch] like NRRHQOMB' Scrted by ltem #

hem DSER Section’ Titie Description o) NRC
No Pranch Ouestion Type Status Detns! Last Mod Date Suste Stamms Letter No. /| Ltr Date
1963 o b 14224 DSER.COL 1196 Closed Acin ® N
1422 | The COL apphicant should provide for taff review, the scoping docurment (i ¢, preoperstional and startup test specifications) containing testing
jectives and acceptance criteria applicable to Westinghouse's scope of design responsibilsty.
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 e 1
1964 e hamb 14222 DSERCOL v13v96 Closed Action @ of
14.23-2 The COL applicant should provide for staff review, the scoping document, and any related documents, which defineate plant operations!
@uﬁ‘mbh““*bh“ﬂ‘bb“d*“%“b
[Closed - Response provided via Westinghouse lefter NSD-NRC-96-4800, dated August 13, 1996, |
1963 ey hamb 14223 DSER-COL 2198 Closed Action @ aJ
u2.1-3mmwumnmm,ummnmnwﬂwnmhu
e m-ﬂi‘uuiwum*hm'edh‘.m*
[Closed - Response provided vie Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 ]
1966 ner hamb 14224 DSER-COL mve Clomed Acion B N
B::z-c The COL applicant should provide for staff review., the approved preoperaticaal test procedures (1o be provided approxmately 60 davs before
i intended use, and startup test procedures (to be provided approximately 60 drys before fuel locding).
[Closed - Response provided via Westinghouse lefter NSD-NRC-96-4800, dated August 13, 1996. ]
1967 nerhgmb 142221 DSER-COL v139s Closed Action ® N
uzr.mmcawwn&umw-—u.mamum.*uw«uun
review
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated Augwst 13, 1996, }
1968 ot hamb 14281 DSER-COL 106 Closed Acion® N
[14.2 81 The COL applicant will provide the identified mnformation associsted with startup test abstract 14.2.8.2.34. =
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 N
2035 nerhamb " DSEROI% ¥11os Closed  Action ® o
39 Initial Test Program
I‘l\NlCiu“dvb&h‘l-lwd’MN(ﬁdTuhw) The most significant resues fall mto four categories.

Wmh&nu’du“ﬁ\-mmuhpﬁ-lnhﬁuﬂdy. The NRC staff have requested further
- mnChm-““&bhmhmhn—"“JL;f“lﬁnﬁl

- mmctmumumm.ﬁhumﬁh.u“

- The NRC requests a detailed description of AP600 design not tested in the initial test program.

" =t 279/95 SMM) Meeting established to discuss Chapter 14 jssues.

$/2/9% Status: Meeting held February 28, 1995,

- Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996.

Total Records: 82



AP600 Open Item Tracking System Dstabase: Executive Summary Date: 10/1/96
Selection:  [DSER Section] like 14* And [NRC Branch] like NRR/HQME' Sorted by ltem #

NREF ~.ction/
Question

Type

TitleDescription w) NRC
Statis Detas! Last Mod Date Sists frshue _Letter No. / Ltr Date

HER |

4

RALOI

v et Ation ® N

33 Initis! Test Program (ITP) Test Absiract 14 28 1.25, Reactor Coolant System (RCS) Hydrostatic Test. The Acceptance Criterion should be
1o clearly mdicate thet f there s any evidence of lesk within the hydrostatic test boundanes, the leak should be repeired and retested pror to final

2544

NRRHQMB

4

[Closed - Response provided via Westinghouse letter NST-NRC-56-4800, dated August 13, 1996, ]
v1ves Closed Action @

36 TTP Test Abstract 142 £ 1 26, Chilled Water System: (1) Use of systern nomenclature should be consistert. This sbstract and/or SSAR Section

2 7, Central Chilled Water System of the Standard Safety Analysis Report (SSAR) should be re-labeled sccordingly. (2) The Objective subsection should
revised to inchude verification of proper performance of the system components.

{Closed - Response provided vie Westinghouse letter NSD-NRC-96-4200, dated August 13, 1996, |

2548

14

vivee Clonet  Avm® AJ

37 ITP Test Abstracts 14 2 8 1 26, Chilled Water System and 14 2 8 1 61, Circulating Water Systern: The Test Method and Acceptance Criterion
of these abstracts should be revised 10 mcorporate venficstion of integrated system testing requirements ot rated volumetnc flow conditions,
dw-.ﬂd-u#”ﬂm These shatracts should demonstrate, as & minimum, (1) proper operstion of
and system controls in all logic combinstions, (2) proper operstion of 2+ motor-operated and air-operated control valves, mcluding
cvcling and timing, and position indicator verification and isolation functions (when applicable). (3) proper operating conditions (flow,
jon, bearing t~mpersture) of system pumps in design mode of operations, ncluding verification of scceptable net positive suction head (NPSH) under
most limiting design flow condtions, and (4) proper opersting conditions and system perfurmance capabsiity (design bases) duning sl! operstional
{normal and sbnormal) modes.

[Closed - Response provided via Westinghouse lefter NSD-NRC-96-4800, dated August 13, 1996 < j

2546

NRRHQMB

i4

21396 Closed Atin® N
38 ITP Test Abstract 14.2 8 1 27, Containment Recirculation Cooling System: The Objective subsection should be revised to incorporate
venification of integrated system testing requirements st rated volumetnc flow conditions, pressure, and tempersture as specified m SSAR Section 9 46
[Closed - Response provided via Westmghouse letter NSD-NRC-96-4800, dated August 13, 1996, |

%47

NRRHQMB

14

vives Closed Avion® N

TTP Test Abstr-_. 142 8 1 3 Feedwater Control System: The Test Method subsection should be revised 10 incorporate verification that
nitisted vaive open/closure cvching and timing meets the system design hasis requirements.

[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dted August 13, 1996 B

2548

14

1396 Closed At ® N

40 ITP Test Abstract 14 2 8 | 40, Resctor Coolant Pump Initisl Operstion: The Test Method subsection should specify the system and pump
paremeters (o be iested or measured

[Closed - Response srovided via Westinghouse ietter NSD-NRC-96-4800, dated August 13, 1996, ]

2549

14

1396 Cloaed Aa-"i

(260 41  TTP Test Abstract 14.2.8.1 41, Reactor Coolant System: (1) The Test Method subsection should specify the dsta and parameters 10 be verified
ing control systems circuitry and syetem valves operstion, (2) The Performance Critena subsection should specify (1) scoeptance criteria for the
parsmeters, ncluding response times, for the control systeme and valves, and (i1) scceptence critena for the head vert system operation.

[Closed - Response provided via Westmghouse lefier NSD-NRC-96-4800, dated August 13, 1996 ]

Total Records: 82



AP600 Open item Tracking System Database: Executive Summary Date: 10/1/96
Seiection: [DSER Section] like '14* And [NRC Branch] like NRR/HQME' Sorted by ltem #

No. Branch Quentron Twpe Ststus Detas! Last Mod Date Statue Statin Letter No. / Ly Deate
2¢%0 NRRHOMB " RALOY vivee Closed Atim® N

42 TTP Test Abstract 14 2 8 1 42, Norma!l Residual Heat Removal System: The Test Method subsection should specify the functions! requirements,
10 bo measured, and data to be recorded for each test objective and each mode of operation.

[Closed - Resnonse provided via Westmghouse letter NSD-NRC-96-4800, dsted August 13, 1996,
131 NRRHOMB 14 RALO! 1139 Clomed Ation® N
43 TP Test Abstract 14 28 ] 49, Thermal Expansion Westinghouse should revise this shstract to provide s commitment that this test will be
in accordance with the American Society of Mechanical Engmeers (ASME) OM Standard, Part 7 (Ref . Draft Safety Evalustion Repor
) Confirmstory em 39.2.1-3).

[Closed - Response provided vis Westinghouse letter NSD-NRC-96-4R00, dated August 11, 1996, ]
2%%2 NRRHQMB 14, RALOY 2139 Closed m.ﬂ

“ ITP Test Abstract 14 2 8 1 64, Reactor Coolant System Flow Measurement . (1) The Objective subsection should be modified to include
ion of proper operstion of the RCS st conditions approachng rated opersting temperature and pressure. Baseline RCS pressure drops will also
10 he established. (2) The Test Method subsection needs 1o be modified to include closer coordination of the performance of this test with that of
142 8.1 41, Reactor Coolant System, in order to adequately demonsirate proper integrated system respense and operstion; (3) The Performance Critenia
1on needs 1o be revised 10 inchade scceptance criteria for the RCS pressure drop, flow rate {(accountng for messurement uncertamty aliowances), or
reference 1o the appropriste SSAR sections delineating such acceptance critenia.

[Closed - Response provided via Westmghouse letter NSD-NRC-96-4800, dated August 13, 1996 ]
2533 NRRHOMB 14 RALOI 1o Clomed Action @ N

45 JTP Test Abstract 14 2.8 1 67, Reactor Coolar’. System Hot Functional Test: (1) The Objective subsection should outline all preoperstional tests
will be performed (or encompassed) as part of this test, and (2) In response to request for additional information (RAI) 210 59, Westinghouse agreed to
* monitoring program st the first AP600 plant 10 record temperature drstributions, thermai dispiacements and other pertinert parameters of the
surge hine for verifying sssumptions used in the surge line thermal stratification analysis. Therefore, the implementation of this monstorng
should be reflected in this shstract and/or in another section of the [TP, accordmngly.

In addition, DSER Open item 3.12 5. 10-1 requests identification of other piping systems susceptible to thermal stratification, end a description of the
used to sssure thew structural integnity  If 2 monstoring program is intended 10 be implemented by Westinghouse durmng the hot functional test for

g thes open fem. the program should also be mchuded i the ITP.
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 12, 1996 ]
2554 NRRHQMB 14 RALO! 139 Clowrd Action @ N/

&« TP Test Abstract 14281 75, Boric Acid Batching Operation. Westinghouse should clarify whether the test & 10 be performed with or without

[Closed - Response provided vis Westmghouse letter NSD-NRC-96-4800, dated August 13, 1996, ]
pLLL NRRHOMB 4 RALOI 813% Cloaed Aﬂ-.?

47 ITP Test Abstract 142 8 1 9} Startup Feadwater Control System: (1) The Objective subsection should be revised to mcorporate verification of
startup feechvater control system sutomatic initistion capability, and (2) The Test Method subsection shoid be revised to require verification of the
i instistion of the startup feedwater control system upon receipt of & loss of mam feedwater supply signal

[Closed - Response provided via Westing* ouse letter NSD-NRC-96-4800, dated August 13, 1996 |

Page: 6 Total Records: 82



AP600 Open Item Tracking System Database: Executive Summary Date: 10/1/96
Selection: {DSER Section] like '14% And [NRC Branch] like NRR/HQMB' Sorted by Item #

e DSER Section/ Title/Description w) NRC
Neo. Branch Orsetion Type Brerus Detar! Last Mod Date Tipnm Ristus Latter No. / L& Dete
2%%  NRRMOMB 14 RALOl vives Chrmect Actiom @ N
4% TTP Test Abwract 14.2 8 | 93, Reactor Comtaimment Structurs! Integrity Test In the Objective mshwection, the reactor contamment building
he change 1 to reactor comtamment vessel )
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 |
2587 NRRHOMB " RALOU vives Closed m-'ﬂ
49 TTP Tem Abstracts 14.2 8 | 96, Passive Containment Cooling System and 14.2 £ 1.97, Passive Containment Cooling System (First Plant Only):
test shstracts sheuld be modified to encompass the Objective of 14.2.8 1 97 imto # single comprehensive tet abstract based upon 14.2.8.1 96, Such
would then be apphicabie to al! piants, not just the prototype.
hu-mwmw*mmm.umu. 1996
2558 NRRHQMB 14 RALO! 1198 Clomed Action @
[360 50 ITP Test Abe-act 14.2 8.2 1, Initial Fuel Loading Test Sequence: (1) The Prerequisites subsection of this abstract should: (i) inchude the
jectives in 14 2 8.2 2, Initis! Fuel Loading and in 14 2 £ 2 3, Fuel Loading Prerequisites and Periodic Checkoff, and (i) outline alf systems required for
initial fuel loading. (2) The perforn.ance criteria for 1428 2 2 and 14.2.8.23 should be included in the Performance Criteria subsection of this abetract.
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996 ]
2%%9 NRRHOMB 1 RALO vives Clomed Action ® A)
51 wma—umummsmmn4umi*uﬂ#mm.~u
' requirements iracesble to the appropriate SSAR sections:
s 142 81 40, Reactor Coolant Pump Instial Operation
b 1428 1 42, Normal Residual Hest Removal System
¢ 14222 11, Rod Drop Time Measurement
4 1428232, Bank Worth Measurement
| e 1428255, Plamt Trip from 100 Percent Power
[Closed - Response provided vis Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 |
2%0  NRRHQMB 14 RALO! vivee Closed AcnwN
msz TP Test Abstracts 14.28.2 2, Initial Fuel Loading and 14 2 8 2 3, Fuel Loading Prerequisites and Periodic Checkoff: The objectives of these
tests appears to be redundant  Westinghouse should amalgamate them with 142 8.2 1.
[Closed - Response provided vis Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996. |
2361 NRRHQOMB 14 RALO 21306 Closed Aa'-'J_
§3 TP Test Abstract 14.2 £ 2 4, Peactor System Sampling for Fue! Loading: Verification of the requirements in the Objective of this abstract
he include i in #ts prevequisites. |
{Closed - Resporme provided via Westinghouse letter NSD-NRC-96-4800, dated August 11, 1996 B
2362 NRRHOMB " RALO! LEEL Closed Action
54 TTP Test Abstract 14.2 8.2 6, Inverse Count Rate Ratio Monitoring for Fuel Loading: The requirements in the Prerequisites, Test Method and
Criteria subsections do not appear « be consistent with the Objective of the test abstract.
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 |
2%63 NRRHQMB 14 RALOf v13%6 Closed An'.'w;i

S5 TTP Test Abstract 14.2 8.2 7, Post-Fue! Loading Precritics! Test Sequence: (1) The Prerequisite subsection should be revised to inchude specific
system conditions, snd (2) The information in the Test Method and Acceptance Criteria subsections is inadequate.

[Closed - Response provided vis Westinghouse letiar NSD-NRC-96-4800, dated August 13, 1996 |

Total Records: 82



AP600 Open Item Tracking System Database: Executive Summery Date: 10/1/96
Selectien: [DSER Section] like '14* And [NRC Branch] like NRR/HQMB' Sorted by Item #

DSER Sectiony/
Ouestion

Type

Trtte Thrscriotson w) MRC
Status Detart Last Mod Date Stmtus Sistus letterNo. /  Ltr Date

14

RALOU

1196 Closed Aﬁ-.ﬂ
$6 TTP Test Abstract 14.2 8.2 14, Reactor Coolant System Flow Coastdown: (1) The Objective subsection should inchade measurement of the
hm*md“mncﬂ*i“hw‘dl@mmmmm
. dﬂlwﬂywmﬂnm”dﬁy'-gcufauﬁmb“wm*y*m
SSAR Chapter 15, Accidert Analysis
Eu-nwwﬁwmmmmm.umlmm ]

2%63 NRRHOMB

14

vivoe Closed Action @ A/

[260 577 TTP Test Abstract 14.2 8 231, Isothermal Tempersture Coefficient Measurement: it 2 ypears that the sotherme! temperature coefficient (ITC)
Eﬂh“bﬂm*d%(ﬂﬂym-mﬂf—ﬂﬁﬁmmmm
vanous

remams constant WWMW&M‘MT.W“‘&“DW“’CW
bﬂuhwmhhwm“yﬂﬂqm*

[Closed - Response provided via Westinghouse iefier NSD-NRC-96-4800, dated August 13, 1996, ]

2566 NRRHOMB

14

vivee Closed Aa‘-'”

S8 ITP Test Abstract 14.2 8 2 47, Rod Cluster Control Assembly Out of Bank Measurement (First Plant Only): (1) The Test Method subsection
. a-mfwu”m—*am)umm-uw.ﬁ-ad*' However,
Chapier 19 currently specifies RCCA afignment limits. Westinghouse sh.uld revise the text in the shetract accordingty; (2) The test Method

' Mﬂmnu-—uumwpﬁmummm—nmmw

ify the acceptance criterie for the sensitivity of the incore and excore nstrementation to RCCA misalignment.

[Closed - Response provided vis Westinghouse fetter NSD-NRC-96-4800, dated August 13, 1996, J

2%67 NRR/HOMB

i4

2568 NRRHQMB

14

211 Closed Action ® N
F.” TTP Test Abstract 142 8 2 49, Load Swing Test (1) The Test Method subsection should identify the piant parameters to e monitored and

d(nmmmmuﬁhwr*d&mdm*yp—g&dma.
vanous power leveis, or pﬁuﬁmm«wmwwwuumnum
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dsted August 13, 1996. |
139 Closed Action ®
60 [TP Test Abstract 14.2 8.2 50, 30 Percent Load Rejection: The Performance Criterion subsection should specify the acceptable ranges of the
' MMMMW&&.GMQR&WMCO"“WI—'“MNH
1sie SSAR sections.
{Closed - Response provided via Westinghouse leer NSD-NRC-96-48.0, dated August 13, 1996 |

2969 NRRHQMB

14,

2136 Closed m.ﬁ

61 TTP Test Abstract 14.2.8.2.51, 100 Percent Load Rejection (First Plant Onty): The Test Method subsection should identify the plant parameters
be monstored and recorded.

[Closed - Response provided via Westmghouse letter NSD-NRC-96-4200, dated August 13, 1956. -]

Page: 8

Total Records: 82
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AP600 Open Item Tracking Syste n Database: Execvtive Summary Date: 10/1/96
Selection:  [DSER Section] like '14* And [NRC Branch] like NRR/HQMB' Sorted by ltem #

DSER Section/

Title/Descristion w) NRC
Stanus Detsil Last Mod Date . Suns St Letter No. / Ltr Date

257 NRRQMB

Question Type
14, RALOU

Versilation System through Fire Wails and Smoke Removal

. Fire Dampers and Doors

Onsite Standby Power System (Onsite Standby Diese! Generstor Uupport System)

Containment Igniters

~ Health Phveics and Hot Machine Shop HVAC System

Turbine Building Ventilstion System
mvﬂmWﬁ“mmuanﬁm.hﬂwm m
M—mnmwsr-aum.mm,umum.mmwm,mm-u‘-u-
hmwﬂM(S)Md’w“mn‘*uﬁd‘hm

uummmwwﬂmumumum--—bumu-m“
accordmgly.

[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996,

257 NRRHQMB

14 RALOI

v Closed Action ® N

63 Wm“m-Wumt‘u(a)hdenChIﬁw-cm.‘bm’-!t
' v umummwumummmumwuﬁwmmum
the Digital Metal Impact Monstoring System.

[Closed - Response provided via Westinghouse letier NSD-NRC-96-4500, dated August 13, 1996

5N NRRHOMB

14 RALO?

213196 Closed Action &

260 64 TTP Test Abstract 14 2 8 2 53, Hot Full Power Boron Endpoint: (i) The Test Method subsection specifies that measurement of the RCS critical
concentration be only performed for & single RCCA configurstion (all rods out, hot full power, and equilibrium xenon). Westmghouse should revi-e
wmrqu-JﬁMnmmmm"—-mchm
Mﬂmmﬁ“mﬂm“m%u“”*“n“ﬂhw
in the current abetract would yield similarty conservative values; and (2) The Test Method requires the renormalization of the predicted
concentration as & function of core bumup using the corrected (or resuftant) measured boron concertration. The Acceptance Criterion should specify
mmumdwmmmaumcn&pd&mmwn
appropriate SSAR sections.

[Closed - Response provided via Westmghouse letier NSD-NRC-96-4800, dated August 13, 1996,

—

2639 NRRHOMB

21396 Closed Aﬁ-'i

€5 Chapter 14 - Initia! Test Program
1428 1.2, Ciass 1E Uninterruptible Power Supplies: This test abstract does not reflect the design and configuration of the AP600 Class 1E DC
r 1on system. Specifically, SSAR Section 8.3.2.1.1.1, Class 1E DC distribution, states that there are four independent, Class 1E 125Vac divisions
A.l.C.dm&“dnh‘yu(m-2.%&‘)&”,.-.”-&“*-4&&&-24
following s loss of all ac power concurrent with a design basis acoident (DBA). The second battery bank in divisions P and D (designsted as 72hr
bank ) is used to suprly those loads requiring power for 72 hours followiny, a DBA. No load shedding or load mansgement program 1 needed to

subsections of this test ahstract need to be revised 10 reflect the unique design features of the APK00 dc power systems as descrited in the SSAR.

[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996.
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APS00 Open Item Tracking System Database: Executive Summary Date: 10/1/96
Selection: [DSER Section] like '14* And [NRC Branch] like NRR/HQMB' Sorted by ftem #

DIER Rection/
Onsemtion

Type

Tithe Dencription w) NRC
Biatue Dot Last Mod Dete Btame Busnse _ Letter No. / Ler Date

14

RALOL

vives Closed  Atin®@ N

66 Chapter 14 - Initial Test Program
1428 1.17, Process Computer: The Performance Criteria subsection of this test abstract should be revised %o provide specific acceptance criteria or design
s fumctions! requirements tracesble to the appropriste SSAR section(s).

Ciomed Response provided via Westinghouse letter NSD-NRC-96-4800, m.q..-u 1996

]

14

V196 Qd Au-ﬁ

§7  Chapter 14 - Inttial Test Program
142 21 18 In-Plant Commumcation Svstem: The Test Methods and Performance Criterion subsections of this abstract need 1o he revised to demonstrate

mdammwuwcmsy—.uuimmnz.

Eu-mwmwmwnsmc-w.mwulm. J

14

v Closed Action ® AJ

260 68 Chapter 14 - Initis! Test Program

14281 51, Operations and Control Center System: This test abetract does not reflect the design and configuration of the AP600 Operations and Control
Syﬁl Specifically, the primary plamt control system operator interface ts » set of "soft” control units that replace conventional switch/ligh? or
assemblies used for operstor interface with control systems. The function-based test analvsis serves as the basis for determining the
displays, controis, and procedures i the mam control ares.

Tum-umm“dﬁm%nhmﬂbmwpﬁmidbm

[Closed - Response provided vis Westinghouse letter NSD-NRC-96-4200_ dated August 13, 1996 |

2643 NRRHQMB

14

V1196 Closed MQOT

69 Chapter 14 - Initial Test Program

14.2 8.1.59, Engincered Safety Features Actustion Cabinets Test Capability: This test abstract does not reflect the configurstion of the AP600 computer
protection svstem design  This section is & subset of Section 14 2 8.1 72, "Protection and Safety Monitoring " The primary purpose of Section
14.2 8 1.72 1s to demonstrate the acceptability of reactor tnp logic funciions while the primary purpose of this section is to demonstrate scoeptable

of the Fagineered Safety Festures Actuation System (ESFAS). This test needs to be revised to encompass end properly verify acceptable
of the molated fiber-optic data/commumication lmks, mcluding eesocisted protocols, of (a) the integrated Protection Cabinets to/from
Safety Features Actuation Cabinets, (b) the Engineered Safety Featurss Actuation Cabinets to/from the Protection Logic Cabinets, and (c) the
Logic Cabinets to/from the Protection Multiplexer Cabinets.

[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996 ]

2644 NRRHQMB

2139 Closed Ation® IN

.70 MM Initiai Test Program

' mx(c)nruwmuum-mﬂmhm“Mun-—q.fu
on wniform coolant temperature and flow shouid be emphasized, ard (d) the Performance Criteria subsection should be revised to include the basis for
acceptance critenia and values of cross-calibration points monitored n-situ throughout the RTD range, to assure that the data is adequate for detecting
ton or systemanc dnft.

[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 }
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AP600 Open Item Tracking System Database: Executive Summary Date: 10/1/96
Selection: [DSER Section] like 14* And [NRC Branch] like NRRZHQM' Sorted by ltem #

Ttem DSER Section/ Title Description w) NRC
No. Branch Question Type Statue Detairl Last Mod Dute Sustus Stanus Letter No. / Ltr Date
2643  NRRHQMB 14 RALO! e1ves Closed Adin® N
71 Chapter 14 - Initial Test Program
14.2 8.1 .72, Protection and Safety Monstoring System: This test shetract does not reflect the configuration of the AP600 computer based protection system
ign. See item 260.69 shove.
W—mw*wmu:wumm 1995, _]
2646 NRRHOMB 14 RALO 21396 Closed Action@®
260 72 Chapter 14 - Initial Test Program
14281 81, Pressurizer Pressure and Levei Control The Test Method subsection does not include testing of signal selector and _solstion devices.
*uwumnwmamum«wﬂu-m-ma—n
ﬁu-mwnwmmmmm.mmu. 1996 |
2647 NRRHQMB 14 RALO! 813796 Closed Action @
73 Chapter 14 - Initis] Test Program
u.z.u.’s.mrﬁwawmrmmc“s_l“r—ht This shstract should be revised as
P (a)umm“mmdwfnmnfdh“sy—mm‘ﬁ“
Mhmﬁmdhlndhmume)ﬁw“Hmﬁmdm
and actuator delays (by setpont study). Since resl-time deadlines for the digital part of the reactor protection system are computed by subtracting
mummmumwbm&aymcwua—.m-ﬁwuwu
10 demonstrate that software units sdequately meet thew timng specifications. -
ku-nwwuwmmnmcm.mmn. 1996 : |
2648 NRRHQOMB 14, RALOI 81396 Closed Actron @
74 Chapter 14 - Initial Test Program
14.2 8.2 46, Plant Control System: mmdﬁumuwumammw”—m-mh
AR Chapter 7.1. MW&”MM&&MMMW-O“
[Closed - Response provided via Westinghouse Ictter NSD-NRC-96-4800, dated August 13, 199 ]
2931 NRRHQMB 14 RALOL v11oe Closed Action @ A
260.75Wmﬂh!habhbhm‘hhwwb—hh“iw*whwh
' testing program or “scceptance testing” program.
estinghouse will provide the critenia for staff review by March 31, 1995
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800. dated August 13, 1996 - ]
2932 NRRHOMB 14 RAIO! 1196 Closed m.ﬂ:
76 Westinghouse will develop criteria for determining if an [TP test
be performed on the first AP600 onlty or on ali AP600 plants.
estinghouse will provide the criteria for staff review by March 31,
1995,
[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996, )
2933 NRRHQMB 14 RAIO V1396 Closed Action @

[260 77 Westinghouse will provide the method(s) that will be used 1o prevent stramer clogging in the passive safiety systems.

[Closed - Response provided via Westinghouse lefter NSD-NRC-96-1970, dated August 13, 1996,
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AP600 Open Item Tracking System Database: Executive Summary Date: 09/11/96
Selection:  [DSER Seztion] like 6.2.1* And [NRC Branch] like NRR/SCSE' Sorted by NRC Branch

Hem DSER Section/ Titte Theacviption w) NRC
Na Pranch Question Type Status Detard Last Mod Date Sistue Status Letter No / Lar Date
m NRR/SCSB 6211 DSER-OF ovoves Clomed Active
[The mew method for calculating the source term for the APE0O is currently under staff review. 1
E:'.Tmmmw v proposed in the SSAR is heing shandoned in favor of the source term defined i NUREG- 146 (the historicsl wace
n{atud-mﬁ_l__m_’:‘m|‘4bw~!~ng:ggg:hmo-msg
" NRR/SCSR 6212 DeER.Ol 060Y08 Adtive Active
g:mmmummmmwmmhwhnmmhhpm The
smnation of Contamment spra1s from the design requires further afl reviess
\ctive. Commumscation ongomg hetween Westinghouse and NRC relative 10 the concept of serosol removal capability that could be used for severe
ot mtigatson. SR -
974 NRR'SCSR 6213 DSERO! o131 98 Closed  ActinN
e [Westimghvose should subera values for the peah calculated external pressare ]
Exr [Closed - Peak calculated . demal pressures are provided SSAR ]
o713 NRRSCSB 6214 DSER-O1 o109 . Closed Action N
ox [Westimghouse 1 still validating the performance of the PCCS. and saff review is contmuing ]
EsT Closed - Wen mghouse actsties supporting WGOTHIC venification and vaidation have been compieted ]
o7 NRR'SCSH 6218 DSER.ON 01709 T Closed Action N ry TS
The safl will perform confematory calculations sfler Westimghouse resolved the issue of powering the thermal recombiners with non-safety grade ac.
£ MODIFIED BASED ON 7711798 INPUT FROM MNRC
_gﬂﬂwmvwmhgmmrm
&u-w;armm;u?:;.mm-mmhw-u“mrm e - T
977 NRRSCSB 62111 DSER.OF ovsoms © Clowed Action N
ox e il s corrently reviewing the anahses-related portions of the August 10, 1994 Westinghouse submitials (EPRT reports on GOTHIC. including the
EeT MMlmauuwnwxuﬂ-uwnm
[Closed - Westinghouse has completed necessary submittals to support staff review el
978 NRRSCSR 62112 DSER.O1 Covoves Closed Action N ™ R I Tl
ox [Pertaining 10 the madeling of the passive cooling features the staff wil review the input assumptions, skong with the calculated resilts ]
€or Cld. Sttt et o s e b e o o————
wmmwmmhmmmum-wlmmssnmsm NRC
|agrees 1o cases per 2/21/9% phone call
979 NRR/SCSP 62113 DSER.Of P 0113006 Closed Action N Ng
ox ﬁwwmdnu-muwmrnw-)hm-iummauwm»dyum__]
CeT [Closed - Westmghouse has completed necessary submufials to support staff review S S
%0 NRR/SCSB 62114 DSER O1 W " ooms Closed Action N 3
o [The treatment of me*sl-water reaction energy should be considered as an energy source B
EoT [Closed - Energy from 1% metal-water reaction (per Appendi K) credited S
Page: | Totsl Records: 31
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AP600 Open Item Tracking System Dstabase: Executive Summary Date: 09/11/96
Selection: [DSER Section] like 6.2 1*" And [NRC Branch] like NRR/SCSH Sorted by NRC Branch
DSER Section/ Title Description w)
Question Type Status Detard Last Mod Daie Statur
DSER-OV 01730/96 Closed
[The staff 15 currenthy reviewing the comtamment-reisted instrumentation requarements.
[Cloned - wmummmnm-urm
oo Closed  AdionN

w2l is currently reviewing the issue of filtering corrosion products, dust. and other debris in the IRWST and contewnment sump. to prevent the B
of ramers and screens.

- - Westinghouse has completed necessary submitials to support staff review.
TRWST sump and the comtainment recirculation sumg, of the AP600 are desigaed and locsted 1o have
potential for plugging.  The two tupes of sumps are m different arcas and have separate floodng

WST Sump
IRWST sump is at the botiom of the IRWST tank and separsted from the remainder of containment.
IRWST tank is fully enclosed (except for vents snd condeweate collection pipes) and is fined with
' steel  The water has a ugh cleanliness as # i filtered (by the spert fuel sysiem) each refucling
use in the refucling canal Sludge will he minimal snd the COL cleanliness program will prevent
ign debris from being introduced into the tank. During 8 1 OC A vented RCS steam will condense on
containment shell and be directed by gitters 1o 4 inch pipes which drain into the IRWST.
ontainment paint or other lose debris will have to he smalier than 4 inches 1o be drained mfo the wonk.
the tank s normalh full flosting debris will stay on the surface, contamment pamt has » high
ific gravity and will guickly sink to the bottom of the tank. Verious curbs i the gutters and inside
II\'STm!mhm“er&hummmh“ With the jow velocities of

-ﬂafamm-thﬁuﬁn*dmvhhchm-nﬁd
15 11 % feet above the waste sump below the reacior vessel (st elevation 71 6 feet). The bottom of
miet screen 1s one foct off the floor, this provides s curb function. Duning & LOC A, wates will flood
vessel cavity and adjacent floors up to the 107 foot elevation  The contamment recerculation fine s
opened until the water level in the IRWST reaches » low level setpoint. Water level in the flooded

when IRWST reaches the setup is above the top of the recirculat on miet screens. Thus

Mm-n-mdm&hbhm-‘hnﬂmnhﬂh\t

il not change significantly nor will it drop helow the screens. Thus the recirculation screens will be not
clogged by floating debnis or by heavy debris. The loss of non safety coating will not have an effect
5 sump operation.
mummm.mmnmnwmm
01/3%0/96 Closed Action N
[The LBB concept 1s currently under staff review, as it specifically appives to the AP600. ]

I:‘;-‘.A &;R;:‘;B ‘ 62124 DSER-OI

Page: 4 Totai Records: 31



AP600 Open Item Tracking System Database: Executive Summary Date: 09/11/96
Selection’ [DSER Section] like 21* And MCMIWWS&HMNRC_M

frem DSER Section/ Tithe Descrigiion w) NRC
No. Branch Question Type Stacus Detail Last Mod Date Siatey Status Letter No / Ly Dete
n NRR/SCSB n. RALON 017309 Closed ActionN  NTD-NRC-9%-4602 1173073
oK 952 100 (PCS Scating Anahisis)
e 2 commitment to submit 8 complete PCCS scaling anahysis The report should describe how the scaling anslysis will be used in vahidation of the
2 1 codes  The scaling report should describe how the large scale tests anahis will transiate to the AP600 design. An explanetion of how thes
vsiz would be used i the code vahdstion process should be mncluded.
[Closed - Response provided via Westinghouse letter NTD-NRC-95-4602, dated 113095 |
32 NRR/SCSB n RALOI 031396 Cloted Resolved  NSDNRC-96-%96 1107794
oK on 932,101 (PCS Analyzis)
t&-mrﬁmammm*umn
Eor :
[Closed - Response provided bn NSD-NRC-96-4696 "L )
n NRR'SCSB 2. RALO! 01309 Ciosed ActionN  NTD-NRC9S-4414 01193
P [Question 952 102 (PCS Anehvwis)
P - mﬂ:.mn“-#d*hhb”(\‘nﬂﬁﬂ
. [Closed - Resyponse provided via Westinghouse letier NTD-NRC-94-4414 R ]
34 NRR'SCSB n RALOI 01309 Cloaed AtionN  NTIANRC-94.43317 110794
ot 952 101 (PCS Water Distribution ndel)
e.r vovide 3 commitment 10 suhmit an snahisis demonstrating the validity of the (cold wall) water distritustion tests to predict percent film coverage when the
< ek
[Closed - Response provided vis NTD-NRC-94-4337 ~ ]
38 NRR/SCSB b1} RALOY £1109 Closed ActionN  NTD-NRC-94-43117 110794
ok a:-uszmmwwmmnm r. t
Evr 1de 2 commitment 10 submit mformation on how the water distribution model findings support the design-basis accident anshyses.
[Closed - Response provided via NTD-NRC-94.4337. H
ans NRRSCSB 2 ATTG.Of o7 Closed  Action¥C N
Meeting on PCS (11/1594) ]
m estinghouse will use the tools developed in the scaling work to mclude consideration of stratification for steam line bresks.

- Tools that can be used to address stratification effects are presented m the scaling snafyuis], Section

10. The evahuation of stratificution for sieam line breaks is presented in the mixing and stratification nele
Section 4. (M rt ¢2 Jr.‘,{| ars

eferences: vnder reviow
1. D R Spencer, "Scaling Analysis for APS00 Contamment Pressure During Design Basis ““"-
' “ NSD-NRC-96-4762, July 1, 1996 Westinghouse Electric Corporation, Proprietary Class

1 S. Narula, “Assessment of Mixing and Siratification Effect on AP600." NSD-NRC-96-4763,
v 1, 1996,
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APS00 Open Item Tracking System Database: Executive Summary Date: 09/11/98
Selection: {DSER Section] like 21* And [NRC Branch] like NRR/SCSB' Sorted by NRC Branch
DSER Sect’ Titie Diescription w) NRC
Question Tipe Siatus Detesd Last NMM“ o Status Status Latter No i Date
4rg NRR/RCER n MTO.Of 07269 Closed Action
Eof [NRCMMNQ'C‘(H’I‘OC) LI A T N e e e T i
{Westinghouse will use the scaling analvais to ook at uncertaimty / bounding anatyses. S ~ J
[Closed - The PIRT and scaling analywie2 identified the componens and phenomen that domingte T
mnummu-.\ af the APGOO vaniainient during design hasie acvidente ( I)IH) The dominant
are those that must he bounded i the evaluation model  The bounding approach used on New)
fthe APE00 evalustion mode! was described in the DR A Road Mape! L fixing end Stratificstiond and
jexternal water coverage$ are dommani phenomena that were resclved and incorporsted in the &‘ Ad f(s ynder reoview
Fﬂl\u\m model by hiasing houndan conditions and inputs
' 4 $ of doe=~
References 4 3 RE ot X

1. D R Spencer, " Accident “pecification and Phenomens Fyalustion for AP600 Passive
IContainment cooling System”, NSD-NRC-96-4641, February 12, 1996 4'495'.._,

2. D R Spencer. "Supporting Information for the 1'se of Forced Convection in the APS00 PCS
,\n'uh:\ "NTD-NRC-95-4397, February 16, 1995, Westinghouse Flectne C orporation. Propretary

Class 2
: 3. "APS00 PCS Design Basis Accident Road Maps * NTD-NRC-94.4545 August 11, 1998
4. 1 S Naruls, “Assessment of Mixing snd Stratification Effect on APE00, NSD-NRC-96-4763,
Duts 1, 1996
IS R P. Ofstun, *APS0D PCS Film Coverage Model”, NSD-NRC 964728, We-Zinghouse Electric
ICorporation - ; - ) ]
487  NRRSCSB 1 g ATG-Ot 076 % ' Closed '\“"'XN
EoT lfw( Meeting on PCS (11/13.94) ' a

| Westinghouse will prm\de additional mformation on the companson of 1.ST and AP600 Froude m

IClosed - \cmd APSOC and LST Froude numbers 1s presented in the scaling analvsis i, Section 10
These test-to-prototype comparnsons are among the considerations used to address the effects of

miung and stratification) on the evaluation model :_‘_1_'_‘.
{ References ( i)

1. D R Spencer, "Scaling Anatvsis for APS00 Contamment Pressure During Design Basis
[Accidents.” NSD-NRC-96-4762, July 1, 1996, Westinghouse Electric Corporation. Proprietary Class
12

2. 1 S Narula, “Assessment of Mixing and Stratificstion Effect on AP600," NSD-NRC-96-4763,
July 1, 1996
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AP600 Open ltem Tracking System Database: Executive Sur.mary Date: 09/11/96
Selection: [DSER Section] like 21* And [NRC Branch] like NRR/"CSB' Sorted by NRC Branch

DSER Section/ TitleDescription w) NRC

Ouestion Type States Detail Last Mod Date Status Status Letter No. / Ler Dste

8z g

n. MTG-Of 0772696 Closed

NTD-NRC.9%.4197

RC Meeting on PCS (11/15/94)
estinghouse will provide additional information or point to previousty mubmitied information which addresses NRC concern on use of forced comvection

son m the annulus.

- Forced convection was determined| 1o dominate heat transfer in the PCS riser. The effect of
v it less than 3% of the forced convection value for shell temperatures 2 of or more shove
ambeert arr temperature

eferences

1. D R. Spencer. "Supporting information for the Use of Forced Convection in the AP600 PCS
Arnnulus, “NTD-NRC-95-4397, February 16, 1995, Westinghouse Electric Corporation, Proprietary
2

NRR/SCSPR

n MTG.O! 07606 Closed Aciondl N

Meeting on PCS (11/1494)
‘estinghouse will look at the normalization of steam sources. Joming mside and outside containment on s similar basis to look af condensation and

"aporation.

- The normalization of the steam source is described in the June 1996 scaling snalvsis!, Section 6.0 In
scaling analysis, Sections 3.3 and 6 6. the inside of containment was coupled to the outside (the
j using effective heat transfer coefficients derrved from energy equations.

1. D R Spencer, "Scaling Analvsic for AP600 Contairenent Pressure During Devign Basis
Accidents,” NSD-NRC-96-4762. Juh 11996, Westinghouse Eilectric Corporation, Proprictary Class
2

Mo TE(
@)

NRR'SCSB

Eo7

21 ATG-O 07269 Closed mﬂ‘w

INRC Meeiiig on PCS (11/1594)

Westimghouse will provide mformation 16 clarify the normalization hasis for the LST and AP600 Pi groups used in the scaling analysis.

- The hasis for normahizing dimensioniess groups is clarified i the June 1996 scaling snahveis!.
jon of the rate of pressure change egreaison s described in Section 6 0, th heat sink energy
and conductances are normalized m sections 6 6.1 1o 6.6 6, and PCS s flow path

equation 18 normalized m Section R |

1. D R Spencer, "Scaling Analvsis for AP600 Containment Pressure During Design Basis
' " NSD-NRC-96-4762, July 1, 1996, Westinghouse Electric Corporation, Proprietary Class

NeTES
)

Total Records: 104



AP600 Open Item Tracking System Database: Cxecutive Summary Date: 09/11/96

Sele tion: [DSER Section] like 21* And [NRCMH&GNRRISCSB'SoﬂdMNRCM
hem DSER Section/ Title Description w NRC
No. Beanch Question Type Suatus Detaid Last Mod Date Status Status Latier No. / Lr Date
1 NRR/SCSB . MTG.O! 72696 Closed Aciod N
E.,( NRC Meeting on PCS (11/1554)

Wmﬂw&m-lmwMJ o of the Pi groups used i the scaling enalysie
-mmnm*wnm.mmduﬁm The rate of pressurs
ﬁwmp«uﬁe‘h&d&ui],mﬂtﬁm‘-m?l.m-‘&m (',
charactersatic frequencies in Sectione 72110725, and PCS air flow path momentum pi
m Section R 3.

eferences:
1. D R Spencer, "Scaling Anahsis for APS00 Containment Pressiwe During Design Basis
A«“‘NSD-NIC-M).H}-LIM.WWMCM Proprictary Class
"2 NRR/SCSB n AMTG-Of 06259 =} Closed & CLOSED
éq( RC Aleeting on PCS (11/1594) -
restinghousc NRC 1o arrange & teleconference to discuss the test anahsis and validation reports which Westinghouse will he submitting to support
GOTHIC Vav MOST  LIRFLY nIo eCtvA
493 NRR'SCSB n TGOl w019 AdionW  Action W T
o Mecting on PCS (11/1494)
éof' mbwﬁmmhMMhmmdﬂuﬂMhHuhm
00 NRR'SCSB 21 TEL-OV 02098 Action W Action W

Tm(llﬂlﬂ)m»\DSTmI'Mbw*MCnﬁwdqdkim-&mbkmM ]

'Vacuum Bresker concerns. Indications sre that there are no showstoppers, but onhy that the mformstion needs t¢ < presenied in & fashion that is organized

| optimized for SER input. Ly

1622 NRR'SCSB 13314 DSER-O! 051396 Clowed Closed -
o< [Wesmghouse shoutd submit alf outstanding large scale test (LST) documentation ]
é"/ “MWWMM“MK&MM.WMT«IDﬂE\m’“lh@-I”S - ]
1 38.1-1* NRC STATUS PROVIDED IN SDSER (4/30°96)
{ mwam@;wuum
1623 NRR/'SCSB 213851 DSER-Of 0% 1496 Closed ,&-W‘TDNICQ‘-‘!II 102794
ﬁ [Resolutvon of the LST facihty scaling issue i 2 primary aff concern ]
ev( ﬁnwmmumtuammm‘mmu“&-menwcar.umf
1.3.8.5-1° - This DSR open item identified the 52/T's concern with the scaling Jthdﬂmm‘..mdhw ified the
ing specific SDSER open items (21 3.8.5-1a - 213 8.5-11) to clarify its concerns: EW oT"
1624 NIIMS)’ 213918 DSER-OI 031396 Closed Closed NTD-NRC-94-4337
E'( ﬁkm%umm@.mﬂmduﬂd*—«ﬂ--m 4]

(Closed - DISCUSSED W/ NRC IN 2/6/9% TELECON:NRC w“mmnm”uo‘
21,39 1-1* NRC STATUS PROVIDED IN SDSER (4/30°96)
W*“‘m“mmdmh&mmu
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AP600 Open Item Tracking System Database: Executive Summary Date: 05/11/96

Selection: [DSER Section] like 21* And [NRC Branch] like NRR/SCSE Scrted by NRC Branch
ftem DSER Section Title Description w) NRC
Ne. Pranch Ouedion Type Statre Detat Last Mod Date Status Statue Letter No. / L Dste
1623 NRR/SCSB 213931 D3ER-ON 041196 Closed Closed
oM of the tests conducted w the water distribution tests. Phases |3, examined the heated-surface effect. Westmghouse was made aware of thes staff
1.3.9.3-1* NRC STATUS PROVIGED IN SDSER (430/96)
l(»ahn!l.).’.)—lmﬁl&to{.hﬂd.ﬁnh“‘-ﬁmmhﬂj}l
630 NRR/SCSB 15741 DSER-Of 031398 Closed Closed
ok Saff is interested in determining whether the external wind helps containment cooling nstural convection air flow, has no effect. or tends 1o countersct
c or flow {wind-posttive, wind- neutral, and wind-negative, respectively).
1.5.7 4.1 NRC STATUS PROVIDED IN SDSER (4/30°96)
staff reviewed Westinghouse's methodologn for assessing the wind neutrality of the AP600 contamment and finds acceptable both the conclusion that
imposed wind conditions sre conservative for the APS00 containment loss-of coolant-sccident (LOCA) analfvsis and the decision to use thes
in the design-hes:s analysis L"=
1631 NRR/SCSB 25e DSER.Ot 0670396 Action ¥ Action N NTD-NF.C-95-44%9
it ﬁhmdwnkmmalﬂmﬂmm j
éo( proposed i reports. WCAP-14326 (NTD-NRC.95-4428) which vahidsies the correlations over the AP600 range. and Letter NTD-NRC-95.4459
iding a framework to assess mixing and stratification in the PCS evalustion model
21 % B-1% . The staff is still reviewing the treatment of noncondensible gases in the LST testing program, the trestment of mixing and stratification in the
WM(MA)an“kudhmuahmhamwnhmm
1632 NRR'SCSB 21582 DSER-OU 06019 Resolved Action N
ok M-dhnmmmmmmmkwm-ﬂ”ma-mmnhw-‘fahMnﬂm
N rode. 15 still under staff review. . el
mhﬁ-ﬁhhnﬂ\ﬂmm;lgs-:\i;nhﬁuﬁtuilm&hﬁsd’\vnwmwm pr ST
1.5 8:2% - The staff is still reviewing the applicshility of the water coverage test resubts from both the water distribution and large scale tests. as they relate
hmn‘ﬁ'&lmﬂlrmmhhms_su
1633 NRRSCSB 21583 DSER-O1 o oen16 ‘ Resolved  Action ) T scaust € ""
w REFeAT ) AR
k Mhﬁanﬁmmmhm&‘nm the mixed-convective flow field  This is an iesue which could be of importance i the St
/ i dmwmhmwmm -
eﬁ ad\td um\mrnumum-amuamwoormc\-mumwnmlmum:n*mm
ith the NRC_ Nc ~4ditional measurements are needed  Westinghouse will provide this information within 'VCAP-14372, WGOTHIC V&V
21 5.8-3* . The concern whether the LST provides sufficient information to assist in developing a conservative, bounding anafveis, sax identified in Open
2138 5-Thand 21.3 8 5-l¢, remains. M“Nﬁl(ﬁah)l’&lmwﬂﬁ*ﬂﬂll’mmm«l
1614 NRR/SCSB 21584 DSER-O1

<~
Cor

measurement of condensate forming within the contammenn vessel must be considered when sddressing the question of the ability of the VGOTHIC

1o predict contamment performance.
esolved - presentations in November 1994 and Apnil msmgui“mwumm“-.ma—ﬁ—&ﬁn’
ime averaged values. This informaiton will be included in the WGOTHIC V&V WCAP-14382.

1 St-4' wmmuuummﬂhmmhmammmmnu

vessel The stafl considers this commitment 10 be part of DSER Open ltem 21.5.8-4, and therefore, this ftem remains open.
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DSER Section/

Question

Type

Title/Description w) NRC
Status Detasl Last Mod Dste Status Status Letter No_ / Lar Date

1633

21588

DSER-OU

os/1vee Closed  Closed d
fﬁu&mm-ummgaduamnmumuhumm. ]

21.5.8-5* NRC STATUS PROVIDED IN SDSER (4/30/56)
'WCAP-14182 and Westinghouse Report PCS-T2R-050 contains an evslustion of the large-scale passive containment cooling system (PCS) test data.

1636

1586

DSER-OF

081496 Closad Action N NTD-NRC-94-4312
LST mode! does not include a downcomer region, and uses 3 chirnev-instatied fan to mode! circulation in the snnular regron. both of winch are non-
ﬁvpai‘ of the AP600.

“WCAP-14190, section 7 2 and 7.3, scaling of the externai flow path shows no sigmificant contribution of the downcomer to either energy or
partitioning of external PCS. NRC is evaluating whether 1o raise a specific question related to 2D effects on external flow path loss coefficients

1§ 8:6° - The staff is 9till reviewing the scceptability of the noaphototypicality of the design of the LST model, which does not inchude & downcomer
jon, and uses & chinwey -nesiled fan 1o model circulation in the snnular regron i - Lo

1637

21587

060196 Action N Action N
mndtﬁgofkkq-lhnmln-mhﬂldW\MhMmﬂy-MbMMn
Acts 'I'C"' . l‘_—."_”"‘"_'n .

21 % £-7% - The stafl is still reviewing the modeling of tise long- and short-term heat sinks, flow paths, and internal volumes in the containment, especially
i eelution to theis seprescrtstion in WOUTHIC.

163R

NRR'SCSB

&

21591

DSER.O1

<

s no time.dependent film coversge model There is 8 concern 25 to whether the 40-percent 60 -percent-70-percent coverage model is vsivd at much
ma«-tﬁumw&\;

W - SSAR submittal will include hounding water coversges throughout the 24 hour transient.

21.8.9-1° - Westinghouse needs 1o demonstrate the validity and conservatism. if app’ ~abie, of using the same coverage fraction for all times and of the 660-
time delay iefonmd'(‘&ﬂmnh\mﬂllcm:\n\h

1639

NRR'SCSB

Gol

21592

DSER-Ot

061319 Action N mxw MeEw Py pfu

WMWM«M&M;MWWMhMM~WMpﬂm
n the SSAR.

Active - discussions with NRC and ACRS are ongomng with regard tc water coverage fractions sssumed in the SSAR

21 5.9-2% . Westinghouse noeds 1o demonstrate how water coverage data obtsined from an unhested surface can be extrapolsted to represent film behavior
lon the AP600.

1640

NRR'SCSB

21.5943

DSER.Ol

0610196 Action W “""‘X w

The staff is also concerned that the supporting arms of the baffle wall of the PCCS, surface irregularities, and the possible effect of clogging of the weirs
'with foreign matenial are not modeled in the WGOTHIC anabyss.

M-“nMMMN!Cthﬁh

21 3.9-3* - Westinghouse needs 1o address if and how the baffle-wall siandoffs are treated in the coverage model, and if the degree of conservatism present
mem-mummuumdmﬁm

Page: 6
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AP600 Open item Tracking System Database: Executive Summary
Belection:  JDSER Section] like 21*% And MCMWWSMM'R.CM

Date: 09/11/96

hem DSER Section/ Title Description (W) NRC
Mo Rrsnch Ouestion Type Status Detail Last Mod Date Stshen Status Letter No. /  Lar Date
1644 NRR/SCSB 1168 DSER-O1 06079 Closed Action N
é',/ mmumm-—u-unmutmau-* The acceptability of the data from these tests as nput 1o the
W - will he sddressed in Wind Tunnel Test Analvsis Letter Report
1 6-5% . Westinghouse needs 1o demonstrate the scceptibility of the data from the wind trne! tests to establish the houndary condetsons mpest mio
for the APS00 contamment anshsm.
- Discussed st 6/6/96 NRC mesting
1645 NRR/SCSB 2166 DSER-O 06079 Closed Action N
é"( [The staff has not vet completed its review and finsl evalustion of the WGOTHIC code. 1
jon W - DISCUSSED W/ NRC IN 2695 TELECON: This is & top level item that will be closed sfler related specific issues are closed  Scheduled
test analixs reponte should address this dem
21 66 - The afl is still reviewing the WGOTHIC code
[Closed - Discussed st 6696 NRC meeting_Covered by other SDSER open items.
1651 NRR/SCSB n TELON T e Closed Cloned 021%9¢
(2 12/13/94 Telecun Action ltem = =
Westinghouse is o provide s detailed outline of the content of the PCS Test Anahis Report by “mid-Februany™
2.; NRR/SCSR . TGO 081898 Closed Closed i
e iecing on PCS (3179 L : Pre X N
*wawﬂ-mmmmnmmmmu“mu“mm
[NRC PCS Telecon of $995 Agreement on description and closure path ]
298  NRR'SCSB n ATGOF - = - e, Closed Closed s
énf *Meeting on PCS (3179%) . 4, TE
ide 8 copy of the GOTHIC peer review documenation. xd
; [NRC PCS Telecon of 5995 \greement om descryption and closure path. ]
2199 NRR/SCSB 21 TGO 081895 Clowed Closed
(v RC Meeting on PCS (11795) K
e LST blind test boundary conditions being used bh Westmghouse
[NRC PCS Telecon of 5993 Agreement on description and closure p ]
2400 NRR/SCSB n. MTGOF o LY AinW  Action W e
é / mmurcsmms)
e experimental basis for heat transfer corretations under the conditions of late phase dryost of shell (hevond design basis) e
[NRC PCS Telecon . 57993 Agreement on description and closure path i
Page: 7 Totsl Records: 104
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fem DSER Section/ Tithe Dhescription w) NRC
No Faranch Question Type Sratus Detast Last Mod Date Stat Statue LetterNo. /  Lar Dute
2401 NRF'SCSB n MTO.Of 6019 Adion W  Action W
Ear m«unrcuynM)
the expersmental bass for 1 =stment of the ffect of noncondensible concentrations on mess transfer, hoth separste effects and [ ST
[NRC PCS Telecon of 5993 1—__-_—_ description and closure path |
24027 NRRSCSB . TOOf 70 Ation W  Action W
‘,“/ Meeting on PCS (3/1779%)
*ﬁhhh“dﬂﬂmmm-ﬁmum-ﬂm*mm
ﬁcrcnm-tsms Agreement on description and closure path _ ]
2401 VRR'SCSR N MTG.OL 060196 Action W Action W
C Meeting on PCS (V17 9%)
& de calculations 1o justify overmiing is comservative for L OC A long term cooling.
[NRC PCS Telecon of $/9°95_Agreement on description and closure path ]
2404  NRR'SCSB n. ATGO! 060396 N AionW  Action W 1 AL
G g; Meeting on PCS (3/179%)
*mnﬁwmnﬁmnmanwmmﬂhm-ﬂ-nlnnﬂwm*ﬂnm
[NRC PCS Telecon of £ 995 Agreement on description and closure path Ll N
2408 NRR'SCSB n. TGN o 060396 S AdionW  Adion W - L

(e “Neeting on PCS (11795 a T
de experimentai hasis for evaporation tak ng place on the mm.!iuhuhﬁmdm-kmh.
PCSTdr«-d’*'!’S WQW“MM -’ N___]

2406 NRR'SCSB 2. ATl 06259 Closed Action Y N

[ [NRC Meeting on PCS (1/1795%)
[Clarify what vahidation means: nmm-mwmm«.mmamw.

[Closed - WGOTHIC exalustion model is » comservative evahustion modei T
2407  NRRSCSB 2 MIGO! o629 Closed  Action I N/ i ]
( Necting on PCS (3/179%)
C‘“‘( &-thh“mm-lmowhoMde-ﬂtMmﬁn
[Closed - Free convection used d ]
2408 NRRSCSR 21 ATToO! 07698 Closed  Action )l N o
e mmumwnmy
1 the well mived assumption in the scaling model m light of nbeerved siratification in the ST
PCS Telecom of 993 Agreement on description and closure path
- This question is the same as RAI 480 378 The response to RAI 480 37R resolves this meeting open

Page: R Total Records: 104
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hem DSER Section/ Titte Description w) NRC
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2409 NRR/SCSB n. MTG.Of 026 Closed Action Y N
Meeting on PCS (4/1195)
C"‘( iy the use of internal energy in the gressure equstion used m scaling snatvsis
PCS Telecon of $993. Agreement on description and closure path.
- This question is the tame as RAI 420 379 The response to RAI 480 379 resolves this meeting open
2410 NRR/SCSB n MTGOL 07269 Closed Acion I N

INRC Meeting on PCS (4119%)
Justify the use of Re rather thar Nu in the anmutus for scaling and show the range of paremeters is covered

C PCS Telecon of $995. Agreement on description and closure path.

. The air flow in the PCS riser e thown| to he forced convection dominated for shell temperatures 2

or more than the ambient sir temperature. Calculations for the nser in Appendix B of the scaling

Vet show the riser Revmolds number ie 35,000 for 2 shell tempersture of 117.5 oF with aw and
temperstures of 113 of . The predicted Revnolds numbers from Reference | and the scaling

vsis are similar, although the scaling analusis is more conservative. Consequentiy, the Nusselt

in the riser annulus is expected to be well correlated < a function of the Revmolds number:

hest and mass transfer vahdation report? chows this correlation is valid. and the scaimg anshwis

s the Remolds number range in AP600 is covered by the range of test data.

is necessany, but not sufficient. thst the range of Nusseh numbers in the plant be covered by the
data Sufficiency is provided by achieving Nusseh numbers in the correct flow regime, and the
flow regime is forced convection  Forced convection Nusselt numbers are achieved by

ing the annulus Revnolds number Consequenthy, simphy scahing the Nussclt yumber i net

eferences

1. D R Spencer, “Supporting Information for the Use of Forced Convection in the AP600 PCS
Anmsius " NTD-NRC-9%.4397, February 16, 1995, Westinghouse Electric Corporation.

2. D R Spencer, “Scaling Analysis for AP600 Containment Pressure During Design Basis
|  Accidents,” NSD-NRC-96-4762. Julv |, 1996, Westinghouse Electric Corporation.

3. R P Ofstun, “Fxperimenial Basis for the AP600 Containment Vessel Hest and Mass Transfer
orrelations”, WCAP-14326, March 31, 1995, Westinghouse Electric Corporation.

(l)

241 NRR'SCSB

(~/

21 MTG-Ol 0603796 Action W Action W

Meeting on PCS (4/119%)

- scalability of film modei to AP600 - coverage of entire range
annﬂ(mmh-m)nmm(mm*)
- uncertamties

| - further sensitivities to coverage

[NRC PCS Telecon of 3993 Agreement on description and closure path.
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hem DSEX Section/ Title Description w) NRC
Ne. Rranch Question Type Status Detart Last Mod Date Status Status LetesNo. /  Lir Date
402 NRR/SCSS . MTGO1 0670196 Action W Action W
‘ 7 m-!ﬂ(ﬂllﬂﬂ
LST 219 1, st Level C the temperature "guivers™  Aftempt 1o assess whether it is s indication of drvout, a lasting effect of preheating. or an indication
&Whﬂnh*dnm“
[NRC PCS Telecon of 5995 Agreement on description and closure path B
413 NRR/SCSB n MTG-Of 061196 Action W Action W
é.( C Meeting on PCR (4/119%)
aenmitivities 1o noding for the APSDO distribunted parameter model Some logic might conchude, same phenomenon = > same sive node  The
ive 1 for the NRC to conswder this an additional (big) uncertamty.
[NRC PCS Telecon of $995. Agreement on description and closure path. |
2414 NRR/SCSB n MTG.Ot o601 Adion W Actien W o
Aeeting on PCS (4/119%)
G"" valuste separatehy for the AP60O the effects of
- hest sinks
R — el
[NRC PCS Tetecon of $ 995 Agreement on description and closure path . *'V]
2415 NRR/SCSB n ATG-Of 060195 Action W Action W
G/ [NRC Meeting on PCS (4119%)
Provide mformation on water coverage model:
- model apphcation 1o costmg and sging
| <vwmet aflor Srpout reud
[NRC PCS Telecon of 5995 Agreement on description and closure path O NE
2416 NRR'SCSE n TGO %6039 AdionW  Action W F
Meeting on PCS (411 9%) = .=
Q“( fargin vs Uncertamty:
- Look at M&E releases in conventional vs APG0O
- Long term mtegrated heat. Rest Estimate vs PCS evalustion modei
{ nwmmmmumm_ngo“mwnm;m e L e
EEFESTMJSO-‘”. w-w&@_ﬂ o = J
2417 NRR'SCSB n MTGOR w019 Aion W Action W e
L“’H/ C Meeting on PCS (4/11/95)
Add 3D tempersture comparisons to add confidence 1o WGOTHIC predictions of internal fields and iransport processes. Need to fook at this for the 6
vority LSTs.
MCPCSTQ&M‘SW: Agreement on description and closure path A‘__j
2413 NRR/SCSB 2. MToO! : 80196 Ty Action W Action W
(~ Nieeting on PCS (4/119%)
-m«u“mwmumhucmmmmmmnum*n-.m

[Nlcrcswu-dsm.- Agrrement on description and closure path ]

Page: 10 Total Records: 104




APS00 Open Item Tracking System Database: Executive Summary Date: 09/11/96
Selection: [DSER Section| ke 21% And [NRC Branch] ke NRR/SCSB' Sorted by NRC Branch

fem DSER Sectionw/ Title Description w) NRC
Ne. Reznch Ouestion Type Srats Dietal Last Mod Date ¢ Bt Status Letter No. / Ltr Date
2420 NRR/SCSB Hi B MTO-Of 060796 Action W Action W
Meeting on PCS (5/19%)
G"‘ xplain the low sensitivity of AP60C pressure response (o reductions in exiernal hest removsl. put il i terms of the energy partitioning 1o imternal heat
24 NRR/SCSB . MTO.Ot 060196 Active Action W
Cor” Aeeting on PCS (3/1/95)

de to NRC the revised post-“est steam parsmeters for the LST blind test
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2413 NRR/'SCSR ) RALO! n e Adion W ActionW  NSDNRC964781
Cov j MODELS AND PHENOAEN A)ADEQUACY OF THE MIXED CONVECTION TREATMENT

model used for mixed convection is defined m the report documenting the experimental basis for WGOTHIC heat transfer comrelations (*F xperimentsi
i for the Hest Transfer Correlations Selected for Modeting Hest transfer from the AP600 Contamment Vessel,” PCS-GSR-004, Westinghouse Flectne
Corp.. August 31, 1994). For opposed mived and forced comvection, the Nusselt number, Nuc is stated there to be given by

NUgc = (NUfree®®3 + NUorc®*3)*%(173) (1)
where Nufree and Nufore are the Nusselt numhers calculated for free and forced comvection, respectively. For assisting mived convection, the coerelation s

NUc = Max((sbs(NUfree**3 - NUforc®*1))**(13):NUfree,0 7SNUfore) (2)

No reason was given for apphying the muttuplier 0 7% to Nuforc but not to Nufree. Note giso that Eq. (2) represents a change from the WGOTHIC mixed
|comvection correlation as previoushy cited in respense to NRC Question 480 14 (Ref ET-NRC-93-1966, letter from N_J. Liparulo, Westinghouse responses
o requests for additional informstion on the AP600, Question AR0 14, September 10, 1993 ) where in equation (£) both Nuforc and Nufree were

iplied by 0 7% based on the Eckert and Diaguils dsts hase. A justification is required since Eq. (2) will never give Nuc less than Nufree while # seems
be well establiched that. in general. assicied mived convection can git2 rise to heat transfer rates that are less than those impiied by either free or forced
convection correlations alone, when Nufor . Nufree

statements have heen made by WEC as 1o whether either the LST or the APS00 anahyses correspond to the opposed or assisted convection case It i
that the assisted convection case apphics except, possibly, in regions where the wsing plume is contacting the contamment shell wall In anv evemt,
including mixed comection appears 1o result in significant increases in heat tran<fer, it is evident that the forced convection contnbution = wnportant

In the older code version, the user was required to specifi whether the free or forced convection correlation was 1o be used  However. #t = not clear whether ‘
resuhts cited for WGOTHIC 1 0 were obtained with free or forced convection being specified  WEC needs to clanfy this pomt |

1
In » presentation to the NRC (November 15.16, 1994) resuits of LST anahyses (Test 212 1) were compared using the mixed convection treatment versus
treatment with free comveciion onlv Al the end of the calculation, the gauge pressure was about 20%: higher m the case with free comection anhv The
18 of the same order of magnitude as the margin claimed for the APS00 analvses. Hence the mixed convertion effect could be very important to the
AP600 certification case

\
pressure calculated assuming mixed comvection was considevably closer to the experimental value than was the calculstion sssumng free comvection 1
\ (even the mixed conmvection overpredicted the pressure somewhat)  However, integral resubts alone may not constitute an adequate test of model J
‘slidation as there are mamy wans that compensating effects can Vield reasonabie integral result comparisons even when some of the important phenomena |
not being well represented.

concern s heightened by the velocity comparisons presented in the November 1994 meeiing. The mixed convection calculated by WGOTHIC will be
ive 1o the forced flow velocities WGOTHIC calculates, since #t is these velocities the code will use in evsleating the forced flow component of the
convection correlation. For Test 212 1. the calculsted veloctties were S-8 fi’s, while the measured veilocities were only 1-3 s For Test 222 1 the
- was even larger. 10 RU's (calcuiated) vs | fi's (experimental).  Assuming satersted conditions and # 10 K driving temperature difference (1t i
tm‘!nmmmmfaTﬂllllLu-MMNﬁ«-‘WMh“&me\MoU
s, and Nuforc < 0.3 Nufree for & velocity of | /s For these conditions, Nuc should not be significantiy grester than Nufree and Nuc might even be less
Nufree (although net in WGOTHIC with Eq (2) beng used).

situstion is not very clesr  The calculation mchsding mixed convection definitely vielded better agreement with the expersmental pressures, but the
\Mﬁmhhm&famnhmmmbmwﬂuﬁkmm-ﬂm the latter

v that the free convection correiation should have been more nearty correct [t is possible that the velocity measurements are inaccurste, or that they do
well with the velocities that should be used in the correlstions. However, even if this 'vere to be the case, there i still no validation for the
mmmnnwunm-‘num The fact that the mixed correlation gives bettey agreement with the

pressure is not very convincing, since there are many possibie ressons why the free-convection calcuistion may be overpredicting the
unmmuhuummum-mm Fww umﬁmﬁ««mﬂa
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rates on the LST shell If this explanation is comrect, the mited convection correlation is simply sstroducing & compensating evror that cancels the
of the error in steam concentrations.

AR0 277 In Fq (2) above, what it WEC's justification for applving the multiplier 0. 7% to Nuforc but not to Nuftee?

4R0 278 What heat transfer regime does WGOTHIC predict in the LST and APS00 calculations” Do the LST and APE00 analyses correspond to the
opposed or assisted convection case?

4R0 279 Integral results alone may not constitute an adequate lest of mode! validation, compensating effects can vield ress integral resubt
mnumwmnmnﬂmum:-mmumw , T analvses will

n occur in AP600 analvses. For example, the fact that the mived correlation gives better agreement with the expeyimen il pressure than the free
docs not prove that the mixed correlation is more comect; there are many pessible reasons why the free<convection calculation may u2
‘erpredicting the pressures and the mixed comvection calculstion may be introducing & compensating error. How is WEC using the LST data 1o establich
vahdity of individual models such as the models for heat transfer, evaporation and condensstion, and flow velocities? WEC shouid examine the

of mdividual models st a greater level of detail, rather than rehving entirehy on integral results.

4RO IR0 What is the explanation for the large difference . between calculated and measured velocities in tests 212.1 and 222 17

R0 281 What would be the effect of these velocity differences on the behavior of the heat transfer mode! and on the predicied pressures” The forced
icomponent is important (o the calculation. and is dependent on the velocities used in the correlation.

[4R0 282 Why are the pressure results in hefier agreement with the experiment when WGOTHIC uses 8 mixed convective correlation with veloctties that
\dreagree with experimental seasurements?

4R0 2R3 Why are the pressure results i hetter agreement when WGOTHIC uses a mixed convective correlation rather than a free convect:ve correlation,
nchen the experimentallh measured velocities mdicate that the free convection correlation should have heen more nearhy correct?

4RO 2R4 [T the experimentalh measured velocities are inaccurate or do not corresnond well to the velocities used m the WGOTHIC correistions. how will
velociter calculated by the code and used i sts correlahions he vahdated”

RO 2RS  Age the older (i.e. Version | 0) results cited m the model and margin assesement report (PCS-GSR-001) and in the SAR, obtamed using free
convection or forced comvection?

llem pm“&d \ia Weuw letter NSD.NRC-96-471, dated 620 96 R Al rey response provided via Westinghouse letier Ncnnnc-mm
:g%

Poane 12
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21

RAI-OY

07199 Action W Action W NSD-NRC-96-47%1

MODELS AND PHENOMENAYWGOTHIC VELOCITIES AND FORCED CONVECTION .
or the shell interior (and also the internal hest sinks), the forced convection correlation used by WGOTHIC i

NUx = 0.0296%(REX**(4/5))*(PR**(173)) m

“&mnumum--umm.n.mm Since the heat transfer coefficient i given by hx) = kNuv'x Fg (1)
vields » heat tramafer coefficient that varies as x40 2 and therefore decreases with incressing ©.

'WEC has indicated that the spatial coordinste x is measured from the point at wwhich the steam plume impacts the dome. The fact that the rising phame is
off-center is 2iso taken into sccount (thet is. the 7ero point is not taken 10 be the dome center). Details of thes trestment require documentation  There are
' mumsuwhmum—ﬁﬁmum-mwﬂmnum
of  plate, wisile in AP600 and ST, x -0 is actuslhy 2 stagnation point {or would be if the surface were perpendicular to the plume velocity). The

use< will mean that. other things heing equal, the forced flow Nusseh number will be higher on the dome than on the walls  Since steam

jons may he highest in the dome. and the external subcooling i< highest on the dome. the nonuniform distribution of the heat transfer coefficient
v give higher total heat transfer than would be obtamed if an average value of Nu were used throughout.

x~0 in the APEO0 does not represent the leading edge of o plate. 2s assumed in the comrelation, WEC needs to either defend this treatment or eise
that the uncentainties imvolved have littie effect Also the effect of subcooling on the dome 1s much grester for the LST than the APA00, and » hngher
transfer coefficient for the dome may therefore have different effects for LST ansivsis than for AP600 anahysis.

286  Additions! justification and documentation is needed on the trestment of the spatial dependence m Eq. (3) above, particularhy on the selection of
zevo-pont.

4R0 287 The accuracy of the WGOTHIC wall heat transfer approach for AP600 and LST analysis needs to be examined, the WGOTHIC corvelation
#slnn“Mmbﬁm*dl#e.nﬁkhM“LﬁTMian”it

4R0 2R%  In the WGOTHIC approach the forced flow Nusselt number will be higher on the dome than on the walls. However. the effect of subcooling on
dome is much greater for LST than AP600, and a higher heat transfer coefficient for the dome may therefore have different effects for LST anahvuis than
APGOO anahvsis. How does this affect code validation for AP600 applications”

4%0 2% For each node, is Fq (1) integrated over the range of ¥ values represented by the node, or is a characteristic value of x defined to represent an
jetive range of nodes? - o
[Closed - Respomse provided via Westinghouse letter NSD-NRC-96-4751. dated 62096 P R
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06039 Action W Action W

MODELS AND PHENOAMENAFLOW RESISTANCES AND VELOCITIES

WGOTHIC analyses of AP600. the relstively apen volume above the operating deck has besm nodalized considerably more fineh than is mormally
-Muan‘d(Lﬂﬂmmmkmw-&-m.&.km-md\mﬂm
analvzes for the LST calculstions. There are mamy questions to be anewered concerning the vahidity of such ~siculations, including questions as to
10 define the interceil flow resistances.

isswe was discussed Lith WEC and leads 1o the following description. which could be in ervor. WEC needs to provide 3 detailed hardcopy description
how this 1 done for the specific case of iterest.

For nodes in the interior (i ¢ . no solid surfaces). the flow resistances are set to zere For other nodes, the flow resistances are governed by a frction
and s hvdraulic diameter. Dh For nodes slong the shell interior the friction length is taken to be the distance (measured slong the surface) from the
dhmaﬁm‘hhhpdm The value of Dh specified is based upon the surface ares of the shell included i the node A

is not available but i is thought that Dh would be calculated as for a duct of  moncircular cross section; ie., Dh = 4.00p, where Ax s the flow
mmhlﬁrm&n‘pathMﬁkaM(MMnMMJMMhm) Thas
inttion of Dh vields 8 well-defined result when applied to an actus! duct bounded by solid surfaces. However, in the present mstance, the only “real”
boundan is the shell inner surface, the opposing node houndary is a Virtusl houndan separsimg the wall node from the adjacent open-1olume node,
the location of this boundan s essentialh arborary

value of Dh. and hence the flow resictance, would therefore appear 1o depend upon the thickness of the node, v, measured perpendicularhy 1o the shell
(Dh 4\, for simple node shapes). Curvemt WGOTHIC practice is 1o use thinner nodes along the walls, but the node th- * —~c= it still probablv
than the turbulent convective boundan isver thickness  In smy case. 1t 18 not clesr that the correct thickness s being used 10 cay True”
elocities slong the wall. Even if this could he demonstrated. there would remain the question of whether it is appropriate to use & veloc en by global
comvection effects m a local forved comvecthion calculation.

is 8ls0 necessan to assume a value of the friction factor in apphing this approach  WEC has indicated thai the code calculated this value. # i< not an
nput. This should be described m the GOTHIC technical reference and has not heen changed in WGOTHIC. The closest approach to s description found
in Appendix A of WCAP-13246 i that. for annular flow (liquid film on & tube or pipe wall). 1 = 0.005(1 + 751). where 11 the liquid volume fractior:,
tich would presumably be very sma* for this case No definition of I was found but, from the usage. it appears to be equal to (1/4)f P v22)]. winch
nuﬂhmﬂhllkmﬂs*dhﬁﬂmhﬂaw‘mmmm P=AL/D) v2/2. Given the defimtion, the frnction
actor in the limit | = 0 is equal 10 what was assumed in the CONTAIN calculation of free convection from a plate.

"The vertical component of the velacity in either 2 lumped parameter or subdivided volume is determined from Equation 8 16 on page 8-% of EPRI TR-
1030503-V1_ or page A-107 of WCAP-13246 1t appesrs that a factor of two may be missing from this equation: Consider a cell where there are two
ertical junctions, one on top of the volume and one on the bottom, if there exists equal flow in and out of the cell then the equation appears to double count
ithis flow. WEC needs 1o examine this description of the flow velocity model and, if the model as described is in error, WEC needs to determine whether the
error actusliy exists in the code nsell’

4%0 290 A detailed description needs 1o be provided showing how inte; cell flow resistances are calculated for celis in 2n open volume  The LST model
lcould serve as an exampie.

4R0.291 Does the value of the flow resistance for cells along the shel! interior depend upon the thickness of the node measured perpendicularh to the shell
isurface?

420 292 If the flow resistance s dependent on an srbitrany cell thickness. does this imphy that the velocities, and hence the heat transter coeflicients,
calculated m cells along the shell intenior are dependent on the cell thickness?

480,293 Is there a misting factor of two in the equation for the vertical component of the velocity (Equation £ 16 on page 8-5 of EPRI TR-1030%03-V1,
or page A-107 of WCAP-13246)7 Do these equations properiy represent what is actually used in the code?

480,294 Is the flow resistance along the shell interior surface given by Eqs. (7.29) and (7.31) of Appendix A of WCAP-132467 if 20, how is Dh
{defined?_If these are not the governing equations, how is the flow resistance defined?
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KWGOTHIC MODELS AND PHENOAENAJPOTENTIAL FOR A FUNDAMENTAL INCONSISTENCY IN HEAT TRANSFER MODELING
concept of using the bucvancy-driven flows calculsted by WGOTHIC i a forced flow correlation may result in » fundamertal inconsistency. as may
seen by considerng the foliowng:

Suppose that the WOOTHIC spprosch were used 1o model hest transfer from an open infinite volume of gas, with zero free-stream velocity. 1o a vertical
plate. The applicable WOOTHIC correiation should be the Mc.Adame free convection correlation  However, suppose that the problem were to he
1 .iﬁ\mmdh,\mMm(uhhﬂnaﬂ)'-hwmmlc-ﬂ}nwﬂm“h&m“nl
with the plste length but large compared with the turbulent free convection boundary laver thickness. Let oll the gas inftiaity be ot rest, with the
temperature maintained st & value lower than the gas tempersture As the wali cocls the adjscent nodes, WOOTHIC would be expected to calcuiate
2 dowwmard velocity along the wall develops, due to the negative buot ancy of the cooler gas in these nodes. WGOTHIC would interpret this velocity
# free stream velocity, which it would use in the forced flow comrelation, #t would also continue 1o use the AMcAdams correistion to evsiuate » natural
‘ection component which would be combined with the forced flow component according 1o the WGOTHIC mixed convection model. However, in

itv, there is no forced flow snd no free-stream flow velocity:, the onhy flow in the problem s the flow within the turbulent free convection boundary faver
‘hose effecis are already taken into account by the Ac Adams free convection correlation. In this problem. any contribution that WGOTHIC mght
from forced Now would be spurous.

is also doubtful that even the older WGOTHIC trestments were valid if the user-specified the forced flow aption, rether than the freeconvection option
102 of WC AP-13246 specifies the forced flow option is preferred for the shell interior in LST snalvses with external cooling. and it seems likely that
is option could have been used in AP600 anaivses.

the more complex situstion of an enclosure such as the AP600 comtamment. global circuistion (i.e., flow outside the wall boundary laver) may sctualh
ist as the result of the combined effects of wall cooling and the emtering steam plume. However. there is no reason to expect thai the spurious forced flow
in the free plate probiem would go away as a resull of the complexities of the reat AP600 comtamment analvsis. it 15 possible that the spurious effects
‘ould be small compared with the forced flow veloctties that WGOTHIC calculates and that the latter correspond 1o = actual free-stream velocity for
tich a forced flow correlation 1s appropriste. However, WEC has not shown this to be true nor has any similar evaluation been found i documentation
vailabie to the stafl.

ven if the spurious forced flow effect discussed here can be shown 1o he negligible. it would remai« 10 be shown that the forced flow veloctties calculated
v WGOTHIC are correct in the sense that #t i+ appropriate 1o use them m the forced flow correlation

R0 295 It can he argued that the use of a free convective velocity in 8 forced flow correlation can leads 1o & significant spurious enhancement of heat
on the shell interior  Given this, explain win' the WGOTHIC approach and results are valid for a free convection problem?

296 Oiven thet the Nlows in the | ST ard APS00 are considershly more complex than in & simple free comvective problem, can WEC show that sny
enhancement 10 hest tramsfer cauned b the use of & free comvective velocity in & forced flows correistion is small?

20297 In which LST/AP600 analvses was the forced flow option specified? What option was specified for the WGOTHIC 1.0 calculations cited in the
and margin assessment repont (PCS-GSR-001)? J
E‘i_"i"!!‘rz‘t‘_‘y Westinghouse letter NSD-NRC-96-4751, dated 62096 —— ]
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FHiB
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RAJOL

071996 Action W Action W  NSD-NRC-964751

MODELS AND PHENOMEN A)SENSITIVITY TO NODALIZATION IN THE LUMPED PARAMETER MODE (LPM)
preceding discuszions provide examples of the need for Westinghouse 10 examine sensiiivity to nodalization, even m the LPM calculstions. This
sensitivity 1o the practice of defining relatively thia nodes in the volume adjacent 1o the shell inside surface (e g, 0 25 R for the ghell mside surface
2.2 A for the bulk interior. in the LST LPM analysis). Al the November ‘WGOTHIC review meeting, WEC indicated that their intention for the LST
-q—ummw«m“uumaﬁuwummwumw
. The LST nodalization sch ne would then be ascaled directh to creste the WGOTHIC AP600 input deck.  However, it is not clear thet &
jon scheme developed 1o generste veloctties that match the LST veloctties would necessanity predict the correct velociiies in the AP600 I nothing
it would seem that scahing distortions and different inetiai and houndan conditions ‘would ensure that LST velocities could not be scaled directly to the
m if the velocities in the APSOO are functions of the nodalizstion scheme, there is no way to validete those velocities in the plamt

ical siomtations with CONT AIN for the free plate problem (described ahove) indicate that the magnitude of the spurious hest transfer enhancement
depend upon the nadalizstion used  The magnitude of this effect depends upon how flow resistances slong the wall are sssumed to depend upon the
theckness.
4RO 298 WEC needs to examine the sensitivity of WGOTHIC results 1o the nodalization scheme. particularhy for the cells adjacent to the shell interior

4R0 299 Does WFC intend 1o adjust the thickness of cells adjacent 1o the sheli intersor umtil the predicted velocities match the expenmentalh measured
Ivelocttres?

4R0 300 Will the nodalization scheme used for the WGOTHIC AP600 mput deck be simitar 10 & scaled-up version of the LST nodalization scheme?

4R0 101 Can a nodalization scheme developed 1o penerate velocities that match the LST velocities predict the correct velocities i the AP500?

4R0 302 I the velocities in the Mmﬂdmmdkm‘dvmm mﬂmm'mm-umm~

km llemnm‘drd\n umm mnﬁi?n’.ﬁii ms zow. T ]
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MODELS AND PHENOMENASTRATIFICATION

model and margin assesament report (PCS-GSR-001). the AP600 scaling anaheis document (D. R. Spencer, “Scaling Analysis for the APS00 Pasaive
‘ontainement Cooling System,” WC AP-14190, Westinghouse Flectric Corp , October, 1994), snd other Westinghouse presentations genersiiv postulete
the well-mixed containmen assumption will he conservatnve (1€, that any effects of stratification will refuce comtamment pressures)  in support of

is helief, the mode! and margin assessment report (PCS-GSR-001) preserts free and forced comvective mass transfer coefficients iitustrating the well-
increase in steam condenzation rates with incressing steam mole fraction  Because stratification is evpected 1o increase steam concentrations shove
' hecause stratificstion cen have a number of effects, and not sll of these will ncrease PCS efficiency. For example:

Cal

1. The argument just cited imphicith. presumes an above-deck helow-deck dichotomn, with a well-niixed stmosphere sbove the deck. however, some [ ST
ndicate that ihere it some stratificstion shove the deck and Froude number scaling indicstes that the tendency toward sirstification should be grester
in the AP600  Above-deck stratification tends to reduce the PCS area over which heat transfer s fully effective. While this effect probably cannot be large
on the shell imtenior 1o defeat the enhanced condensation effect of the hagher steam
the reduced effective area will aleo sffect the hest transfer from the shell extenior. If the lstier 1 limiting to the total heat transfer, the net
of stratification could he reduced heat transfer  Under these conditions, sssuming & well-mexed cotainment could be nonconservative rather than
ative. CONTAIN caleuiations have been performed that illustrate this potential for nonconserva sm. alhert for 2 very nonprotetypic problem

2. On the other hand. siratification could mean that, for & given pressure. the dome is hotter than it worsld be for 8 well-imived comtamment (this would
iy be true if the stmosphere were saturated cvenwhere)  Since evaporation rates sre 8 steep function of tempersture. this effect could enhance
removal from the dome extersor  The well-mixed caiculation would neglect his effect, which woid tend to make the calculation conservstive

3 Stratification could reduce steam concentrations helow the operating deck where much of the corsimment internal hest sink capscity s locsted  Thus,
stratification could reduce the effectiveness of these heat sinks, perhaps sigmificantiy l‘hlrﬁu-&qm'_vnuhwfann‘\m

e Hence no hlank et conclusions are likeh to he possible ac 1o whether the well-mived assumption will voeld conservative results. The
must be considered for the specific scenanos of nterest

transient following reflood is tumed around. il of the water applied 1o the shell is bemng, evaporated  Increases m the PCS heat and mass transfer
cannot increase this component of the hest rejection. and decreases in these processes il not reduce this comnonent untess the decreases are
isufficient that all the water is no longer hemg evaporated. something that is thought to be unlikely. Note that the LST experiments are quite nonprototypic
I this regard. in thai the amounts of water applied to the shell substantialh. exceeded evaporstion rates, and the effect of water suhcooling i« much more
than in the AP600.

or the third ftem noted above (reduced imternal heat sink efficiency ). this msensstinity argument does not appiv. Reduced heat uptake by the mternal heat
inks necessaniiy increases the amount of hest that must be rejected by the PUS in order to turn the pressure transient around. Furthermore, the veny fact
the dormnant exiern sl hest transfer process (water eveporstion) is fixed independenthy of the contsmment tempevsture could mean that » relatiely
mcrease m contaim nent temperature (and hence the pressure) might be needed before the other processes mvolved could mcrease total PCS heat

1on suffictenth 1o ¢ ynpensate for impawed mternal heat sink efficeency.

scaling snalvsis i WC/AP-14190 provides additiona! insight into the potential importence of the internsl Foat sinks. The maximum AP600 pressure is
1c be st shout 1000 s. The -group for the internal heat sinks st 1009 s is 0 31 while the -group for the external evaporstion st 100y s 1 0 382,
the internal heat sinks ar almost as important at this time as 1 the evaporstion and both processes are more important than any others Furthermore,
internal hest sink -group is grester than the shell evaporation group st times less than 1000 5. Hence, the internal heat sinks may play an important role
experiments cannot in themselves resolve this issue for several reasons: (1) #t is primanty important for transients and the LST experiments did not
the reflood transient closely; (2) the internal heat sink capacity in LST was underscaled refative 1o APS00, and (3) the APS00 is expected to be

subject to stratificatic than the LST facility for some accident conditions.

Page: I8 Total Records: 104



AP600 Open Item Tracking System Database: Executive Summary Date: 09/11/96
Selection: {DSER Section] like 21* And {NRC Branch] like NRR/SCSH' Sorted by NRC Branch

DSER Section/
Pranch Question Type

B |

Thte/Descrigtion w) NRC
Status Detail Last Aiod Date Status Status Letter No / Ly Date

*’l\w WEC arguments need 10 he extended to show that either the poteniially non-comservative effects of neglecting stratificetion are minor, or else
istely designed sensitiaty studies to bound stratification effects chouid be performecd.

301 WEC has stated thet & well-mixed contairenent assumption s conservative  [lowever, some of the effects of stratification may be non-
. making it difficult to support 2 blanket claim that & well-mixed stmosphere will yield comervative results. WEC needs to idertify the
v non-conser ative effects of stratification and demonsirate that they do not compromise the case for design certification.

304 Does WEC agree that some ST data indicate that there is some stratification sbove the deck and Froude number scaling indicates that the
v toward stratification could he greater in the APS00?

30%  The effects of stratification in the LST experiments are quite nonprototypic in that the amounts of water apphed 1o the shell substantiaih
evaporation rates. and the effect of water subcooling was much more important than in the APS00 These issues need 1o he sddressed as to thewr
on the APG0C analvses.

480 306 The WEC scaling snatusis indicates that imternal heat sinks are almost 2« imporant in determining the pesk pressure as is evaporstion, and both
ssex are more wmportant than any others up 1o the time of peak pressure. As a result, the effect of stratification i reducing the effectiveness of iernal

sinks is potentrath important and needs 1o be addressed

107 The LST experiments cannot in themselves resolve the issue of stratification reducing the effectiveness of internal heat sinks hecause the effect =5

i important for transients and the 1.ST experiments did not closeh simulate the reflood transient.  In sddition, the internal heat sink capacity m

LST was underscaled relative to APE00. and the AP600 1« expected to be more subject 1o stratification than the LST facility for some acordem conditions

effect of these issues on scaling LST results to the AP600 needs to be addressed

[Closed - Response provided via Westinghouse letter NSD-NRC-96-4751 dated 62096, e Al
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§F1

ol

21 RALOY

0130 Closed Action Y\ NSD-NRC-96-4751

WGOTHIC MODELS AND PHENOMENATHE MSLB ACCIDENT SCENARIO
mahwmhwummm(mmdum*ﬁﬂm
b'nh‘h&lﬂh““ﬂ'ﬂkﬂOnMMhhwﬁhm. Other anafvses. includng some haghty

v CONTAIN results, atso imply very smali margins for the AMISLB
difference between the WGOTHIC 1.2 and WOOTHIC 1 0 resuhts for the MSLE that were noted in the mode! and margin sssessment report (PCS-

-nmt)*uawmuﬂuq«-ﬁwhm (Resuhts presented indicate thet the net effect of these
margin. e g, from 12.2% 0 IR 9% of design pressure for the DECLG LOCA and from £.48% 10 23 6%

4%0 308 ‘M.ﬁudm*h‘tcmm‘(cimnnﬁvm)hhuﬁ“hmommmid
4%0 309 For MSLB. how important sre the mixed forced convection issues discussed previowsh?
4R0 110 What are the flow velocities sxsumed at various heat sink locations within the containment for the MSLB anshses?

480 111 For the MSLB, what is the validation basis for the velocities calculated by WGOTHIC for use in the correlations for forced and/or mived

r\m“
480 3112 What is the potentin! for stratification 1o occur in the MSLB?

480 313 KMMWJPkMuHm_GtWh*mmmM“’ o
[Cloned - Responme provided via Westinghowse lefier NSD-NRC-96-47¢1_ dated 62096, = 7 - -
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HES |

NRR/SCSB 2. RALOH 7 A Closert ulw

C MODELS AND PHENOMENAEFFECT OF EXTRA FLOW PATH
v the Novemher 1994 mecting WEC refereed to 8 WGOTHIC caiculation nen in the finite difference mode for Test 212.1{A) i which » flow path is
to

the steam penerstor compartment to the dead-ended compartment. (No

&manm b shout 3 psi, which is slmost 30%, of the base case gauge pressure (11 puig: of the
‘ember |mm\uwhm-mm 13% bt this appears 1o be relrtive ic the shsolute pressure and is » intle musieading )

armes s whether similar resuits would be obtamed of the extra flow

were 10 be sdded to the lumped arameter mode calculation  Thes behavior
its implications for the AP600 anstises needs to be explamned, for both
fintte difference mode and the hempea parameter mode. as apyropnisie.

314 i the finite difference WGOTHIC calculation for Test 212 1(A) 2 flow path is sdded ' connect the steam generstor compartment 1o the desd-

v‘w compsriment. Wiy does the steady -state pressure irorease by almost 30%¢ of the hase case gsuge pressure?

'\M

315 Is the pressure increase noted sbove an artifact of the finite difference approach? Does the same effect accur with WOOTHIC in the LPAI?

lﬁ!l‘ What ere the implications of this behavior for the AP600 anelvees?

a9

NRR'SCSB n RALOS 07309 Closed Aol \/NSDNRC 964751

TIC MODELS AND PHENOMENAMPPLIC ABILITY OF THE SCALING ANALYSIS
epon results presented to date the WGOTHIC code does tend to vield conse vative sesults in the LST anahvses. Given an sdequate methodology for
' umaulnmnuf\m nmh”ﬂthhﬂ-mﬂwf.hmdu\mmrﬂuw

m—
[Closed - Response provided via *Vestinghouse letier NTD-NRC-9%-4602, duted 11.30 95 T
"

v the more detailed WGOTHIC model seems 10 be capabie of anshzing these effects. It will therefore he necessary to sssess or bound the uncentainties
effects produce in the WGOTHIC resubts.

317 The WEC scaling snahysis is based upon » well-mixed contamenent and includes onfy nstural convection. As a result, the scaling anahsis does
permit inferences from the LST results 1o be applied 10 the effects of stratificstion and/or mixed conveciion phenomens i the AP6G0 This issue needs
be addressed

iR I LST resubts concerning the effects of sirstificstion and/or mived convection phenomena are not applicsble to the APS00, WEC needs 10 assess
bound the uncentainties these effects produce in the WGOTHIC resubts is needed.  How will WEC address these incertainties for the APE00 snalyses?

[Closed - Response provided 1ia Westinghous: letier NSD-NRC-96-475 1, dated 62096 - “_j
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2492 NRR/SCSB

Pace: 22

21

RALOI

060106 Action W Action W

WGOTHIC MODELS AND PHENOMENA)ENTRANCE EFFECTS
In "Experimental Basis for the Heat Transfer Correlations Selected for Modeling Heat transfer from the AP600 Containment Vessel. " PCS-GSR-004,
'estinghouse Flectric Comp ., Auguet 31, 1994, WEC describes a formatism for tresting enhanced heat transfer at the entrance of the external annulus, but
icient detail is givey, to permit inference as 1o the values of the goverming input parameters that would be specified for either the LST or the AP600
veen. 1t is not clear that the trestment is based upon entrance geometries sufficiently similar it the AP600 geometry (two right-angle bends ot the base
the downcomer adjoining the hase of the riser) to permit apphicability 1o the APS00 snalvaia

!Ertrance effects in the external anmules are discussed on p 76 where it is argued that they are small (4% for LST, 2% for AP600) and thus introduce no
= than 2 2% distortion i 1 ST vs APS00 companisons. Only effects enhancing heat transfer are considered; possible reductions (e g, due 1o a lanmnar
ion) are not considered It would be desirable to present sensitivity calculations in order to ilhusirate the effect of the entrance effects bemng assumed m
more recent "VEC modeling efforts. WEL needs to give a hefter justification for the treatment o take creus for these effects.

'EC acknowledges in PCS-GSR-004 that there may be & region near the entrance for which the flow is laminar rather than turbulent a5 assumed n the
'GOTHIC model. Neglecting the lammar regime is stated 10 e conservative for the shell inner surface and nonconservative for the outer surface
Towever, WEC msserts that the effect in evther direction is minor and that it may be neglected It is not clear. however, thet neglecting ths effect i the
*xterior channel is realh consistent with taking credit for the enhanced entrance heat transfer, since the enhancement factors assumed are appiied to the
“olhurn heat transfer values, which are for turbulent flow. while # 18 presumably in the entrance region that any laminar region exists.

\m anahsis of the LET experimental configuration, in which & much more detailed hvdrodhnamic model was used, is of inierest here  In this

jon, there 1s 8 high local Nusselt number in the immediate entrance region, which rapidhy decreases to a low value in 2 lamnar region whose extent

ie considerably grester than the region of enhanced Nu at the entrance; Nu eventually increases subsiantially' as the resuh of the onset of turbulence. It s

#t afl clcar that the net effect imegrated over the channe! length s enhancement relative to what would be obtaned by simply using the Colhum
correlation with no entrance cffects throughout, and 1t seems quite likeh that the trestment aflowing for enhancement st the entrance while

ing the lammar region may be nonconservatinve  However, thus prefimman calculation is for the LST and #t mey he that neither the entrance effect

the laminar region are as important for the AP600.

R0 119 What values of the governing input parameters for treating entrance effects would be specified for the LST and APS00 snalvses, and what
Fslﬂhhmtﬂzhh\mm’

4RO 120 The data hase cited for entrance effecis involves 8 geornetry rather different from the AP0 geometry how is spphicabality 1o the APGOL

4R0 121 What sensitivity studies have heen performed 10 demonstrate the magnitude of the entrancy effect?

4R0 122 Since the enhancement factors are apphied (o the Colbum heat transier values for turbulent flow, winle 2 lsminar region mav exict m the entrance
region. how it neglecting the effect of a fammar region in the extenor channel consistent with; taking cvedit for enhanced entrance heat transfer?

480 3121 Based on the preliminary resuits of 3 detailed hvdrodymamic model ot is likely that a trestment allowing for enhancemert sf the entrance while
Ineglecting the laminar region mav be nonconservative. This rssue needs 1o be addressed by WEC

480 324 mmmuumm.mhuanm-m«-uunv
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249)  NRWSCSB n RALO! o700 Closed Ao YN/
MODELS AND PHENOMENA)SHELL WETTING
L’w peak pressure following reflood agpears to be relatively msensit = to incompiete wetting of the shefl (stripmg. etc) Concerns have been raised,
. that the “full-scale” scaie wetting tects actually are not full height representations of the vertical pant of the PCS, and that these tests were
for # cold surface, by reduced-scale tests are available for heated surfaces.
may sise he important is how WEC plans to demonstrate thet the shell will cxhibit adequate wetting charscteristics sfter 10, 20, or 40 vears of
: h“h“ﬂﬁh“bmﬁhd”&"l““&wﬁnmdm
may deposit on shell surfaces over the vezrs, changing the vetting charscteristics  In the mode! and margin assessment report (PCS-GSR-
n.l'FCdnamiuthMu Tlow inspection of heat transfer surfaces to “venfy adequate heat transfer capabihity ™ but o is not
how this wifl actually be demonsy sted or what will he done of # 1s found wettability has been degraded.
#iity stdhes 1o determine the minimuom extent of wetting required 1o turm the transient arouns ==zt be useful in this context.
AR0 328 No fuli-scale wetting teste for 8 hested surface have been performed. is thie limmtation of the data base significant?
W AR0 126  How will WET demonstrate that there will be acceptable wettability of the shell sfier many vears of service?
d* AR0 127 I, sfler vears of service, shell wettability is found 10 be degraded. are there am mesns by which scceptal.’c wettability can be recovered”
p 4RO 128 Hlave ann sensitivity studies heen perfort.ied 1o determine the mintmum extert of wetting required to turm sround the pressure transient 7 1f none
e svaitable, they should be performed |
[r:T-ed nmwmvwmmmcsmz dated 113095 BEE]
2494  NRRSCSB 2 RALO! ) w0196 AdionW  Action W
Gt WGOTHIC MODELS AND PHENOMENADOWNCOMER Fy
'-mﬁmumnhlnmm 1t needs 10 be extablished that the cffects of the downcomer are erther negligible or sre heing modcled
While downcomer phenomens sre nct likeh to be a8 important as phenomena m the riser, there is no guantitative informstion avariable  The
' wmuiubduba-dﬁda'\*)-.\hdﬁuﬁd'@odh&lmnmm.‘m“m
not requared in order to he of potertial concern
129 Can WEC demonstrate that the ¢ffects of 2 downcomer are adequate’y modeled™
130 Does WEC consider that the #ffects of the dovwncomer are neglizible, aud if w0 how has th.+ feen dewnonsirated? How can the effects of »
i wecomey he quantified withowt experimentel validution? .
Pase: 27 Total Recorde: 104
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3493  NRR'SCSB

Page: 24

n

RALOH

e Closed  ActiomI(\/NSDNRC 964730

MODELS AND PHENOMENAFINITE DIFFERENCE (FD) CALCULATIONS
“db&”““-h%ﬂt@*n“‘&mﬂ%hwh

» known to prodhece sigmificant artificial (memenical) viscosty m advechion dormnated problems. lﬂ-nmbﬂnkmm-
the artificis] Viscosity can dominate the real fammar and turbulent viscosity in the sumulstion. Similsrty, first-order differencing of the adrection
 in the encrgy equation can cause wnreahsticalh high thermal conductivity | leadg to unressonably ! igh heat transfer rates between cefls in

fion, the exira mixing caused by the first order method reduces the sbility of the code 1o predict straiificstion.

typicalh require on the order of 50.000 to 100.000 grd pomts, while the Westinghouse AP600 mode! empiovs on the order of 500 grid points.
© demonstrate the adequacy of thew nodahizstion schem:. Westinghouse needs 1o perform & gnd resolution study 1o sssess evrors in the solution due to

WEC mav argue thet since the finite difference results give reasonable comparisons with experiments! pressure and temperature messurements. the finste
solutions must also he reasonabh accurste | nfortunateh | “vhen numenical resufts are produced from oniv one gnd a good companson with
data onhy demonscirates qualiative vahidation. not quantitative vahidstion  Anv numernical solution. produced on any size gnd. contams »
of phsical modeling errors and numerical soltion errors. Onh when a grid resolution study is conducted cen an mdcation of the gnd errors
ectimated, allowing phusical modeling accurscy to he evalusted
'Westinghouse needs 16 clarify the the use of the finite difference WGOTHIC calcutations in the AP600 design certification. If they are 1o be used for the

15T aratuses, #t will be necessan for WEC 10 hoth demonstrate thew vahdiny for LST (including demonstrating grd comvergence ) and establish the
“bridge” 10 the AP600 validity

AR0 131 To demorstrats the adequacy of the nodahization scheme for WGOTHIC in the finite difference mode, WET needs to perform » grid resolution
jsrdh 10 pasess errors i the solutinn Aue 1o nodalizaton

4RO 117 s WEC sware that demonstroting comvergence of first order upwind methods is conmidered 1o he very difficult, 10 the point. for example, that the
ASME Journal of Fluide Engineering will not sccept papers that utihize this numerical scheme? How wili WEC demonstrate comvergence for WGOTHIC
anahses?

4R0 111 What ix the role of fimste difference calculations in the APS00 centification process?

4R0 134 Haz WEC assessed the impact of the first order method on the shility of the code to predict stratification”

&‘k—‘ Im to 483 331 - m““pm*‘h NSD-NRC-96-469% uq_nmsumu-\mmmnnucsum J

e 24,1996
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249 NRR'SCSR H RALO! o6mI9 Action W Action W

MODELS AND PHENOAMEN AJDIFFERENCES BETWEEN FINTTE DIFFERENCE (FD) AND LUMPED PARAMETER \LPAD)

[~

tODES
hes been some discussion as 10 just how different the WGOTHIC fintte difference and LPM modkce actuaily are, other than the fact that mesh sizes
smatler in the FT mode calculstions In partscular_ it is uncertamm 8s 1o whether there might be & momentum sdvection term n the flow equations sohved
. WGOTHIC even in the LPA mode, in which case WGOTHIC 1PM modeling could be significant!y different from that of other LPA codes, mchuding
AN and MELCOR. When this topic was raised s the November 1994 WGOTHIC review meeting. WEC indicated that the code did indeed
momentum advection in the | PAL Hiowever, this is not the case according to 8 psper by R P. Ofstun, §. Woodcock. and D L Paulsen
'wmoonm\mdmnnlwnmﬂmnumrm,uncu-c—-mmtm
snada, October 19-21, 1994) ¢ hich, m discussing § PAI calculstions in comnection with WGGTHIC, mstes:

A lumped parameter solution conserves mess snd energy within & control voleme. Mass, energy, and momentum are exchanged between volumes
Nowpseths which conmet them to one snother Aomertum in the Mlovwpaths connecting iumped parameter vohsmes w » scaler. nof & vector
Perfect miving is sssnmed for each commonent phase within 8 lumped parameter control voheme. Riomentum of the moomng componenis i@

within 8 lumped parameter comtrol \olume T erefore. to calculste naturs! circulation fiow within & given region using lemped perameter
‘ohsmes requires 8 specialh designed set of volumes and flowpaths. The crestion of this noding structure mey siso require an e-prion know ledge of the
flow direction and magnitude. somcthing which in genersl is not known shead of trme  (Emphasis supphied )

' mnﬂui_vmm&m*manhmmhdnmbhmdndﬁm“bt
exmrcased ahout nodalizing open volumes n | PAl codes. To date, howeves, the WEC APSOC presentations do not seems 1o show much consideration

MMM‘hm-ﬂﬁh\m”k-ﬂhhﬁdmmwhﬁﬂmw in

" hn&mkﬁdbﬂ“hLﬂlMuwmmmﬂammnmkmlwthyMNﬁ-

wrthes examination of the WGOTHIC documentation slso seems 1o indicate that # is not possible for WGOTHIC to transfer momerstum through » string
lumped parsmeter cefls. In the 1 PAL cells onh have mass and energy conservation equstions (page 7 of EPR] TR-1030503-\'1, or page A-17 of
'CAP-i1246) The junctions thet connect the cells may include momentum sdvectior terms (page 4-1 of EPRI TR-1030%03-Vi, or page A9 of
WCAP-13246) Thase one mught emvision the code structure as » <taggered grd However, the advection terms are only weakiv trensported ito the

ing momentum cells, unless the connecting cells are part of 2 subditided volume. The manuals state that the momentum advection lerms should not
MT«Mmmmawnm\M«.MM\MbQMM'(”leEHITl-
1030%03.V2)

130 In the Novernber 1994 meeting. WEC ststed that WGOTHIC captures momentum sdvection in the lumped parameter mode (1.PA) Raced on
examination of the WGOTHIC documentation, the code docs not capture momentum advection terms in the LPA. Definttive clanfication of thes ssue
" ired

R0 136 The WGOTHIC documentation states that in the | PA. the creation of the noding structure may slso require an s-prion knowledge of the
flow direction and magnitude. something which in general, is not known shead of time. This does not appear to be consistent with WEC's atiemyt
M\Mﬂﬁé@ﬂ#ﬁ&tngww!mwnbh“
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2497 NRRSCSB n RALOH 01309 Closed Acnon B N/
o kWCAP-12246)
C Mmmnwmammmcmc*fum'dmwr_mhmm
ortainments and Auxiliary Buildmgs,” WC,iP-13246, Westinghouss Electrac Corp . July 1992
sn EPRI document. "GOTHIC Design Review Final Report,” RA-93-10, prepared under FPRI Contract RP4444, September 30, 1991, aumerous
jes in the documentation provided in Appendix A of WCAP-13246 were identified. In sddition. coding ervors were identificd thet mav 2iso be in
GEITHIC version WEC wsed to develop WGOTHIC 1t sppears that the changes required a8 8 result of the design review report could impact the
alidation and verificstion dats hase
480 117 How will WEC address the documentstion ervors in WC AP-11246, Appendix A7 Appendix A does not sdequate describe some of the GOTHIC
‘Mﬂ code features A schedule needs 1o be developed for submitted » final, complete code description.
'y\ hﬂlll Mtﬂma&m*m“hhh’\mdm(\miQﬁw--dbhﬂqmm
4R0 139 How will WEC addre s the vahdation and verification datas hase for those experiments that where anshzed with the GOTHIC version found to
errors? Where there am instances when a fix to the GOTHIC portion of WGOTHIC resuited in different results when compared to the previoushy
srmed analvees?
mﬂmmumwdkummmmmmmmmuuuvm|:wim.
Eknnw.&ﬂuniqm_v_glpdb"CA?-UI“MM”&M. ’ |
- Response provided via Westinghouse Ieer NTD-NRC-93-4602. ded 113098 e
2498 NERSCSR " RALOH PP, Adin W  Action W

g ; WCAP-11246)TURBULENT BOUNDARY LAYER THICKNESS
Onp. 7.Fq. 2 1) is given for the turbulent {momentum) houndar laver thickness:

dehia(x) = 0 INON(REX*"0 2)

hile p 5% infers 2 tursulent houndan laver thickness at the base of the shell intersor n LST of 0 13" or 0 0084 m. The base of the shefl comesponds to x
m. m which case tie shove equation gives 8 boundan Isver thickness of about 0 OR m._for the stated conditions i # , an order of magnstude greater than
0 17" estimate The text on p R also notes that Fq (2 1) gives a thickness of 2 ¥ inches (0 061 m) for x=5 A under LST conditions.  If the houndary
wﬁmnn%ﬂmhkﬁmmmm'“bhm‘ For example. if flow velocties

ST snalvee

340 There is an apparent discrepancy hetween Eq 2.1 on page 7 and the tex1 on page 8, versus the lext on pag= 5% WEC needs to resolve thes
W“’- Ap— e —
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499 wmmmcsE 10 mon v wa Action W NSD-NRC.964780
Gvn v EWCAP-13246)FOC FORMATION IN THE EXTERNAL ANNULUS
P 52, it is note! that fog (i e, water nerosol) can form in the riser of the annutus. It is stated thet some of this water scrosol may collect on the baffle

run dows but will re-evaporste hefare reaching the hoftom. whn # necessarihy re-evaporstes is not made cleas nor s # cless whether this i sn important
jon. The mass of the water present as fog should be taken into sccount i calculating the gas densities. If not, buovancy forces drving the flow m
prnuins may he overestimated somewhat

341 Why is water thet collects on the baffie assumed 10 evaporstie hefore resching the bottom?

: § 342 How does WOOTHIC model g formation? Is the mass of the water present as fog taken into sccount i calcuiating the gas densities? Is its

upon huovency ﬂnmm’
&d iquumw-‘mmmnmrmm dated Juby 261996 ]
2%00 NRRSCSH n mores T Action W Action W o
A 4 AP-13246)STEAM DIFFUSIVITY IN AIR

The trentment of the diffusicity of steam in air requires clarification  The & Musivity, Dy, is stated on p. 73 10 be given by
Dh = 0 R92(14.21/PYN(T 460)°*i R}
Although the nomenclature list states that T is tempersture in degrees T fhis equation onh makes sense (and only gives reasonsble results) if T is m
Rankine, in which case #t gives values of Dv about 10%% larger than these grven by the Wilke-Lee medification of the Hirschielder, Bird, and Spotz
WI-HBS) model. for use when accurate values of bmany diffus ties are deswed (Ref. R H. Perry and C. H. Chilton (eds). Cliermical Engineers’
andhook, Fifth Edwion. McGraw-Hill Book Co . 1971) WEC needs to clanfi the equation given for the diffusivity and justifi its selection.

4R0 147 The treatment of the diffusivity of steam in aér requires additional clanification hased on the differences s« compared te the W1L-HBS model

80 144 th-ka mmn?ﬂkpum&.&lﬁm*hmn

301 NRRSCSB n RALOI 1798 Closed w

enr 'CAP-13246WODELING OF SUBCOOLING ]
is version of WGOTHIC did not have 2 model for subcooling of the water appliad 1o the shell. The description and motivation (p 100) of the appro: ch
1o simulate subcooling was nof very clear. However, if thes approach. and the results obtsined using 11, are now considered obsolete, clanfication
necessary. What is required is 2 description of how subcooling 15 heing modeled in the current code

i W [480.34%5 Where is 2 description of how subcooling is modeled in the current code”

AV [Closed - Re "WW*‘“"WH«NTD-. acqw.“oz “"19,‘ o T

e e I ——
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(PCS-OSR001)
év/ The followmg questions relate 1o " AP670) Pacsive Containement Cooting Sistem Dicsign Basis Anshysis Model and Margm Assessmere ™ PCS-GSR-001,

'Westinghouse Electric Corp , June 30, 1994

{LST COMPARISONS

The information given consists of comparison of pesk pressures and some axial lemperature distributions for four baseline LST tests (R7, R11,R12.R9)

WGO? 1IC pressure results are given for hoth the old version { Version | 0) and the new version (Version | 7). Insufficient discussion is grven concerming

reststs o per 2t mam conclusions to e dravn a8 to their sgnificance. exther m terms of the comparisons with experiment or comparisons between

two code versioms. For example, \ersion 1.2 gives somewhst higher pressures than does Version 1.0 for three of the four experiments. Note that the
model changes are such as to elimnste what are clamed 1o be excess conservatisms in the Version 1.0 results, imphing thet Version 1.2

be expected to give lower pressures than | 0. The APG09 comparrsons presented in this document show lower pressures with the new version.

the fact that \ersion | 2 can give higher pressures than Versien | 0 for these =xperimental anahyses needs 1o be explained.

nll’ ummnmmmuwm«* 6.2 and 8.0 puig for Versioms | Oand 1.2,
w R 7 pug) M ois unclear win thhhumnmﬁmhhlll(n|m)-dll2(29°!-l!hnn
given donYt seem to cxplam such a lerge difference

empe sture comparisons shos the tendency of WGOTHIC to overpredict miving (underpredict stratification) even n the baseline tests, which had sn
geometry (no operating deck ) | scept for the faikice 10 predict the lower temperatures st elevations below the operating deck elevation, # is asserted
WGOTHIC predicts the temperstures “very well”. Even aside from the poor resubts at low elevations, some of the calc ulstions differ from the
results by 10 K or more. There s no discvssion a< to what these resubs mean in terms of the potentisl accuracy and/or conservatism of
'GOTHIC for the AP600

3146 Insufficient discusion i given concerming tr.. LST anahusm results to permit mamy conclusions 1o be drawn as 10 their significance A befter
jom in terme of the comparsons with experiment or compantons hetween the two code versions is needed

4%0 347 I the scknowledged mode! changes eliminate excess contervatisms in the Version | 0 results, why does Version | 2 grve somewhat higher
r_«h"mlﬁhmdh&nm’

AR0 VAR Intesi RO, whvn are the caiculated pressurcs somewhat lowwer than the . jerimental values? "What is the significance of this result m connection
with claims of unconditiona! conseruatvsm”?

4R0 349 Intest RO, win s it csiculated WGOTHIC temperature haghest at ine lowest elevation?

{ 4R0 150 Why are the experimental pressures in test R9 (R 7 peig) so much lower than for R11 (2R | puig) and R12 (29 0 puig). since test condiions don’t
|seem 1o explam such a 1-w=e difference?

4RC 381 What standard of “goodness” is neing used to decide what constitintes 2 “good agreement” hetween measured and calculated temperatures”

4R0 152 What do the WGOTHIC resuits for the | ST experiments mean in terms of the potential scowi scy snd or conservatiom of WGOTHIC for the

== - = - e -
esponse provided via Westinghouse letter NSD-NRC-96-4751, dated 62096 R A! response provided via Westinghouse lefter NSD-NRC-96-478%,
I8/396.
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NRR/SCSH Hi N RALO 060V Action W Action W

é-n( KPCS-GSR-001)APS00 ANALYSES

480 155 The piots of the MSLR resshs should be clanfied

m,?lﬂ.n-\'sm-'-gv«-‘— 1 7 are compared with SAR results, but the reasons for the differences are not well identified. in particular,
ity studhe, ¢ lustrating which of the model changes are primarihy responsible wouid be helpful m focusing sttention on the more important mswes.

the plote of MST B resulis, some of the line types are the same and it 15 therefore &fficult to determime which curve corresponds i which case

R0 153 The reasons for differences between the Version | 2 and SAR resuits need 1o be identified, and the dommant effects need to be highlighted and
dscussed What i« the relative nfluence of the vanous modeling changes made m 'WGOTHIC on the pressure predichions?

ARO 154 Has WT T performed am sensitinity studies that demonstrsie the importance of various modeling changes?

2%04

2%t

NRR'SCSR 2 RALOV 060196 Action W Action W

(PCS-GSR-004)

(, ( The following questions relate to “F xperimental Bacis for the Heamt Tranefor Correlations Selected for Rodeling Heat transfer from the AP600 Contamment

Vessel.” PCS-GSR-004, Westinghouse Flectric Corp., Auguet 11 1997

{HUGOT TESTS

tests and less well for two tests. with 2 fifth being mtermediate.

4RO 3%6  How =« the charsctentstic length defined”

p‘akm«ﬂmm’ :

These tests are stated to i olve heated paralle! plates under assistimg mived com ection conditions. Five tests were anshzed A table cummanzing test
data mcludes values of 2 Grashof number. “Grd™ and 2 Revnolds number. "Red”™. o is not clear how these are defined (specifically | #t ren clear vhat the
characterishic length 1x taken te be woage genersihy imphies #t should he hased upon plate spacing or hvdrauhic diameter Dh bat “Grd™ doesn show the
expected vanation with "1 Dh" sssumang | s the same in 2! tests a5 s impived m the text)  Grd ranges from 2 4x109 10 & 123129 Bl ranges from

1 IN104 10 1 54104 (APHO0 riser values of Red and Grd are stated 1o range up to 109 and 4x109, respectively ) The ratio of predicied to experimenial
incal values of Nu i plotted agaimst x d (x and d undefined’  The predicted local Nu s considerabiy ioo hugh for the smallest wd vaives, sugpesting that
entrance effect trestment 11 mappropriste for the expenimenial configuration. Owutside the entrance region, the predicted experymental (P 1) ratio
erages | OR (nuld nomconservatium) with moderste vanability |<tandard deviation (SD} of 0.16]. trends as 2 function of x'd are predicted well for twe

4R0 357 The predicted local Nu is considerably too high for fise smallest 1 d values  Does this suggest thet the entrance effect irestment is mappropriate

-

RALLOI 060196 Action W Action W

NRRSCSB , 21
¢ / (PCS-GSR-004)FCKERT AND DIAGUTLA TESTS

7 2% 1018 (1. ¢, higher than protetymic), Red renges 3 6x104-3 77x10S (1e, prototypic)
'E ratios average | 028 SID = 0 272. it is stated thet the experimental data show "large,

0358 What is the potential significance of the "dense screens™

These studsed assisting and opposing mixed convection in 8 heated tube, height = 13 5l end 1D = 23.257; ten asssted convection cases (no opposed
ton cases) were analized  Infet and outiet air pipes and “dense screens™ were located st each end, evidenthy, the ends were not free and probably
ook musch ke the APSOO riser evdrance either. The potential significance of the "dense screems” is not discussed  GrdPr values range 6 9x109-

not considered excessive  P/E ratios are stated 1o be | for three tesis with Red < 105 and to decrease with mcreasing Red. mspection of the
plots suggests ths 1s the dominant trené but other effects mey also be imolved  The experimental hest transfer coefficients were based upon »
centerime temperature, not 3 hulk gss temperature, and thes 1= suggested (without details) a3 en explanation for the ochserved trend  Entrance
are not overpredicted to nearly the degree that was fou:.d for the Hupot tests but the difference appean 10 be in the calculation, not the data.

vanistions™ in the ongmnal report and the SD m P/E
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ijF g
{

n RALO

06N Action W Action W

imvolved hested parallef vertical plates with & constant wal! heat flux_ height = $ 833 fi. € tests with the test section open 10 the bettom were

| 1.'Dh ranged from 3.0 to 24 00, Grd from 6 43x10% 10 6 1108, and Red from 1 63103 te 1.13x154; thus, both Grd and Red are

jc. Convection was trested as sssisted mived comection P E values averaged 0 837 with SD = 0.0903. ! is stated that predicted Nu matches
\MMM.MWHW\W&.U&.M l-h“uhupﬁﬁum

v underpredicted as flow s reduced

%7 NRR'SCSB

e

L RALOY

06 1V96 Action W Action W

R-004)ENPERIMENTAL CORMPAKISONS (GENERAL}

- xperimentsl comparisons are presented in 8 way that needs more explanation AN the comparisons are for channel grometry (hested verticel paraliel
or pipe peometry. The comparisons are plots of calculated and expervmental local Nu values versus » dimensioniess distance. x'd  Nerther x nor d
defined but x appears 1o be distance slong the channel and d related to channel width or pipe diameter. The local Nu values increase approximately
' 2% 2 function of x d and would therefore vield heai transfer coefficients approvimsieh: mdependent of distance if one uses these values in & relation

Ourl'umh-lNc'\ This s the expected hehavior except ncar the entrance. the heat transfer coefficiens =Sould be approximately independent of
dovm the cheanel For channels. however, it 1= more usual to define the coniroliing nondimensional numbers m terms of » width or hudraulic
(). and evaluate h from h = kNu d, thes defined these Nusselt numbers should be mdependent of vd, except for entrance effects. In general the
ion seems io imph that this comvention is being used m the text v hen discussmg channe! scometries; ¢ g . Revnolds end Grashof numbers are

25 "Red” and "Ged™ However. the values of loca! Nu plotted m the figures would make no sense if they were interpreted in this way (h would
tmearh with distance up the channel ifh = kNu d were to be used)  Clarification is needed.

In the presentations of the experimental comparisons, clarification i< regquired as 1o what corvelstion i esed to obtair the predicted values of Nu (Colturn,
plat forced flow, eic) in the various cases and what Value of the charactenistic fength is being used to evaluste Re and Gr. Justification for the
chosen i also noeded hecause, while all experiments are hased upon channe! geometry, the LD values vary over a wide range, with some of the
values heing 100 smail 1o permit fulh -developed channel flow

R0 160  Clarification of the convention being used in discussing channe! geometries is needed.

4R0 161  Clanfication is required as 10 = hich correlations (¢ g . Cofbum versus flat piste) are being used to analvze the vanous experiments, what values
of the charactevistic lengie we specified for the snshyors. what are the justifications for e values chosrn el

2 1 RALOY

060396 Action W Acia W

ircx-osl-ooq ENPERINMENT AL COMPARISONS (GFN!ZR.-\L)
ompzrisons hetween WGOTHIC and experiment are stated 10 vield “acceptable resuhs™ and the calculated local hest transfer coefficients “demonstrate

proper trends”

Taee WY
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2309 NRR/SCSH b1 RALOV 071996 Action W Action W NSD-NRC-96-47%1
¥PCS-GSR-004) EXPERIMEN TAL COMPARISONS (GENERAL)
CM The comparisons offered do show approvimate sgresment. as expected since the basic Nusselt rumber formuletions emploved are standerd  However, the

report sava fittle as to what inferences mev be drawn as to the adequacy of the hest iransfer modeling for AP600 analvms. In particular. there s no atie mpt
muMnmmmmummm-mu-—hMbmmn
an-‘ 10 APE0D anahis

The following specific powts are noted

MmhmmMmhhmmhm‘wmmhMMMbwmﬂ\M
than umity are st least st common as valuer Jess than vty
Results are consistert with the correlations’ heing hest-estimate {BE) correlations  However, BE snaivsis is generally acceptable in this context onh i
13 accompamed ' an assesement of the uncertamties
Mkemmwmd\!umhmM‘hmnmbﬂjb\*amdbmM
development mn the chennel
huwnmmmqumvmm&u.mmmmm ssvmmetric. Hest transfer coefficients for
vmmetricath hested channel surfaces may not be ihe same as for symmetnicaiiy heated channel surfaces.
Naanuunmh-mm"mdm*mmbnwummw‘m
Nu values In all cases n whach sigmificant enhancement was predicted, ihe prediction s in ervor. Contmued use of the entrance efiect enhancement
WGOTHIC analysis requires 2 considerably stronger defense than am given to date.
Mmu-mmhﬁmm‘wmwﬁmmﬁwmmﬁninmgbm&wmm
Mg‘\am-inmemle\wﬂnNMNMMMMQWMMMM It would be mstructive 1o
inchude Nu numhers for hoth natursi and forced comvection caicutated ndividualh This would permit conchusions 10 be dravwn as to which process
idominstes. whether the mived result is differing significanthy from Nax( Nufree Nuforc). and whether the mixed formulation s offering am improvement
lover Max(Nufree Nuforc)

AR0 61 WEC showid attempt 1o apph the results to draw quamitstive mferences concerming the conservatism and or the uncertamties that must be
|atlow ed for when apphying these correlations 1o AP600 amahsis

4R0 164 Rased upon the results presented. there is no basis for clamming conservatiom in these correlaons. Resuhts are conmstent with the correlations’
heing hest-cstimate (BE ) correlations. However. BE analisis i acceptable in this context onty if it is accompamied by an assessment of the uncertamties
How will WEC address uncertamties for the AP600 analvses?

368 Alhemdmmwﬂwthwm'.MmMmmhl;D\Mmkm
provide fully developed channel flow. Will WEC use the comparisons to claim validation for heat transfer modeing m the channel, on the shell nterior
{ . or both? Justification is requived for whatever apphications are itended.

R0 366 The experiments slf invohve symmetricaly-heated channels (or pipes). while heating of the APS00 channe! is quite asymmetric How large an
,-benh-_\m'dkMMWM*MMM&«#\M&&&.ﬂM'M

357 The WEC model for entrance effects predicts erhanced heat transfer close 1o the entrance for 2 number of the experiments. In every mstance, this
th is'-emrmmdknemhnﬁdn*mmmw”Mh&W“mm

v enhance local Nu values. How does WEC reconcile this result with the continued use of the entrance effect model m WGOTHIC?

168 Mkmmmﬁ\tm-Wmd-Mkm-’ndﬁMQmmh
{itseir? nmnm»mmmnmmuwmmuﬁuﬁ

[Closed - Response provided vis Westmghouse letier NSD-NRC-96-4751, dated 6/2096. ' ]
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NRR/SCSR ] RALOY B0

C ’ KPCSGSR-006)
mmmmuu‘tmuhkM-Tm‘aka Modelir g Condensstion and [ vaporation on the
APS00 Contamment Vessel " PCS-GSR-006. Westmghotse Electnc Corp, October 1994

-
-
-
e

- inis document discusses the correlations used for Nusselt numbers and bricfly summarizes the hest/mass transfer analogy used to define the Sherwood (Sh)
and the mass transfer coefficient.  Comparisons hetween the code and experimental resulis are expressed i terms of the ratio of predicted to

vahses of Sh for three differemt sets of experimental data- the University of Wisconsin Condensation Tests, the Gilliland and Sherwood
‘vaporation Tests. and the Westinghouse STC Flat Plate Evaporation Tests Values reported are sverages over the test surface. There is no aftempt to
comparisons in terms of local values as was done for Nu.

NIVERSITY OF WISCONSIN (LU'W) CONDENSATION TESTS

hmhnﬁWmﬁnhth\dmmmmhl“ﬂﬁmmwnwuﬂi
cooled surface in an apparatus *hat could be tiked m order 1o study the effect of inchination sngle upon condensation rates. When the test section was
mchy .hwmhﬂ'mh“ﬁmunnhbwuﬂ(hﬂmmdmwmmxhn\w.wmmcm
example. | K Hubtintern end A 1. Corradimi. “Condensation n the Presence of Noncondensible Gases,” Nuclesr Engineermg and Design 141 (1991)
zc-uo)Jhwu&*uumammm-umumﬁ\n“‘mm‘

Mmm*ih.ibuudr.“eﬁmk'wuu'wd'dﬂmmmim.

exults are presenied for 59 tests. The average P E value 1 0 96% wen SD = 0.203 P E values are plotied against inclination sngle over the range 0-900.
Red over the range 7x101.2 x104, and agamst steam mole fractions ( 0.12-0 65). Results suggest » tevdency for P/E to mncrease shghtly with

sngle. with mcreasing Red. and with decreasimg steam mole fraction. These trends are wesk but, just by visually mspecting the data they appear
be statisticath W.nmmqmwmlmupmhkm-ecwm) These trends suggest a
Mhmﬁnh“ﬁgkmdh-ﬂ*\mMv!okxmnuﬂhw&hﬁm*.hgl&
low sicam mole fraction for most of the surface

4R0 169 mwmuhmmmukmeﬁdhw-ﬁknhhﬁaﬁ“imlhh’,uﬂ WEC needs 1o
icheck thes and revise the texi as appropriate.

4RO 170 MM‘MW‘WNMMWWIMWGQ*? Whet was assumed i ansh 7ing the
lov -angle experiments?

4RO 7Y n-err,wmnmmmm*ﬁnmn&dnﬁmmwm«mm

{ indicate that there i= » potential for nonconservatiam in modeling the PCS channel?

m™n

 NRR SCSB

el

Page: 32
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PCS-GSR-006) GILLILAND AND SHERWOOD EVAPORATION TESTS
nvohved sudy of evsporstion of dovwmeard-flowing haued oe the inside of & vertical tube 1 17 m high and 00267 m ID. Liquid and air were

approximately the same tempersature (i ¢, the tests were approxamately isothermal). Temperatures were relatively low, 23-56 oC and vapor mole

ons were therefore low. Under these conditions. huovancy effects were presumably mimmal Revnolds numbers were 2x107 to 2 3x104, with values

der 104 n the raajority of cases.

S

A total of 71 testz were anshzes  The mesn P/E value was 0 925 with SD = 0072 A plot of P'E against Red reveaied no evidence of any trend

R A A AnEl—
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Mz NRR/RCSB 2. RALOH 06NY9E Action W Action W
| 006 )WESTINGHOUSE STC FLAT PLATE EVAPORATION TESTS
(!VV The fest section was 8 vertical hested and wetted flat stee! plate 6 feet long  An scriic cover provided 2 channe! for forced sir flow. Reviolds numbers
iranged from 2x104 to 1 2x103 (presumabiy these are based upon 2 channe! hvdrautic diameter slthoug this is not sisted). The average P/E value for the
127 tests conmider=d was 0 936 with SD = 0139 A plot of P/E sgainst Revmoide nursher showed no evidence of sery trend.
480 372 s the Revnolds number range caiculsted hased on the channe! hvdrauiic diameter? If aot, how were the Revmolds numbers obtained”
NRERCSB 21 RAO! 971996 Action W Action W NSD-NRC-96-47%1

2813

{PCS-GSR-006) OBSERVATIONS

The hasic observations on these resuits are similar to those for the heat transfer comrelations. The results clearly show thet the correlstions give Sh of the

mwdwumm-m“mu—mm* No "hridge” between these results and
waphcations for APS00 anehsis is provided @ e, mo effort is made 10 evaiuste s quanivative uncertamty for the comrelations when applied 1o

: APSO0 or 1o quantitatively nssess implications for the accuracy and ‘or conservatism of WGOTHIC results for the APS00.

The 1T condensation tests exhibit some wesk trends thet if exiranolsiced 1o AP0 conditions. sugpest thet the trestmens of evaporstion from the shell
lexterion could be somevhat nonconseristive  The other test serves considersd exhwhited no such trends, however. It is not clesr whether 3 more detailed
irexiew of the test series andor of the WGOTHIC snahvses would lead 1o 8 hetter understanding of these differences and whether they sre of am concern for
APSO0 anohws

420 371 WEC should stiert to apph the results to draw quantitative inferences concerming the conservatism and‘or the uncertainties that must be
for when apphoing these correlstions to AP600 snshu

374 Based upon the resulis presersied, there is ltthe basis for clamming conservatism in these correistions. Resuls are consisient with the correlations’
ing best-estimate (BE) correlations. However. BE anahwis is scceptable in this context ondy if # is sccompanied by an asseasment of the uncentamties.
which has no? been provided  How will WEC sddress uncertamties for the APS00 anshses?

4R%0 375 PE ratvvos for the 1'W condensation fests exhibit some wesh trends suggesting that the trestment of evaporation from the shell exterior i the
APGOD con’d be somevhst nonconseriative. Hower=r, ne nvstematic trends in P'E rstior were evident in the other two lest sertes. A more detatied review
HM&!“.“.‘&‘W‘I‘K‘mekMM‘TClom-deﬁ'-tﬁm it impacts the
APSO0 anevees.

Thmﬁ—dhnhhud_t*m—lhhd-ﬁdhmm‘hmﬁlhhmw-u!

ﬁaa&bm-m&hﬁ Toking credit for superhest has been the subject of some debate in the past If credit s taken for
# i less clear that Uchida will necessarily vield conservative results.

4R0.376 Whet are the imphications of the use of the Uchida corvelation for hest sinks inside the containment?

480377 Does WOOTHIC take credit for superhest in applyving Uchida”?
[Closed - Response provided via Westinghouse letter NSD-NRC-96-475 1, dated 6/20/96. ]
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1514

78

PLEL

NRR/SCSB

"

NRR 3CSB

NRR SCSB

Type
RALON

071996 Action W Acion W P'SD-NRC.96-4649

The following questions are based on the WEC Niarch 29-30, 1995 ACRS Presentation on Scaling,

4R0 378 Provide the basis for the “well mixed” assumption including s discussion of the apparent inconsistency of this assumgtion based on dsts and
icalculation (1 terms of the Froude number).

4R%0 179 Where does the “LT™ in the correlations come from when the main steam line break (MSLB) is being anslyzed” Hew were equations derived,
what sscumption were used?

420 TR0 The Larpe-Scale Test air-annutus was scaled by matching Revnolds (Re) numbers. This tends to result in higher heat transfer and more vigorous
lim-comainment comection than might he expected m the APS00 it would seem that scaling to the following form would be more appropriate.

imtegrel (gdA / V)
"What are the ramificstions?

450 18] What is the impact of the pre-heatme of the dome on the external surface film cooling? There appear to be inconsistencies hetween the models
and test obser ations. How is the film scaled to he sure that the correlations used are valid over the proper parameter ranges? What are the
?

[Cloxes - Respomse provided by NSD-NRC-96-469%.

N

kne

RALOY

Hav

08119 Closed mﬁ\/ NSD-NRC.96-8649

IR2 Provide 8 comparison of the expected surface tempersture range for the AP600 (hoth LOCA and MSLB) and compare this range 10 the test range
110 Fio 180 F) Provide this companson for the time period around the pesk pressure as well as for the long term, ahowt 24 hours. Do the tests cover
expected APS00 conditions and support the use of 20 degrees for “Theta™ What would be the impact of using 28 degrees for "Theta™

eference
[l “A Method for Deterrmmning Film Flow Coverage for the APS00 Passive Contamment Cooling System,” PCS-GSR-003, July 1994

Lo

05 110 Closed menso-Nlc-

nx m*.maumw(-—m&-mmmmnmmyhnAmrcsnu\m&_
i the wettmg fests Provide justification that the tempersture. and therefore the thermodynamec properties used m the 7uber-Stauh mode!. «
v covered by the wetting tests to vahidate use of the model.

eferency:
i 'Atmhwhm;csgghummcmcm'mm.M_v 1994

[Closed - Response provided by NSD-NRC-96-4696.
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Selection:  [DSER Section] like 21 And [WRC Branch] fike NRR/SCSB' Sorted by NRC Branch

Date: 09/11/96

w) NRC
Last Mod Date Status Status Letter No / Ltr Dete

Title Diescription
Status Detsi!

Htem
Ne
mnn

NRRSCSB

2

RAJ-Of

e

Pﬂmm.*“n‘fﬂ!-lﬁ‘““hm&fuaﬁu (1) the PCS water tempersture, (2) the PCS water flow
(J)ORUMMM(ﬂ“(‘)th-dhanWGhm These data are required to calcuisted the
coversge. If is not alwavs considered 1o be 20 degrees. include the value used for each case in the table and justifi' s selection. Since the PCS
flow rate may not be constant, how s the value obtamed for the compansons” How are ¢~ and T determined for the compansons? What s the

of g" (from the heat flux thermocouple parrs) i each test? What is the range of the surface temperstures in the each test”?

eference:
L '-\M&dfabﬂaml‘hfﬁnCﬂwhﬁMM#CWCMS\M PCS-GSR-003, July 1994

[Clomed - Respomse provided by NSD-NRC-96-469%. L

NRR'SCSH

il

051396

mMMunﬁmnmdmm M*hhhmﬁmhhm“.ﬁhp&m.ﬂ-hﬁ
term, about 24 hours.

. "A Method for Determining Fitm Flow Coverage for the AP600 Passive Contaimment Cooling System,” PCS-GSR-003, July 1994

E«u Respomse provided by NSD-NRC-96-46%6.

WAREEE,

NRR SCSB

nr

%R0 NRR SCSB

e“(

2

o Closed .\nn-XIJmmW

e — e

l“%h?“”mﬂmumhmﬁq and T {the higuid film tempersture st which the properties are exsluated). and snce
" and T are hoth transient paramecters, how s the water coverage that i< used mn the \P600 DB A calculated? It seems that the model reguives knowledge

AthMFﬁhMCmﬂ*fa&mmcmcm%m PCS-GSR-003, july 1994
@m Response provided b N mnmm 7_’__"___;_’_3

0

o119 Closed mx’%sunac 964649

%0 187 In Ref 2. # is inchcated that the stability parametes, referred 1o as Rref, nhn:ﬂbnpuﬁt\*t.m-ndvmmm*ll&
lzg‘ukTm(lmudﬂt*\'mDmMme(\\'DT) With the exception of one test, this is true. Will 2 new value of Rrel be
10 bound all the text data as pant of the revised DBA approach to develep & houndimg evalustion model”? If the test ranges do not adequatety
o1 the AP6OD (in terme of 4~ and T). can a value of Rref he determned for use in 3 bounding evaluation mode!?

eference
. "Supplementsl information on AP600 Film Flow Coverage Methodology,” NTD-NRC-94-4286, August 11, 1994

E;« aqu-epmudh NSD-NRC.96-4696.

e NRR'SCSB

21

060396 Action W Action W
IRE In Ref 2, it is indicated that the weathered surface exhibited marg nally better wetting charactenistics than the unwesthered surface. N“hﬁ

ife of the plant, the shell exterior is returmed to a pre-weathered condition, what is the impact of larger values of (30 to 58 degrees)? Quantify
‘margmally © Should the DBA evalustion mode! Rrzf include consideration of an umvesthered surface io assure bounding analyses™

_ “Supplementa! Information on AP600 Film Flew Coverage Methodology,” NTD-NRC-94-4286. Augwe 31, 1994
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AP600 Open item Tracking System Database: Executive Summary Date: 09/11/96
Selection:  [DSER Section] like 21* And [NRC Branch| like NRR/SCSB' Sorted by NRC Branch

DSER Section/

Question

Title Description W) NRC
Status Detadd Last Mod Date Status Statusy Letter No. / 1t Date

2

06019 ASaW Adm®w 0

20 189 Ref 3 provides the resulis of caicuiations with WODTHIC to 13 LST tests (212 1A, -B, «C, 214.1A, -B. 216 1A -B 21914 B, C. 212 1,
22 4A . and -B) and the biind test, Test 220 1. For each test, provide a table similas to that requesied shove which includes the parameters used to

ine the water coverage (q”, T, , Rref, PCS flow rate, PCS water temperature, etc ) Data needs 10 be provided for each wetted aren. Al what time m
transient are thess date selected and how s the dats ased to obtam the water coverage used for each test prediction. Were the water coverage data

the tests were run based on the planned (expected) stripping specified m the test matrix?

efevence:
._"WGOTHIC Code Description and Validation.” WCAP-14382, May 1999

Py NRR'SCSB

2

060196 Action W Action W

190 No discussions are provided in Ref 3 1o address differences between the test resuk . und WOOTHIC resufts. For example, test 212 | shows
'GOTHIC predicting en incressing pressize while the test daia appears fairh constant: and test 2141 pressure predictions are less than the measured
‘alze To what extent are differences attributod 10 the water coverage model” Discuss other problem with either the test dats or the WGOTHIC analyses

cference:
__"WGOTHIC Code Description and Vshdstion.” WCAP-14382, May 199%.

PLLA Nll Q(“B

L

Voes 6

1

RALOI

06019 Action W Action W

PIONI n Ref 3. the resiits of the hlind test are provided mmmw-ﬁmummm Towhat extert |
wmhhnmmww To what extent are differences atiributed 1o not knowmg the test boundary condition for the miet

Since the blind test required that the test actus! be run and resulting data be used to establish boundany conditions for the anahsis, justifi it's use as
blind test m the vatidation and venfication of WGOTHIC. What would be the consequence of not having & blind test as part of the WGOTHIC
ahdation and verification”

efevence:
-womnk:c*m-a\m WCAP-14382. May 1995

Fi)

RALOY

oom ° Action W Action W

RO 192 If Ref 3. air pressure ratios for test 212 13 -B and -C, 216.1 A and -B. 219 1 A, -B.and -C, and 221 1 are compared (fest to predicted) For test
17 18 and -C_ heliom pressure ratios are also compared. These data are plofied as fixed potmts without uncertainty. Provide the uncertamty hands for the

values. For the measured values, uncentamties relate 1o, in part, the unvertamty  pressure and temperature measurements of the captured gas
sampies. and taking multiple samples. a5 well as other encertamties m anah7ng the gas ssmples. For the predicted values, provide a discussion of how
plotted points are determined  1f uncertainty is included in this det_~menation (for example extrepolation of a test measurement for comparson) then
&mmh‘mhw«k«d\ﬂ-ﬂ-ud Once uncertamty i« included, would amy conclusions regarding non-condensible
mixing or siratification be skiered”? Explain

efevence:
3 'wo(mncc*wuvm wc,\r.um May 1995

Total Recorde
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AP600 Open Item Tracking System Database: Executive Summary Daste: 02/11/96
Selection: [DSER Section] like 21* And [NRC Branch] like NRR/SCSH' Sorted by NRC Branch

Hem DSER Section’ Tithe Description w) NRC
No Rranch Question Sratus Detact Last Mod Dace Sistus Statusy Letter No._ / Ly Dute
2886 NRRSCSR n 001198 Closed Aa-} 964649

_mm“hdum.mummhwmapmmm-mls‘ma-mﬁmcn-u
ivided WGOTHIC Model” 1o the distributed parsmeter model presented in Ref 3 (Vigure 5-34) I appears that no changes have heen made m the
pacameter model, this should be verified Justify the modei presented m Ref 3 and what smpact, if ey, the modeling of the dome region has on the
'GOTHIC results ss compared to the oid model  How are user inputs determmed to account for the sctusi geometry? The model description should be
to mchude »

representation of the “climes” and discuss how the “climes™ are modeled wet and dry siripe, sumber of “climes™ in » stack. recommended wser
parameters. etc Also discuss how volume, mass. ares and momentum sre proverfy sccounted for in the mode! The discussion should slsn sddress

ing of the APS00 and anv additional requirements on user mput.

efevence
. "WGOTHIC Code Description and Vahdation ™ WCAP- 14382, May 1994,

El;l - Response pwné;\ NSD-NI_C;_'QCJ-G’G ]

bLLnl NRR'SCSH 2 RALOI 06,0194 Action W Action W

L,w 394 For the hlind test_ two anahises are presented. One for the distributed paramecter model and one for the lumped parsmeter model  Explain the
v between the two reculis for the initiel pressure response ‘hhk”‘mn&lnﬁ-&m”k“m
during the earhy part of the anafises” Win do both analyses underpredict the mitial pressure nse?
efevence
._"WGOTHIC Code Description and Vahdation.” WCAP-14382. May 1995 ]
e NRRSCSR 21 RALOY oo ' Action W Action W IR [y -
g - 395 On page 9-1 of Ref 1. the text refers 10 Section 9 4 This should he Section 9 6. Figure 9-1 on page 9-10 1 cut off and the x-avs is missing
ded the full figure
elerence:
1 "WGOTHIC Code Description and Vslidstion.” WCAP-14382, May 1993 .
7280 NRR SCSR 2 RALOI 061 9% ) AdionW  Action W S h o
(‘.r/ 196 Reference 3 of Ref 1 s the March 29.30_ 1995 ACRS meeting of the thermaiindraulic phenomena subcommtiee  To the evient that the

jon presented at this meeting is heing used to support tie PIRT, as noted on page 1-2 of Ref 3, provide & written discussion and mclude copies of
relevant preseviation matenal In part, it appears that the material provided 1o the ACRS supports the PIRT in Tabie 7.3 on page 7-7 of Ref 1 which
{ J from Table 2-1 on page 2-10 of WCAP-14190

Reference:
3 “WGOTHIC Code Description and Validation.” WCAP- 14382, May 1995

Prse: 17 Total Recorde 104
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Selection:  [DSER Section] like '14* And MC&-&]I&:WWMhO

hem DSER Section/ Title Description w) NRC
No. Branch Cuesticn Type Tretues Detsil Last Mod Dete Status Statue Letter No. / iy Dsie
1234 R — 14211 DSER-OF v1ves Closed Atinw A
estimghouse should acceptabty address the mswes dent:fied .hmndwi-(“hwulldﬁm)ﬁmn
Lguw—m-‘mﬁm
[Closed - Response previded via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996 o e
1135 merhomb 14221 DSEROF »1ves TH Closed Adtion N
mm?snw* should replace *he phrase "NRC staff personnel from tive Office of Inspection and Enforcement” with "NRC
[Closed - Response provided via Westinghouse letier NS NRC-96-4800, duted August 13, 1955, ]
1236 ey hamb 14222 DSER-O1 81396 Chosed Action @ Af
[Westinghouse should 3dd to the SSAR the identified COL Action ltems. }
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996, T ]
1237 e hamb 1422141 DSER-Of LURE Closed Action &
Em' should include in the SSAR & description of the organizational umits and amy sugmented organizations or other personnel thet will mansge. ]
«qudum--mmnhm-mun‘ml.n. !
[Chosed - Response provided vis Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996, ]
1238 e S 142221 DSER-O! vivee Cloard Acion @ N
[Westinghouse should add COL Action ltem 14.2.2.2-1 to the SSAR. B
[Closed - Response provided vie Westinghouse letier NSD-NRC-96-4800, duted August 13, 1996, ]
1239 e b 14281 DSER-O1 v13e Closed Action ® A
W estinghouse should modsfy preopeny ‘ol 1ot abstract 14 2.8.1 80 m Appendix | A of the SSAR 10 inchade the applicability of this testing to subsequent
plants, or to provide appropriste justification fer this exception to RG 168, Appendix A, Hems | 4. (2)d) and 1 h.(2)
[Closed - Response provided via Westinghouse letier NSD-NRC-96-4800, dated August 13, 1996. N ]
1240 v hamb 14282 DSER.O! vims Closed Ation® N
wmw-mm-mu.z.:.us‘-a..ﬁx|A«~m-mumdﬁwum
|APG0O plants, or to provide appropriate justification for this exception to RG 1.79 and RG 1.68, Appendix A, ftem 1 (1)
[Closed - Response provided vis Westinghouse ietier NSD-NRC-96-4800, dated August 13, 1996. |
1241 v hgmb 14283 DSER-O1 vives Closed Acin ®@ N
lw::.—uu—nym-mu.z.n.n‘-n.paﬁladhm-wuwaﬁ-ﬁ;um—
ma»n&mmhumum|.m-|no1.a.m-ﬁm—|w).um.-cu
[Closed - Response provided vie Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996, ]
1242 nrehgmb 14284 DSER-OU v1308 Closed Action ® ﬂ

wn—u-iopwumu.zu.ui-wm.ruun-utuqﬁ-nhyufﬁuﬁ-uu&
Mp&.'bpﬂmﬂ*ﬁlﬁ*hm 1682 sswellas RPCIand C 4

[Closed - Response provided via Westinghouse letter NSD-NRC-96-4800, dated August 13, 1996 B




