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Westinghouse Electric Corporation
nevision 3, August n,1993 APG00 DESIGN AND DESIGN CERT

APG00 TEST PROGRAMS: TABLE 1 TEST PROGRAM OVERVIEW (PART 1)

nem TESTING
N a, TEST DESCRIPTION FACILITY LOCATION SCALE CATEGORY STATUS

PASSfVE CornAINMENT COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESIGN

1 Air Flow Path Detta P Test W Science & Technology Center - Churchill, PA 1.6 linear Basic Research Completed

2 Water Film Formation Test W Science & Technology Center Churchill, PA NA Basic Research Completed

3 Heated Plate Test W Science & Technology Center Churchill, PA f4 A Basic Research Completed

4 Bench Wind Tunnel Expenment W Science & Technology Center Churchill, PA 1:120 knear Basic Research Completed

5 Condensation Tests - Bare surface upward University of Wisconsin - Madison, WI NA Basic Research Completed

6 Condensaton Tests - Bare surface downward University of Wisconsin - Madison, WI NA Basic Research Completed

7 Condensation Tests - Painted surf ace down University of Wisconsin - Madison, WI N'A Basic Research Cornpleted

8 Condensation Tests - Light noncondensibles Universey of Wisconsin - Madison, WI N'A Basic Research Completed

9 Condensation Tests - Stagnation Flow University of Wisconsin - Madison, WI NA Basic Research Completed
Conditions

10 Condensation Tests - Stagnation'hght Uruersty of Wisconsr - Madison. WI NA Basic Research Completed
noncondensibles

11 Condensation Tests - 2D condensation University of Wisconsin - Madison, WI N/A Basic Research Planned

PASSIVE COtGAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APG00 DESIGN CERTIFICATION

12 Integral (small scane) Tests - Phase i W Science & Technology Center - Churchill, PA 1:3 hoight Safety Related Completed
(Feasibdity)

_

1-40
diameter

13 intsgral (small scale) Tests - Phase 2A W Science & Technology Center - Churchill, PA 13 heeght Safety Related Completed '
(Extension Tests) 1.40

diameter

14 integral (small scale) Tests - Phase 28 W Science & Technology Center - Churchill, PA 13 he ght Safety Related Completed
(Continuation Tests) 1:40

diameter
J

15 1/Bth Scale Heat Trancier Test Phase 1 W Science & Technology Center - Churchill, PA -1:8 linear Safety Related Completed
(Baseline)

_

16 1'8th Scale Heat Transfer Test - Phase 2 W Science & Technology Center - Churchilt, -1:8 linear Safety Related in Progr
(Confirmatory) PA

)

17 Water Distabution System Test - Phase 1 (20ft Vf Waltz Mill Site - Madison, PA 11 Safety Related Completed
Diameter)

18 Water DistabutK>n System Test - Phase 2 (1/8th W Waltz Mill Site - Madison, PA 1.1 Safety Related Completed
Sector) i

d
19 Water Distribution System Test - Phase 3 W Wattz Mill Site - Madison, PA 1:1 Safety Related Planned

'

(l'8th sector with selected distribution
,

system)

$20 Wind Tunnel Test - Phase 1 Univ of Westem Ontano - London, Ontano -1100 knear Safty Related Completed '

21 WirrJ Tunnel Test - Phase 2 Unm cA Westem Ontano - Lor &n, Ontano -1100 knear Safety Related Completed |

l22 Wind Tunnel Test - Phase 3 * Univ, of Western Ontarlo London, Ontario -1:100 linear Safety Relatee Future

23 Wind Tunnel Test - Phase 4 A CNRC Wind Tunr.el - Ottawa, Canada 1:30 lineer Safety Related in Progrech

24 Wind Tunnel Test Phase AB Univ. of Western Ontarlo - London, Ontarlo 1:500 lineer Safe'y Related Planned

!
*- w
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[FICATION TEST PROGRAM OVERVIEW 1
I
,

TEST PURPOSE.
ADDITIONAL INFORMATION OBTAINED llem.

J (Optionet) No<

Obtain pressure drop data through the downcomer and annulus
1

Confirm wettability of coated stesi surface 2

Confirm Passive Containment Cooling System heat transfer capability
_

3

Assess offects of wind on shield building design (inlet / outlet location) 4
,,

Comparison with past separ .te effects tests di Lh 1 U sin |
5, , , , ,,

. s. u w
Obtain heat transfer coefficients with downward facing surfaces M. 6 |.

i

i

Obtain the effect of AP600 paint on heat transfer performance 7 ],, , , t, n

Obtain the effect of light noncordensibles on heat transfer performanm ~ ~ f 7 g, pg 8 f

<

7

Obtain the heat transfer performance under stagnant flow conditions 9

f
i

Obtain the heat transfer performance under stagnant flow corditions in to !the presence of light noncondensibles '

Measure condensation heat transfegrefficient using 2D test model investigate effect of non-condensbles on heat transfer coefficient and 11 I
visualize flow fieb

I

l
Determine feasibility of water enhanced containment cooling system investigate external cooling impact from air velocity, air humidtry, 12 |

temperature and water film flow rates
|

Demonstrate operation of Passive Containment Cooling System (PCS) Investigate effect of various annullus widths and uniform steam 13
over increased range of operating conditions. Cor.frm PCS internal distrbutions. Obtain data on water film behavior on external surface
and ertemal heat transfer capabilities (with 1:1 scale cooling air over long vertical heat transfer surface.
annulus at controlled air ternperature & humidity)

Demonstrate operation of Passive Containment Cooling System with 14
prototypic steam injecton

Obtain heat transfer data for WGOTHIC computer code validation with 15
minimal intervals

Obtain heet transfer data f or WGOTHIC computer code validation Investigate effect of nor>condensibles on PCS heat removal 16
capability and internal temperature distributions

investigate performance of passiva containment cooling systern center Assess containment water coverage at top of dome 17
water delivery /dstribution device

Measure containment wt, coverage using distrubutaon system Obtain film thickness measurements 18

Measure containrry..nt water coverage using selected design Obtain film thickness measurements 19
di:trbution syster a

investigate wind sern.itrvity of shield building design Asess effects of site structures on wind loading 20

Assess wind loads on containment baffle Compare wind effects w & w/o internal flow path 21

Assess recirculation of effluent from shield building 22

Verify Phase 1 & 2 test results at higher Reynolds numbers Confirrn baffle tornado loeds 23

Investigate sHe topography effects on air flow throught PCS investigste effects of large structures on air flow throught PCS 24
annutus annulus

9308240013-
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Westinghouse Electric Corporation
Revision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT]

AP600 TEST PROGRAMS: TABLE 1 - TEST PROGRAM OVERVIEW (PART 1)

hem TESTlHG
No. TEST DESCRIPTION FACILITY LOCATION SCALE CATEGORY STATU3)

PASSIVE CORE COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESIGN CERTirtCATION I

I25 PRHR Heat Exchanger Test - Phase 1 W Science & Technology Center - Churchill, PA 1:1 hsught Safety Related Completed

26 PRHR Heat Exchanger Test - Phase 2 W Ocience & Technology Center - Churchill, PA 1:1 heeght Safety Related CompktM

27 Automate Depressurizaton System Test - Phase ENEA (VAPORE facility) - Casaccia, Itaty 1:1 Safety Re'ated Completed.

A (sparger)

28 Automatic Depressurization Systems Test - ENEA (VAPORE facility) - Casaccia, Italy 1:1 Safety Related Planned ,

Phase B

29 Core Makeup Tank Test ,W Waltz Mill Site - Madison, PA -1:8 Safety Related in Progr
diameter 1

-1:2 height |

30 DNBR Tests Columbia University - New York, NY 1:1 Safety Related in ProgreCJ

(on hold) ]
31 Low Pressure 1/4 Height integral Systems Oregon State UnNorsity - Corvallis, OR 1:4 height Safety Related Planned

Tests 1:192
voksne

32 Full Pressure Full Height integrel Systems SIET (SPES 2 Facility)- Placenze, Italy 1:1 height Safety Related in Progr
Tests 1:395

volume |
_

COMPONE1H DESIGN VERIFICATION TESTS IN SUPPORT OF APGOO DESIGN

33 NRHR Suction Nozzle Tests W Waltz Mill Site - Madison, PA 1:4.4 linear Basic Research Completed
_

J
1

34 RCP/SG Channel Head Air Flow W Ele:tro Mechanical Dw.- Cheswick, PA -12 hnear Basic Research Completed |

35 Reactor Vessel Flow Visual;zation Test Universey of Tennessee - Knoxville. TN -1:9 linear Basic Research Completed |

36 RCP Joumal Bearing Test - Phase 1 W Science & Technology Center - Churchill, PA 1:1 Basic Research CompletM

37 RCO Journal Bearing Test - Phase 2 W Science & Technology Center - Churchill, PA 1:1 Basic Research Completed

38 RCP High inertia Rotor Test W Science & Technology Cerster - Cherchiff. PA 1:1 Basic Research Completed i

39 incore Instrumentaten System Electro-magnotic W Electro Mechanical DW. - Chesweck, PA 1:1 Basic Research Completad
interference Test

_

40 Check Vake Test - Mechanical W Wattz fall Site - Madison. P A 1:1 Safety Related Completed I

41 Check Vatve Test - Irvsitu Farley Nuclear Plant - Do*han, AL 1:1 Non safety Planned
Related

H
42 Check Valve Test - Quahhcation TBD 1.1 Non safety Future

Related

43 ADS Stage 4 VaNo Test TBD 1:1 Safety Related Future

|
.

|

|
|

=%. ,,

L__________.________.___.___________ _
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FICATION TEST PROGRAM OVERVIEW

i

ADDfTK)NALINFORIMTION OBTAIRED - ftem
TEST PURPOSE (Optionat) No.

!

Determine therrnal performance of the PRHR heat exchanger tubes. Assess water mixing in the IRWST and the effects of mixing on heat 25
transfer rates and steaming. j

.

Expand the range of test conditions to more fully define a PRHR heat Determine the impact of lower initial tank water level on steamirg 26 .

transfer correlation. I

Obtain sparger pedormance data, measure loads imposed on quench Obtain thermal hydraulic data f or computer code validahon 27
tank for use in confirming IRWST design

i

Obtsin vs:lve performance data; Piping, structure loadstresponses Obtain thermal-hydraulle data for computer code validation 28 |
with both 1$ and 24 fiow '

|
Obtain thermal-hydraulic data for computer code validation Confirm adequacy of CMT levelinstrumentation 29 )

i

i

1

Obtain DNB data at low flow conditions Obtain data on fuel assembly flow mixing grids at design flow 30 ,

condltions '

Obtain thermal-bydraulic data for computer code valldation Investigate long term cooling behavior 3f

=

Obtain thermal-hydraulle data for computer code validation Investigate systems interactions during high pressure t.ansients 32

- I

Providn design data for RHR suction performance. Investigate mid- Obtain vortex mitgation stzirg iniormation and cntical water level in 33
"

loop operation phenomena and proposed solution to mitigate vortexerg hot log vs. NRHR flow rate
in NRHR pump

t

Provide design data for channel head hydraulic performance Demonstrate pump charactenstics 34 !
c. ,

Provide desgn data for lower plenum flow 4my q :n n 35

Provide design data for radial beanrg performance p , ,y } ) 36

0 e ' 1 #rc f er 21 s n r 4, 'se "re- - '

37

Provide design data for rotor in water ,r,n ,y n f. , ()i 38

Provide design data for incore Instrurnentation Systern j p; ' ,: c ! ~ ti d 39

Demonstrate low pressure performance investgate operation of valves in series 40

Measure opening pressure of check valve fo!iowing eq>osure at 41
operating corvitens

Frovide verdicaton information that check vat <e meets desgn 42
specification

Provide venficaton information that ADS valve meets desgn Vat <e pedormance data (e g., fiows); Operator performance data 43
specifecation

.

9308240013-t
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Westinghouse Electric Corporation
nevision 3, August 13,1993 AP600 DESIGN AND DESIGN CERTJ

i,

i AP600 TEST PROGRAMS: TABLE 2 - TEST PROGRAM OVERVIEW (PART 2)

TEST SCHEDULE
hem

{
|

j

No. TEST NAME Start End SCHEDULE M

PASS i CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APs00 DESIGN
?

! 1 Ar Flow Path Detta P Test January 1988 February 1988 Completed NJA

2 Water Film Formahon Test February 1988 March 1988 Completed f4'A

3 Heated Plate Test April 1988 June 1988 Completed N/A

4 Bench Wind Tunnel Expenment August 1988 September 1988 Completed N'A

5 Condensation Tests - Bare surface upward September 1988 December 1988 Completed NA

6 Condensaton Tests - Bare surface downward iptember 1989 December 1989 Completed N/A
17 Condensation Tests - Painted surf ace downward September 1990 December 1990 Completed N'A -

1
8 Condensaton Tests - Light noncondensibles September 1991 December 1991 Completed N/A {

9 Condensabon Tests - Stagnation flow conditions September 1992 March 1993 Completed f4'A
1

10 Condensation Tests - Stagnaton/ Light noncondensibles March 1993 July 1993 Completed N'A

11 Condensation Tests - 2D Condensaton September 1993 April 1994 Chart 1 N'A

PASSNE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESIGN CERTIFICATION

12 Integral (small scale) Tests - Phase 1 (Feasibihty) May 1989 October 1989 Complet<<f N/A
,

13 Integral (small scale) Tests - Phase 2A (Extension Tests) January 1990 June 1990 Completed N ~A

14 Integral (small scale) Tests - Phase 2B (Conbnuation Tests) June 1992 August 1992 Complotod f4A

15 1/8th Scale Heat Transfer Test - Phase 1 (Baseline) February 1992 June 1992 Completed f4'A |

16 1/8th Scale Heat Transfer Test - Phase 2 (Confi metory) June 1993 September 1993 Charts 1 & 4 Table 4 1
17 Water Dstribution System Test - Phase 1 (20ft Diameter) June 1991 August 1991 Completed f4'A |

18 Water Distnbutx>n System Test - Phase 2 (178th Sector) September 1991 February 1992 Completed NA j

19 Water Distribution System Test - Phase 3 September 1993 September 1993 Charts 1 & 5 Table 5 |
20 Wind Tunnel Test - Phase 1 June 1991 August 1991 Completed N'A ]

1
21 Wervd Tunnel Test - Phase 2 February 1992 March 1992 Completed N/A j

22 Wind Tunnel Test - Phase 3 TBD TBD TBD TBD

23 Wind Tunn*I Test - Phase 4 A June 1993 Aisgust 1993 Charts 1 & 6 Table 6
'

24 Wind Tunnel Test Phase 4B September 1993 September 1993 Charts 1 & 6 Table 6 j
,

l

|

|

~_ |
!

l
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[FICATION TEST PROGRAM OVERVIEW

NRC WITNESS OF KEY TESTS
Itata

| TEST MAME,140. | |ATRIX DESCRIPTION WEEK OF No.

f4 A NA NA 1

f4 A NA f4 A 2

f4 A NA f4 A bI 3

N'A f4 A NA [' N b h ' E A k
'

* '' 4

f4 A f4 A f4 A '*l 5I $

f4'A N'A NA 6
' " 'f4 A NA NA

'

,'7
^ 'NA NA

_

NA 8

t4 A N'A f4 A 9

NA NA f4 A 10

NA NA f4 A 11

|

NA N'A NA 12

N'A (4 A f4 A 13

NA NA tt'A 14

NA f4 A f4 A 15

221.1 Transient Blowdown with Heikam addhion STS3 16
it1 A NA f4 A 17

NA NA f4 A 18

1 H6gh water flow rete 9 693 19

NA NA f4 A 20

NA NA f4 A 21

TBD TBD TED 22
!

1:30 Scale Model High wind speed with shield building only 8,193 she visit by NRC 23 ;

Tests staff

she Topography #1 Simulation of sea shore she (High Wind Speed Site) 9 G93 24 |

|

|

l
I

|

9308240013-
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Westingbouse Electric Corporation
Revision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT

AP600 TEST PROGRAMS: TABLE 2 - TEST PROGRAM OVERVIEW (PART 2)

TEST SCHEDULE
hem -

No. TEST NAME Start End SCHEDULE C

PASSIVE CORE COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESK'.N CERTIFICATION

25 PRHR Heat Exchanger Test - Phase 1 November 1989 January 1990 Completed N'A

26 PRHR Heat Exchanger Test - Phase 2 July 1990 November 1990 Completed itA

27 Automatx: Depressurizaton System Test - Phase A (spa"ger) June 1992 November 1992 Completed itA

28 Automette Depressurtzation Systems Test - Phase B February 1994 * April 1994 Charts 2 & 7 Table 7

29 Core Makeup Tar * Test August 1993 January 1994 Charts 2 & 8 Table 8

30 DNBR Tests June 1993 November 1993 Charts 2 & 9 Table 9

31 Low Pressure 1/4 Height integral Systes Tests November 1993 May 1994 Charts 2 & 10 Table 10

32 Full Pressure Full Height Integral Systems Tests September 1993 Aprl! 1994 Charts 2 & 11 Table 11

COMPONENT DESIGN VERIFICATION TESTS IN SUPPORT OF APG00 DESIGN

33 NRHR Sueton Nozzle Tests March 1988 November 1988 Complated M'A

34 RCP/SG Channel Head Air Flow October 1990 March 1991 Completed FCA

35 Reactor Vessel Flow Visual:zation Test April 1991 April 1992 Completed NA

36 RCP Joumal Bearing Test - Phase 1 Ju!y 1989 October 1989 Completed N'A

37 RCP Journal Beanng Test - Phasa 2 November 1991 February 1992 Completed NA

38 RCP High inortia Rotor Test June 1992 July 1992 Completed N/A

39 incore Instrumentaten System Electro-magnetic Interference June 1990 August 1990 Completed itA
Test

40 Check Vane - Mechanical June 1991 August 1991 Completed NA

41 Check Vane Test in Situ October 1993 December 1993 Charts 3 & 12 (Contingd
schedule)

42 Check VaNo Test Qualification TBD TBD Fu'ure TBD

43 ADS Stage 4 Vane Test TBD TBD Future TBD

|

!

* - Start date of ADS Phase B may be deiapd Schedule is under review.

- %,.

k
- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - _ - _ - - _ _ _ _ _ _ _ _ _ _ - _ - . - - - - - - . - - - -
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IFICATION TEST PROGRAM OVERVIEW

f4RC WITNESS OF KEY TESTS
Ram

|ATRIX TEST NAME.NO. DESCRIPTION WEEK OF No.

N'A NA t4'A 25

N'A NA t4 A 26

P4 A P4 A N'/. 27

B14 2ied stage ADS blowdown et full pressure TBD 28

35 Hot CMT draindown durbg depressurtzstion 1129S3 29

Test Bundle #1 Low flow DND test 6/21S3 (Cornpleted) 30 )
1

SB11 SBLOCA - DEG DVI the break (with long term cootbg) 1744 31 |

1 SBLOCA - -11n. Cold Leg Broek 9/27/93 32
11 Steem Generator Tube Rupture 2./1494 |

i

|

|

NA f4 A F4'A 33

N/A f4A F4'A 34

P4 A NA P4 A 35

NA NA f4 A 36

f4 A NA f4 A 37

f4'A P4 A t4 A 38

P1 A NA P4'A 39

t4 A N'A INA 40

'.t on outage TBD TBD TBD 41

TBD TBD TBD 42 |

|
TBD TBD TBD 43

MJ
r r; .n-,

dhk h , [ ',t s 1

5 /, ," ' ) )

':e :- ? (la,

'
c; y c,;,
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Westinghouse Electric Corporation
nevision 3, August 13,1993 APG00 DESIGN AND DESIGN CERT

APG00 TEST PROGRAMS: TABLE 3 - TEST PROGRAM OVERVIEW (PART 3)

DETAILED
ttom REVIEW Test Matrix scaling Test specification Operating Proc.
No. TEST DESCRIPTION MEETINGS Report

PASSIVE COfRAINMENT COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESIGN
_

1 Air Flow Path Detta P Test NA NA f4 A ttA

2 Water Film Formation Test t4 A N'A N'A N'A

3 Heated Plate Test f4 A N'A N'A P4 A

4 Bench Wind Tunnel Expenrnent NA NA N/A f4 A

5 Condensaton Tests - Bare surf ace upward 10/93 N'A PCA f4'A

6 Condansaton Tests - Bare surface downward 10'93 NA NA f4 A

7 Condnnsaton Tests - Painted surf ace WC AP-13307 T4 A N'A f4 A
dowriward

B Condansat.on Tests - Lght noncondonsbies 11/93 f4'A NA NA

9 Condensaron Tests - Stagnation flow 11/93 NA P4 A f4 A
condrtons

10 Condonsaton Tests - Stagnatc4|ght 11/93 NA F4 A ttA
noncondensibles

11 CondensatK>n Tests - 2D condensation - 10/94 ti A NA t4 A

PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF AP600 DESIGN CERTIFICATION

12 Inta3ral (srnall scale) Tests - Phase 1 WC A P-12667 N/A N'A Completed
(Feasibihty) Rev 1

13 Integral (small scale) Tests - Phasn 2A Presentation N'A WCAP-13315 Comploted
(Extenson Tests) Mat'l from

3/17/92 mooting
w/ NRC

14 intogral (small scale) Tests - Phase 29 Presentation N'A WC AP-13315 CompWto:1
(Cont;nuaton Tests) Mat'l from

3<17/92 rnoeting
w' NRC

15 1/8th Scale Hoat Transfor Test - Phase 1 - WC AP-13566 WC AP-13246 WC AP-13267 Completed
(Basolino)

16 1'8th Scale Heat Transfer Test - Phase 2 March 23-24, W Lettet ET. WC AP-13246 WC AP-13267 7/91 9/93
(Confirmatory) 1993 NRC-913845

17 Water Distnbuten System Test - Phase 1 (20ft WCAP 13290 N'A WC AP-13290 Completad
Diameter)

18 Water Distributsn System Test - Phase 2 WCAP-13290 f4 A WC AP-13290 Completed
(1/ERh Sector)

19 Water Distribution System Test - Phase 3 - WC AP-13816 NA WC AP-13816 8/93-9 93

20 Wind Tunnel Test - Phase 1 - WC AP-13294 WC AP-13294 WCAP-13318 Campbtod

21 Wirx1 Tunnot Tost Phase 2 WC AP-13323 WC AP 13323 WCAP-13318 Completai
WC AP-13294

22 Wind Tunnel Test - Phase 3 - TBD TBD WC AP-13318 TBD

23 Wind Tunnel Test - Phase 4 A - & 93 12/93 WCAP-13318 Completed

24 Wind Tunnel Test Phase 48 - 9/93 1'94 | WCAP-13318 9'93

-
-.

E
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|FICATION TEST PROGRAM OVERVIEW !
1
,

|

I

|

TEST DOCUMEPRS |
|

edures * Factitty Descrlpuon Report Interim Data Final Test Report Test Analysis Other Relevant information Rom j
Report Report No. i

*
- FACillTY OPERATING PROCEDURES ARE MAltRAINED IN WESTINGHOUSE FILES AND ARE AVAILABLE FOR REVIEW.

WC AP-13328 f4'A WCAP-13328 f4 A WCAP-13330 1

9.93 f4 A B 93 f4 A WC AP-13330 2

WC AP-12665 f4 A WCAP-12665 WCAP-13246 WCAP-15330 3

4 93 N'A R 93 f4 A WC AP-13330 4

10/93 f4~A 10/93 WCAP-13246 5
P

10/93 NA 10/93 WC AP-13246 6

WCAP-13307 NA WC AP-13307 WC AP-13246 7

11/93 f4 A 11/93 TBD Pernsteiner, et. at,"Condansation in the B

Presonce of Noncondensible Gases: Effoct
of Hokurn." Proc of NURETH-5 Mtg. Salt
bke Cdy, UT (September,1992)

11/93 f4'A 11/93 TBD 9
i

11/93 None 11/93 TBD 10

10'94 None 10/94 TBD 11

WC AP-12667. Rev.1 f4 A WCAP-12667, Rov WCAP 13246 WC AP-13330 12,

1 Mi

12'93 None 12'93 WCAP-13246 /LI fII IO 13
4 jc ,

i"I -'- IH 1412/93 None 12'93 WCAP 13246 '
'

,t; ''es Ed

1 94 None WCAP 13%6 WCAP 13246 WCAP 13725 15

1'94 Yes l'94 6'94 WC AP-13566 16

WCAP 13292 None WC AP- !3353 WC A P-13246 17

WCAP 13292 None WC AP-19296 WC AP 13246 18 |
\

|

)WC AP-13292 None 1/94 6/94 WC AP-13353, WC AP-13296 19

f WC AP-13294 None WC AP-13294 WC A P-13246 20

WC AP 13321 Nme WC AP-13323 WCAP 13246 WC A P-13294 21 i
i

|

TBD TBD TBD ,TBD WC AP-13294, WCAP-13323 22

12/93 None 12/93 ! &G4 WC AP-13294, WCAP-13323 23

1/94 None 1/94 & 94 WC AP-13294, WC AP-13323 24

9308240013- [o
>



. -

a- % )
Westinghouse Electric Corporation -

AP600 DESIGN AND DESIGN CER1%nevision 3, August 13,1993

AP600 TEST PROGRAMS: TABLE 3 - TEST PROGRAM OVERVIEW (PART 3) I

DETAILED
_. .i_

hem REYlEW Test Matrix Sceling Test Speelticetion Operathg Procs
No. TEST DESCRIPTION MEETINGS Report j

PASSIVE SAFETY SYSTEMS TESTS IN SUPPOFsT OF AP600 DESIGN CERTIRCATION ' * -FACIUTY OPERATd

25 PRHR Heat Exchanger Test - Phase 1 - WCAP-12666 MA N/A Completed

26 PRHR Heat Exchanger Test - Phase 2 - WCAP-12980 f4 A WCAP-13368 Completed

27 Automats Depressunzation System Test - May 26-27,1993 WCAP-13342 F4 A WCAP 13342 Completed
Phase A (Sparger)

28 Autometic Depressurtzstion Systems Test - May 26-27,1993 W Letter ET- it A WC AP-13342 TBD
Phase B NRC-913881 To be revised 9S3 |

29 Core Makeup Tonk Test February 25,1993 W Letter ET- 9/93 WCAP-13345 6/93-12/93
_

NRC-913829 To be revised 9S3

30 DNBR Tests - N/A P4 A WC AP-12488 Completed ;

31 Low Pressure 1/4 Height integral Systems December 9,1992 V( Letter ET. 9/93 WC AP-13234 9/93-3 S4
Tests NRC-92-3785

3
32 Full Pressure Full Height integrel Systems December 10, W Letter ET- WC AP-13277 W letter ET-NRC. 9/93-3/94

_ )Tests 1992 NRC-92-3785 92-3776, WCAP to i

be issued 9/93 I
s

COMPDNENT DESIGN VERIFICATION TESTS IN SUPPORT OF APE 00 DESIGN
J

33 NRHR Suction Nozzle Tests NA f4 A f4 A WA

34 RCP/SG Channel Head Air Flow - f4 A NA WCAP 13298 KA

35 Reactor Vessel F6ow Visualtration Test - WA RA t4'A t4'A

36 RCP Journal Beanng Test - Phase 1 NA f4'A WCAP-13309 f4'A

37 RCP Journal Beanng Test - Phase 2 N/A NA WCAP-13312 N/A

38 RCP High inertia Rotor Test - f4'A RA NA N/A j

39 Inoore Instrumentaton System Electro. - it'A N'A NA N/A
magnetc interference Test

40 Check Vane Test - Mechanical WCAP-13288 NA WCAP-13288 Completed

41 Check Vake Test treSitu TBD RA TBD TBD

42 Check Vane Test Oualdication TBD NA TBD TBD

43 ADS Stage 4 Vane Test TBD t4 A TBD TBD

- . . .

_ - - - --
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FICATION TEST PROGRAM OVERVIEW

y

TEST DOCUMENTS .

dures'* - Facility Description Report interkn Data - FinalTest Report Test Analysis other blevant information i hem :- -

Report ~ hport No.

Q PROCEDURES ARE MAltGAINED IN WESTINGHOUSE FILES AND ARE AVAILABLE FOR REVIEW

WCAP-12666 ftA W.AP 12666 25

WC AP-12900 f4 A WCAP-12980 26g,, y

10/94 N'A 10/94 2'94 27,

TBD None TBD TBD f; O 28

3'94 TBD 4'94 7/94 fyg) tyM}aljle ()n 29

' ,, s , e f a i 5 -v ( ', r*d
3/94 None 3'94 M'A 30

1 0.113 TBD OS4 TBD 31

8/93 TBD 8/94 TBD 32

9 93 ftA 9'93 N/A 33

N/A PCA WCAP-13298 tCA 34

N/A t#A WCAP-13351 ftA WCAP-13305 35

N/A ttA WCAP-12668 ftA 36

N'A P4 A WCAP-13319 ftA WCAP-13313 37

ftA ttA WCAP-13758 ftA WCAP-13487 38

N'A NA WCAP 12G48 f4A 39

WCAP-13284 f4 A WCAP-13286 ftA 40

TBD TBD TBD TBD WC AP-13288, WCAP-13560 41

TBD TBD TBD TBD WCAP-13288, WCAP-13560 42

TBD TBD TBD TBD 43

9308240013-
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Westinghouse Electric Corporation
Revision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT)

7-_.-
TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATE

DESCRIPTION

1. WCAP-12665, " Test of liest Transfer and Water Film Evaporation on a ficated Plate Simulating Cooling of the AP60

2. WCAP-12667, " Test of Heat Transfer and Water Film Evaporation From a Simulated Containment To Demonstrate th(
Containment Cooling System"

3. WCAP-12666, "AP600 Passive Residual lleat Removal lleat Exchanger Test, Test Report"

_.-

4. WCAP-12668, "AP600 High Inertia Rotor Testing - Phase 1. Test Report"

5. Scahng Repon on Glass Malel of tfe AP600

6. Response to November 14,1991 Request for Information Regarding AP600 Test Program

7. Response to January 15,1992 Request for Information Regarding the AP600 Passive Containment Cooling Systern Te.<

8. Responses to "AP600 Design Issues to be Resolved by liigh-Pressure, Full-lieight Integral Testing"

_

9. Response to Novenber 14,1991 Request for Additional Information Regarding AP600 Test Program

W

10. Presentation Material from February 25,1992 Westinghouse NRC Meeting on AP600 Testmg

!1

11. ! Presentatmn Matenal fnwn March 3,1992 ACRS Meeting on AP600 Testmg

I

12 WCAP-13277, " Scaling Design and Verincation of SPES-2, the Italian Expenmental Facility Simulator of the AP6001

13. WCAP-13278, "Scahng Design and Verification of SPES-2, the Itahan Expenmental Facility Simulator of the AP600

U
14 WCAP-12M8. "AP600 Incore Instrumentahon System Electromagnetic Interference Test Report, Rev.1"

|
,

15. WCAP-13322 "AP600 incort Instrumentation System Electromagnetic Interferenu Test Report, Rev. 0"

i
16. WCAP-13234, "AP600 Long Term Cooling Test Specification Rev. 0

17. WCAP-13283, "AP600 Long Tenn Cooling Test Speci6 cation, Rev. 0"

'
r

18. WCAP-13267 " Test Specification: Large Scale Passive Containment Cooling Test, Rev.1"

:

| 19. WCAP-13268, " Test Specifkahon" Large Scale Passive Containment Coohng Test, Rev.1"

!

20 WCAP-13284, " Test Plan For the Passive Core Coohng System Check Vahe Test, Rev. 0"
|

0

|- --
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APERTURE
CARDFICATION TEST PROGRAM OVERVIEW 4

,um a,anaictm
) MATERIALS TRANSMITFED TO NRC A grture Card

PROPRIETARY TRANSMrITAL DATE ADDRESSEE

LETTER

Reactor Containment" Yes NS-NRC-90-3525 7/1690 Donatell
NPAP-APSL-90-0048

.AP600 Passive Yes NS-NRC-90-3525 7/16SO Donatell
NPAP-APSL-90-0048

Yes NS-NRC-90-3525 7/16SO Donatell
NPAP-APSI 90-0048

Yes NS-NRC-90-3525 7/16SO Dorutell
NPAP-APSL-90-0048 '

No NPAP- APSL-91-0095 3/5/91 Steron

Yes ET-NRC-91-3650 12/16/91 Mudey
NPP-APSL-91-0286

- Yes ET-NRC-91-3656 1/22 S 2 Murley
I NPP-APSL-92-0013

Yes ET-NRC-92-3663 2/14S2 Crutchfield
NSRA-APSL-92-0037

No LT-NRC-92-3666 2/24/92 Hasselterg
NSRA-APSL-92-ON6

Yes ET-NRC-92-3664 2/24 S 2 Mudey
NSRA-APSL-92-0047

Yes ET-NRC-92-3671 3/4/92 Modey
NSRA-APSL-92-0053

ant" Yes EF-NRC-92-3685 4S/92 Mudey
NSRA-APSL-92-0082

ant" No EF-NRC-92-3685 4/3/92 Mudey
NSRA-APSL-92-0082

Yes ET-NRC-92-3688 480/92 Mudey
NSRA-APSL-92-0094

No EF-NRC-92-3688 4/30/92 Mudey
NSRA-APSL-92 0094

_--

Yes EF-NRC-92-3688 4 SOS 2 Murley
NSRA-APSL-92-0094

No EF-NRC-92-3688 4SO/92 Mudey
NSRA-APSL-92-0094

Yes EF-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4/30/92 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4/30/92 Mudey
NSRA-APSL-92-0094

9308240013- @
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Wcstinghouse Electric Corporation

nevision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT]

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATE

DESCRIPTION

21. WCAP-13285, " Test Plan For the Passive Core Cooling System Check Valve Test, Rev. 0"

22. WCAP-13286, " AP600 Passive Con Cooling System Check Valve Test Final Repon, Rev. 0"

23. WCAP-13287, "AP600 Passive Core Cooling System Check Valve Test Final Report, Rev. 0"

24. WCAP-13288, " Passive Core Cooling System Oieck Valve Test Specification, Rev. 0"

25. WCAP-13289, " Passive Core Cooling System Oieck Valve Test Specification, Rev. 0"

26. WCAP-13290, " Passive Containment Cooling System Water Distribution Test, Rev. 0"

27. WCAP-13291. " Passive Contamment Cmling System Water Distribution Test, Rev. 0"

28. WCAP-13292, " Construction / Test Plan For the Passive Containment Cooling System Test Articles, Rev. 0"

29. WCAP-13293, "Comtmetionfrest Plan For the Passive Containment Cooling System Test Articles, Rev. 0"

30. WCAP-13294, " Phase 1 Witxt Tunnel Testing For the Westinghouse AP600 Reactor"

31. WCAP-13295, " Phase 1 Wirx1 Tunnel Testing For the Westmghouse AP600 Reactor"

32. WCAP-13296, "PCS Water Distribution Test Phase II Test Data Repon"

33. WCAP-13297, ' PCS Water Distnbution Test Phase Il Test Data Repon"
,

i

34. i WCAP-13298. "RCP Air Model Test Repon, Rev. 0"

35. WCAP-13299 "RCP Air Model Test Repon, Rev. 0"

36. WCAP-13305. Studies of flydraulic Phenomena in Reactor Lov,cr Plenum Region - Test Plan"

| WCAP-13306. " Studies of Hydraube Phenomena In Reactor Vessel Lower Plenum Region - Test Plan"37.

|

38. WCAP-13307, " Condensation In the Presence Of A Noncorklensable Gas - bperirnental Invesagation"

39. WCAP-13308, " Condensation in the Presence Of A Noncomiensable Gas - Ehperimental Imestigation"

~~
..
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APERTURE
FICATION TEST PROGRAM OVERVIEW CARD 4

- Aho <WMniEC U" lD MATERIALS TRANSMrITED TO NRCL - 'yxg,xe Card -

PROPRIETARY TRANSMrlTAL DATE ADDRESSEE

LETTER
No ET-NRC-92-3688 4 SOS 2 Mudey

NSRA-APSL-92-0094

Yes EF-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No EF-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4S002 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SON 2 Mudey
NSRA-APSL-92-0094

_

No ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET NRC-92-3688 4 SOS 2 Mudey
NSP A-APSL-92-0094

P
Yes EF-NRC-92-3688 4 SOS 2 Mudey

NSRA-APSL-92-0094

No EF-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Modey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4 SOS 2 Mudey

_

NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4 SOS 2 Mudey
NSRA-APSL-92-0094

_

9308240013- ,._
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Westinghouse Electric Corporation

nevision 3, August 13,1993 AP600 DESIGN AND DESIGN CERTI

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATE

DESCRIPTION

40. WCAP-13309, " Journal Beanng Test - Task i Test Specification"

41. WCAP-13310, " Journal Beanng Test - Task i Test Specification"

42. WCAP-13312. " Journal Beanny Test - Tast 2 Test Specification"

43. WCAP-13313 " Journal Beanng Test - Task Plan For the DOE Phase 11 liigh Inenia Rotor Test Program"

44. WCAP-13314, " Journal Beanng Tes: - Task Plan For the DOE Phase 11 High Inertia Rotor Test Program"

]
45. WCAP-13315 " Integral Containment Cooling Test Extension - Test Specification, Rev. 0"

_

a 's WCAP-13316, " Integral Containment Cooling Test Extension - Test Specification, Rev. 0" I

47. WCAP-13318, " Passive Containment Coolmg System Wind Tunnel Test Specification, Rev. 0" l
!

48. WCAP-13319, "AI 600 High hertia Rotor Testing Phase 2 Repon, Rev. 0"

49. WCAP-13320. "AP600 High Irertia Rotor Testing Phase 2 Repon, Rev. 0"

50. WCAP-12668, "AP600 liigh Irerta Rotor Testing Phase 1 Test Report, Rev.1",

51. WCAP-13321. "AP600 High Irertia Rotor Testing Phase 1 Repon, Rev. 0"

52. WCAP-13328, " Tests of Air Flow for Cooling the AP600 Reactor Containment, Rev. 0"

53. WCAP-13329, " Tests of Air Flow for Coobng the AP600 Reactor Containment, Rev. 0"

$4. WCAP-13330, " Natural Convection Coohng of AP600 Containment, Rev. 0"

55. WCAP-13331 " Natural Convection Cooling of AP600 Containment, Rev. 0"

56. WCAP-12667, " Tests of Heat Transfer ard Water Film Evaporation from a Sima ted Containment to Demonstrate the.

Containment Cooling System, Rev.1"

57. WCAP-13340, " Tests of Ileat Transfer ard Water Film Evaporation from a Simulated Containment to Demonstrate the

[ Containment Coohng System, Rev. 0"

58. WCAP-12665, " Tests of lient Transfer ard Water Film Evaporation on a IIcated Plate Smiulating Cooling of the AP6(
Rev.1"

*

_ _ . _
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t- CARDpICATION TEST PROGRAM OVERVIEW p

n:m ".i
) MATERIALS TRANSMITTED TO NRC Aperture Card

PROPRIETARY TRANSMrITAL DATE ADDRESSEE

LETTER
H

Yes ET-NRC-92-3688 400/92 Mudey
NSRA-APSL-92-0094

No ET-NRC-92-3688 4/30S2 Mudey
NSRA-APSL-92-0094

,

No ET-NRC-92-3688 400/92 Mudey
NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4/30S2 Mudey
NSRA APSL-92-0094

No EF-NRC-92-3688 4/30S 2 Mudey
NSRA-APSI 92-0094

Yes EF-NRC-92-3688 4/3092 Mudey
NSRA-APSL-92-0094

No Er-NRC-92-3688 4/30/92 Mudey
NSRA-APSI 92-0094

No EF-NRC-92-3688 4/30S2 Mudey
NSRA-APSL-92-0094

.

Yes ET-NRC-92-3688 4/30S2 Mudey
NSRA-APSI 92-0094

L

No Er-NRC-92-3688 450S2 Mudey
NSRA-APSI 92-0094

Yes ET-NRC-92-3688 4/30/92 Mudey
| NSRA-APSL-92-(Kr94
H

No ET-NRC-92-3688 4/30/92 Mudey
NSRA APSL-92-0094

F

Yes EF-NRC-92-3688 4/30S2 Mudey
NSRA-APSI 92-0(Y94

'

n
No ET-NRC-92-3688 4/30/92 Mudey

| NSRA-APSI 92-0094

Yes ET-NRC-92-3688 4/30S2 Mudey,

| NSRA-APSI 92-0094

No ET-NRC-92-3688 4/30S 2 Mudey
NSRA-APSL-92-0094

NP60() Passive Yes EF-NRC-92-3688 4/30/92 Mudey
NSRA-APSL-92-0(r)4

LP600 Passive No ET-NRC-92-3688 4/30/92 Mudey
NSRA-APSL-92-0094

L Reactor Containment. Yes Er-NRC-92-3688 4/30S2 Mudey
NSRA-APSI 92-0094

9308240013-
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Westinghouse Electric Corporation
Revision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT

TABLE' 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELAT$
DESCRIPTION

!

$9. WCAP-13341, " Tests of licat Transfer and Water Film Evaporation on a lieated Plate Simulating Cooling of the AP
Rev.0"

60. WCAP-13342, "AP600 Automatic Depressurization System Test, Rev 0"
!
;

61. WCAP-13343, "AP600 Automatic Depresurization System Test, Rev. 0" j

]

62. WCAP-13345, "AP600 Core Make-Up Tank Test Specification, Rev. 0"

l

63. WCAP-13353, " Passive Containment Cooling System Water Distribution Phase 1 Test Data Repon, Rev. 0" |
|
|

64. WCAP-13354, " Passive Containment Cooling System Water Distribution Phase 1 Test Data Repon, Rev. 0"
1

65. WCAP-13351, " Studies of flydraulic Phenomena in the Reactor Vessel Lower Plenum Region - Test Report, Rev. 0"

66. WCAP-13352, " Studies of Ilydraulic Phenomena in the Reactor Vessel Lower Plenum Region - Test Report, Rev. 0"

l
67. Presentation Material from June 1,1992, AP600 Meeting on Integral Systems Testing

68. Draft Scaling Analysis for the OSU AP600 Integral Systems Test-

,

169. Presentation Material from June 23,1992 AP600 ACRS Testing Presentation jj

! !

70. WCAP-13246, " Westinghouse-GOTIIIC: A Computer Code For Analyses of1hermal liydraulic Transients for Nucted
Auxiliary Buildings" |

71. WCAP-13412, "Westingbouse-GOTillC: A Computer Code For Analyses of Thermal flydraulic Transients for Nucled
Auxiliary Buildings" j

72. WCAP-13368, " Passive RHR lieat Exchanger Test Extension, Rev. 0"

s

73. WCAP-13369, "Ptssive RIIR lleat Exchanger Test Extension, Rev. 0"

74. NRC Request for AdditionalInformation Related to SPES-2 Test Facility

75. NRC Request for AdditionalInfomiation Reganling the AP600 Testing Program

76. WCAP-13487 Rev. O, "lligh inenia Rotor Phase 3. Task 1 Test Repon"

77. WCAP-13488, "fligh inertia Rotor Phase 3. Task i Test Report"

*~
.
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APERTURE
!FICATION TEST PROGRAM OVERVIEW L CARDp <

) MATERIALS TRANSMITTED TO'NRC. Ako Anthible,On3
- -

-

. . < . . rs . a
'

PROPRIETARY TRANSMFITAL DATE ADDRESSEE j

LETTER |
!

3 Reactor Contairunent, No ET-NRC-92-3688 4/3092 Mudey
'

NSRA-APSL-92-0094

Yes ET-NRC-92-3688 4/30B2 Mudey
NSRA-A PSL-92-0094 |

,

No EF-NRC-92-3688 4/3092 Murley
NSRA-APSL-92-0094

i
No ET-NRC-92-3688 4/30B2 Mudey i

|NSRA-APSL-92-0094
r

Yes ET-NRC-92-3688 4/3092 Mudey !

NSRA-APSL-92-0094 |
i

No ET-NRC-92-3688 4/30B2 Mudey |
NSRA-APSL-92-0094 |

Yes ET-NRC-92-3688 4/3092 Mudey
NSRA-APSL-92-0094 '

i
No ET-NRC-92-3688 4/30B2 Mudey i

NSRA-APSL-92-0094
|

Yes ET-NRC-92-3713 6/25 S 2 Mudey f
NSRA-APSL-92-0130 i

Yes ET-NRC-92-3715 70B2 Mudey
NSRA-APSL-92-0132

Yes EF-NRC-92-3716 6/30N2 Mudey
NSRA-APSL-92-0133 i

Plant Contairunents & Yes ET-NRC-92-3726 7/3192 Mudey !

l

Plant Containments & No ET-NRC-92-3726 7/3192 Mudey !

Yes ET-NRC-92-3730 8nB2 Mudey
NSR A-APSL-92-0161 ;

: i

No ET-NRC-92-3730 8/7N2 Mudey
NSRA-APSL-92-0161

Yes ET-NRC-92-3749 9/1492 Murley i
NSRA-APSL-92-0188 |

![ Yes ET-NRC-92-3750 9/14N2 Mudey

[ NSRA- APSL-92-0189
f

Yes ET-NRC-92-3753 10/2N2 Mudey'

[ NSRA-APSL-92-0198

No ET-NRC-92-3753 10/202 Mudey
NSRA-APSL-92-0198

i
'

9308240013-
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Westinghouse Electric Corporation

Revision 3, August 13, a993 APG00 DESIGN AND DESIGN CERT

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATI<
,

DESCRWrION

78. WCAP-13323 Rev. O, " Phase 11 Wirx! Tunnel Testing for the Westinghouse AP600 Reactor"

79. WCAP-13324, Rev. O. " Phase H Wind Tunnel Testmg for the Westinghouse AlWI Reactoi "

8(). | AP600 Testing to Support Design Certification

81. AP600 Testing Schedule

82. Material in Support of Westinghouse /N'.C Meeting on OSU Test Program for AP600 (Test Schedule. Draft Scaling R
Report, Upd.ted Instrumentation L.ist Test Matnx ark 1 Facility Desig;n Drawings)

83. Matenal in Support of Westmghouse/NRC Meeting on SPES Test Program for AP600 (Test Schedule, Draf t Scaling I
Specification),

84. Presentation Material frorn December 14,1992 Westinghouse NRC Meetmg on AP600 Testing

85. WCAP-129h0, Rev.1, "AP6W) Passive Residual Heat Exchanger Test Final Report"

86. WCAP-13573, "AP600 Passive Residual Heat Exchanger Test Final Report"

87. Presentauon Material from December 9-10, 1992 Westinghouse /NRC Meetings on AP600 St Progre

jr-

88. Wesunghouse Response to NRC Request for Additional Informa'.,on on the AP600 Testing Program dated September

89. West.nginuse Response to NRC Request for Additional Infonnation on the AP600 Testmg Program dated July 21,1

90. Uphted Testing Sdedules for the AP600 Testing Program

t

91. WCAP-13566, "AP6001/8th Large Scale Passive Containment Coohng System Heat Transfer Test BaseMe Data Rep

92. WCAP-i3567, "AP6001/8th Large Scale Passive Containrnent Cooling System Heat Tramfer Test flaseline Data Rek

l

93. WCAP-13560, " Advanced Plant Check Vahe Study", Rev. 0
1

4
94. Test Schedule for AP600 Automatic Depressunzation System Test - Phase 11

95. Matenal in Support of Frbruary 25,1993 Westinghouse /NRC Meeting or CMT Tests for AP600 (Test Matnx, Instru

j
.

96. Cornponent and Piping Drawings for the SPES-2 Facihty

J
>

~
m.,,

k
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s CARD
[FICATION TEST PROGRAM OVERVIEW V -

:ty g.nas nn

:D MATERIALS TRANSMrlTED TO NRC AFrhur Card '

_
._

PROPRIETARY TRANSMrITAL DATE ADDRESSEE
,

LETTER
Yes ET-NRC-92-3753 10/2N2 Mudey

NSRA-APSL-92-0198

No ET-NRC-92-3753 10/282 Mudey
NSRA-APSL 92-0198

No ET-NRC-92-3754 n 0/5N2 Ward
NSRA-APSL-92-0200

No ET-NRC 92-3768 11/5S2 Mudey
NSRA-APSL-92-0239

port, Test Specification Yes ET-NRC-92-3775 11/24S2 Mudey
NSRA-AP3L-92-0250

eport Draft Test Yes ET-NRC-92-3776 11/24/92 Murley
NSRA- APSL-92-0251

Yes ET-NRC-92-3783 12/14N2 Mudey
NSRA-APSL-92-0264

Yes ET-NRC-92-1779 12il3N2 Mudey
NSRA-APSL-92-0259

_

No ET-NRC-92-3779 12/15N2 Murley
NSRA-APSL-92-0259

Yes ET-NRC-92-3785 12/17N2 Mudey
NSRA-APSL-92-0268

,1992 No ET-NRC-93-3798 1/19/93 Mudey
NSRA-APSL-93-0009

P2 No ET-NRC-93-3799 1/19/93 Mudey
NSR A- APSL-934>010

No ET-NRC093-3800 1/19/93 Mudey
NSRA-APSL-93-0011

'rt," Rev. O, Yes ET-NRC-93-3801 1/25/93 Mudey
NSRA-APSL-93-0012

irt," Rev. O No ET-NRC-93-3801 1/25 S 3 Mudey
NSRA-APSL-93-0012

No ET-NRC-93-3801 1/25B3 Mudey
NSR A- APSL-934)012

No ET-NRC-93-3811 2/2/93 Borchardt
NSRA-APSL-93-0026 i

ent List. DrawingO Yes ET-NRC-93-3823 2/18/93 Borchardt
NSRA APSL-93-0042

Yes ET-NRC-93-3825 2/23/93 Borchardt
NSRA-APSL-93 0046

.

d

9308240013-
____
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Westinghouse Electric Corporation
Ihvision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT]

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATE'

DESCRIPTION

_

97. Presentation Material from the February 25,1993 Westinghouse /NRC meeting on the AP600 CMT Tests
,

98. Component and Piping Drawing for the AP600 Long Tenn Cooling Tests'

99. Presentation Material from the March 9-10,1993 Meeting on the AP600 Testing Program

100. Material in Support of March 23-24,1993 Westinghouse /NRC Meeting on Containment Tests for AP600 (Test Spec d
Schedule)

101. Presentation Material from the March 23-24,1993 Meeting on the AP600 Containment Test Program

i 102. Draft AP600 Test / Witness Matrix
!

103. Updated Testing Schedules for the AP600 Testing Program ),

l
i

IN. Presentation Material from the April 20,1993 Meeting on the AP600 ADS Tests at the VAPORE Facility

105. Presentation Material from the April 22,1993 Meeting on the AP600 Integral Systems Tests at SPES-2 Facility j

,

106. Presentation Material from the May 4,1993 Meeting to discuss the AP600 ADS Phase A Test Results |
|

Test," !107. WCAP-13234 Revision 1. "Long Term Cooline

I
1
'108. WCAP-13283 Revision I, "Long Term Cooling Test,"

i

109. WCAP-13277 Revision 1, " Scaling, Design, and Verification of SPES-2, The Italian Experimental of the AP600; S

s
110. WCAP-13278 Revision 1, " Scaling, Design, and Verification of SPES-2, "Ihe Italian Experimental of the AP600; Scal $

111. AP600 Automatic Depressurization System Phase B Test Matrix, Revision 1

112. Preliminary Facility Design Drawings for the AP600 ADS Phase B Tests

(

113. Presentation Materials from the May 26-27.1993 Meeting on tra. A'M)0 ADS Tests

!

114. AP600 Automatic Depressurization System Phase B Test Matrix, Revision I A

Response to INEL Requests for Information regarding OSU Long Term Cooling Test Facility (Requests dated April th115.

1993)

~_

-
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APERTURE
CARDFICATION TEST PROGRAM OVERVIEW y

D ' MATERIALS TRANSMrITED TO'NRC -
'

[[[[
PROPRIETARY TRANSMFITAL DATE ADDRESSEE (

LETTER

Yes ET-NRC-93-3829 2/2593 Borchardt
NSRA-APSI 93-0053

Yes ET-NRC-93-3830 3 S/93 Borchardt
NSRA-APSI 93-0062 i

s

No ET-NRC-93-3834 3 S/93 Borchardt
NSRA-APSI 93-0065

bitions, Test Matrix, Yes ET-NRC-93-3841 3/16/93 Borchardt ,

NSRA-APSI 93-0076
]

Yes ET-NRC-93-3845 3/2493 Borchardt
NSRA-APSI 93-0090 1

No ET-NRC-93-3848 3/23/93 Borchardt
NSRA-APSI 93 3093

No ET-NRC-93-3855 4/13/93 Borthardt
NSRA-APSI-93-0109

Yes ET-NRC-93-3877 SS/93 Borchardt -|
NSRA-APSI 93-0159 !

Yes ET-NRC-93-3877 5S/93 Borchardt
NSRA-APSI-93-0159

Yes ET-NRC-93-3879 5/5/93 Borchardt
NSRA-APSI-93-0166

Yes ET-NRC-93-3883 5/11/93 Borchardt
NSRA-APSL-93-0169

No ET-NRC-93-3883 5/11/93 Borchardt
NSRA-APSI-93-0169

Dg Update" Yes ET-NRC-93-3883 5/IIS3 Borchardt
NSRA-APSI 93-0169

g Update" No ET-NRC-93-3883 5/1IS3 Borchardt

.
NSRA-APSI 93-0169

Yes ET-NRC-93-3885 5/1IS3 Borchardt

NSRA-APSI 93-0171 |

Yes ET-NRC-93-3893 5/24/93 Borchardt
NSRA-APSI-93-0189

Yes ET-NRC-93-3881 6/1/93 Borchardt
NSRA-APSI 93-0197

Yes ET-NRC-93-3881 6/1/93 Borchardt

NSRA-APSI 93-0197

,1993 and May 12. Yes ET-NRC-93-3901 6/10/93 Borchardt |
NSRA-APSI 93-206

9308240013-/ -
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Westinghouse Electric Corporation

Revision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT:
f

,

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATF

f DESCRIPTION

I16. WCAP-13725, " Heavy Water Reactor Facility (HWRF) Large Scale Passive Containment Cooling System Baseline Te
RIT-92-(04," Revision 1

117. WCAP-13726, " Heavy Water Reactor Facility (HWRF) Large Scale Passive Containn,ent Cooling System Baselme Te.
ON," Revision i

i18. WCAP-13727, "Heav) Water Reador Facility (HWRF) Small Scale Containment Cooling System Test Final Repon H-
Revision I

_

i19. WCAP-13728, " Heavy Water Reactor Facility (HWRF) Small Scale Containment Cooling System Test Fmal Report H|
Revision i

120. I WCAP-13732, " Heavy Water Reactor Facility (HWRF) Small Scale Containment Coolmg Test Preliminary Series 2 Ts
92-001

-.

WCAP-13733, " Heavy Water Peactor Facility (HWRF) Small Scale Containment Cooling Test Prehminary Series 2 Tq121.

92-001

122. WCAP-13742, " Heavy Water Reactor Facility Project fim.e 1 AP600 Small Scale Passive Containment Cooling Systei
Applicable to the HWRF Project NPR-RPT-91-0021"

123. WCAP-13743, " Heavy Water Reactor Facility Project Pluse 1 AP600 Small Scale Passive Containment Cooling Syste/
Applicable to t?r HWRF Project NPR-RIT-91-0021" |

124. Presentation Matenals from the June 18,1993 Meeting on the AP600 Testing Program

i

125. Background Matenals lo Preparation for the July 22-23 Mecong of ACRS Subcomn inee on T/H Phenomena

l

126. | AP600 Design and Design Certification Test Program Overview, Revision 2

+

127. WCAP-13758, "High inenia Rotor Test Ptuse 3 Report," June,1993

" '

128. WCAP-13759, "High inenia Rotor Test Phase 3 Report," June,1993 |

129. WCAP-13413. "RCP Hydraulic now Test Prospedus,''

130. WCAP-13414. "RCP Hydraube Flow Test Pmspectus,*^

1

131. WCAP-13415. "High Inertia Rotor Test 3 Task 1, Test Specification," |

1

132. WCAP-13419. "Ihgh inenia Rotor Test Phase 3 Test Plan," |

133. WCAP-13420, "High inenia Rotor Test Phase 3 Test Plan,'

134. WCAP-13756, "Wmd Tunnel Phase 4A Test Plan, Imesugation of the thgh Reynolds Number Behavior of the Westin'
i

l

l

| ~ - . .

, 2
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Al'ERTURE

C"'RDIFICATION TEST PROGRAM OVERVIEW
t

D MATERIALS TRANSMITFED TO NRC Apectt e Ca.

PROPRIETARY TRANSMITTAL DATE ADDRESSEE

LETTER
,t Data Repon liWRF- Yes ET-NRC-93-3903 6/14S3 Borchardt

NSRA-APSL-93-0208

t Data Report liWRF-92- No ET-NRC-93-3903 6/14S3 Borchanit
NSRA-APSL-93-0208

WRF-RIT-92-003, Yes EF-NRC-93-3903 6/14S3 Borchardt
_

NSRA-APSL-93-0208

WRF-RIT-92-003, No EF-NRC-93-3903 6/14/93 Borchardt
NSRA-APSL-93-0208

2t Results IIWRF-RPT- Yes ET-NRC-93-3903 6/14S3 Borchardt
NSRA-APSL-93-0208

st Results IIWRF-RIT- No ET-NRC-93-3933 6/14/93 Borchardt
NSRA-APSL-93-0208

o Test ' Dry' Test Results Yes EF-NRC-93-3903 6/14S3 Borchardt
NSRA-APSL-93-0208

a Test ' Dry' Test Resuhs No ET-NRC-93 3903 6/14/93 Borchanit
NSRA-APSL-93-0208

No LT-NRC-93-3910 6/28S 3 Borchardt
NSRA-APSL-93-0223

No ET-NRC-93-3911 6/28N3 Boehrert
NSRA-APSL-93-0224

No ET-NRC-93-3919 7/7/93 Borchanit
NSRA-APSL-93-0233

Yes ET-NRC-93-3918 7/7/93 Borchardt
NSRA-APSL-9LO238

_

No EF-NRC-93-3918 7/7/93 Borchardt
NSRA-APSL-93-0238

Yes ET-NRC-93-3926 7/1SS3 Borchardt
NSRA-APSL-93-0250

No EF-NRC-93-3926 7/15/93 Borchardt
NSRA-APSL-93-0250

No ET-NRC-93-3926 7/1SS3 Borchardt
NSRA-APSL-93-0250

Yes EF-NRC-93-3926 7/15/93 Borchardt
NSRA-APSL-93-0250

No ET-NRC-93-3926 7/15/93 Borchardt
NSRA-APSL-93-0250

; house AP600 System! Yes ET-NRC-93-3926 7/15/93 Borchardt
NSRA-APSL-93-0250

9308240013- ~

.l



. .. -- - _ _ - ,-

k'

;_ Westinghouse Electric Corporation-' '

nevision 3, August 13,1993 AP600 DESIGN AND DESIGN CERT

'

TABLE 12 - SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATE

DESCRIPTION

135. WCAP-13757, " Wind Tunnel Phase 4A Test Plan, Investigation of the High Reynolds Number Behavior of the Westir

136. RELAP5/ MOD 3 Input File Notebook for OSU/AP600 Components

137. Draft Scaling Analysis for the OSU AP600 Integral System and long Term Cooling Test Facility

138. WCAP-12980, Revision 1, "AP600 Passive Residual lleat Exchanger Test Final Report"
'

I
'

139. Response to INEL Request for SPES-2 Information/Clanfication MGO-29-93;

i
140. SPES-1 Pump Characterization, SIET NT/54

141. SPES-1 System Description, SIET NT/32 i
i

142. Transmittal of Drawing of Steam Distributer for AP600 Core Makeup Tank Test

I
i

143. References for Basic Research Tests on Condensation Performed in Support of the APf40 Design

144. M. H. Kim, "Modelling of Condensation Heat Transfer in a Reactor Containment," PhD Thesis (1985)

145. JJ. Barry, " Effects of Interfacial Structure on Film Condensation " PhD Thesis (1987) |
I

J-

146. 1. K. Huhtiniemi, " Condensation in the Presence of Noncondensible Gas: The Effect of Surface Orietation," Prelim

147. I. K. Huhtiniemi, " Condensation in the Presence of Noncondensible Gas. The Effect of Surface Orientation," Prelim T

148. General Outline for Quick look Data Reports on AP600 Terts

a

i

f

e'r m .,

.
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APERTURE
"ICATION TEST PROGRAM OVERVIEW CARD:

MATERIALS TRANSMrITED TO NRC AbU /"$N U"
< . c. , , v. c. .-a

PROPRIETARY TRANSMFITAL DATE ADDRESSEE

LETTER
ause AP6(N) System." No ET-NRC-93-3926 7/15/93 Borchardt

NSRA-APSL-93-0250

Yes ET-NRC-93-3932 7/27S3 Wilson
NSRA-APSL-93-0273

.

Yes ET-NRC-93-3933 7/28/93 Wilson
NSRA-APSL-93-0274

Yes ET-NRC-93-3935 8/2/93 Hasselberg
NSRA-APSL-93-0279

No ET-NRC-93-3943 8/12/93 Borchardt
NSRA-APSL-93-0300

No ET-NRC-93-3943 8/12/93 Borchardt
NSRA-APSL-93-0300

No LT-NRC-93-3943 8/12S3 Borthardt
NSRA-APSL-93-0300

Yes ET-NRC-93-3944 8/16/93 Borchardt
NSRA-APSL-93-0303

No ET-NRC-93-3945 8/16/93 Borchardt
NSRA-APSL-93-0304

No ET-NRC-93-3945 8/16/93 Borchardt
NSRA-APSL-93-0304

No ET-NRC-93-3945 8/16/93 Borchardt
NSRA-APSL-93-0304

(1990) Yes ET-NRC-93-3945 8/16S3 Borrhardt
NSRA-APSL-93-0304

$ (1990) No ET-NRC-93-3945 8/16/93 Borchanit
{ NSRA-APSL-93-0304

No ET-NRC-93-3946 8/16/93 Borchardt
NSRA-APSL-93-0305

9308240013-
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Westinghouse Electric Cr>rimration
Revision 3, August 13,1993

APG00 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 4 - MATRIX TESTS,1/8TH HEAT TRANSFER TEST, PHASE 2

TEST TEST NUMDER DESCR!PTON

Pre-Operational Test Vdeo recording Videos of wetar detnbution on top of vassel

Gold annvius Low tempenwure annutus startup veloci+y
velocity

wetw detribution Ca:brate wn'er distnbuten for 3 d.fferent !evels of coverage on the vesse8

condensate system Check opera * ton of condensate system

velocity sensors Check oparation and determme location of veloci y meters for Nture tas'st

cold beifum injact bellem into cold vassel and sample to datermine behum distribution at seected time intervas foUow*ng enjecten
ir*!edon

oeiayW wate. Provee delayad water distrbuten now to the surface of bot vassal and veeo tapa parfoesnce
ingection

Mertw tests 202.3 Cons * ant vetses pressure

203 3 Consunt hoh vessel pressure

213.1 Three staam f'ow levels with raducad water f'Jw and coverage aree

21 4.1 Constant steam flow, reduced we'er flow and coverage area. and varud>1e air cooling flow

21 6.1 Constant stenm flow we reduced water fiow over sections of the vessel

21 5.1 Constant steem fbw. raducW water flow and covemgo area. and varable air cooling flow

21 2.1 Three stasm flow levels with radur ad water flow and coverage area, non<ondensUe gas sampkas taken

21 7.1 Constant stearn flow wRh hehum injection; reduced water flow and coverage aree

22 0.1 Treasent blowdown stamm f!ow, reduced water flow and coversgo ares, n '9<ondeas&o gas sampias taken

Constant steam now wth he!ium injaction; reduced water f' w and coverage area, each stamm flow is maintained for styrt i hour and non-2M1 o
condenstbfe rnassurements are taken

2191 Constant steam flow wth betrum injectH)n; reouced water flow and coverege ame: each steam fk)w is motetained for about 1 hour and non-
condensible measuremer*ts are taken

221.1 Transet blowdown steam flow w'th hellum eddmon and sampling; reduced we'er flow and coverage arent

TABLE 5 - MATRIX TESTS, WATER DISTRIBUTION TEST, PHASE 3

Il == | wm cmrrmm I remrmmen
_ _ _ __ . . _ .

||



fWeir Performance Tests 1 Test of wer pedormance wth initial wtter flow rate

2 Test of weer pMornance wth 24 hour water flow rate

3 Test of we+r perfornuance wth excessNe we'er flow rate

4 Test of we r performance weh 3 day water fion ra's

5 Test of tilted wair performance with initial water fdw rate

6 Test of ti!ted weir performance wth 3 day water flow rate

7 Test of wear padormance web init:al water flow rate and plugg -i dramage hol +s

8 Test of weir performance witti imt:af water flow rate and plugged dramage holes

15 Test of wer padormance with inmal water flow rate and bame support pistas

16 Test of weir pedormance wth 3 day water flow rete and ba'fle support plates

Fam Thoness Tests 9 Tset to measure f:Im thk* ness and flow rice at inste wt.rer flow rate

10 Test to measure fth thickness and flow rate at 3 day water f!ow rate

11 Test to massure film tt** ness ind Now rate at excessive water flow rate

12 Tast to mansure ft|m thk* ness and flow re's at 24 hour water flow rate

13 Test to maanure film thk* ness with tilted mr and initial water ftow rate

14 Test to mansure film thk* ness with tilted wair and 3 day water flow rate

TABLE 6 - MATRIX TESTS, WIND TUNNEL TEST, PHASES 4A & 4B

cc
O TFST TEST NAIK DESCRIPTlON

00
Wsse A A P a Op Tests Assass modal see Pilot tuneel test to dvermine proper model size for bsh Reynoid's numbar tests

>$:h Caubrate rnodel Calibrate 1:100 sca% model flow annulus following instaletion of additional pressure taps

O norun 1:100 scare moee at university of Westem ontario to ontain basenne data for hoh neyroars rwenbar tes.sobtern i:100 sco e rr

Q baseline data

H Phase 4 A Undom Wind Uniform wmd field Test 1:100 scate model in a uniform wind field to determme temMo loads
Twns Tests testsg

j P5ase 4A H95 i'30 scale rnodel Test 1:30 scale model at severst wmd speeds and directions both wnh and without si's structures

nevnoid's Nuntier tests tes's
> ' , , ,

'

1:100 sm:e cooling Deve!op wake profele for 1:100 scale cooling tower ;p
tower tests - %y

_

** m
1:100 smfe rnodel Test 1:100 Scale rnodel et several wmd spees and direrions both with ord without sto structures - (% |]

. . .
2

'"
'ests Z # Z"*

= |] e.] we
P5ase 40 Tests S#te *opography a1 Test of site topog aphy 81 (Ngh wind spead site) {{ $]

: y"Sde topog@y #2 Test of site tcsx> graphy #2 (s,te wMh possbio down dWt) _ +
L- -- r

-

r,

[
.

-
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Westinghouse Electric Corporation
Revision 3, August 13, 1993

AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 7 - MATRIX TESTS, AUTOMATIC DEPRESSURIZATION SYSTEM TEST, PHASE B

TEST TEST NAME DESCRIPTION

ProOperational T ests PO15 Vanes opened' closed at 0 dP and no flow

POS20 Vanes opened / closed at Imtial dP and low flow

PO21 -24 VaNos beated and then closed. Vaives reopened efter cooldown

PO25 Facility commission % testa

Mat '1 Tests B1 Stage 1 veno partielty openad. stoppad, and raciosed; blowdown fluid is loop seal water foibwed by sn urated steame

B2 Stage 1 veno opened, beid, and reclosad; blowdown flud is loop sani water followed by saturated sleam

B3.4 Stage 3 vanes opened; blowdown fluid is saturated steam

DS.6 Stage 2 vanes opened; blowdown fluid is saturs'ed steam

87 Stages 1.2.3 valves opened sequentially; blowrkwn fluid le op seal water followed by saturated steam

88.9 Stage 2 vanes opened / closed; blowdown fluid is loop seal water followed by saturated steam

B10.11 Stage 2 veNas opened slowh; blowdown fluid in saturated steam

B12,13 Stage 2 valves r :wned slowY: blowdown fluid is saturated watesteam mixture

B14 Stage 1 vane open =dtlosed; blowdown fluid is loop ses! water followed by saturated watersteam mixture

B15.16 Stage 3 veNeo opened; blowdown fluid is satureted water / steam mixture

B17.18 Stage 2 veNes opened; blowdown fluid is saturated water / steam m!rture

B19.20 Stage 2 vanes opened /closad; blowdown fluid is loop seal water followed by saturated we'er! steam mixture

; B21-24 Stage 3 vanes at fixed pmet6ons; t9owdown fluW is saturated water / steam mixture

. B2548 Biowdowns through stage 2 v=Nes imtistad by controi veno; bio-down five is saturated watere team mixtures

TABLE 8 - MATRIX TESTS, CORE MAKEUP TANK TEST

TEST TEST NAME DESCRIPTION

Cold Pm4pers'ional Tests A01-03 Component fill and dein, volume mansurement, instrumer t channel venfication

A04 Core makeup tar * draindown test to staanw' water reserwir at fur range of flow ratee

A05 Co o maiteup tank drain to atmosphere via condensato drain path

- __ _ - _ _ - - - _ _ . __ M- - J- " ai ' - -' - ~ ~ - '
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A07 Cors maksup bnk discharge isolatbn vdvs sin *e tano edjuetment sad operabilty test
{
l

HS Pre-Opersoonal Testa 001e e Characteriza and record ail thermocouples at full range of stearfy state tempereturee

802a-o Steam injection into an evacu*ed, errey core makeup tank

002f-j Staam injection into empty core makeup tank with nonendensible gases

003a-n Core makeup tank d-mindowns with steem with full range of flowratas and steam supc'y pressures

BOta f Core makeup tank condensate drain control va8vo operability tests

0-05 Core makeup tank line resistence measurement et elevated temperature with smgte pbane flud

Matnx Tests 1 -8 Core makeup tank wall and water surface steam condensation rate measurement tests

9-24 Core makeup tank draindowns at constant steam supply pressures through pressudzor to core makeup tank bnlance line

2528 Core makeup tank drarndowns at constant steam supply pressuras using txth pressure baiance hnes

29-31 Com makeup tank draindowns we both pressure telance linen. with depressurmation
_

32-35 Intermment core makeup tank draindowns

3641 Single phase natural circuinton core makeup tank hentup followed by draindown and depressurizaSon

TABLE 9 - MATRIX TESTS, DEPARTURE FROM NUCLEATE BOILING TEST

,
TEST TEST NAME DESCRIPTION

k%tnx tests Test Bundle et Nonisniform redini and axial hedng distributions on rod bundle #1

Test Bundle #2 Non uniform radial and axial heating distributions on rod bundle #2. guirse tube included@
Test Bundle #3 Non+niform radel and axial beating distribut'ons on ved bundle #3, different grid nImcor
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Westinghouse Electric Corporation
Revision 3, August 13,1993 j

l

AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 10 - MATRIX TESTS, LOW PRESSURE 1/4 HEIGHT INTEGRAL SYSTEMS TEST (OSU)

TEST TEST NAME DESClitPTION

Coki P+ Operational Tests C01 Core mnkeup tank gravity drain

CO2 Accumulator tank dmin

C03 incontainment refuehng water storege te4 drain

C04 Chemkal and Voksme Control System puty flow vs. pressure

C05 Normal residual heat removal system pump flow vs. pressure

COC Steam generator fead flow versus pressure

C07 Loop pressure drop for e given flow

Coe Loop drain for volume check

C09 Sump dran to RCS

Hot Peeretional Tests H01 Primary flow vs. dP and Steady state heet losses

H02 Primary system heet cepecity test

H03 Core power ce!brabon versus time

H04 Secondary side heet transfer versus power level

H05 Passive residval heet removal system naturni circulaten tests

H06 Primary side natural circulation flow, core makeup tank rectreuinuen

H07,8 Core makeup tank draindowne vie belance ilnes

H09 Low pressure depressurization checkout

Matrix Tests S81 24ech cold log break, bottom of pipe, loop A with contmustion into long4erm cookng made

S02 2-inch cold leg break, bottom of pipe, loop B

S83 2-inch cold leg brosk. tap of ppe, loop A

S84 2-inch coid leg break, bottom of p$e. loop A

SB5 1-inch coki leg break, bottom of p'pe, loop A, w th contmuation into long term cooling

SB8 4-inch cold leg break, bottom of pipe, loop A

S87,8 2-inch cold leg small break, bottom of pipe. loop A

________L@___________ __24nch__b_eek_ __on_M__Q_@__@._W_% W A .__ _ __ :._ _ __ _ . .Sr
_ _ . _ .
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iS010 Doibe+nded guildans brenk of cokileg balance line, vatical bop, bop A we continuation into long term cooling

SB11 Dottste+nded guillotine break of direct vessel injection Ane with continuation into long term cooling j

SB12 Double-ended guillotine break of direct vessel injedion P e

S013 2-inch break of direct vesset bjection line

SB14 Inadvertent ADS. stage 1 cpan, wah cont!nuation into long term cool!ng

SB15 2-inch hM leg break. bottom r# pipe.1000 A

SB16 Double +nded guillotine break of pressurizer / core makeup tank balance lies, between check valve /cc+e makeup tank, loop A, w!th continuation ir to
long term cooling

S017 Doubleended gulliotine break of pressurtzer/ core makeup tank 'ulance #ne. be$ ween pressurizer and cher* valve

S018 2-inch cold leg break, bottom of pipe, Icop A, wrth contmustion into long term cooling

LTC19 Simulate long term cooling effects fo!!owing a large break loss of coolant accident
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Westinghouse Electric Corporation
Revision 3. August 13, 1993

APG00 DESIGN AND DESIGN CERTIFICATION TEST PROGILGI OVERVIEW

TABLE 11 - MATRIX TESTS, FULL PRESSURE FULL HEIGHT INTEGRAL SYSTEMS TEST (SPES-2)

TEST TEST NUMBER DESCRIPTION

Cod S%edown Tests C 01 Sing:e phase flow throug5 the pressunzer surge 14ne 4 flow rates

C-02A.B Singe phase flow through the pressurizer to core makeuo tank baiance lines,4 fiow rates per beence line

C-03 A.B Sing +e phase now through the ccid leg to core mapeup tark balance lines,4 flow rates per be' axe ime.

C-04A.B Core makeup tark draindown using cold Wg to core makeup tank balance 1 no

C -05A.B Core makeup tank gravity dralndown usmg pressur*zer to core makeup tank ba'arte kne

C-06A.B Safety larcton Accumulator blowdown

C-07A.B In<ontainment refuenng we'er storage tank gnavity dra:ndown, three we'er leva;s

C-00 Chemn:al and Volume Control System, Nomai Residual Hes' Removal System end Stadup FeMwa'er System pump flow rate ver& sten

C-09 Operation d primary sys'em w'th 2 reactor coolant pumps Nnning

C-10A.B Operation d pnmag system with 1 raector coolant purm runtng

C-11 FreMy volume measurement

Hot shakedown tes's H-01 Facdity heated and heat at five constant termeratures

H 02 Starting bom nominal conditions. power will be shut off and steam ger:erators soisted

H43 FactiMy operated at normal full preasure, temperature and power

H-04 Facilty transtioned from full power operating conditions to hot shutdown / natural circula'en mode d openedon

H-05 Core makeup tank drarwfown using pressu izer to core makeup tank balance line

H-OG Low pressure. safvy system act,ation using the automate dooressunzation system with core makeup tank dre ndown and accumuis:or delivery.

H-07 Full power, fv5 pressure, sa'ery system actusters initiated by the cpemog d the fwst s*. age d t*e automet depressunzaton systern

Matrv Tes's 1 1-inch cold lag break with non-safe *y systems off

2 1 mch cold leg braan we non-safety systems on

3 24nch cold lag break with nort-safety systems off

4 24nch cold lag break with non-sa'ey systems on

5 24nch direct vesselinpeton hne break with non4afety systems off

6 Double-enced guitiotre break d the direct vessed injection line we non-sa'ety systems oF

7 2-inch break d cod t~9 to core makeup tank balance line witti non-safc's? CrJems off
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CHART 1 - PASSIVE CONTAINMENT

APGOO TEST PAOGRAMS

1999 1999 19BO
TASK NAME

Q1 Q2 03 04 Q1 02 03 04 Q1 Q2 03

PCCS TESTS

h1. AIA FLDwpATH DFLTA A TEST
,

2 WATEA FILM FOAMATION TEST #

3 HEATED ALATE TEST E
h4. BENCH WIND TUNNEL EwPERIMENT

j CONDENSATE TESTS

. 5. BAAE SURFACE UPwAAD I

bE BAAE SURFACE OOwN

7. PAINTED SUAFACE DDwN

B. LIGHT CONDENSIBLES

O STAGNATION FLOW CONO 4 T I DNS

10. 51 AGNAT f DN/ L IGMT NONCONDEN

11 2D - CONDEldSATION

INTEGRAL CSMALL SCALE) TESTS -

E !
12 AHASE 1 CFEASIBtLITY3 k M AP8M#l]
13 PHASE 2A C E stT E NS I ON TESTS) Mf[d7(?A 5%$A

14 PHASE 2B C CONT I NvAT I DN TESTS)

1/ B SCALE HEAT T AANSF ER TEST

15 PHASE 1 CBASEL4NE)

16. PHPSE 2 C CONp i nMAT 4 DN)

WATED D*STRIBUTION T t' ST S

17. PHASE 1 (20 ET DtAMETEA)

18 PHASE 2 C 1/ O T H SECTOA)

10. PHASE 3

W I ND T UNNEL TESTS

20. PMASE 1

21 PHASE 2

23/24 PHASE 4A/4B
-

'

G1 G2 03 04 Q1 G2 Q3 04 O 't Q2 03
'- ' ' ' P D AESS

1999 1999 1990 '

1< ; z , . . 2 ',..a COMPLETE.

e

+
a

b
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COOLING SYSTEM TESTS

SCHEDULE AS OF 10/21/92
o wirsess noist

I I SCHEDULE AS O F- 08/13/93A FINAL MEPOAT

"se' tesa ensa ,...

Q4 Q1 Q2 G3 G4 Q1 Q2 Q3 04 Q1 G2 Q3 04 Q1 02 Q3 og
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.-
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G* G1 G2 G3 04 O9 Q2 Q3 04 Q1 op o3 ce oq op 3 o.L
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CHART 2 -- PASSIVE CORE:

1

APSDO TEST PROGAAMS $
I i

1999 9999 1990 i

T A58C NAME
l

|
Q9 GP 03 Q* Q1 02 Q3 04 Q1 02 03

lSAFETY INJECTION SYSTEMS
1
.

IPAHA HEAT EXCHANGEA TEST

25. PHASE 1

l
26. PHASE 2

,

lADS TEST

27 PHASE A CSPAAGER)

29 AHASE B CVALVES.5TAGES 1.2, 33

|

29. COAE MA IL L Up T ANet TEST

i
1.

30 DNBA TEST

)
s

$
I31 LONG TEAM COOL i PG T E ST C OS t.T3

*

1

32. F NF P INTEG4AL SYS TEST C SPE S)

i

' ' b "E lQ9 Q2 Q3 04 Q1 G2 Q3 G4 Q9 02 Q3 I
r ,: ~a i pACCAESS

1999 1999 9990
r weuu r z,we' COMALETE
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Aperture Card !
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COOLING SYSTEMS TESTS I
i
i

I

fI | SCHEDULE AS OF 10/21/92WITNESS PO1NT

FINAL AEPOAT
I ISCHEDULE AS OF 08/13/93 -
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,.., ,... ,... ,... ;

IQ4 09 Q2 Q3 04 C 't G2 Q3 04 Q1 Q2 03 04 G4 O2 03 04
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CHART 3 - CC)M PO N E NT DE
i.

1

APSOO TEST PACGAAMS
1989 1989 1990

YAsar seAME

Q1 G2 03 04 Q1 G2 03 G4 G1 02 Q3 -

CouPONENT TESTS ;

.[~
'

i
* (
+

-

33. NAHA SUCTfDN NOZZLE TEST bM yg'g/
~

i 34 ACA/ SG CHANNE L HEAD AIA FLDw f
P

..

'

35. Rv F low v i suAL iZ AT ION TEST

ACP JOUANAL BEAAING TESTS

36. PHASE 1 I?WXY}N?-N]

37 At4A SE 2

.

L

. 38. ACP HIGH 8NEATIA ACT DA TEST

, _ _

s

39 tNCDDE Fui TEST SYSTEM h3

CHECK VALVE TEST

40 MECHANICAL

41. ( N- S I T U TEST

42 QUALIFICAT*ON

43 ADS STAGE 4 VALVE TEST

3 ' SCHEDULE
Q1 02 03 og Q1 02 03 og G1 02 G3

'- ' 3 PWX.AESS 4999 gese 1930
F- " ' COMDLETE

'

% .,,

t
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1 PLANNING
;
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2 TEST PAEPARAT t CN/ CONST AUCT ! CN
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I
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_ _ _ _ _ _ _ .

C BU!LD NEW WE AS
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4'
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I 3 TEST 1NG
l
1
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k
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I
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1
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