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Westinghouse Electric Corporation

Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA
APSO0 TEST PROGRAMS: TABLE 1 - TEST PROGRAM OVERVIEW (PART 1)
No. TEST DESCRIPTION FACILITY LOCATION SCALE CAYEGORY
PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APS00 DESIGN
1 | Air Flow Path Delta P Test W Science & Technology Center - Churchifl, PA | 1:6 linear Basic Research
2 | Water Film Formation Test W Science & Technology Center - Churehill, PA | N/A Basic Resaurch
2 | Heated Plate Test W Science & Technology Center - Churchill, PA | N/A Basic Research
4 | Bench Wind Tunnel Experiment W Science & Technology Center - Churchill, PA | 1:120 linear | Basic Research
$ | Condensation Tests - Bare surface upward University of Wisconsin - Madison, W| NA Basic Research
6 | Condensation Tests - Bare surface downward Uriversity of Wisconsin - Madison, W NA Basic Research
7 Condansation Tests - Panted surface aown University of Wisconsin - Madison, W/ WA Basic Research
8 | Condensation Tests - Light noncondensibles University of Wisconsin - Madison, Wi NA Basic Research | C
9 | Condensation Tests - Stagnaton Flow University of Wisconsin - Madison, Wi NA Basic Research
Conditions
poromm e
10 | Condensation Tests - Stagnation/hight University of Wisconsin - Madison, W! NA Basic Research
noncondensibles
11 | Condensation Tests - 20 condensation University of Wisconsin - Madison, Wi NA Basic Research | In
PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF AP60O DESIGN CERTIFICATION
12 | Integral (small scale) Tests - Phase 1 W Science & Technology Center - Churchill, PA | 1:3 height Safety Related
(Feasibility) 1:40
ciam ater
13 | Integral (small scale; Tests - Phase 2A W Science & Technology Centar - Churchill, PA | 1:3 height Safety Related
{Extansion Tests) 1.40
diameter
14 | Integral (smail scale) Tests - Phase 28 W Science & Technology Center - Churchill, PA | 1:3 height Safety Related
(Continuation Tasts) 1:40
diameter
15 | 178th Scale Hoat Transfer Test - Phase 1 W Science & Technology Center - Churchill, PA | ~1:8 linear | Safety Related
(Basaline)
16 | 1/8th Scale Heat Transfer Test - Phase 2 W Science & Technology Center - Churchill, PA | ~1:8 linear Salety Related | Compl
{Caonfirmatory)
17 | Water Distribution System Test - Phase 1 (20#t W Waltz Mill Site - Madison, PA 11 Safety Related
Diameter)
18 | Water Distribution System Test - Fhase 2 (1/8th | W Waltz Mill Stte - Madison, PA it Satety Relater!
Sector)
19 | Water Distribution System Test - Phase 3 (1/8th | W Waltz Mill Ste - Madison, PA 11 Satety Related | C
sector with selectad distribution system)
20 | Wind Tunnel Test - Phase 1 Univ. of Western Ontario - London, Ontasio ~1.100 lirear | Satety Related | C
21 | Wind Tunne! Tast - Phase 2 Univ. of Western Ontario - London, Ontaro =1:100 linear | Safety Related
?MZZ’ Wind Tunnel Test - Phase 4A CNRC Wind Tunnel - Ottawa. Canada 1:30 linear Safety Related | Com
23 | Wind Tunnel Test Phase 4B Univ. ot Wastern Ontano - London, Ontanio 1500 linear | Safety Related | Complet
L
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Westinghouse Electric Corporation
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Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA
|
APS00 TEST PROGRAMS: TABLE 1 - TEST PROGRAM OVERVIEW (PART 1)
Hem ot 3
No. TEST DESCRIPTION FACILITY LOCATION SCALE cn‘mv
PASSIVE CORE COOLING SYSTEM TESTS IN SUPPORT OF APS00 DESIGN CERTIFICATION
24 | PRHR Heat Exchanger Test - Phase 1 W Sciance & Technology Center - Churchill, PA | 1:1 height Safety Related
25 | PRMR Meat Exchanger Test - Phase 2 W Science & Technology Center - Churchill, PA | 1:1 height Safety Related
26 | Automatic Depressurgzation Systam Test - Phase | ENEA (VAPORE facility) - Casaccia, Raly 11 Safety Related
A (sparger)
27 | Automatic Depressurization Systems Test - ENEA (VAPORE tacility) - Casaccia, Rtaly i Safety Related
Phase B
28 | Core Makeup Tunk Test W Watktz Mill Site - Madison, PA ~1:8 Satfety Related
. diameter
~1:2 height
| 20 | DNBR Tests Golumbia University - New York, NY 11 Safety Related
30 | Low Pressure 1/4 Height Integral Systems Oregon State University - Corvallis, OR 1:4 height | Safety Relsted
Tests 1:192
volume
31 | Full Pressure Full Height Integrai Systems SIET (SPES-2 Facility) - Piacenza, Raly 1:1 height | Satety Related
’ Tests 1:395
| volume
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Westinghouse Electric Corporation
Revision 5, March 22, 1994

APSO0 TEST PROGRAMS: TABLE 2 - TEST PROGRAM OVERVIEW (PART 2)

PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APS00 DESIGN R
1 | Ar Flow Path Delta P Test January 1988 Fabruary 1988 Completed NA
2 | Water Film Formation Test February 1988 March 1988 Completed NA
i 3 | Heated Plate Test April 1988 June 1988 Compileted NA
4 | Bench Wind Tunne! Experiment August 1988 September 1988 | Completed NA
5 | Condensation Tests - Bare surface upward September 1988 December 1988 | Completed NA
& | Condensation Tests - Bare surface downward September 1982 December 1982 | Completed N/A
7 | Cordiensation Tests - Painted surface downward September 1990 December 1990 | TDompleted NA
8 | Condensation Tests - Ligh! noncondensibles September 1991 December 1991 | Completed WA
2 | Condensation Tests - Stagnaton flow conditions September 1092 March 1993 Completed NA
10 | Condansation Tests - Stagnation/Light noncondensibles March 1993 July 1993 Completed NA
11 | Condensation Tests - 2D Condensation January 1994 April 1934 In Progress NA
PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APG00 DESIGN CERTIFICATION e = %
12 | Integral (small scale) Tests - Phase 1 (Feasibility) May 1989 Qctober 1989 Completed NA
13 | integral (small scale) Tests - Phase 2A (Extension Tests) January 1990 June 1990 Complated NA
14 | integral (small scaie) Tests - Phase 2B (Continuation Tests) | June 1992 August 1992 Completed NA
15 | 1/8th Scale Meat Trarsfer Test - Phase 1 (Baseline) February 1992 June 1992 Completed N/A
16 | 1/8th Scale Heat Transter Test - Phase Z (Confirmatory) June 1993 September 1993 | Completed NA
17| Water Distribution System Test - Phase 1 (20#t Diameter) June 1991 August 1991 Completed NA
18 | Water Distribution System Test - Phase 2 (1/8th Sector) September 1991 | February 1992 | Completed NA
19 | Water Distribution System Test - Phase 3 September 1993 September 1993 | Completed NA
20 | Wind Tunnel Test - Phase 1 June 1991 August 1991 Completed NA
21 | Wind Tunnel Test - Phase 2 February 1962 March 1682 Completed NA
22 | Wind Tunnal Test - Phasa 4A June 1993 August 1993 Completed N/A
#2 | Wind Tunnel Test Phase 4B September 1993 September 1993 | Completed N/A
PASSIVE CORE COOLING SYSTEM TESTS IN SUPPORT OF APGO0 DESIGN CERTIFICATION
24 | PRHR Maat Exchanger Test - Phase 1 Novernber 1986 January 1980 Completed NA
28 | PRMR Heat Exchanger Test - Phase 2 July 1980 November 1990 | Completed NA j
28 | Automatic Depressurization System Test - Phase A (sparger) | June 1992 November 1982 | Compileted NIA“ﬁf
27 | Automatic Depressurization Systems Test - Phase B July 1994 October 1994 | Chart 1 Table 4
28 | Core Makeup Tank Test February 1994 September 1994 | Chart 1 leb;?
L_?.Q DNBR Tests June 1993 February 1094 Completed NA j
30 | Low Pressure 1/4 Height Integral Systems Tests July 1994 February 1985 | Chart 1 Tnbbﬁj
i 3 | Full Pressure Fuil Height Integral Systems Tests LFobvunry 1994 November 1994 | Chart 1 Table 'f:
=
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Westinghouse Electric Corporation

Revision 5, March 22, 1994

AP600 DESIGN CERTIFICAT

APS00 TEST PROGRAMS: TABLE 3 - TEST PROGRAM OVERVIEW (PART 3)

Test Specttication

I Hom REVIEW Test Matrix Scaling
i No. TEST DESCRIPTION MEETINGS Report
y pmmmmﬂmmnmormm P
1 Air Flow Path Delta P Test NA NA NA NA
2 Water Filim Formation Test NA NA NA WA
! 3 | Heated Plate Test NA NA NA NA
" 4 | Banch Wind Tunnel Experiment N/A NA NA NA
- 5 Condansation Tests - Bare surface upward Reference 53 N/A NA NA
6 Condensation Tests - Bare surface downward Reterence 6 3 N/A NA NA
7 Condensation Tests - Painted surface WCAP-13307 NA NA WA
downward
8 | Condensaton Tests - Light noncondensibles Reference 8 2 NA NA NA
8 | Condensation Tests - Stagnation flow Reforence 8.2 N/A NA NA
conditions
10 | Condensation Tests - Stagnation/ight Reference 102 N/A NA NA
noncondensibles
11 | Condensation Tests - 2D condensation &9 NA NA NA
PASSIVE CONTAINMENT COOLING SYSTEM TESTS IN SUPPORT OF APS00 DESIGN CERTIFICATION ; ) e
12 | Integral (small scale) Tests - Phase 1 WCAP-12667, NA NA Completad
(Feasibilrty ) Rev 1
13 | Integral (amall scale) Tests - Phase 2A Presentation N/A WCAP-13315 Completad
{Extansion Tests) Mat'l trom
2/17/92 meeting
w/ NRC
14 | Integral (small scale) Tests - Phase 28 Presentation NA WCAP-13315 Completed
(Continuation Tests) Mat'l from
3/17/92 meeting
w/ NRC
15 | 1/8th Scale Heat Tranaler Test - Phase 1 WCAP-13566 WCAP-13246 | WCAP-13267 Complatad
{(Basehne) ;
16 | 1/8th Scale Heat Transfor Tost - Phase 2 3/23-24/93 W Letter ET- WCAP-13246 | WCAP-13257 Completed ;
{Confirmatory) 223-24/94 NRC-93-3845 %
17 | Water Distribution Systam Test - Phase 1 (20h WCAP-13200 N/A WCAP-13200 Completed
Diameter) |
18 | Water Distribution System Test - Phase 2 WCAP-13290 N/A WCAP-13290 Completed T
{1/8th Sector) <‘
19 | Water Distribution System Test - Phase 3 WCAP-13816 NA WCAP-13816 Completed j
20 Wind Tunnel Tast - Phase 1 WCAP- 12294 WCAP-12204 | WCAP-13318 Completed
y
21 | Wind Tunnel Test - Phase 2 WCAP-13323 WCAP-13323 | WCAP-13318 Completed
WCAP-13294 |
-
22 | Wind Tunne! Test - Phase 4A WCAP-13756 494 WCAP-13318 Completed
i
23 | Wind Tunne! Test Phase 48 WCAP-14005 5/94 WCAP-13318 Completed
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Westinghouse Electric Corporation

Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA}
APS00 TEST PROGRAMS: TABLE 3 . TEST PROGRAM OVERVIEW (PART 3)
Hem REVIEW Test Matrix Scaling
PASSIVE SAFETY SYSTEMS TESTS IN SUPPORT OF APG00 DESIGN CERTIRICATION
24 | PRHR Heat Exchanger Test - Phase 1 WCAP-12665 NA
25 | PRHR Heat Exchanger Test - Phase 2 WCAP-12980 NA WCAP-13368 Completed
:
26 | Automatic Depressurization System Test - ¥26-27/93 WCAP-13342 NA WCAP-13342 Completed
Phase A (Sparger) 4
27 | Automatic Depressurization Systems Test - | 526-27/93 Table 4 NA WCAP-13342 5/04 |
Phase B 22594 To be revised 4/94 |
28 | Core Makeup Tank Test 2/25/93 Table & WCAP-{3963 | WCAP-13345, Serles ﬁ
31494 Revision 2 Series
29 | DNBR Tests NA NA WCAP-12488 Compbbdj
30 | Low Pressure 1/4 Height Integral Systems 12992 Table 6 5/94 WCAP-13234 4/94-6/94
Tests $20-21/93 ]
31 | Full Pressure Full Height Integral Systems 121092 Tabie 7 WCAP-13277 | W letter ET-NRC- 12/93 - 504
| Tests 92-3776, WCAP to |
L be lssued 4/94 J
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Westinghouse Electric Corporation

Revision 5, Merch 22, 1994

AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 4 - MATRIX TESTS, AUTOMATIC DEPRESSURIZATION SYSTEM TEST, PHASE B

TEST CATEGORY

TEST NO.

DESCRIPTION

Category 2 Matrix Tosls

110

Saturated Steam from top of supply tank, Stage 1 open, ~2250 to 400 psig, Maximum flow resistance simulated, Obtain single phase T/H cata

120

Salurated Steam from top of supply tank, Stages 1 and 2 gpen, ~800 1 100 psig. Maximum flow resistance simulated, Obtain singls phase T/H data

130

Saturated Steam from top of supply tank, Stages | and 3 open, ~500 o 50 psig, Maximum fiow resistance simulated, Obtain single phase 1/4i date

140

Saturated Steam from top of supply tank, Stages 1. 2 and 2 open, ~500 to 50 peig, Maximum flow resistance simuiated, Obtain single phase T/H date

210

Seturatad Water from bottom of supply tank, Stage 1 open, ~2250 t0 400 psig, Maxithum llow resistance simulated. 12-inch gate valve pestioned to
chtain a range of two-phass TH data.

Saturated Water from bottom of supply tank, Stages ! and 2 open ~1200 1¢ 100 psig, Maximum fiow resistance simuiated. 12-inch gata valve
positioned to obtain a rangs of two-phase T/H data

Saturated Water from bottom of supply tank, Stages 1 and 3 open, ~500 1o 50 psig, Maximum flow resistance simulated, 12-inch gate vaive positionad
to obiain & range of two-phase T/H data.

Saturated Water from bottom of supply tank, Stages 1, 2 and 3 open, ~500 1o 50 psig, Maximum How resistance simulated  12-inch gaie vaive
positioned to obtain a range of two-phass T/H data.

Saturated Water from bottom of supply tank, Stage 2 open (inadverient opsning at full powar), ~2235 psig, Maximum low resistance simulated  12.
inch gate vaive positiched to chiain a range of two-phase T/H data,

o

Saturated water from bottorn of supply tank, Stagas !, 2 and 3 apen, ~500 to 50 psig, Quench tank water irdially at 212°F, Minimum flow resistance
simulated. Maximum flow/minimum Guality for max loads on sparger and quench tank.

320

Saturatad water from bottom of gupply tank, Stages 1. 2 and 3 opan, ~500 to 50 psig, Quench tank water a! ambient, Minimum flow resistance
simulated. Maximum flow/minimum guality for max loads on sparger and guench tank.

a3e

Saturated water from bottom of supply tank, Stages tand 2 open, ~1200 to 100 psig, Quanch tank waler initially at 212°F, Minlimum How resistance
simulated. Maximum fow/minimum quality for max loads on sparger and quench tank.

Saturated water from bottom of supply tank, Stags 2 open, ~2235 psig, Quench tank watar initially at 212°F. Minimum flow resistance simulated
Maximum How/minimum quality for max loads on sparger and quench tank.

TABLE 5 - MATRIX TESTS, CORE MAKEUP TANK TEST







Westinghouse Electric Corporation
Revision 5, March 22, 1804

AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 6 - MATRIX TESTS, LOW PRESSURE 1/4 HEIGHT INTEGRAL SYSTEMS TEST (OSU)

'#TEST CATEGORY TEST NAME DESCRIPTION

Cold Pre-Operationat Tosis oo Cors makeup tank gravity drain
coz Accumulator tank drain e
coa In-containment refusling water storage lank drain
Cod Chemical and Velume Contro! System pump How vs, pressure
cos Normai residual heat | systern pumg flow vs. pressure
cos Steam generator feed flow versus pressure
co? ADS 1-3 Line Flow Test
ces ADS 4 Lins Flow Test
coo ANS Injection Flow Test

Hot Pre-Oporationst Tests H501 Reactor Coolant Forced Circuiation Loop Flow Teat
HSo2 Reactor Coolant Natural Circulation Loop Flow Tast _
HS03 Reactor Powar Calorimetric
HS04 Ambiant Heat Loss Detarmination
HSeS PRHR Loss Determination
HS06 Steam Generator Pedormance Test
HSO7 Reactor Coolant System Heatup/Cooidown Test

Category * Matrix Tests SBY 2-inch cold ieg break, bottor of pipe, loop A with continuation into long-term cooling mode
SsSB4 2-inch cold lag break, bottom of pipe, locp A
s810 Double-anded guiliotine break of cold lag balance line, vertical loop, loop A with continuation into long term cooling
8812 Double-endad guillotine break of direct vessal injaction line
5813 2-inch break of direct vessal injection lina
SB'6 MMMdWMMMMMMvmoMWM.mA,mmuaﬁonhw

long term cooling
Category 2 Matrix Tests 8ot Large CLB, Higher Decay Heat during long term coofing j
TR b = _ T RS e et h e v Mt -, L P L, ey
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Waestinghouse Electric Corporation

Revision 5, March 22, 1904
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AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

TABLE 7 - MATRIX TESTS, FULL PRESSURE FULL HEIGHT INTEGRAL SYSTEMS TEST (SPES-2)

TEST CATEGORY TEST NUMBER DESCRIPTION

Cold Shakedown Tests c-01 Single phase fiow through the pressurizer surge line, 4 fiow rates
C02AB Single phase flow through the pressurizer to core makaup lank halance lines, 4 flow rates per balance line
C-08A 8 Singie phase flow through the cold leg to core makeup tank balance lines. 4 fiow rates per balance ine
C-02AR Core maksup tank dreindown using coid leg to core makeup tenk balance line
C-05A.8 Core makeup tank gravity draindown using pressurizer 10 core makeup tank balancs iine
C-06AB Safsty Injection Accumulator blowdown
C-07AB incontainmaent refusling water storage tank gravity draindown, three water levels
c-08 Chemical and Volume Cantrol System, Normal Residual Heat Removal System and Stastup Feedwater Sysiem pump flow mte verification
c-09 Operation of primary system with 2 reactor coolant pumps running
C-1048 Operation of primary system with 1 reactor coolant pump running
C-11 Facifty volume measurament

Hot shaksdown tasts H-01 Faciiity heated and haat at five constant temperatires
H-02 Starting from nominal conditions, power will be shut off and steam generators isclated
H-0a Facllity operated at norma! full pressurs, temperalurs and power
H-04 Faclfity transitisned from full power operating conditions 1o hot shutdown/aatural circulation mode of operation

it H-05 Core makeup tank draindown using pressurizer 10 core makeup tank balance line

H-08 Low pressure, safety system actuation vsing the automatic depressurization system with care makeup tank draindown and accumulator delivery
H-07 Full power, full pressure, safety system actuation initiated by the opening of the first stage of the automalic depressurization system

Category 1 Matrix Tesis

w

2-inch cold ieg break with non-salety systems off

1-inch coid leg breek with non-safety systems off

2-inch cold leg break with non-safety systems on

2-inch direct vessel injection line break with non-safety systems off

N — -
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Westinghouse Electric Corporation

Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA
: rmummmmvwwmtmmmvumm
DESCRIPTION |

0.1 Response to November 14, 1991 Request for Information Regarding APS00 Test Program
0.2 Response to January 15, 1992 Request for Information Regarding the AP600 Passive Containment Cocling System Tusts
03 Responses to "AP800 Design Issues to be Resolved by High-Pressure, Full-Heght integral Testing”
04 Presentation Material from February 25, 1992 Westinghouse NRC Meeting on AP600 Testing
05 Response to November 14, 1991 Request for Additional Information Regarding APS00 Test Program
0.6 Presantation Matenal from March 3, 1992 ACRS Meeting on AP800 Tasting
07 Presentation Material from June 1, 1992, AP800 Meeting on integral Systems Testing
08 Presentation Material from June 23, 1992 AP600 ACRS Testing Presantation “
09 NRC Request tor Additional information Regarding the AP600 Testing Program
0.10 APE00 Testing to Support Design Certification
0.11 APS00 Testing Schedule ‘
012 Prasantation Material from December 14, 1992 Westinghouse NRC Meeting on AP&00 Testing
0.13 Waestinghouse Response to NRC Request for Additional information on the AP800 Testing Program dated July 21, 1992 “
0.14 Updtated Testing Schadules for the APS00 Testing Program
0.15 Wastinghouse Response to NRC Request for Additional Information on the APS00 Testirygg Program dated September 1, 1992 |
0.16 Test Scheduie for AP600 Autornatic Depressurization System Test - Phase B
017 Prasentation Matenal from the March 8-10, 1993 Meating on the AP&00 Testing Program |
018 Material in Support of March 23-24, 1993 Wastinghouse/NRC Meeting on Containment Tests for APS00 (Test Spec additions, Test Matrix,
018 Draft APS00 TestWitness Matrix
0.20 Fresantation Materia! from the March 23-24, 1998 Meeting on the APS00 Containmaent Test Program

;..0 21 Unpdated Tasting Schedules for the APG00 Testing Prograrm,
022 Background Matenais In Preparation for the July 22-23 Mesting of ACRS Subcammittee on T/H Phenomena
0.23 Prasantaton Materiais from the June 18, 1983 Meeting on the APS00 Tasting Program
0.24 APSDO Dasign and Design Certification Test Program Quarview, Ravision 2
025 General Outhne for Quick Look Data Reports on APS00 Tests |
0.26 AP&00 Desgn and Design Certfication Test Program Overview, Revision 3 |
oez7 Outline tor APB00 Code Valdution Process Steps Incorporating NRC Request for Single Blind Test Predictions
028 Presentahon Matenals from the December 10, 1993 Mesating on APB00 Test Pragram lssues
D29 AP800 Design Cedification Test Program Overview, Revision 4
1. Air Flow Delta P Test

14 WCAP-13328, Tests of Air Flow for Cooling the AP800 Reactor Containment. Rev 0°
12 WCAP-12329, "Tusts of Air Flow tor Ceoling the AP800 Reactor Comtainment, Rev. 0”

! 3 WCAP-13330, "Natural Convection Cooling of AP800 Containment, Ray, 0"
14 WCAP-13331, "Natura! Convection Cooling of AP800 Contamment, Rev o
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o Westinghouse Electric Corporation |
Revision 5, March 22, 1994 AP600 DESIGN CERTIFICATI
TABLE 8 - TEST PROGRAM REFERENCES (SUMMARY OF WESTINGHOUSE AP600 TEST PROGRAM RELATED MATERIALS TRANSMITTED TO
DESCRIPTION
2 Water Film Formation Test |
.-2'1 WCAP 13330, "Natural Convection Cooling of APE00 Containment, Rev 0*
22 WCAP-13331, “Natural Convection Cooling of AP800 Contanment, Rev. 0"
23 WCAP-13884, "Water Film Formation on AP800 Reactor Containment Surface”, Revision 0
24 WCAF-13885, "Water Fitm Formation on AP600 Reactor Containment Surface”, Revision ¢
3. Hested Plate Test
3.1 WCAP- 12665, "Test of Heat Transter and Water Film Evaporation on a Heated Plate Simulating Cooling of the AP800 Reactor Containment”
32 WCAP-12665, “Tasts of Heat Transter and Water Film Evaporation on a Heated Plate Simulating Cooling of the AP800 Reactor Containment,
33 WCAP-13341, "Tests of Heat Transter and Water Film Evaporation on a Heated Plate Simulating Cooling of the AP600 Reactor Containment,
34 WCAP- 13330, "Natural Convection Cooling of AP600 Containment, Rev. 0"
as WCAP-13331, "Natura! Convection Cooling of APS00 Containment, Rev. 0"
36 WCAF- 13246, "Wastinghouse-GOTHIC: A Computar Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Aux
a7 WCAP-13412, "Westinghouse-GOTHIC A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A
4. Bench Wind Tunne! Experiment 4
41 WCAP- 13330, "Natural Convaction Cooling of AP800 Containment, Rev. 0
42 WCAP-13331, "Natural Convecton Cooling of AP800 Containment, Rev. 0"

5. Condensation Tests - Bare Surtace Upward

s WCAP-13246, "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A
52 WCAP-13412, "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Aux
53 References for Basic Research Tests on Condensation Performed in Support of the APS00 Design

54

J.J. Barry, "Eftects of Interfacial Structure on Film Condensation,” PhD Thesis (1987)

6. Condensation Tests - Bare Surface Downward

6.1 WCAP-13248, “Westinghousze-GOTHIC: A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A
€2 WCAP-13412, "Westinghouse GOTHIC: A Compttter Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A
63 Refarences for Basic Research Tosts on Condensation Performed in Support of the APS00 Design

7. Condensation Tests - Painted Surface Downward

WCAP-13307, "Condensation In the Presence Of A Noncondensable Gas - Experimental Investigation”

8. Condensation Tests - Light Noncondensibles

"
72 WCAP-13308, "Condensation In the Presence Of A Norncondensable Gas - Expenmental investigation” 4-4‘
13 WCAP-13412, “Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Mydraulic Transierts for Nuclear Plant Containments & Aux
T4 WCAP 13246, "Westinghouse-GOTHIC: A Computer Cade For Analyses of Therral Hydraulic Transients for Nuclear Plant Containments & Aux

[ T

5 _8«'__ Reterances for Basic Research Tests on Condensation Perdormed in Support of the APSC0 Design
8.2 A P. Perstemer, "Condensation in the Prasence of Noncondensible Gas' Effect of Helium Concentration,” 1993, University of Wisconsin Thesis
83 I K. Huhtimemi. "Condensation in the Presence of Noncondensible Gas. The Effect of Surface Orientation ” Prelim Thesis (1990)
84 i K. Huhtimemni, "Condensation n the Presence of Noncondensible Gas: The Effect of Surface Orietation " Prelim Thesis (1990)

R Jent e ¢
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Berviaton & Musdh 55; 1654 AP600 DESIGN CERTIFICATI{
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9. Condensation Tests - Stagnation Fiow Conditions

91 Refarences for Basic Research Tests on Condensation Perormed in Support of the APE00 Design
92 A P Pemstainer "Condensation in the Presence of Noncondensible Gas: Effect of Helium Concentration,* 1993, University of Wisconsin Thesis
10. Condensation Tests - Stagnation/Light Noncondensibles i

10.1 " Reterences for Basic Research Tests on Condensation Performed in Support of the APS00 Design |

102 H A P Pemsteinar, "Condensation in the Presence of Noncondensible Gas: EHect of Helium Concentration,” 1993, University of Wisconsin Thnh_
1. Condensation Tests - 20 Condensation : S
111 H Raterences for Basic Research Tests on Condensation Parformed in Suppon of the AP600 Design

12. ntegral (small scale) Tests - Phase 1 (Feasibility)
121 WCAP- 12667, "Test of Heat Transter and Water Film Evaporation From a Simulated Containment To Demonstrate the AP800 Passive Cont.

122 WCAP-13330, "Natural Convection Cooling of APS00 Containment. Rev, 0

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

}-

124 WCAP- 13340, "Tests of Heat Transfer and Water Film Evaporation from a Simulated Containment to Demonstrate the AP800 Passive Contai

125 WCAF-12667, "Tests of Heat Transfer and Water Film Evaporation from a Simulated Containment to Demonstrate the APB00 Passive

128 WCAP- 13412, "Wastinghouss-GOTHIC . A Compitter Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Al

127 WCAP 13245 "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Mydraulic Transients for Nuclear Plant Containments &
12 ltegral (smell scale) Tests - Phase 2A (Extension Tests)

131 WCAP 13316, “Intagral Containment Cooling Test Extension - Test Specification, Rev. 0*

132 WCAP-13315 "integral Containment Cooling Test Extension - Test Specffication, Rev. 0"

133 WCAP-13412 "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Al

134 WCAP-13248 "Westinghouse-GOTHIC. A Computer Code For Analyses ol Thermai Mydraulic Transients for Nuclear Plant Containments & Aux
14. Integral (small scale) Tests - Phase 2 (Continuation Tests} '

14.1 WCAP 13315, “integral Containment Cooling Test Extension - Test Specffication, Rev 0"

142 WCAP-13318 "Integral Containment Cooling Test Extension - Test Specification, Rey 0~

143 WCAPA3248 "Wastinghouse-GOTHIC: A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containmants & Al

144 WCAP-13412, "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermai Hydraulic Transients for Nuclear Plant Containments & A
15. 1/8th Scale Heat Transfer Tests - Phase 1 (Baseline)

151 WCAP-132687 "Test Specification: Large Scale Passive Containment Cooling Test, Rev. 1*

15.2 WCAP-13268, "Test Spacthication” Large Scale Passive Containment Cooling Test, Rev. 17

153 WOAP 13248 "Westinghouse-GOTHIC: A Computer Code For Analysas of Thermal Hydraulic Transients for Nuclear Plant Containments & A

154 WCAP- 13412 "Westinghouse-GOTHIC: A Computer Code For Analyses of Thermal Hydraulie Transients for Nuclear Plant Containments & Aux

155 WCAP 13566, "APB00 1/8th Large Scale Passive Containment Cooling System Heat Transter Test Baseling Data Report ™ Rev, 0,

156 WCAP-13567. "APE00 1/8th Large Scale Passive Containment Cooling System Heat Transter Test Baseline Data Report,“ Rev. 0
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16.1 WCAF- 13267, "Tast Specihication: Large Scale Passive Cortainment Cooling Test. Rev. 1°

162 WCAP-13268, "Test Specification” Large Scale Passive Containment Cooling Test, Rev 1*

163 Phase 2 Large Scale Test Matrix Ratonale; Information in Support of Raquest tor Additional Information on the AP600 Design (RAI 480 12)

1654 Quick Look Data Report for APS00 PCCS Large Scale Phase 2 Tests: Constant Pressure Tests (Tests 202.3 and 203.3)

185 Facility "as-bullt” Drawings tor APS0C PCCS Large Scale Test Facility

166 Quick Look Data Report for AP600 PCCS Large Scale Phase 2 Tests. Tests 212.1 and 213.1

16.7 Heat Sink Data for APS00 PCCS Large Scale Phase 2 Test Facility

16.8 Proposed Intial Conditions Data and Foreing Functions for Large Scale Phase 2 Test 220 1

16.9 Quick Look Data Raport for AP600 PCCS Large Scale Phase 2 Tests: Tests 214 1 and 2151
.__16"0 Quick Look Data Reaport for APE00 PCCS Large Scale Phase 2 Tests: Tests 217.1 and 2181

16 11 Test Description Package for AP600 PCCS Large Scale Phase 2 Test Test 220 .1

1612 || Quick Look Data Repont for AP600 PCCS Large Scale Phase 2 Tests: Test 216.1

1613 || Quick Look Data Report for APS00 PCCE Large Scale Phase 2 Tests: Test 2191

16.14 Quick Look Data Report for AP60C PCCS Large Scale Phase 2 Tests Test 221.1

1615 § Presentation Materials from the February 23-24, 1994 Meeting on AP800 PCCS Tests and Analysis

17. Water Distribution System Test - Phese 1 (20ft Diameter)

171 WCAP- 13352, "Passive Containment Cooling System Water Distribution Phase 1 Test Data Report, Rev. 0"
172 WCAP 13354, "Passiva Containment Cooling System Water Distribution Phase 1 Test Data Report, Rev. 0"
17. WCAF-13261, "Passive Containment Cooling System Water Distribution Test, Rev. 0"
-! 174 WCAP-13200, “Passive Containment Cooling System Watar Distribution Test, Rey. 0°
‘ ....’_ 75 WCAP-13293, "Construction/Test Plan For the Passive Containment Cooling System Tast Articles, Rev. 0"
j | 176 WCAP. 13292, “Construction Test Plan For the Passive Containment Cooling System Test Articles, Rev. 0
) 17.7 WCAP-13412, "Westinghouse-GOTHIC: A Compiter Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A
178 WCAP-13246,

"Westinghouse-GOTHIC. A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments &

18. Water Distribution System Test - Phase 2 (1/8th Sector)

18.1 WCAP-12291 . "Passive Containment Cooling System Water Distribution Test, Rev. 0
| 182 WCAP-13297, "PCS Water Distribution Test Phase Il Test Data Report”
183 WCAP-13296, "PCE Water Distribution Test Phase Il Test Data Report”
l 184 WCAP 13290, "Passive Containment Cooling System Water Distribution Test, Rey. 0"
L..E. & WCAP-13293. "ConstructionTest Plan For the Passive Containment Cooling System Test Adicles, Rev, 0"
{ 1886 WCAF-13282 "Construction/Test Plan For the Passive Containment Cooling System Test Aricles, Rev. 0
187 WCAP- 15246, "Westinghouse-GOTHIC ' A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Aux|
WCAP-13412, "Wastinghouse-GOTHIC. A Computer Code For Analyses of Thermal Mydraulic Transiants tor Nuclear Plant Containments & Auxi

e —
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19.1 WCAP-12292, “Construction/Test Plan For the Passive Containment Cooling Systern Test Articles, Rev. 0°

192 WCAP-13293, “Construction/Test Plan For the Passive Containment Cooling Svstem Test Articles, Rev 0°

19.2 WCAP-13816, "Phase 3 Passive Comtainment Cooling Systam Water Distribution Test”
A}

194 WCAP-13817, "Phase 3 Passive Containment Cocling System Water Distribution Test”

198 WCAP-13960, "PCS Water Distribution Phase 3 Test Data Repont,” Revision 0

196 WCAP-13961, "PCS Water Distribution Phase 3 Test Data Report.” Revision 0
20. Wind Tunnel Test - Phase {
201 WCAP 13294, "Phase | Wind Tunnel Tasting For the Wastinghouse AP600 Reactor”

2 WCAP- 13295, "Phase | Wind Tunnel Tasting For the Westinghouse AP600 Reactor”

203 WCAP-12318, "Passive Containment Cooling Systern Wind Tunnel Test Specfication, Rev. 0”

204 WCAP- 13412, "Westinghouse-GOTHIC: A Computer Code For Analyses of Tharmal Hydraulic Transients for Nuclear Plant Containments & A

20.5 WCAP 13246, "Wastinghouse-GOTHIC. A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & A

21, Wing Tunme! Test « Phase 2

211 WCAP- 13318, "Passive Comtainment Cooling System Wind Tunnel Test Specification, Rav. 0"

212 WCAP 13412, "Westinghouse-GOTHIC: A Computer Code For Analyses of Tharmal Hydraulic Transients for Nuclear Plant Containments & A

213 WCAP-13248 "Westinghoure GOTHIC . A Computer Code For Analyses of Thermal Hydraulic Transients for Nuclear Plant Containments & Al

214 WCAP-13323, Rev. 0, "Phase || Wind Tunnel Tasting for the Westinghouse APS00 Reactor” '

218 WCAP-13324, Rev, 0, "Phase || Wind Tunnel Testing tor the Westinghouse APS00 Reactor”
22 Wind Tunnel Test < Phase 4A
221 WCAP-13318, "Passive Containment Cooling System Wind Tunnel Test Specffication, Rey. 0°

22 WOAP 13757, "Wind Tunnel Fhase 4A Test Plan, Investigation of the High Reynokis Number Behavior of the Westinghouse AP600 Systemn,”

-

223 WCAP-13756, “Wind Tunnel Phase 4A Test Plan. Investigation of the High Reynoks Number Behavior of the Westinghouse AP600 System”
23. Wind Tunnel Test - Phase 48 ”

231 WCAP-13218, "Passive Containment Cooling System Wind Tunnel Test Specification, Rev. 0°

232 WCAP-14005 “Wind Tunnel Phase 4B Test Plan, Investigation of the Effacts of Siting on the Wind Behavior of the Westinghouse AP600

n3 WCAP-14006. "Wind Tunnel Phase 4B Tast Plan Investigation of the Effects of Sting on the Wind Behavior of the Westinghouse AP800 System
'y 24. PRHR Heat Exchanger Test - Phase 1
241 WCAP-12666, "APS00 Passive Resxual Heat Removal Heat Exchanger Test. Test Report® !

26. PRHR Heat Exchanger Test - Phase 2

WCAP- 13388, "Passive RMHR Heaat Exchanger Test Extension, Rev 0"

WCAP-13366, "Passive RHR Heat Exchanger Test Extension, Rev. 0

WCAP-13573, "AP800 Passive Resdual Heai Exchanger Test Final Report”

WCAP-12980, Rev. 1, “APB00C Passive Resdual Heat Exchanger Test Final Report”

A e T



PROPRIETARY | TRANSMITTAL LETTER DATE ADDRESSEE
".}i-; by 7
ANSTEC Yos ET-NRC-92-3688, NSRA-APSL-92-0004 430 92 Murloy
AR ERTI ;g;vu; . No ET-NRC-92-3688, NSRA-APSL-92-0094 430 92 Murtey
CARD Yos ET-NRC-93-3952, NSRA-APSL-93-0318 81999 Borchardt
No ET-NRC-90-3952, NSRA-APSL-93-0818 81993 Borchardt
NS Z'i lable on Yos NTD-NRC-94-4056, DCP/NRC0002 2294 Borchardt
A Mo NTD-NFC-94-4056, DOP/NRCO002 2294 Borchardt 1
Yes ET-NRC-62 3688, NSRA-APSL.92-0094 430 92 Murley
No ET-NRC-92-3686, NSRA-APSL-92-0094 4 30 92 Muriey ﬂ
No ET-NRC-82-3688, NSRA-APEL-92-0094 43092 Murley I
ry Buildings” No ET-NRC-92 3726 78192 Murley I
ry Buildings” Yos ET-NRC-82-3728 73182 Murley
No ET-NRC-92-3688, NSRA-APSL-92-0094 430 92 Murloy
y Buidngs® No ET-NRC-92-3726 731 92 Murley ]
ry Buildings” Yas ET-NRC-92.3726 731982 Murley ﬂ
Yos ET-NRC 92.3753, NSRA-APSL-92.0196 102 92 Muriey
No ET-NRC-92 3763, NSRA-APSL-92-0198 10292 Murley
- No ET-NRC-92-3683, NSRA-APSL-92-0094 440 92 Murley
No ET-NRC-99 3926, NSRA-APSL-93-0250 71593 Borchardt
Yes ET-NRC-83-3926, NSRA-APSL-93-0260 71593 Borchardt
No ET-NRC-92-3688, NSRA-APSL-02-0094 430 92 Murlay
Yos NTD-NRC-94 4082 32164 Borchardt
No NTD-NRC-94 4082 321 94 Borcharet
Yes NS -NRC-90-3525 NPAP-APSL-90-0048 716 90 Donatel B
Yes ET-NRC-92-3730, NSRA-APSL-92-0161 8792 Muriey
No ET-NRC-92-3730, NSRA-APSL-82-0161 B7 92 Murlay
i No ET-NRC-42-3779, NSRA-APSL-92-0269 1215 @2 Muriey
Yos ET-NRC-92-3779, NSRA-APSL-92-0259 12 156 92 Muriey

At o b e A
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Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA
| DESCRIPTION
| i 26. Automutic Depressiriantion System Teet - Phase A (Sparger) .
' 261 || WCAP-13343, "AP600 Automatic Depresurization System Test, Rev. 0*
! 262 || WCAP-13342 “APS00 Automatic Depressurization System Test, Rev 0° j
d 263 || Prosentation Material from the Agril 20, 1993 Meating on the AP600 ADS Tests at the VAPORE Facility
| 264 Presantation Matenal from the May 4, 1993 Meating to discuss tha APS00 ADS Phase A Test Results ﬁi\

285 Prasentation Matenals from the May 26-27, 1993 Meating on the AP600 ADS Tests

7. Automatic Depeossurtzation System Test - Phass B T j

-
27 WOAP-13343, "APS00 Automate Depresurnization System Test, Rev 0" '

:
\
4
:
\

72 WCAP- 13342, "APGOC Automatic Depressunzation System Tast, Rev 0

273 Fresantation Material from the April 20, 1993 Meeting on the APG00 ADS Tests at the VAPORE Facilty

274 APE00 Automatic Depressurization System Phase B Tast Matrix, Revision 1

218 Praliminary Facilty Cesign Drawings for the AP800 ADS Phase B Tasts

=

276 Prasantation Materials from the May 26-27, 1993 Meeting on the APS00 ADS Tests

! 277 APB00 Automatic Depressurization System Phase B Test Matrix. Revision 1A

278 Prosantation Matenals from the January 25, 1994 Meeting on AP800 ADS Design Cetification: Test Plans
26, Core Makeup Tank Test

281 WCAP-13345 "APG00 Core Make Up Tank Test Specification, Rev, 0"

282 Matenial in Support of February 25, 1993 Westinghouse/NRC Meeting on CMT Tests for APS00 (Test Matrix, Instrument List, Drawings)

283 Presentation Matenal trom the February 25, 1993 Wastinghouse/NRC meeting on the APS00 CMT Tests

284 Tranamttal of Drawing of Steam Distributer for AP600 Core Makeup Tank Test

285 WCAP-13345, "AP800 Core Makeup Tank Test Specification”. Revision 2

286 WOAP 13963, “Scaling Logic for the Core Makeup Tank Test" Revision 0

287 WCAP 13975, "Scaling Logic for the Core Makeup Tank Test” Revision 0

288 Response to Requests for Additional Information on the AP600 Core Makeup Tank Tests

~—

! 289 Presentation Matenals from the March 14, 1964 Meeting on APB00 Core Makeup Tank Tests and Analysis ‘
29. DNBR Tasts

281 WOCAP- 12488 "Wastinghouse Fuel Citeria Evaluation Process” %

22 Test Matnx for APBO0O Departure trom Nucleate Boiling Tests |
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| TABLE 8 - TEST PROGRAM REFERENCES (SUMMARY OF WESTINGHOUSE APS00 TEST PROGRAM RELATED MATERIALS TRANSMITTED TO

DESCRIPTION

30. Low Prassixe 1/4 Helght Integral Systems Tests

30 1 Scaling Raport on Glass Model of the AP600

302 WCAP-13234. "APE00 Long Tarm Cooling Test Specification, Rev. 0

303 WCAP-13283 "AP600 Long Term Cooling Tast Specification, Rev, 0"

304 Draft Scaling Analysis for the OSU AP6CD Integral Systems Test

305 Material in Support of Wastinghouse/NRC Meeting on OSLI Test Program for APB0O (Test Schedule, Draft Scaling Report. Test Specification
Matrix and Facility Design Drawings)

30.6 Prasentation Matarial from Dacembar 810, 1992 Wastinghouse/NRC Meetings on APS00 Test Program

307 Component and Piping Drawing for the AP600 Long Term Cooling Tests

308 WCAP-13283 Revision 1, "Long Tarm Cooling Test.”

309 WCAP-13234 Ravision 1, "Long Term Cooling Test "

30.10 || Hesponse to INEL Requests for Information regarding OSU Long Term Cooling Test Facility (Requests dated April 14, 1993 and May 12, 1993)

3011 | RELAPS/MODS Input File Notebook for OSU/APE00 Components

3012 §i Draft Scaling Analysis for the OSU AP800 Integral System and Long Term Cooling Test Facility

3013 || Faclity Drawings and Piping and instrumentation Diagrams for the AP600 Long Term Cooling Test Facility at Oregon State University

3014 || Presentation Matenals from the September 20, 1983 Meeting on AP600 Low Prassure Integral Systems Tests at Oregon State Universtty

3015 || Draft Scaling Analysis for the AP600 Core Makeup Tank Separate Effects Tests

31. Full Pressure Full Height integral Systems Tosts T

311 WCAP- 13277, "Scaling Design and Verification of SPES-2, the ttallan Experimental Faciiity Simulator of the AP600 Plant”

312 || WCAP-13278. "Scaling Design and Verification of SPES-2, the Italian Experimental Facility Simulator of the AP&00 Plant*

a3 NRC Request for Additional Information Related to SFES-2 Test Facilty

314 Material in Support of Westinghouse/NRC Meeting an SPES Test Program for AP600 (Test Schedula, Dralt Scaling Report, Draft Test
s Presentation Matenal from December 910, 1992 Westinghouse/NRC Meatings on APG00 Tast Program

316 Component and Piping Drawings for the SPES-2 Facility

317 Prasantation Material from the April 22, 1993 Maeting on the APS00 Irtegral Systams Tests at SPES-2 Faeility

318 WCAP-12278 Revision 1, "Scaling, Design, and Verffication of SPES-2, The Rahan Expenmental of the APS00; Scaling Update”
319 WCAP-13277 Revision 1, "Scaling, Design, and Verffication of SPES-2, The Ralian Experimental of the AP600, Scaling Update”
3110 SPES 1 Pump Characterization, SIET NT/54

an Responsa to INEL Request for SPES-2 Information/Clarfication MGO-29-93

31.12 SPES-1 System Descaption, SIET NT/A82

3113 infarmation on Test Condtions for APS0O0 Testing Perormed at the SPES-2 Test Facility
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CARD No NPAP-APSL-91-0098 3591 Sheron !
A Yeosu ET-NRC-92-3688 NSRA-APSL.-92-0094 43092 H
AL 0 Available on Mo ET-NRC-92-3688. NSRA-APS' 42-0094 4 30 92 Murley ﬂ
Apaiure Lard Yos ET-NRC-92-3715, NSRA-APSL-92-0132 7792 Murley
, Updated inatrumontation List, Test Yeos ET-NRC-92-3775, NSRA-APSL-92.02580 1124 92
Yos ET-NRC-92-3785, NSRA-APSL-92-0268 1217 92 Muriey
Yes ET-NRC-93-3330, NSRA-APSL-93-0062 3398 Borchardt
No ET-NRC-93-3883, NSRA-APSL-93.0169 51193 Borchardt
Yos ET-NRC-93-3883, NSRA-APSL-93-0169 51193 Borchardt
Yes ET-NRC-93-3901, NSBA-APSL-93-206 61093 Borehardt
Yos ET-NRC-93-3932. NSRA-APSL-93-0273 72793 Wilson
- Yes ET-NRC-93-3933, NSRA-APSL-93-0274 72893 Wilson |
s Yes ET-NRC-93-3969, NSRA-APSL.-93-0850 91793 Borchardt “
o Yos ET-NRC-93.3993, NSRA-APSL.-93-0401 10 15 93 Borchardt J
i Yes ET-NRC-93-4031, NSRA-APSL-93-0497 12 20 98 Borchardt ]’
Yeos ET-NRC-92-3685, NSRA-APSL-92.0082 4392 Mu. ay
N o No ET-NRC-92-3685 NSRA-APSL-92.0082 4392 Muriey
Yos ET-NRC-92-3749, NSRA-APSL-92-0188 914 92 Murley
) Yes ET-NRC-92-3776, NSRA-APSL-92-0251 1124 92 Murley
- Yes ET-NRC-92-3785 NSRA-APSL-92-0268 1217 92 Murley ]]
[ Yes ET-NRC-3-3825 NSRA-APSL-93-0046 22393 Borchardt ]i
Yes ET-NRC-93-3877. NSRA-APSL-93-0159 5393 Borchardt ]I
No ET NRC-93-3883, NSRA-APSL-93-0169 51193 Borchardt “
o Yes ET-NRC 033883, NSRA-APSL-93-0169 51193 Borcharat ﬂ
I B
No ET-NRC-93-3943 NSRA-APSL-93-0300 81293 Borcharat
No ET-NRC-93-3943, NSRA-APSL-93-0300 81293 Borchardt ﬂ
No ET-NRC-93-3943, NSRA-APSL-93-0300 81293 Borchardt "
. Yes NTD-NRC 4-4070, DCP/NRC0012 9% Barchardt _“
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Revision 5, March 22, 1994 AP600 DESIGN CERTIFICA
DESCRIPTION
O
321 WCAP-12668, "AP600 High Inertia Rotor Testing - Phase |, Test Report”
{ 322 WCAP-13299, "RCP Alr Model Test Report, Rev. 0°
323 WCAP-12648, "AP600 Incore Instrumentation System Electromagnetic Interference Taest Report, Rev. 1*

¥ 324 WCAP-13352, "Studies of Hydraulic Phenomena in the Reactor Vessel Lower Plenum Region - Test Repont, Rev. 0"

325 WCAP-13305, Studies of Hydraulic Phenomena In Fleactor Lower Plenum Reglon - Test Plan”

| 326 WCAP-13208, "RCP Air Model Test Report, Rev. 0*

: a7 WCAP-13322, "APE00 Incore Instrumentation Systern Electromagnetic Intertarence Test Report, Rev, 0"

aze WCAP-13312. "Jowrnal Bearing Test - Task 2 Test Specification”

329 WCAP-13313, "Journal Bearing Test - Task Plan For the DOE Phase |l High ineria Fotor Test Program”

3210 || WCAP-13320, "AP600 High inertia Rotor Testing Phase 2 Report, Rev. 0"

3211 || WCAP-12668 "AP600 High Inertia Rotor Testing Phase 1 Test Report, Rev. 1"

3212 || WCAP-13319, "APB0O High Inertia Rotor Testing Phase 2 Report, Rev. 0°

3213 || WCAP- 13288, "Passive Core Cooling System Check Valve Test Specification, Rev. 0"

3214 || WCAP-13284, “Test Plan For the Passive Core Cooling System Check Valve Test, Rev. 0”

3215 || WCAP-13314, "Journal Bearing Test - Task Plan For the DOE Phase |l High Inertia Rotor Test Program”

3218 || WCAP.13287 "AP&00 Passive Core Cooling System Check Vaive Test Final Report, Rev, 0”

3217 || WCAP-13285, "Tast Plan For the Passive Core Cooling System Check Valve Test, Rev. 0”

3218 || WCAP-13321, "AP600 High Inertia Rotor Tasting Phase 1| Report, Rev. 0"

3219 || WCAP-13286 "APB00 Passive Core Cooling System Check Vaive Test Final Report, Rav. 0°

3220 || WCAP-13289, "Passive Core Cooling System Check Valve Test Specification, Rev. 0" .

3221 || WCAP-13310, "Journal Bearing Test - Task 1 Test Specification”

3222 || WCAP-12351, "Studies of Hydraulic Phenomena in the Reactor Vessel Lower Plenum Region - Test Report, Rev. 0"

3223 || WCAP-13306, "Studies of Hydraulic Phenomena In Reactor Vessal Lower Plenum Region - Test Plan”

( 3224 || WCAP-13309, "Journal Bearing Test - Task 1 Test Specification”
-
3225 || WCAP-13487, Rev. 0, "High Inertia Rotor Phase 3, Task 1 Test Report” 4‘1
3226 || WCAP-13488, "High Inertia Rotor Phase 3 Task 1 Tast Report” 4
l 42.27 || WCAP-13560, "Advanced Plant Check Valve Study”, Rev. 0 .
3228 || WCAP-13743, "Meuvy Water Reactor Facility Project Phase 1 AP800 Small Scale Passve Containment Cooling System Test 'Dry’ Test Results
l 91-0021*
3229 || WCAP-13742, "Heavy Water Reactor Faciity Project Phase 1 AP800 Small Scale Passive Containment Cooling System Test ‘Dry’ Test RMi
91.002%"
y — s
l 3230 || WCOAP-13726 “Heavy Water Reactor Facilty (HWRF) Large Scale Passive Containment Cooling System Basaeline Test Data Repont HWRF
a2z WCAP-13728. "Heavy Water Reactor Facilty (HWRF) Small Scale Containment Cooling Systermn Test Final Report HWRF-RPT-92-008,

' 'l 4232 || WCAP-13733 "Heavy Water Reactor Facility (HWRF) Small Scale Containment Cooling Test Preliminary Series 2 Test Results HWRF-RPT-&%
3233 || WCAP-13725, "Heavy Water Reactor Facilty (HWRF) Large Scale Passive Containmant Cooling System Basaline Test Data Report HWRF-RE

3234 || WOAP13727. "Heavy Water Reactor Facility (HWRF! Small Scale Containment Cooling System Test Final Repont HWRFE RPT-92-003, Rcvnb!]
|

Hoipe - i



PROPRIETARY | TRANSMITTAL LETTER DATE ADDREGSEE
ol T
Yes NS-NRC-90-3525, NPAP-APSL-90-0048 71690 Donatel| I 1
ANS IEC No ET-NRC-42-3688, NSRA-APSL 92-0094 43092 Murley |
P EQT URE Yos ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley i
c 4 R Q No ET-NRC-92-3688, NSRA-APSL-92-0094 430 92 Murley |
Yos ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
Isc Available on Yes ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
APETTITE Card No ET-NRC-92-3688, NSRA-APSL-92.0094 43092 Murley |
No ET-NAC-92.3688, NSRA-APSL-92-0004 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0004 43092 Murley
N No ET-NRC-92-2688, NSRA-APSL-92-0094 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley |
Yes ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0004 43092 Murlay |
No ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
No ET-NRC-92-3688, NSRA-APSL-92-004 430 92 Murley
No ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
No ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley
Yos ET-NRC-92-3688. NSRA-APSL-92-0094 43092 Murley :
No ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley |
No ET-NRC-92-3688, NSRA-APSL-92-0034 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0094 43092 Murley -
No ET-NRC-92-3888, NSRA-APSL-92-0094 43092 Murley
Yes ET-NRC-92-3688, NSRA-APSL-92-0094 430 92 Muriey » 5
Yes ET-NRC-82-3753, NSRA-APSL-92 0196 10 292 Murley
No ET-NRC-92.3753, NSRA-APSL-92-0198 10292 Murley
No ET-NRC-93-3801, NSRA-APSL-93-0012 12593 Murley
icable 1o the HWRF Project NPR-RPT- | No ET-NRC-93-3903, NSRA-APSL 93-0208 614 93 Borchardt .
o 10 the HWRF Project NPR-RPT. | Yes ET-NRC-93-3903, NSRA-APSL-93-0208 614 93 Borchardt :
 Revision 1 No ET-NRC-93-3003, NSRA-APSL 23.0208 614 93 Borchardt
No ET-NRC-93-3903. NSRA-APSL-93-0208 614 93 Boschardt
; No ET-NRC-83-3903 NSRA-APSL-93-0208 61493 Borchardt
<004 " Rewvision 1 Yes ET-NRC-03-3903 NSRA-APSL-93-0208 614 93 Borchardt
Yes ET-NRC-83-3903, NSRA-APSL 93-0208 614 93 Borchardt
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3235

WCAP-13732, "Heavy Water Reactor Facilty (HWRF) Small Scale Containment Cooling Test Preiiminary Series 2 Test Results HWRF-RPT-92

3236

WOCAP 13768, "High inertia Rotor Tast Phase 3 Report,” June, 1963

aza37

WCAP-13759, "High Inertia Rotor Test Phase 3 Report,” June, 1993

32.38

WCAP-13415, "High Inertia Rotor Test 3 Task 1, Test Specification,”

3238

WCAP-13413, "RCP Mydraulic Flow Test Prospactus

32 40

WCAP-13420, "High Inertia Rotor Test Phase 3 Test Plan "

3241

WCAP-13419. "High inertia Rotor Test Phasa 3 Test Plan,”

3242

WOCAP-13414, "RCP Hydraulic Flow Test Prospectus ”

3243

M H. Kim, "Maodelling of Condensation Heat Transter in a Reactor Containment,” PhD Thesis (1985)




PROPRIETARY | TRANSMITTAL LETTER DATE
Al Yas ET-NRC-93-3903, NSRA-APSL-93.0208 614 93
Yos ET.NRC-33.3918, NSRA-APSL-93.0238 779
No ET-NRC-93.3918, NSRA-APSL.93.0238 7798
No ET-NRC-93.3926, NSRA-APSL-93.0250 71693
Yos ET-NHC-93.3926, NSRA APSL 930250 71598
No ET-NRC-93-3926, NSRA-APSL-93.0250 71598
B M isemi i e o
Y ET-NRC-23-3026, NSRA-APSL-93-0250 71698
No ET-NRC-%3.3926, NGRA-APSL-93-0250 71593
e MNo ET-NRC-43-3945, NSRA-APSL-93-0304 81698
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AP600 DESIGN AND DESIGN CERTIFICATION TEST PROGRAM OVERVIEW

Table Y - Summary of NRU Requests for Additional Information (RAT Related to AP600 Test Programs

RAT Neo.

440001
440.002
430.003
440 004
440.005
440.006
440,007
440,008
440009
440010
440071
440012
440013
440014
440015
440016
440017
440018
440.019
440033
440034
440,049
440050
440.052
480.004
480,005
480008
480,009
480.010
480011
480.012
480.013
480.015
480017
951002
951.007
952,002
952.003
952.004
952.005
952.006
952.007
952.008

Description issue

SPES test, check vaive testing & PRHR twesting
CMT testing
CMT testing
CMT testing
CMT testing

ADS testing

ADS testing

ADS westing

Applicability of I-tube PRHR tests
CMT scaling tests

ADS Phase B 1est facility configurstion
Impact of ADS design change on OSU & SPES
CMT Scaling Report

HWRF Test Data

Wind tuanel tests

Naturai circulation of air in POCS
Heat transfer & mixing in containment
Jet discharge

1/8.scale fscility instrumentation
i/R-scale facility test matrix
Westinghouse scaling approsch
WGOTHIC validation with test data
External film pattern/water distribution
Tests for condenser behavior

Long term cooling scaling for OSU

Collection of fluids leaving the primary (OSU)

NRC Litr Date

09723492
09123792
0972392
0972392
092382
o292
0972352
0enRe2
090372
09232
0972382
092392
092302
2302
097232
092382
092392
0923202
09232
0271803
021803
01/1 304
0171394
00794
O4/1393
G4/28/93
a781m1
07013
070193
QTIP3
oM
a0 183
070193
70192
0711403
6741401
OR27M3
0872793
0872703
682793
087273
08/27/93
08/27/93
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952014
952,012
952013
952014
52015
952,014
952,017
952018
952019
952020
952022
952.023
9352024
952.025
952.026
952,527
952029

2.030
952.001
952.032
952.033
952,034
952025
952036
952037
952.038
952.029
932040
952.041
952049
952.050
952054
952052
952.053
952.054
952.055
952.056
952.057
952.058
952.059

- Micam gemerator level comtros (UL

Core power during a transient (OSU}

Addition of flowmeter to ADS Phase B design
Effect of non-condensible gases in test program
Applicability of PRIIR test to coment design
ADS Phase B capability to hold constant pressure
SPES.2 design documents update

insights from pre-aperational SPES-2 tesis
Cold and hiot pre-operational data from SPES.2
Flow orifices at SPES-2

Volume versus clevation for SPES-2
Information gained from ADS Phase A tests
Effect of PRHR heat exchanger on ADS operation
Test procedures for ADS Phase B testing
Analyses for ADS Phases A and B

Fluid conditions for ADS Phase B twesis

RCS behavior versus ADS test facdity

SPES-2 bend/elbow radit

SPES-2 vsive types and sizes

SPES-2 schematics and drawings update

SPES-2 operational par s
SPES-2 component position refationships
SPES-2 test procedures

SPES-2 facility insulation information
SPES-2 annular downcomer

OSU facility orifice plate information
OSU valves with significant flow loss
OSU MOV opening/closing rates

OSU heater vod power profile
OSU drawings 1 X1.930104 & LK1 930105

SPES 2 est conditions

SPES-2, Basis for fuel rod stored energy
SPES-2, Secondary side mass

SPES -2, Basis for pressurizer water level
SPES-2, Secondary side conditions
SPES.2. Scaling rationale

SPES-2, Delayed neotron simulation
SPES-2, Basis for heat loss compensation
SPES-2, Sccondary side relief valve closing setpts
SPSE-2, Pump cuastdown

SPES-2, Pressurizer heater rods

R

110203
110293
1IR02/3
110283
e
110283
1TRZM3
110293
1IR3
110253
110293
{10243
112N
R F D i
Fo2ms3
1153083
1130793
HI0/M3
113043
13683
11303
113083
3093
OI/18/94
GRS
01/18/94
01/18/94
011894
02/24/94
033154
LERT AT
030ipe
030154
030194
o3MIMe
a3t
030154
030154
oloLee
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CHART 1

AP600 DESIGN CERTIFICATIO

L : i 104 i
CMT CATEGORY 1 Start:  2/15/94 (2/15/94 Actual) ‘
MATRIX TESTS End:  5/30/04 |

CMT CATEGORY 2 Start  6/2/04

MATRIX TESTS End:  9/16/04
Start:  2/25/94 (2/5/94 Actual) l
’ SPES-2 CATEGORY 1 MATRIX TESTS Snd. Ry \
}
|

SPES-2 CATEGORY 2
MATRIX TESTS

Start 10/121
End: 1172

OSU CATEGORY Start:  7/1/94
1 MATRIX TESTS | End 92204
OSU CATEGORY 2 MATRIX
TESTS
[ ADS PHASE B -
CATEGORY 2 MATRIX 2‘;’.‘ ;g‘_‘ﬁfm
TESTS iz
R 1994
R e Sl i




ll TEST SCHEDULE

1995

IMAR { APR | MAY | JUN | JLY | AuG | SEBP | oCT | Nov | DEC
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