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""#"""''"****"Electric Corporation

ET-NRC-93-3848
NSRA-APSI,93-0093

Docket No.: STN-52-003

March 23,1993
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: MR. R. W. BORCHARDT

SUBJECT: DRAFT AP600 TEST / WITNESS MATRIX

Dear Mr. Borchardt:

In response to our comrni! ment at the March 9-10, 1993 meeting on AP600 testing, attached is our
draft of the test / witness matrix, In addition to the dates of the tests and suggested witness points, the
table includes a summary of the test. We believe that you will find this summary useful in planning !

the NRC activities related to the AP600 testing program. We look forward to your comments on the i
matrix by April 1,1993 and remain committed to finalizing the matrix by April 15,1993. ;

Please contact Brian A. McIntyre on (412) 374-4334 if you have any questions concerning this
transmittal.

-% - - // .

N. J. Liparulo, Manager
Nuclear Safety & Regulatory Activities
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AP600 TEST PROGRAMS (1993-1994)

Item TEST
No. TEST DESCRIPTION LOCATION SCALE CATEGORY PURPOSE

Passive Containment Cooling System Tests

conder sation Tests University of Wisconsin - Madison, WI -1:16 Basic Measure condensation heat transfer coefficient us
height Research 2D test model

1'B h Scale Heat Transfer Test - W Science & Technology Center - ,1:9 linear Safety Otain heet transfer data for WGOTHIC computer et
Phase 2 Chur chfli, PA Related validation

_

Water Distribution System Test - W Waltz Mill Site - Madison, PA 1:1 Safety Measure containment water coverage using denigr
Phase 3 Related distributton system

Wind Tunnel Test - Phase 4A CNRC Wind Tunnel- Ottawa, Canada 1:30 linear Safety Verify Phase 1 & 2 test resuits at higher Reynolds
Related numbers

Wind Tunnel Test Phase 4B Universtry of Western Ontario - 1:100 Safety investigate site topography effects on air flow
Lanc,on, Ontario linear Related throught PCS annulus

Passive Safety Systems Teste

Automatic Depressurization ENEA {VAPORE facility)- Casaccia, 1:1 Safety Obtain thermal-hydraulle data for computer code
Systems Test - Phase B ltaly Related validation

Core Makeup Tank Test W Wattr Mill Site - Madle on, PA -1:8 Safety Ot>tain thermal-hydraulle data for computer code
_

diameter Related validation

-.

-1:2 beight

DNBR Tests Columbia University - New York, NY 1:1 Safety Obtain DNB data at low flow conditions
Related

Low Pressure 114 Height integral Oregon State Univoretty - Carva:lls, 1:4 height Safety Obtain thermal-hydmulle data for computer code
Systems Tests OR 1:292 Related valldation

volume

Full Pressu a Full Height integral SIET (SPES-2 Facility)- Placenza, Italy 1:1 height Safety obtain thermal-bydraulle data for computer code
Systems Testa 1:395 Related validation

volume

Component Destga Verification Teste

RCP Water Hydraulle low Test W Doctro-Mechanical Diviolon - -1:2 linear Non-safety Provide design cata for Reactor Coolant Pump
,

Cherwick, PA Related hydraulle performance

incore instrumentation System W Science & Technology Center - 1:1 Norrsafety Provide design data to preclude thimble wear dus 1
FTow induced VIhration Test Churchill, PA Related FN

Check Valve Test in-S!tu Fartey Nuclear Plant - Dothan, AL 1:1 Norrsafety Measure opening pressure of check valve followin
Related exposure at operating conditions

Chect Valve Test Qua'Ificatinn [To Be Determined) 1:1 Non safety Provide ve tfleetion htormation that check valve
Related meets design spectfication

ADS Stage 4 Valwe Test ['o Be Determine <f] 1:1 Safety Provide vertficadon information that ADS valve me-
Related design speelfication
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AP600 TEST PROGR AMS (1993-1964)

Item DETAtLED REVIEW Scaling Report Test SperJfication Operating Procedures FacilPy Desenpbon -

No. | TEST DESCRIPTION MEETINGS *

Passive Contamment Coolmg System Tests

Condensaton Tests NA NA N/A N/A j

118th Scale Heat Transfer Test - Phase 2 March 23-24,1993 WCAP-13246 WCAP-13267 593 1093 |

Water Distnbuten System Test - Phase 3 N/A WCAP-13290 593 WCAP-13292 I

Wind lunnel Test - Phase 4A NA WCAP-13318 593 N/A

Wmd Tunnel Test Phase 4B N/A WCAP-13318 693 N/A |

Passive Safety Systems Tests

Automate Depressurizabon Systems Test Phase May 1993 N 'A WCAP-13342 11 S 3 &94 |
B I

Ccre IA*eup Tank Test February 25,1993 593 WCAP-13345 (4S3) 1G93

DNBR Tests N/A WCAP-12488 593 11 S3 '

Low Pressure 1/4 %gnt integral Systems Tests December 9,1992 (4S3) WCAP 13234 593 693

Full Pressure Fut Heght integral Systems Tests December 10,1992 Revsed. 4S3 WCAP-13277 693 4S3

Cornponent Design Verifoaton Tests

RCP Water Hydraube Fkm Test N/A WCAP-13305 1193 12S4

incore Instrumentaton Syctem Flow induced N ^A 11 S 3 294 7S4
Vibraton Test

Check Vaive 'est in-Situ fCA TBD TBD TBD

Check Vatve Test OvaWcaton N/A TBD TBD TBD

ADS Stage 4 Va!ve Test N 'A TBD TBD TBD

*. Operating Procedures Completed
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APM>0 TEST PROCRAMS (1923-195,4)

Hem TEST
No. TEST DESCRIPTION LOCATION SCALE CATEGORY PURPOSE

Panelve Conu Ar> ment Cooling SyAem Testa

Conchensation Tests Un!versity of Wisconsin - Madison, WI ~1:16 Basic Measure condensation heat transter coefficient us!
height Research 2D test model

1/Dth Scale Heat Transfer Test - W Science & Technology Center - -1:8 linear Safety Otain heat transfer data for WGOTHIC computer co
_

Phase 2 Chur chill, PA Related validation
_

Water Distribution System Test - W Walu Min Site - Madison, PA 1:1 Safety Measure containment water coverage using design
Phase 3 Related distribution system

Wind Tunnel Test Phase 4A CNRC Wind Tunnel- Ottawa, Canada 1.30 linear Safety Verity Phase 1 & 2 test results at higher Reynolds
Related numbers

Wind Tunne4 Test Phase 4B University of Western Ontario - 1:100 Safety investigate alta topography cheets on air flow
London, Ontario Ili ear Related throught PCS annulus

Passive Safety Systems Tests

Automatic Depressurization ENEA (V APORE facility)- Casaccia, 1:1 Safety Obtain thermal-bydraulle data for computer code
Systems Test - Phase B ltaly Related validation

Core Makeup Tank Test W Waltz Mill Site - Madison, PA -1 :8 Safety Obtain thermal-hydraulle data for computer code
diameter Related validation
-1:2 height

DNBR Tests Columb!a University - New York, NY 1:1 Safety Obtain DNB data at low flow conditions
Related

Low Pressure 1/4 Height integml Oregon State University - Corvallis, 1:4 helght Safety Obtain thermal-hydraulle data for computer code
Systems Tests OR 1:292 Related valldation

volume

Full Pressure Full Height integral S!ET (SPFS-2 Fact!Py)- Ptarenza, haly 1:1 height Safety Obtain thermal-hydraulle data for computer code
Systems Tests 1:395 Related validation

volume

Corr ponent Design Verification Tests

RCP Water Hydraulle Flow Test W Electro-Rechanicat Division - -1:2 linear Non-safety Provide design data for Reactor Coo! ant Pump
_

Cheswick, PA Related hydraulic performance

incore batnamentation System W Selence & Technology Center - ". :1 Non-safety Provide design data to preclude thimble wear due i
Flow induced Vibration Test Church!!!, PA Reisted FfV

Oheck Valve Test in-S!!u b .rley Nuclear Plant - Dothan, AL 1:1 Non-safety Measure opening pressure of shock valve followin;
Related exposure at operating conditions

Check Valve Test Qualification [To De Determtr4 1:1 Noresa6 sty Provide vertfication information that check valve
Related meats design specification

ADS Stege 4 Valve Test [To Be Determined) 1:1 Safety Provide vertfication information that ADS valve me-
Related des 6gn specification
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TEST SCHEDULE

WITNESS

|ADDITIONAL INFORMATION OBTAINED Start End KEY TESTS (weekcf)

og investigate effect of non-condensibles on heet transfer coefficient August December TBD TBD
and virus.!!re flow fleid 1993 1993

de investigata e*tect of non-condenstbles on PCS beat removal May July Transient B!owdown with non-condensibles 7t19 93
capability 1993 1993

Obtain film thickrm se measurements by June High water flow rate 5T4S3
1993 1993

Confirm baffle tornedo loads by June High wind speed with shleid oullding only 55093
1993 1993

investigito effects of large structorse on air flow throught PCS July August Simulation of een shore site 6 71 S3
annulus 1993 1993

Cbtain vrJve performance data; Ptping, structure loads / responses January Mard 2nd stage ADS blowdown at full pressure 278f34
1994 1994

Confirm adequacy of CMT levelinstrumentation April July Hot CMT draindown during depressurization 7M2S3 f
1993 1993

,

!

Obtain dita on fuel assembly flow mixing gr81s at design flow May June Lowest flow DNB test 654S3
cond!8ons 1993 1993

[investigets long term cooling behavior July December SBLOCA - DEG DVIline break 10!aS3
1993 1993 t

I

investigsta systems interactions during high pmsst m in.nsients May December SBLOCA - .11n. Cold Lag Break 749S3 {
1993 1993 Steam Generator Tube Rupture 1155S3 .

,

i
'

Obtein pump induced vibration loads; pump bearing loade June August M100H hydraulic performance test 1017S4
1994 1994 i

Obtain mrJntenance and enanufacturing information for thlmble February 14sy High flow test 37894 ?o
design 1994 1994

fTBD Septerr,ber December pontingent on outage e,cheduk') TBD

-{
1993 1993

TID TBD TBD TBD TBD ,

as Valve performance data (e.g., flows); Motor operator periormance September December TBD TBD e

('ata 1994 j1994 >
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AP600 TEST PROGRAMS (1993-1994)

Item DETAILED REVIEW Scaltrig Report Test Specification Operating Procedures Faciliy Description d
*

CM. TEST DESCRIPTION MEETINGS

Passive Containraent Coohng System Tests

Cydensaton Tests N/A N/A N 'A N/A

1/Bth Smie Heat Transfer Test - Phase 2 beh 23-24,1993 WCAP-13246 WCAP-13267 593 1093

Water Distnbution System Test - Phase 3 N 'A WCAP-13290 593 WCAP-13292 |

Wird Tunnel Test - Phase 4A N'A WCAP-13318 593 N/A |

Wind Tunnel Test Phase 4B N,'A WCAP-13318 693 N/A )
Passive Safety Systems Tests

Automate Depressurtzabon Systems Test - Phase May 1993 N/A WCAP-13342 11 S 3 694
B

Core IA*oop Tank Test February 25,1993 593 WCAP-13345 (4S3) 1093

DNBR Tests N/A WCAP-12488 593 11 S 3

Low Pressure 1/4 Heg51 Integra! Systams Tests Deacember 9.1992 (493) WCAP-13234 593 693

Full Pressu*e Full Height integra! Systems Tests December 10,1992 Revised 4S3 WCAP-13277 693 443

Component Design Verifcation Tests
I

RCP Water Hydraulic Flow Test N/A WCAP-13305 11 S 3 12S4

incore instrumentaton System Flow induceo N 'A 11S3 294 7S4
V raton Test

_

_

Check Valve Test inSita N 'A TBD TBD TBD

Check Vatve Tes! Qualifcation N/A TBD TBD TBD
i

ADS Stage 4 Valve Tut NJA TBD TED TBD

* . Operating Procedures Completed
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TEST DOCUMENT

%n interm Data Rupon Final Tout Test Analps Report Othe Rewva it ir:fcymahon

! Repo't

I
,

NO 3 94 694 WC AP-13307
F

| NO 1093 694 WCAP 13%6

NO 993 694 WCAP-13353. WOAP-132'46

NO 993 694 WCAP-13294, WCAP-13323

NO 1093 694 WCAP 13294, WCAP-13323
,

I

NO 694 894

I Yi S 1093 1 524

NO 1193 11 S 3

YE S 3 94 694

| YE S 3.94 694
,_

I

NO 1294 1294

NO 77A 7S4

TBD TBD TPD W3AP-13268, WCAP-13560

i TBD TBD TBD WCAP-13288. WCAP-13%0

TOD TBD TBD
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