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Docket No. 52-003

APPLICANT: Westinghouse Electric Corporation

FACILITY: AP600

SUBJECT: SUMMARY OF MEETING TO DISCUSS THE EVALUATION OF CONTAINMENT
PERFORMANCE

On March 28 and 29, 1994, representatives of the U.S. Nuclear Regulatory
Commission (NRC) and its contractors, and Westinghouse Electric Corporation
(Westinghouse) and its contractors, met in the Westinghouse office in
Monroeville, Pennsylvania, to discuss the evaluation of containment
performance for the AP600, and to obtain information needed for an NRC
confirmatory analysis. Enclosure 1 is a list of attendees.

Westinghouse began the meeting with a presentation on the operation of, and
design basis for, the passive containment cooling system. Next, Westinghouse
presented preliminary information pertaining to the containment severe
accident function. Westinghouse ended the meeting on March 28 with a
presentation on the containment design specification and the containment
structural design and analysis.

On March 29, Westinghouse completed its presentation on the containment
structural design and analysis, and discussed the analyses of capacity for
severe accidents and the seismic margin. At this time, the attendees
discussed the information that would be required for the staff's contractors
to perform a confirmatory analyses of containment buckling and severe accident
responses. During the meeting, some proprietary information was presented and
discussed. Enclosure 2 contains the nonproprietary version of the information
presented by Westinghouse.

The following actions will be taken as a result of the meeting:

1. Westinghouse will review the proprietary classification of the drawings of
the containment vessel and provide the results of their review to the
staff.

2. Westinghouse will provide additional details on the containment design
transients, associated with the passive containment function, in Appen-
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4. For the buckling evaluation of the containment shell, Westinghouse .should
consider the residual stress effect on the tangent modules.

W818f

Kristine M. Shembarger, Project Manager
Standardization Project Directorate l

Associate Directorate for Advanced Reactors
and License Renewal, NRR
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Westinghouse Electric Corporation Docket No. 52-003

cc: Mr. Nicholas J. Liparulo Mr. Victor G. Snell, Director
Nuclear Safety and Regulatory Analysis Safety and Licensing
Nuclear and Advanced Technology Division AECL Technologies
Westinghouse Electric Corporation 9210 Corporate Boulevard
P.O. Box 355 Suite 410
Pittsburgh, Pennsylvania 15230 Rockville, Maryland 20850

Mr. B. A. McIntyre Mr. Raymond N. Ng, Manager
Advanced Plant Safety & Licensing Technical Division
Westinghouse Electric Corporation Nuclear Management and
Energy Systems Business Unit Resources Council
Box 355 1776 Eye Street, N.W.
Pittsburgh, Pennsylvania 15230 Suite 300

Washington, D.C. 20006-3706
Mr. John C. Butler
Advanced Plant Safety & Licensing
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, Pennsylvania 15230

Mr. M. D. Beaumont
Nuclear and Advanced Technology Division
Westinghouse Electric Corporation
One Montrose Metro
11921 Rockville Pike
Suite 350

,

Rockville, Maryland 20852 l
!

Mr. Sterling Franks j
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. S. M. Modro |
EG&G Idaho Inc. i

Post Office Box 1625
Idaho Falls, Idaho 83415

Mr. Steve Goldberg
Budget Examiner
725 17th Street, N.W.
Room 8002
Washington, D.C. 20503

Mr. Frank A. Ross
U.S. Department of Energy, NE-42
Office of LWR Safety and Technology
19901 Germantown Road
Germantown, Maryland 20874
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WESTINGHOUSE AP600 |

CONTAINMENT PERFORMANCE MEETING |

MEETING ATTENDEES
MARCH 28 and 29, 1994

Hams Ornanization

R. Orr Westinghouse
D. McDermott Westinghouse
J. Wills Westinghouse
D. Lingren Westinghouse
J. Scobel Westinghouse
T. Ahl CBI (Westinghouse consultant)
K. Shembarger NRC/NRR
T. Cheng NRC/NRR
D. Smith NRC/NRR
G. Bagchi NRC/NRR
D. Terao NRC/NRR
F. Fanous Ames (NRC consultant)
L. Greimann Ames (NRC consultant)

Enclosure 1
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AP600 Containment Meeting

Meeting with the NRC

March 28 and 29,1994
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AP600 Containment Meeting
March 28 and 29,1994

'Agenda

Introduction R. Orr

Purpose of meeting
I)Transmittal of design information to NRC consultants

SSAR and RAI status for Section 3.8.2

Containment Design Basis Function D. McDermott
.

Containment Sovere Accident Function J. Scobel

Containment Design Specification R. Orr - |
|

Containment Structural Design and analysis T. Ahl

Analyses of capacity for severe accidents T.Ahl

Seismic Margin R. Orr-

Information for independent analyses

.
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WESTINGHOUSE AP600 CONTAINMENT VESSEL

CONTAINMENT DESIGN AND ANALYSIS PERFORMED
BY CBI

|

|

!

CBI CONTAINMENT CONFIGURATION SKETCHES.

!

MATERIAL PROPERTIES.

I

;

CONTAINMENT SHELL - FREE FIELD AND GROSS.

STRUCTURAL DISCONTINUITIES ANALYSIS

,

LOCAL EFFECTS ANALYSIS AT MAJOR.

PENETRATIONS AND ATTACHMENTS

..
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CONTAINMENT SHELL- FREE FIELD AND GROSS - 1'

STRUCTURAL DISCONTINUITIES ANALYSIS

.

DESIGN CASE - 45 PSIG at 280 DEGREES F..

SERVICE LEVEL C CASE at 320 DEGREES F..

SEVERE ACCIDENT CAPACITY ASSESSMENT at 70.

DEGREES F

STRESS EVALUATION DUE TO REPRESENTATIVE.

THERMAL GRADIENTS

BUCKLING ANALYSIS AT SEVERE ACCIDENT.

PRESSURE-

SEISMIC MODELING.

.
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3. DEllGN OF 8RUCTURE3, COMPONINTS, IQUIPMENT AND SY8 TEM 8
Revislorv 1
Effectivo: 01/13/94

Table 3.8.21

Load Combinations and Service Limits For Containment Vessel

Load combination and servlos limM
l Load Description Test Desga A A C C C D A C

Dead D z x x x x x x x x x
Uvc L x x x x x x x x x

Wind W x

MB % x x x

Tornado W xg

Test presars Pg x

Test temperstar Tg x

Operstbg presam Po x
Normal reaction R, x x x x x

Nonaal thermal To x x x x x

Design pressere Pg x x x x

Extemal peemme (2.5 psW) P. x
Ex1ernal pressus (3.0 psW) To

Archat thessal Ts I 8 I I

AW thennal reacdcas R, x x x x

AccMeat pips reecdons Yr 3

J.:tapingessent Y x

Ptpeinspect = x

Notes:

1. Servios lhet leveis are per ANNI.

2. Where any leed redeems the e6ecia of otherloads, that lead shaO be taken as gato, sa'ess k cza be demonstrated
that she food is eiweye yment se occus sianutteneously with the eder loads.

3.S*tt
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Assume. elasHc - perfec+ly blashc rnaterial pro >crfies.
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FIG. 3-2. : STRESS-STRAIN CURVE FOR ANALYSl$

NOT E -
Effective siress af dala point 3 has been rnodified by
'Bos0Rs' program internally in order to obtain o. minimum
tangent rnodulus of 0 001 E : 29 500 psi. (r gg a3 dala,e
point 3 used tn BosoRs'is Go3s2:60 coo + 2qsoo[o.ois-
o.colo339].) This is normally done to twnprotre the rate of
convergence. This'ne9 9ti ibic' strain hardeang s&ll not huc
a.ng significant effect on the results.

SUBJECT OFFICE AEFERENCE NO

SUCKLl% CAPACITY EVALUATiog O MoE-A REVISION q g y 4 g.7

TASK #3, cM phase 3 5Tuoy "Q* V R,[ LED BY sHrt Ur_.
MAoEBY VERIFIED BY

A9600, LA/E sT Nhiouse 04rE oarE oarE oarE
11/17/ 9 1 f./te lmt

. i., us4 oo u. avc v



- . _ _ . . _. _. __ _. ,__, _ _ _ . . _ _ . . . _ _ _ __

4

. . .

.

AP600 CONTAINMENT VESSEL ,

.l
1

260

* ' ~ . . ~ '.-i~~.* , , . .
,.- .-/

*

***. -e ~ |

Is',,,,,,' f240 . - -

,

' : |-

' : i-

220
- E

E -
-

#

] - - - - - - -L
E -

l'I , NV 200 --

A : N.
- .

T =
.

i ,
*

O 180- -- ,

N s'*

-:- SPHI M h %,
, =

,

I '

160 "~

-- STHT M '

"-
F

T
- "

" *

=140 ,.--

- -

W . ~. .

.
E

~X e

= :120 --
,

-s- o
,

" *

=_ _/
~ . - ~ - - -

| || |?100 | |
' ' * -

15000 10000 5000 -0 5000 10000 15000 20000 25000

MEMBRANE STRESS - PSI
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DUCKLING STRESS EVALUATION
|
|

AT THE BOTTOM T. L. (EL. 104'1 1/2)

:

THE LOAD COMBINATION. 'D + L SSE' RESULTS INTO MERIDIONAL
COMPRESSION AND TANGENTIAL SHEAR. (SET 1: og = 2.7 KS! AND tc0 = 0.4 KSI:

SET 2: og = 1.7 KSI AND T 0 = 1.1 KSI)9

BUCKLING EVALUATION IS PERFORMED USING ASME Ill CODE CASE N 284
(PROPOSED REVISION). ALLOWABLES: aga = 5.5 KSI AND 10a = 6.0 KSt.9

MAXIMUM VALUE OF THE INTERACTION EQUATION FOR COMBINED 'AXlAL
COMPRESSION + SHEAR'IS 0.5 (SET 1 CONTROLS), THE ALLOWABLE VALUE IS
1.0.

IN THE KNUCKLE

|

THE LOAD COMBINATION,'P + Ta' 'Pd' RESULTS INTO MERIDIONAL TENSIONd
AND CIRCUMFERENTIAL COMPRESSION. (DUE TO Pda: og = 11.0 KSI AND 00 = -

D10.5 KSI, DUE TO Ta : og = 0.0 AND c0 = 0.1 KSI, NOTE THAT STRESSES DUE TO

Ta ARE VERY SMALL)

BUCKLING EVALUATION IS PERFORMED BY BOSOR5 ANALYSIS USING INTERNAL
PRESSURE ONLY AND A FACOR OF SAFETY FROM ASME Ill CODE CASE N 284.

THEORETICAL BUCKLING INTERNAL PRESSURE IS 174 PSIG. USING A FACTOR
OF SAFTY OF 2.0, THE ALLOWABLE DESIGN PRESSURE IS 87 PSIG. ACTUAL
DESIGN PRESSURE IS 45 PSIG.

aDESIGN PRESSURE OF 45 PSIG (INTERNAL).

bACCIDENT THERMAL (SHELL BELOW EL. 132' 3,70 F AND SHELL ABOVE EL.
132' 3 AND STIFFENERS, 40 F, AND CRANE GIRDER AT 50'F).

.

SUEUECT OFFCE REFERENCE NO.
A NO;. A REVISON 902657STRESS EVALUATION AT THE MAJOR

STRUCTURAL DISCONTINUITIES FOR leMDE BY VERIFIED BY MADE BY VERIFIED BY
sHr ofTHE DESIGN LOADS

DA4 OAE DAM OATEAP600, WESTINGHOUSE

wam cccwxrn acseanctmmn
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STRESS COMPONENTS AND STRESS INTENSITY EVALUATION AT THE BASE
i

(EL.100'-0)

Pd DESIGN PRESSURE OF 45 PSIG (INTERNAL)

Ta ACCIDENT THERMAL (SHELL BELOW EL. 100'-0,70'F AND SHELL ABOVE
EL 100'-0,280 F)

NOTE: STRESSES DUE TO D, L, AND SSE ARE NOT REPORTED HERE AS THEY-
ARE NOT EXPECTED TO BE CRITICAL FOR BUCKLING IN COMPARISON
WITH THE STRESSES DUE TO Ta.

LOAD LOCATION TYPE og og 1e9

1 6.2 -1.9 0

Pd 0 = 0 AND 90 M 10.8 3.3 0

O 27.9 8.4 0'

1 67.2 16.8 0

Ta 0 = 0* AND 90* M 0.3 -36.9 - 0

0 -66.7 -57.0 0 of as

Pd 0 = 0* AND 90 M 10.8 3.3 0' 10.8 33a

i/O 27.9 8.4 0 27.9 80b- 'f
Pd + 0 = 0 AND 90 M 11.1 -33.6 0 44.7 80b,c

Ta i/O 61.0 18.7 0 79.7 80b

|a1.5 TIMES Smc FOR 'PL' OR 'PL + Pb'.

b3.0 TIMES Sm1 FOR 'PL + Pb + O'. -|

cBUCKLING EVALUATION IS NOT YET COMPLETE.
:

|

!

!

I

:

OFFICE REFERENCE NO.
SUBJECT A NOE A REV60N 902657
STRESS EVALUATION AT THE MAJOR
STRUCTURAL DISCONTINUITIES FOR MADE BY VERFIED BY MADE BY VERFIED BY

SHT OF'
THE DESIGN LOADS

DATE DAH DAR DATE
AP600, WESTINGHOUSE

wusa mcmon
e.m mc>m
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3. DESIGN OF STRUCTUtts COMPONINTS IQUIPMENT AND 8YSTEMS
... Revision: 1

S r: Ifecttve: 01/13/94
m,. ....

Tobis 3.8.2 2

Containment Vessel Pressure Capab!Dtles

Costalement Eemas Pressure Capetd!sy at Ambient Temperature

Desar=h Severe Aed- Minimar i Spedfled
doet Capacey'" YiaW#

Cyllader 125 pois @ 144 psig @
| Ellpeoidal Head 104 psig @ 146 peig @ gg p.,- b ..*.L.-

b I' * I' #22 foot equipment hatch 117 pais @ 196psig Q
16 foot equipment hatri 96 pig @ 161 peig (7)
Feesonnel aktocks# >1s3peig (g ya,( o 3300 peig h r.re 4

v. g. ,

| (1) ne beck!!ss especky of the onlysoida! head is taken as sirty percent of the critical bod!!ng pressure calculated
by te DOSOR4 ass lhient analyses. Evatsettons of the other elemesa are aceerding to AMG Service Levd C
and include use of Code Case N284

(2) The satissated maximes pressure capsbuity is beacd es skimum spedfled mawrial poperties.

(3) ne espeddes of the personnel airlock sm esthmeted hem test results.-

s.e cco.. si.c.sf
-i : 126 '8(b e . r . a . ., * . n , l 4 se -rs p: p, P

@ So" n m ht*ns ~ ws;la $4 ss p= I 4 4 yrs:

e e . ,- . ., u . .. ,
7 I u . ,. . ,,, &,:. o i. .

@ Sm4 ** ii,4. re.it . 4 2te (, o . . . , l. 4,tfa -

, : 146 6.r.4.p: A J47c,. n < e- M * ~ 14.f legis.d
@ M 1.34 5*. f 5 l ' "I

{ (C) M-244 f.s. t t. 0 6

@ u -1. 8 + F". 7 * I ' '* "I

({} N - t.A + P' f. : l' O

6 emi - pa fe . . , , i . .,,. no , 337a* -
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902657: BUCKLING OF TOP HEAD 12/17/91 3

DEFORME0 STRUCTURE

LOAD STs'P 42. LOAD = .l.738E+02 PRESTRESS
PSI (a

'

.

800.
I I I I i l i I

70 0 <- p
T -

$
S00. -.

b -

-. ~ ._._ _'%.N s500.
.

-

UNDEFORMED 6TRUCTURE \s,
400. s_

N -

2 (1H.) '

300. -

-

\200.
-

.
.-

100.
- -

.

D. .
'n - ~ '

W= 2.719
; .

-100. I I I I I I I I
!0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 000.0 900.0.

R (IN.) sesens mom

FW. 3-6 : PRESUCKUN6 DISPt.ACEMENTS AT ))FMis '75.8 PS16-l(sosoRF) C
$USJECT

OFFICE

BUCXLING.CAPAC.lTY EVALUATION $ N 0E-/_ MEFEREMct No.-

ARVillON 902657
TA6K #3, cal PHASE 3 STUDY Yg" * ' " " ' " " " "

sHT oAP(,00, WESTINGHOUSE oars care oart c4rt
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STRESS COMPONENTS AND STRESS INTENSITY EVALUATION AT THE TOP T. L. !
(EL. 218' 81/2) |

|
|

Pd DESIGN PNESSURE OF 45 PSIG (INTERNAL)
'

Ta ACCIDENT THERMAL (SHELL BELOW EL. 132' 3. 70 F AND SHELL ABOVE
EL.132' 3 AND STIFFENERS, 40*F, AND CRANE GIRDER AT 50'F)

. ASSUMPTION: STRESSES DUE TO D, L. AND SSE ARE SMALL. i

LOAD LOCATION TYPE o, os 190

1 11.2 5.8 0

Pd 0 = 0 AND 90 M 10.8 5.6 0

0 10.4 5.5 0

1 0.1 0.2 0

Ta 0 = 0* AND 90 M 0.0 0.1 0 ;
:

O 0.1 -0.1 0 at as 1

Pd 0 = 0* AND 90' M 10.8 5.6 0 10.8 33a
|

|/O 11.2 5.8 0 11.2 80b j

Pd + 0 = 0 AND 90* M 10.8 5.5 0 10.8 80b i

ITa i/O 11.1 5.6 0 11.1 80b

a1.5 TIMES Smc FOR 'PL' OR 'PL + Pb'.

b3.0 TIMES Sm1 FOR 'PL + Pb + 0'.

1

1

I

|

|
'

i

SuajECT OFFICE REFERENCE NO.

STRESS EVALUATION AT THE MAJOR A NOE A REVISCN 902657
STRUCTURAL DISCONTINUITIES FOR MADE BY VERIFIED BY MADE BY VERIFIED BY j

THE DESIGN LOADS SHT OF i

DAM DAM DAM DAMAP600, WESTINGHOUSE

mooioocteen oo aacococon
I
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LOCAL EFFECTS AT MAJOR PENETRATIONS AND
ATTACHMENTS

. CRANE GIRDER

. PERSONNEL AIRLOCK

. EQUIPMENT HATCHES

. MAIN STEAM AND FEEDWATER PENETRATIONS

. ROOF CONSTRUCTION SUPPORTS

-

;

|

|

|

l

__- - _ _ _ _ _ _ _ _ _ _ _ _ ._
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SEISMIC MODELING
z;

.

!

SEVERE ACCIDENT CASE - DETERMINE CAPACITY
,

.

LONGHAND CALCULATIONS BASED ON TENSILE !
'

.
,

STRESSES REACHING YlELD
- ,:

'

11

BUCKLING CONSIDERATIONS.
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AP600

-

.

PASSIVE CONTAINMENT COOLING SYSTEM

JANUARY 20,1994
DAN MCDERMOTT

DJM PCSI2094 AP6 January 7t. two

_ . _ _ . _ _ _ _ _ . _ _ _._..________.__________.___________.__._._______________m _ _ . _ - . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ -
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PASSIVE CONTAINMENT COOLING SYSTEM DESIGN BASIS

Limit peak containment pressure to less than 45 psig design pressi;re for-

design basis events (large LOCA, steamline break)

Reduce containment pressure to 1/2 peak pressure within 24 hours-

Cooling water supplied for 3 days with no operator action or outside-

assistance, provisions for simple actions to replenish water supply within 3
days

As a goal, limit containment pressure to <45 psig for an indefinite time,-

even if no action is taken to replenish water supply

DJu PCS12094 AP6Janusy 21.1994

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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PASSIVE CONTAINMENT COOLING SYSTEM D ESIGN BASIS
.

Automatically actuated-

Once actuated, operation shall not be dependent on electrical power,-

continuous operation of mechanical components

Meets single failure criteria for design basis events-

System reliability consistent with plant CMF and SRF criteria-

DJM PCSt2094 AP6Janumy 2I,1994

_ _ _ _ _ _ _ _ _ - _ - _ _ _ - - _ _ _ - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ _ - _ - _ _ _
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AP600

PASSIVE CONTAINMENT COOLING SYSTEM
SYSTEM FEATURES .

Containment wetting for evaporative cooling-

- Water storage tank
Integrated into the Shield Building
400,000 gallons useable volume
Gravity Drain

- Parallel Fail Open isolation Valves
Leakage Detection

- Water distribution bucket (30" Diameter)
- Water distribution features

Two Acceptable Configurations
Distribution Arms
Weir Water Distributers (Coverage 90% to 35%)

- Annulus Drains
Long Term makeup water (Beyond 72 hours)-

,

DAt PCSt?J!ie AProJanasy 20.1W4
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PASSIVE CONTAINMENT COOLING SYSTEM
WATER DISTRIBUTION

Containment c ome p .a n vie w
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AP60C

CONTAINMENT COOLING SCENARIOS
'

Loss of Coolant Accident-

Steam Line Break-

Passive Residual Heat Removal Transients-

Negative Pressure Transients-

,

0.8hs PCS12094 AP6 Janudwy 19,1P34

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ ___ . _ _ _ _ _ _ _ _ __ _. __ __ _ _ _ _ _ _ _ _ _ _
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CONTAINMENT COOLING SCENARIOS
LOSS OF COOLANT ACCIDENT .

Containment Pressure for DECLG

8
:
_

m

:
.

-

E
2 -

! 8 :_
_

m

.

e ; . . . . . . . .; , . . . . . . ..g . . . . . . . .ig . . . . . .g ,g . . . . . ., ,,,.

rune (sec)

DJM PCS12094 AP6Janusy t9,1994

_ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CONTAl\ME\~~ COOL \G SCEh ARIOS -

LOSS OF COOLANT ACCIDENT - TEMPERATURE PROFILES

Containment Shell Temperature Profiles for Cold Leg Break

Dome Spring Lloe Operating Deckl

Time Wet Dry Wet Dry Wet Dry
~~

O. I
O

100. I .

O

700, 1

O

1300. I
O

1900. I
O

3100. I
O

7600. I
O

19600. I,

O

31600. I
O

86400. I
O

- e

Nous: I w/pbemolle coating inside
I Imide shell
0 - Outside shell

.

DJM PC$17094 AP6 Marte 26.1994
,
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CONTAINMENT COOLING SCENARIOS
STEAM LINE BREAK .

Containment Pressure,1.388 ft2 DER SLB,30% Power

8 -

-

_

_

.

=$ 8 i
e -

b -

? 8 -

_

-

Time (sec)

OM PCSt2094 AP6Jaway e9 iMe



.

@.g
w n-im == -'iN -a'

.

AP600

CONTAINMENT COOLING SCENARIOS
PASSIVE RESIDUAL HEAT REMOVAL TRANSIENTS

.

PASSIVE RHR OPERATION
Pressure Transient versus Time

25 - - - -

24 7

./23

22

g 21 ,/

20 /o

| 19 - f
18 -

17 /

16 /
, , ,, , , ,

15

. . i i .i .34
_

DJf.4 PCSt2094 AP6 January 19.1994
-

Time (Seconds)
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CONTAINMENT COOL.NG SCENARIOS
NEGATIVE PRESSURE TRANSIENTS

.

Events Considered-

- PCS actuation
- IRWST Pumpout
- Failed Fan Cooler Control

Purge System Maloperation-

- Loss of all AC @ Limiting Environmental Conditions

Environmental Conditions (-40 F/45 mph wind)-

Results (hand calculations) <3.0 psid @ 30 minutes-

Event Termination-

!

DJM PCS12094 AP6 Januay 21,1994

-

_ _ _ - _ _ - _ _ _ _ ____________.________-__________._:_--_______-_-_ _ _ . - - _ _ _ - _ . _ . -_
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CO N~ARN V _ N~ COO _ N G SC E N A l OS-

COslTA,NMEC TESTING PROGRA\AS

CONTAINMENT WATER DISTRIBUTION TESTS
OBJECTIVES: CHARACTERIZE WATER DISTRIBUTION FOR

RANGE OF FLOWS
VARIETY OF DISTRIBUTION MECHANISMS
WORST CASE SURFACE DEFECTS
ESTABLISHMENT OF WATER DISTRIBUTION DES!GN :

LARGE SCALE CONTAINMENT COOLING SYSTEM TESTS

OBJECTIVES: TC PROVIDE DATA TO VERIFY CONTAINMENT COMPUTER
CODES AND MODELS USED TO ASSESS PCS PERFORMANCE OVER

RANGE OF VESSEL PRESSURES
RANGE OF WATER DISTRIBUTIONS
RANGE OF AIR VELOCITIES

WIND TUNNEL TESTS

OBJECTIVES:
DETERMINE WORST CASE PRESSURE DISTRIBUTION DEVELOPED
ACROSS THE AIR BAFFLE

DEMONSTRATE INTERACTIONS OF WIND AND BUILDINGS WILL NOT
CAUSE A DECREASE IN NATURAL CIRCULATION COOLING

INTEGRAL CONTAINMENT COOLING TEST
f

OBJECTIVE: CONFIRM THE OPERATION AND HEAT REMOVAL CAPABILITY OF|

THE PASSIVE CONTAINMENT COOLING DURING ACCIDENT CONDITIONS
1

DJW PC512004 AP6 MWth 28, iW4 )


