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UNITED STATES =
NUCLEAR REGULATORY COMMISSION ‘
.WASHINGTON, D, C. 20555

L3

- APR 131979 , '

Docket Nos.: 50-358, 50-352/353,/50-367; 50-373/324,

50-387/388, 50-419, 50-322, 50-397
APPLICANT: Members of Mark II Owners Group

SUBJECT: MEETING WITH MARK II OWNERS GROUP TQ DISCUSS INTERMEDIATE
PLANT PROGRAM TASKS (MARCH 21, 1979)

Background ) .

The purpose of this meeting was to discuss the status of several of the
Mark II Owners' Intermediate Program Tasks. This included: an indepth
preview of several new tasks (i.e., the condensation oscillation test
task and the Bechtel improved chug load definition task); preliminary
observations from the ongoing CREARE multivent subscale steam tests;
and preliminary observations from the completed in-plant CAORSO SRV
quencher tests.

An  attendance 1ist and a copy of the meeting handouts are enclosed,

_Summar:

Several new tasks were recently identified as- a part of the Mark II
owners' supporting program. "In addition significant progress was made in
several existing tasks in the supporting program. A summary of the status
report provided to the staff by the Mark II owners relative to these -
programs is provided below.

1. Task A.17, 'Condensation’0scillationTest Program

. The Mark II owners proposed additional full scale steam tests in the
4T facility at the 'February 13-14, 1979 Mark II owners meeting with
the staff. These new tests are directed towards obtaining a better
understanding of LOCA related condensation oscillations in the
downcomers. Modifications in the full scale test facility vent
length will allow a more conclusive assessment of vent length effects

* than is possible in subscale tests. ' The purpose of this presentation
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was to provide the staff with a description of the proposed test
including: objectives, instrumentation, test matvix, and parametar
control. In addition a description of the preliminary facility
design was provided. The original 4T facility included a non-
prototypical vent. In the new tests, the facility will be modified
so that vent length would be prototypical of the Mark II plants.

In addition, provisions will be made to incorporate a remavable
vent riser and jet deflector in the drywell.

The original 4T instrumentation system has been expanded to allow
an indepth study of the steam condensation phenomena in the vent
and at the pool boundary. New measurement techniques will be
employed in these tests to enable accurate determination of vent

air content.

These tests, which are still in the planning stages, are scheduled
for completion in the second quarter of 1980 with reports to be
issued in the fourth quarter of 1980. The tests are considered to

be confirmatory by the Mark II owners. They will provide information
to establish the conservative nature of the current lead plant steam
Toads. The Mark II owners stated that the thrust of these tests was
to study,condensation oscillation loads at the pool boundary. No
attention is to be given, in these tests, to the furthér study of

‘Tateral loads on the vents.

Task A.11 Multivent Subscale Testing

Representatives of the Mark II Owners Group and Creare, Inc. reported
on the preliminary results of Phase I of the 1/10 scale multivent tests.
These tests consist of steam tests conducted with 1, 3 and 7 vents.
These tests were directed at multivent phasing investigations. A
presentation was made of the types of phasing data and studies of the

3 vent tests that are being conducted.

Preliminary results from these tests confirm that the use of a Tead
plant multivent multiplier of one is conservat1ve In addition,
results of the tests show a reduction in the mu1t1vent multiplier

w1th increasing number of vents.

S1ng1e vents tests conducted by Creare since November 1978 were also
discussed. These tests were conducted to address questions relative

to the repeatab111ty of earlier single vent tests under conditions of
varying vent air content. Improved repeatability was observed in these

most recent tests.
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To complete the first phase of the Creare test program, additional
multivent tests at 1/6 scale are to be conducted with 1 and 3 vents.
In addition, single and multivent tests are to be conducted to
investigate the effect of pool size, vent location and drywell

vent phasing.

Task A.16 Improved Chug Load Definition

Several different fluid structure studies of the 4T steam tests were
discussed with the staff during the past year in an attempt to better
define a more realistic chug source that can be applied to Mark II
facilities. The current lead plant chugging load specification
involves the direct application of the measured 4T wall pressures to
Mark II containment walls. The Mark II owners have selected this
most recent chugging load improvement program developed by Bechtel,
as the generic methodology for the Intermediate Program.

The discussion included: studies of the 4T data to establish categories
of condensation events encountered; numerical studies of the 4T tests
using the K-FIX computer program; and acoustic model studies of the 4T
tests. )

’ Thié’bresentation was the staff's first exposure to this program.

The-program is still in its early stages of development. Preliminary
results of the program indicate that with selected source functions

it is possible to reproduce typical experimental pressure time
histories and power spectral densities observed in the 4T tests.
Additional work remains to establish a conservative chug specification,
based on the existing data, for application to individual Mark II
plants. The Mark II owners indicated that this chugging methodology
would be discussed further at the next Mark II Owners Group meeting
with the staff in about two months.

Task B.5, Caorso Tests

The results of the Caorso in-plant GE cross quencher SRV tests were
discussed. These tests including single.and multi-valve tests were
completed in February 1979.

A total of 104 tests were conducted. The specific areas of interest
addressed by this test program are:

A. Suppression pool boundary pressures;

B. Containment dynamic response;
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SRV discharge line clearing and reflood transients;

Quencher structural response;

c
D
E. Suppression pool thermal mixing;
F. Submerged structure loads; and
G

. Containment liner and downcomer vent structural response.

A preliminary assessment of the available Caorso test data indicates
that, in general, observations either compare well or are conservatively
bounded by test predictions based on existing design Toad methodology.

In certain areas (i.e., suppression pool boundary pressures) the test
results indicate that the DFFR Rev. 2 cross quencher load specifications

are very conservative.

The current plans are for issuance of a final report on the first phase
of testing in May 1979, followed by a final report on the second phase of

testing in December 1979 W a Z

Clifford J. Anderson, A-8 Task Manager
Containment Systems Branch
Division of Systems Safety

Enclosure:
As Stated

Distribution:
See attached pages
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Name

Clifford Anderson
Herb Brinkmann
Bob 0'Mara

H. Chau

C. Lin

E. M. Mead

P. D. Hedgecock
T. Jozkowski

R. Guizar

E. R. Klein

W. P. Hennessy
F. E. Ogden
Ivan Catton

K. C. Hazifotis
J. A. Weyandt
T. R. Mclntyre
W. C. Saxena
John C. Lane

R. Martin
Rogers
Bilanin
Marriott
Elwood
Walenciak
Block

. Patel
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Mark II Meeting
March 21, 1979

San Jose, California

Organization

NRC/CSB
CG&E

S&H

Lilco

S&W

PP&L

WPPSS

Burns & Roe

WPPSS

NMPC

S&W

S&W:

NRC/ACRS Consultant
General Electric
Bechtel

GE

GE

NRC/SEB

GE

GE

GE

GE

GE

GE

Creare

Creare
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Smith
Davis
Fitzsimmons
Muzzy
Sobon
Tedesco
T. M. Su

John Lehner

C. Tung

C. Economos

J. R. Fitch

H. W. Vollmer
D. M. 0'Connor
Sydney Miner
K. J. Green
“J. Abel
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Organization

GE

GE
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GE

GE
NRC/DSS
NRC/DSS
BNL

BNL

BNL

GE

P.E. Co.
Bechtel
NRC

S&l,
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Mr. Earl A. Borgmann
Vice President - Engineering

The Cincinnati Gas and Electr1c Company

P. 0. Box 960
Cincinnati, Ohio 45201

cc.

Troy B. Conner, Jr., Esq.
Conner, Moore & Corber

. 1747 Pennsyania Avenue, N. H.

Hashington, D. C. 20006

Mr. Hilliam J. Moran
General Counsel

The Cincinnati Gas and Electric

Company
P. 0. Box 960
Cincinnait, Ohio 45201

Mr. Hilliam G. Porter, Jr.

Porter, Stanley, Arthur
and Platt

37 Hest Broad Street

Columbus, Ohio 43215

Mr. Peter H. Forster, Vice
President

Energy Resources

The Dayton Power and Light
Company

P. 0. Box 1247

Dayton, Ohio 45401

J. Robert Newlin, Counsel

The Dayton Power and Light
Company

P. 0. Box 1034

Dayton, Ohio 45401

Mr. James D. Flymn

Manager, Licensing

" Environmental Affairs

The Cincinnati Gas and
Electric Company

P. 0. Box 960

‘Cincinnati, Ohio 45201

Mr. J. P. Fenstermaker

Senior Vice President - Operations

Columbus and Southern Ohio
Electric Company

215 North Front Street

Coulubus, Ohio 43215

David B. Fankhauser, PhD
3569 Nine Mile Road
Cincinnati, Ohio 45230

Thomas A. Luebbers, Esq.
Cincinnati City Solicitor
Room 214, City Hall
Cincinnati, Ohio 45202

Mr. Stephen Schumacher

Miami Valley Power Project
P. 0. Box 252
Dayton, Ohio 45401

Ms. Augusta Prince, Chairperson
601 Stanley Avenue
Qincinnati, Ohio 45226







Mr. Norman W. Curtis
Vice President - Engineering
and Construction
Pennsylvania Power and Light Company
2 North Rinth Street
Allentown, Pennsylvania 18101

cc: HMr. Earle M. Mead
Project Manager
Pennsylvania Power & Light Company
2 North Ninth Street .
Allentown, Pennsylvania 18101

Jay Silberg, Esq.

Shaw, Pittman, Potts &
Trowbridge

1800 M Street, N. W.

Hashington, D. C. 20036

Mr. William E. Barberich,

Nuclear Licensing Group Supervisor
Pennsylvania Power & Light Company
2 North Ninth Street

Allentown, Pennsylvania 18101

Edward M. Nagel, Esquire

General Counsel and Secretary
Pennsylvania Power & Light Company
2 North Ninth Street )
Allentown, Pennsylvania ° 18101

Bryan Snapp, Esg.

" Pennsylvania Power & Light Company
901 Hamilton Street
Allentown, Pennsylvania 18101




Mr. Byron Lee, Jr.
Vice President

" Commonwealth Edison- Company
P. 0. Box 767

Chicago, I1linois 60690

cc: Richard E. Powell, Esq.
Isham, Lincoln & Beale

One First National Plaza
2400 -

Chicago, I11inois 60670
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Niagara Mohawk Power Corporation

ccs:

Arvin E. Upton, Esq. !
LeBoeuf, Lamb, Leiby & MacRae
1757 N Street, N. H.
Washington, D. C. 20036

Anthony Z. Roisman, Esq.

Natural Resources Defense Counci)
917 15th Street, N. N.
Hashington, D. C. 20005

Mr. Richard Goldsmith
Syracuse University

College of Law

E. 1. HWhite Hall Campus
Syracuse, New York 13210

T. K. DeBoer, Director
Technological Development Programs
New York State Energy Office
Swan Street Building

Core 1 - 2nd Floor

. Empire State Plaza

Albany, New York 12223

N1agara'vbhawk Power Corporation

ATTN: Mr. Gerald XK. Rhode, Vice Presideht
System Pro;ecx:bhmagement

300 Erie Boulevard West

Syracuse, New York 13202




Rorthern Indiana Public Service Company

ccs: !

Meredith Hemphill, Jr. Esq. Northern Indiana Public §ervico Company
Assistant General Counsel ATIN: Mr. Ho P. Lyle, Vice President _
Bethlehem Steel Corporation Electric Production § Engineering -
701 East Third Street 5265 .Hohman Avenue

Bethlehem, Pennsylvania 18016 Hammond, Indiana 46325

william H. Eichhorn, Esq.

Eichhorn, Morrow & Eichhorn -
5243 Hohman Avenue ~
Bammond, Indiana 46320 .

Edward W. Osann, Jr., Esq.

Wolfe, Butbard, Leydid, Voit & Osann, Lta.
Suite 4600

One IBM Plaza

Chicago, Illinois 60611

Robert J. Vollen, Esqg. .
109 North Dearborn Street
Chicago, Illinois 60602

Porter County, Izaak Walton )

Ieague of America, Inc. P
Box 438
Chesterton, Illinois 453u4

Michael I. Swygert, Esg. .
25 East Jackson Boulevard
Chicago, Illinois 60604

Richard L. Roobins, Esq..

Lake Michigan Federation ) -
53 West Jackson Boulevard

Chicago, Illinois 60604

Maurice Axelrad, Esq.

Iowenstein, Newman, Reis & Axelrad
1025 Connecticut Avenue, N. W.
Washington, D. C. 2V036

James N. Cahan, Esq.

Russell Eggert, Esq.

Office of the Attorney General
188 Randolph Street

Chicago, Illinois 60602
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Long Island Lighting Company

ccs:
Edward M. Barrett, Esq.
General Counsel

Long Island Lighting Company
250 01d Country Road
Mineola, New York 11501

Edward J. Walsh, Esq.
General Attorney

Long Island Lighting Company
250 01d Country Road
Mineola, New York 11501

J. P. Novarro

Project Manager

Shoreham Nuclear Power Station
P. 0. Box 618

Wading River, New York 11792

Jeffrey Cohen, Esq.

Deputy Commissioner and Counsel
New York State Energy Office
Agency Building 2

Empire State Plaza

Albany, New York 12223

Howard L. Blau

Blau and Cohn,.P. C.

380 North Broadway
Jericho, New York 11753

Irving Like, Esq.

Reilly, Like and Schnieder
200 West Main Street
Babylong, New York 11702

MiB Technical Associates

366 California Avenue

Suite 6

Palo Alto, California 94306

'

Long Island Lighting Company
ATIN: Mr. Andrew W. Wofford
Vice President

175 Bast 01d Country Road
Hicksville, New York 11801
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%Mr. Edward G. Bauer, Jr.

Vice President & General Counsel
Philadelphia Electric Company
2301 Market Street

Philadelphia, Pennsylvania 19101

cc: Troy B. Conner, Jdr., Esq.
Conner, Moore & Corber
1747 Pennsylvania Avenue, N. N.
- Washington, D. C. 20006

W. William Anderson, Esq.
Deputy Attorney General

Room 512, Main Capitol Building
Harrisburg, Pennsylvania 17120

Frank R. Clokey, Esq.

Special Assistant Attorney General
Room 218, Towne House Apartments
P. 0. Box 2063

Harrisburg, Pennsylvania 17105
Honorable Lawrence Coughlin )
House of Representatives
Congress of the United States
Hashington, D. C. 20515

Roger B. Reynolds, Jr., Esq.
324 Swede Street
Norristown, Pennsylvania 19401

Willard C. Hetzel, Esq.
312 Main Street
- East Greenville, Pennsylvania 1804]

Lawrence Sager, Esq.

Sager & Sager Associates

45 High Street

Pottstown, Pennsylvania 19464

Joseph A. Smyth

Assistant County Solicitor
County of Montgomery )
Courthouse

dorristown, Penpsylvania 19404
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Mr. Edward G. Bauer, Jr. - -

cc: Eugene J. Bradley
Philadelphia Electric Company
Associate General Counsel '
2301 Market Street
Philadelphia, Pennsylvania 19101
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Washington Public Power Supply System
ATTN: Mr. Kneil 0. Strand
Managing Director
3000 George Washington Way
Richland Washington - 99352

Joseph B. Knotts, Jr., Esq.
Debevoise & Liberman

700 Shoreham Building

806 Fifteenth Street, N. W.
Washington, D. C. 20005

Richard Q. Quigley, Esq. ,
Hashington Public Power Supply System
P. 0. Box 968

Richland, Washington 99352
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* MARK 11 CONDENSATION OSCILLATION TEST

21 MARCH 1979

| " o OVERVIEW - ..
E o TEST DESCRIPTION
! " L v
L o SPECIFIC OBJECTIVES

o TEST EQUIPNENT (FACILITY/INSTRUMENTATION)
o TEST PARAMETERS AMD RATRIX
o PARAMETER CONTROL

£ e cmac owr Oy o

| o . |
f o PRELIMINARY FACILITY DESIGN

2 "~ APPROACH. BASED ON REQUIREMENTS
| o STATUS OF CURRENT WORK

X o PLANNED MODIFICATIONS IN 4T |
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CONDENSATION OSCILLATION ; ;

¥

4T DATA |
SPECIFICATION

POTENTIAL | .j |
VENT LENGTH | i
EFFECTS |

SUBSCALE TEST
AND ANALYSIS

ADDITIONAL | RuLL scALE |
ANALYSIS AND | urvest
SUBSCALE DATA
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© CONDENSATION OSCILLATION

NRC QUESTION STATED IN LOADS EVALUATION REPORT
- POTENTIAL VENT /LENGTH EFFECT ON C.0., LOAD
- BELIEVED NOT TO BE CONTROLLING

TESTING
- SCALED APPROACH
o RESULTS INCONCLUSIVE
o CLOSURE WITH NRC APPEARED LEMGTHY

- FULL SCALE APPROACH
o FASTER AND MCRE DIRECT CLOSURE

FULL SCALE SELECTED

- MINIMIZES MODELING REGUIREMENTS

DIRECT MEASUREMENT MORE CONVINCING TO NRC
TEST FACILITY RESOURCES AVAILABLE

MORE DIRECT COMPARISON POSSIBLE

NO IMPACT ON MULTIVENT TEST PROGRAM

FULL SCALE TEST

- GENERIC TEST U4T)
o APPLIES TO ALL PLANTS
o CONSERVATIVE OUTPUT
o FOCUSES ON C.0.:
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FACILITY MODIFICATION
TESTING |
DATA REDUCTION

REPORT

4T C/0 TEST SCHEDULE

1979 1980
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MARK IT FULL SCALE 4T

CONDENSATION OSCILLATIOM (C/0) TEST

TEST DESCRIPTION

)

0

CONDENSATION OSCILLATION PHERNOMENA
NEED FOR FULL SCALE TEST

TEST OBJECTIVE
TEST REQUIREMENTS

MEASUREMENT OBJECTIVES

3/21/79
PWM
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MARK IT FULL SCALE 4T C/0 TEST

CONDENSATION OSCILLATION PHENOMENA

o OBSERVED PRIOR TO ONSET CF CHUGGING IN FULL SCALE
BLOWDOWNS, (MEDIUM MASS FLUX WITH STEAM AMD AIR
BOTH PRESENT)

o CHARACTERIZED BY
- CONTINUOUS CONDENSATION,
- OSCILLATING WALL LOAD,
- STEAM/WATER INTERFACE REMAINS ATTACHED
TO END OF VENT,

3/21/79
PWM




MARK II FULL SCALE 4T C/0 TEST

NEED FOR FULL SCALE TEST

e NEED FULL SCALE MARK IT PROTOTYPICAL DATA.

- (/0 FREQUENCY CONTENT MAY DEPEND ON VENT
LENGTH,

- NONPROTOTYPICAL VENT-LENGTH IN PREVIOUS 4T
TESTS (ABOUT TWICE THE TYPICAL MARK II VENT
LENGTH) .

- SCALED TESTS INCONCLUSIVE ON VENT LENGTH
EFFECT.

o FACILITY MODIFICATION FOR NEW 4T C/0 TEST UNDERWAY.

(MOST APPROPRIATE WAY OF ADDRESSING THIS SPECIFIC 'é% ‘
ISSUE) .

3/21/79
PWM
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MARK IT FULL SCALE 4T C/0 TEST

“TEST OBJECTIVE

¢ CONFIRM THE CURRENT MARK II C/0 SPECIFICATION
(DFFR. REV. 3)

e SPECIFICALLY, ADDRESS VENT LENGTH EFFECT

¢ PROVIDE DATA TO REFINE C/0 SPECIFICATION.
IF NECESSARY

3/21/79
PWM




MARK IT FULL SCALE 4T C/0 TEST

TEST REQUIREMENTS

® NARK I1 PROTOTYPICAL SIMULATION

VENT LENGTH (WITH DEFLECTOR PLATE)
GEOMETRY

BREAK TYPES AMD SIZES

SYSTEM TRANSIENT RESPONSE

e 4T TIE BACK
DUPLICATE SELECTED PREVIOUS 4T -TESTS FOR DIRECT
COMPARISON FOR VENT LENGTH EFFECT.

ESTABLISH KEY PARAMETER EFFECTS

VENT SUBMERGENCE

INITIAL POOL TEMPERATURE
AIR CONTENT

MASS FLUX

3/21/79
PAM
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MARK 11 FULL SCALE 4T C/0 TEST

MEASUREMENT OBJECTIVES

0
0]

0

n':
k4
_f‘.:

POOL WALL PRESSURES
PRESSURES INSIDE VENT
TEMPERATURES IN VICINITY OF VENT CXIT

SYSTEM THERMODYNAMIC/HYDRODYNAMIC
CONDITIONS

VENT AIR CONTENT

SELECTIVE INSTRUMENTS FOR TIE BACK TO
PREVIOUS 4T DATA.

3/21/79
PWM
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COMPARISON CF FACILITY FEATURES
PREVIOUS TESTS MM TESTS

STEAM VESSEL
o VoLuMe
o Break Type

BLOWDOWN LINE

0 TesT INITIATION
0 LENGTH

0 FrLow ReSTRICTOR

DRYWELL

o VoLwE

o PosITIoN
0 PreHEAT CAPABILITY

VENT

o DIAMETER
0 LENGTH
0 BracING

0 Jet DeEFLECTOR
o RisEr

WETWELL

0 Popt_ AREA/VENT AREA

0 VENT DiscHaree ABOVE BoTTom
0 NoMINAL SUBMERGENCE

o FRreespace VoLumE (NomnaL)

160 1

SAME

Liouip & StEAM SAaME

RupTURE Disk PAIR - SaME

~ 15 FT

VENTURI

1900 F9

GROUND LEVEL
Yes

20 AND 244 1NcH
~ 90 FT

8 AND 24 FT
NoNE

NoNE

1.6
e

e
1010 F

G
3/16/79

~ 90 FT
SAME

Same
ABove WETWELL
Yes

24-INCH ,
45 Fr | '
SaME ”
PROTOTYPICAL

OPT‘IONAL



0 * BLOWDOWN LINE
0 CAPABILITY TO PREHEAT
i o Laree EnousH To MAINTAIN: CHokeD NozzLE
o SmatL EnousH To Avolp PLus orR Stug FLow

0 DRYWELL
o Minmmize Horoup VoLuve WiTH No RISER
o Provipe For Repucep INITIAL AIR Mass
0 RemovABLE RISER

GWF
3/16/79
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MARK I1 FULL SCALE 4T C/0 TEST

MEASUREMENT OBJECTIVES

0

0

0]

POOL WALL PRESSURES

PRESSURES INSIDE VENT
TEMPERATURES IN VICINITY OF VENT EXIT

S%STEM THERMODYNANMIC/HYDRODYNAMIC
CONDITIONS

VEMT AIR CONTENT

SELECTIVE INSTRUMENTS FOR TIE BACK TO
PREVIOUS 4T DATA. ﬂ

3/21/79 .
ucs
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Location

Wetwell &
‘Suppression Pool

Downcomer

Drywell

B]éwdown Line

Steam Vessel

Vacuum Breaker

Note:

Instrument Type

Flush Mount Press. xdcr

Accelerometers

Strain gages
Thermocouples

Flush Mount Press. xdcr
Cavity aP xdcr

Cavity press. xdcr
Level probe
Accelerometers
Thermocouples

Flush Mount Press. xdcr
Cavity press. xdcr
Cavity aP xdcr

Level Probe
_Thermocouples

Cavity press. xdcr
Thermocouples
Cavity aP xdcr

Cavity press. xdcr

Micro Switch

INSTRUMENTATION

Measurement

Pool Boundary Press.

Wetwell airspace press.

Facility Response
Local Wall Response

Local Wall Respnonse
Pool temperature

Freespace ‘temperature

Vent acoustics
Vent flow
Vent flow

CO duration
CO duration

_ Vent flow & temp.

. Dynamic pressure

Static press.
Liquid retention
Liquid retention
Drywell temperature

Blowdown flow

Nozzle temp. & blowdwn .

line exit temp.

Liduid blowdown flow
Vessel pressure

Valve opening

Instrumentation plan also includes a downcomer grab
» sampler to measure vent flow air content

(100 Hz/sec)

Real Time

Reb]ay
(1000 Hz/sec)

Filt
Freq. (Hz)

Totals

10

— e et () e dl A I = X~ Y% TS ]

64

10

30
30
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'NUCLEAR ENERGY 0 GENEHAL@ELECTB& SHNO. ,

" BUSINESS GROUP ' REV

UPRELIMINARY" TEST MATRIX Co

————

TEST BREAK SIZE  BREAK INITIAL SUBMERG., DRYWELL INITIAL  EFFECT UNDER

(%DBA) TYPE POO%OTEMP. (FT.) AIR MASS (%) INVESTIGATION
F
r .
] 100 Steam 70 11 100 Temperature
2 120 ' L
3 70 9 - Submergence .
4 \{ 13.5 L
5 70 : 1. [ Vent Flow Rate
6 30 \ g
7 100 50 Air Content
8 70 K ] “
9 30 , i g
10 100 Y 100 Repeat
n 70 Y 2 Y 00 Temperature
-~
12 100 Liquid 70 " 100 Temp [
~ 7 |LIQUID
. ' » i
13 120 Y L
™ Air
14 70 1 50 Content
15 Y 1 120 | { Lt
16 70 Liquid 120 1 - 100 Vent Flow Rate
17 30 Liquid 70 1 . 100 Vent Flow Rate
18 Repeat test -- Parameters to be established later a
19 Repeat test -- Parameters to be established later
20 Repeat test -- Parameters to be established later

(CONT'D) N G




NUCLEAR ENERGY GENERAL@ ELECTRIC 0 SH NO,

BUSINESS GROUP REV

"PRELIMINARY" TEST MATRIX

TEST BREAK SIZE BREAK INITIAL SUBMERG. DRYWELL INITIAL  EFFECT UNDER
(%DBA) TYPE POOL TEMP.(OF) (FT.) AIR MASS (%)  INVESTIGATION

ADDITIONAL TESTS WITH VENT RISER

1 100 Steam 70 11 100 Vent Riser
(Loss Coeff.)
2 100 Liquid 70 N 100 Vent Riser
3 30 Liquid 70 11 100 Vent Riser
NEBG 807 :
. “ “f




® EVALUATION OF TEST DATA
PREVIOUS | ew ur
4T
DATA DATA
ANALYSIS
> &
INTERPRETATION
FINAL TEST REPORT
- EFFECT OF VENT LENGTH
_ DOMINANT VARIABLES .
_ PHENOMENA EXPLANATION
VENT LENGTH l' VENT LENGTH
NOT SIGNIFICANT STGNIFICANT

FINISH EVALUATE WHETHER
’ : SIGNIFICANT RELATIVE

TO DFFR REV. 3




KEY TEST ELEMENTS
TesT OBJECTIVES
TEST REQUIREMENTS
FACILITY FUNCTIONAL SPECIFICATION
FaciLITy DesieN
FaciLiTy CONSTRUCTION

TesT PLan
TesT PROCEDURES

Sy

DATA AcquiSITION SOFTWARE QUALIFICATION

DATA REDUCTION SOFTWARE QUALIFICATION
INSTRUMENT CALIBRA"I'VIONS |
As-BuiLT DRAWINGS

FACILITY AcCEPTANCE TESTS
FacILITY OPERATIONAL LIMITS
OPERATIONAL READINESS REVIEW
OPErRATOR TRAINING & CERTIFICATION
Test Conpuct

Quick Look Data EVALUATION

FinaL Data Repuction

DATA ReporT

DATA UTILIZATION -

BrM
3/19/79




FACILITY DESIGN
. MARK [T 4TCO TEST

USE WITHOUT MODIFICATIONS FROM 4T

® e e © O o O O o

STEAM GENERATOR

UT WerweLL

DoWNCOMER

RUPTURE Disc SysTem

Data AcquisiTion SysTEM HARDWARE
DATA ACQUISITION SOFTWARE
CoNTROL SYSTEM

WATER TRANSFER & TREATMENT SYSTEM
FOUNDAT 1ONS

MODIFICATIONS REQUIRED

Py Sealer

DrRyweELL & SeooL Piece
BLowpown LINE

¢ ExTEND

® - Heat TRace

VENT RISER
INSTRUMENTATION & CABLE

BFc
3979
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MARK 11 47CQ FACILITY DESIGN
PRELIMINARY DESIGN ACTIVITIES
® TEST REQUIREMENTS SPECIFICATION
@ FACILITY FUNCTIONAL SPECIFICATION

® PRELIMINARY DESIGN PACKAGE
o P&ID
o EquirMeNT AceT DRAWING
0 PrriNG DRAWING
o INSTRUMENT/EQUIPMENT LisT
@ FACILITY SPECIFICATION
o lons LEaD I7eM DesioN  (DRYWELL)

@ PLACE DRYWELL ORDER

8 OTHER ITEMS

o DAS Review (DaTA AcquiSITION SySTEM)
o SiTE CLEARANCE PErMIT “
® INSTRUMENTATION ORDERS

BA%c
3/.9/79

se
L




MULTIVENT TEST PROGRAM

PreLIMINARY 1/10 ScALe MuLTiVvENT DATA

FroM 1, 3, 7 Vent TesTs

L.
T
e

-,

Creare Inc.
3/14/79




AL S -
SANOVER, R
» [}

(a) Same vent to wall spacing as geometry 1
(b) Same vent to wall spacing as geometry 2
(c) See Table 3 for def%nition of Test Matrix

TABLE 1
PHASE I — MULTIVENT SCOPING TESTS
GEOMETRIC CONFIGURATIONS
Number Vent Wetwell Drywell Vent Test

Geometry of Diameter Diameter Volume Offset Matrix
Number Vents (in.) (in.) (£t3) (in.) Type(c)
1 1 2.5 10 2.5 0 I
2 1 2.5 18 2.5 0 IX

3 1 2.5 18 7.3 0o . Ix

4 1 2.5 18 32 0 11
5(a) 1 2.5 18- 2.5 4 Ix

6 1 2.5 30 2.5 0 Ix

7(b) 1 2.5 30 2.5 . 6 IIX

8(a) 1 2.5 30 2.5 10 II

9 1 4 18 11 0 I
10 3 2.5 18 7.3 - I.
11 3 2,5 18 32 -— II
12 3 4 30 33 - X
13 3 4 30 93 - IX
14 7 2.5 28 17.3 - I
NOTES:

[t
¢
»

o0




TEST MATRIX

ark 3¢a)
1710 & 1/6 — SCALED MULTIVENT SCOPING TESTS
TYPE I TEST MATRIX FOR GEOMS. 1,9,10,12,14**
Pressurae (psia) 4.5 or 7.5 14.7 45
Steam Mass 0.1,0.2]0.1,0.5, }0.2,1,] 0.5,1,2,{ 1,4,
Flux (lbm/ft?sec)| 0.5,12,2]2 4 4,8,16 16
0.1,0.2, 0.1,0.2
Alr Content (%) 0 0.5 0 0 0.5' '
90,130
Temperature (°F) *90,130 90 90,130 166,200 130
Number of Tests 10 9 6 24 9

Total Number of Type I Tests: 58x5 = 290

TABLE 3 (b)

1/10 & 1/6 —SCALED MULTIVEKT SCOPING TESTS

TYPE II TEST MATRIX FOR GEOMS.

2,3,4,5,6,7,8,11,13**

Pressure (psia) 4.5 or 7.5 . 45

Steam Mass

Flux (lbm/ft2sec) 0.2,0.5,1 | 0.5,1,2,4,8,16
Air Content (%) 0 0
Temperature (°*F) 90,130 130,160
Number of Tests 6 12

Total Number of Type II Tests: 18x9 = 162

*Lower temperature desirable for low mass flux and
will be run as conditions/facility allow it.
**Seq Table 1 for -test geometry description.

Creare Inc.
3/14/79




SUPMARY OF RESULTS TO DATE

1/10 SCALE SINGLE VENT DATA CONSISTENT WITH PREVIOUS
SINGLE VENT TESTS.

THE MULTIVEMT MULTIPLIER 1S LESS THAN ONE

THE MULTIVENT MULTIPLIER DECREASES WITH INCREASING
NUMBER: OF VENTS.

CREARE INC,
3/14/79
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Drywell Pressure

.
.
”
'
“
.

Vent Static i
Pressure

Pool Wall
Pressure

A,
At ———

Coupled Conductivity Probes

'\J-\

Dryv

Signal Traces During a Chug

Creare Inc. " -
' 3/14/79 ‘
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PHASING

£
s ety
FTRAr il

— PHASING DATA TO BE OBTAINED FOR THREE VENT GEOMETRIES
ONLY., C .

o

-

— CRITERIA FOR A CHUG TO HAVE OCCURRED AT A VENT IN
THE MULTIVENT GEOMETRY

- NO WATER IN THE VENT (DETERMINED FROM COUPLED
CONDUCTIVITY PROBES)

- RAPID CONDENSATION AT VENT EXIT (DETERMINED FROM :
STATIC PRESSURE IN THE VENT) .

- PRESSURE SPIKE OCCURRING AT THE POOL WALL (DETERMINED 9
FROM POOL WALL PRESSURE TRANSDUCER) '

;

Creare Inc.
3/14/79
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B Bk T BRI

P e

TYPICAL PHASIHG DATA

— PERCENTAGE OF VENT CHUGGING DURING A PooL cHuG (7 oFf
TIME 1, 2, OR 3 VENTS CHUGGED)

— TIME WINDOW STATISTICS (MEAN TIME WINDOW AND STANDARD .
DEVIATION) 4

Creare Inc.
3/14/79




REMAINING PHASE 1 TESTS

— HKULTIVENT TESTS AT 1/6 scaLe (1, 3 vents)., THESE
TESTS WILL PROVIDE ADDITIONAL MULTIVENT DATA FOR
COMPARISON WITH 1/10 SCALE DATA.

== SINGLE YENT AND MULTIVENT TESTS TO DETERMINE
- EFFECT OF POOL SIZE ON WALL PRESSURES
= EFFECT OF VENT LOCATION IN THE POOL ON WALL PRESSURE
- EFFECT OF DRYWELL ON VENT PHASING

THESE TESTS WILL PROVIDE THE PHYSICAL INSIGHTS NEEDED TO
EXPLAIN THE REDUCTION IN POOL WALL PRESSURES OBSERVED IN
MULTIVENT CHUGGING.

CREARE INC.
3/14/79
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ChuesIns METHODOLOGY.

¢ 3/2/79

1, IntrRoDUCTION

2. 4T DATA INVESTIGATIONS

3. MNuvericaL SorutioN oF THE 4T CHuGGING PROBLEM
~, Acoustic MobEL

5. VERIFICATION OF THE AcousTic MopEL

5. fepLication TO MKII
ANNULAR GEOMETRY AcousTic MopEL

APPLICATION

Suivary

G. K. AsHLey 11

N. M. HowarD

G K. Ashiey II-

E. RsBIn

E. RaBIN

G, K, AsHeey 1l
E. RaBIN
G, K, AsmLey II

G. K. Astey II
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Category 1 Classicalgugs O

Shape: damped sinusoidal
Predominant Frequencies: 20 to 30 Hz '
Peak Pressure Amplitude: 34 to 138 kPa positive (5 to 20 psi)

28 to 96 kPa negative (-4 to =14 psi)

Category 11 C.0. Events

Shape: sinusoidal
Predominant Frequencies: 5, 13, 21 Hz

Pesk Pressure Amplitude: 34 kPa positive and 28 kPa negative (%5 psi)
’..

Category III Mixed C.0. and Chugging

Shape: damped and undamped sinusoidal
Predominant Frequencies: 5, 13, 21 and 20 to 30 Hz

Peak Pressure Amplitude: 103 kPa positive and 103 kPa negative (%15 psi)
Category IV Other Events
Shape: irregular

Predominant Frequencies: mixture of 5, 13, 21, 30, 35 to 40, 45 to 50 Hz

Peak Pressure Amplitudé: 34 kPa (<5 psi) or very low amplitude
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CATEGORY.

l.

11,

c rngAn

Iv,

CLAssicAL

c.o.

Mixep

OTHER

No. oF

Events
14

71

25

27

137

FRAc. ToTAL
Lvenrs

102

182

197

-~ -

1.062

PrincIPLE
_frea,

5,15, 21,

5; ]3; 2JI

22 10 30

5, 13, 21,
30, 35-4D,
4; g

Norm,

CoNnsT,
124.15

314,46
173,28
22,08

633.97

Frac. ToTAL

_Power
0.20

0.50
0.27
0.03

1.00

4,43

6.93

0,82
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VENT PIPE FREQUENCIES
IN 4T

FN=(2N-.1)C/LIL 2 N=1;2)3;ooo

c=U/85ms (1570 Fps) , L=28.65M (4 f7)

. N
1 4,18 Hz |
2. 12,53
2 2088
Yy 2,22
5 | A
6 45,93
7 S

® CATEGORY 11 AND CATEGORY IV CHUGS

F*
OBSERVED

5Hz




. e ®
POOL RINGXUT FPEQUENCIES
IN 4T

FN = (ZN" l)i C / q L. ) N= 112;3)300

C=C,/Y1+BD/Ye
Co = sonic vewoctTy = 1524 m/s
B = BULK MoDULUS = 2,18x10° PA.
Y = Youne’s moDuLUS = 19,5x1010 pa
D =41 DIAMETER = 2,13 M
E =47 wAu_ mxcmess - 1.59 oM
G /LB S WS GIBY )

L=7.01m (23 FT)

N | F

: N FosserveD
1 .4 Hz 36,1, 32.2 1z
2 103.2 110

3 17200 -




EFFECT OF ENTRAINED-AIR
ON POOL SONIC VELOCITY

PRV o
o S ENEENAS

CASE SONIC VELOCITY Fl % REDUCTION
PURE WATER 1524 w/s (5000 Fps) 54,4 wz -
4T rFLexiBILITY 965 W/s (3164 Fps) 3.4 uz 372
ENTRAINED AIR 659 w/s (2162 Fps) 23.5:H7* 2%

* PEAK OF CATEGORY I CHUGS AVERAGED PSD

v




(ONCLISIONS r
; O , oo
47 DATA EVALUATION

CHUGGING INCLUDES A VARIETY OF RELATED, BUT DIFFERENT
PHENOMENA (4 CATEGORIES). ‘ ‘

[

CATEGORY 1 CHUGS DEPEND UPON POOL RINGOUT.FREQUENCY
(c/UL) AND HAVE TWICE THE POWER PER EVENT AS CATEGORY I
CHUGS, . . e e o

v s '

CATEGORY 11 CHUGS DEPEND UPON VENT ACOUSTICAL. FREQUENCIES
(c/by), ' -

r

THE SONIC VELOCITY IN THE POOL IS MODIFIED BY TANK FLEXIBILITY
AND ENTRAINED AIR,

SO T
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NUMERICEL SQLUTION OF 4T
CHUGGIIG PROBLEM

PURPOSE -

UITDELSTAIID PIIYSICS OF 4T CHUGGING
RESPQIISE EPPROFRIATE ESSULRIPTIONS
TO DEVELOP SIMPLE MODEL (ECOUSTIC)

SSULIPTIONS
RIGID TA! I (LATER RELAYED)
IFEV/TONIAN FLUIDS (STEAM END WATER)

FLUID FIELD EQUATIOHNS |
CCISERVATION OF LIASS: -op/at’ + Ve(pv) = 0

CONSERVATION OF MOLENTUM

p[av/ot + (V-V)V] = Vp - [VI) + pg.

CONSERVATION OF ENERGY
o [8e/5t + v-Ve] = -V+q - pV-v - [T:W]

EQUATIOKS OF STATE
STEREI pg = PR,T

WATER p, = B (1-p,/p,)

.
)
[ Srhamste
I o Y

- ",‘
PR TN K

W O dwT




23" AAA

120"

\ /vam LINE
' )

31°.5-1/2" —_—

DOWNCCMER =]
/TEST SECTIO!

[« |
[ « —

m
b

\oawvsu.

3 EL 0°-0" REFERENCE GRADE

EL 0'0”—F

=Dt

il

- G ot e Ow e,
— ——-.-.-é

]

N\
-~

N—v]

e, STEAM
GENERATOR

G1002820-11%

Figure 3-1 '4T Test Facility Schzmatic

«
- "

3-2




u‘-*_.'
[ &9
SRS —
-yt
1 ) S | | S S R |
-« ®© ©® ©
e ~ e § Y © =% ¢

TANK BOTTOM PRESSURE (psi)

.Figure 3-3 4T Bell Jar Test

3-7 -

0.6508

1.331

TIME (sec)



rap
[ - 1
STEAM
- ' l
|
|
|
. |
13.72m |
!
. l 17.38m
. i
P=0 <7 t
s
. WATER {
2 ® . } ’ CALC MES{'! i’ ].01“,‘
4 [ o ; .
3.66m , ., 0.43m f
- 1 0.15m e 3
J PR PR A # 'ml\«tﬁ‘ LY ey Ty PR BN : ! {r
< 1.07m o -
" H ." [N ¢, .
. Figure 3-2 K-FIX Model of 4T Facility
G10CIC20 12
t ' -
o R S 3-5
A Y
A

o

P A TN o

- e




P (kPa)
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Figure 3-4 Estimated 4T Chug Source
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CAORSO SAFETY/RELIEF VALVE LOADS TEST
PHASE 2 QUICK-LOOK TEST RESULTS REVIEW

REFERENCE : 1. CAORSO SRV TEST PLAN, REV. 2 ADDENDUM 2,
APRIL 1978

2. TEST SPEC NO. 22A4381 AX, REV. 2, TABLE 6.1
TEST MATRIX (COPY ATTACHED)
TESTS PERFORMED : ’

o MULTIPLE VALVE ACTUATIONS
- 2, 3, 4 ASYMMETRIC, 4 SYMMETRIC, 8 SYMMETRIC
o SINGLE VALVE ACTUATIONS - NORMAL REACTCR PRESSURE
—  SUBSEQUENT ACTUATIONS WITH 2 10-IN VACUUM BREAKERS

REPEAT PHASE 1 SUBSEQUENT ACTUATION TESTS

LEAKY VALVE
TEST OF REMOTE VALVE V
REPEAT SINGLE VALVE ACTUATION

o SINGLE VALVE ACTUATIONS - REDUCED REACTOR PRESSURE
o EXTENDED BLOWDOLN
o ALL TESTS COMPLETED. MNO ADDITIOMAL TESTS ARE PLANNED.
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Tegt Type ‘ Discharge Valve Closed Time
Test #(1) (2) (10) (13)valve Initial Pipe Conditions (3) " Time, Sec. CVA,Sec Pipe Coolinc Hrs,
1401 sva A CP, NWL, 10" VB 5 2(15) -
1402 CVA A WP, TWL, 10" VB 5 2(15) -
¥ . /=1403.0. CVA A WP, TWL, 10" VB 5 2(15) --
‘1404 CvVa A HP, TWL, 10" VB 5 2(15) -
‘ 1405 CVA A HP, TWL, 10" VB 5 - >2
! 15 SVA F CP, NWL, 10" VB 5 - >2
' 16 SVA F CP, NWL, 10" VB 5 - >2
17 SVA E CP, NWL, 10" VB 5 - >2
18 SVA _E CP, NWL, 10"-VB 5 - >2
.19 SVA U CP, NWL, 10" VB 5 - >2
20 SVA U CP, NWL, 10" VB 5 - >2 i
._n SVA . CP, NWL, 10" VB " 20 - >2 >
. 2201 SVA A ~ CP, NWL, 10" VB 20(8) 10(4) - o 2
T 2202 CVA A HP, TWL, 10" VB 5 10 (4) -- [
@ 2203 - CVA A HP, TWL, 10" VB . 5 10(4) - 23
2204 cva A ~  HP, TWL, 10" VB 5 10(4) - = =
2205 CVA A ‘* #p, TWL, 10" VB 5 - >2 LA
— 23 Retest of Tests 1 Through 22 as Required - -
- 24 VA B/C  ALF * CP, NWL, 10" VR . .. 5,10(9) - >2
25 MVA ALF > CP, NHL. 20" VB 5,10(9) - >2
26 MVA O/ AF.E CP, NWL, 10" VB 5.10,15(9) - >2
27 MVA L2 ©A,F,E,U CP, NWL, 10" VB 5,10,15,20(9) - >2
28 MVA A,F,B,U CP, NWL, 10" VB 5,10,15,20(9) - >2
29 MVA A,F,E, U CP, NWL, 10" VB 5,10,15,20(9) - >2
30 MVA A, F,E,U CP, NWL, 10" VB 5,10,15,20(9) - >2 e
31 (16} MVA 3/¢/u/cB,C,D,L  CP, NWL, 10" VB 5,10,15,20(9) — >2
32 MVA Wv./ii/nA,B,D,H  CP, NWL, 10" VB 5,10,15,20,25, ~-- >2
N/ A/J0/0 KaLaRa V. : 30,35,40(9) o

218 P
1 o}




6L/E

Test #(1) (2) (10) (13) valve Initial Pipe Conditions (3) ‘Time, Sec. CVA,Sec Pipe Cooling, Hrs.
A 33 50 psia Reactor A CpP, NWL, 10" VB 20 - > 2
ez Pres (10) SVA :
“<“34 100 psia Reactor A CP, NWL, 10" VB 20 - > 2
Pres (10) sva
35 200 psia Reactor A CP, NWL, 10" VB 20 - > 2
pres (10) SVA
36 400 psia Reactor A CP, NWL, 10" VB 20 - > 2
pres (10) sSva . .
37 600 psia Reactor A CP, NWL, 10" VB 20 - > 2
Pres (10) SVA
38 800 psia Reactor A CP, NWL, 10" VB 20 - > 2
Pres (10) SvAa
39 SvVA A CP, NWL, 10" VB 20 —— > 2
o 40  Extended Blowdown A CP, NWL, 10" VB (11) (12) -— > 2
& 41 sva (13) A LV, NWL, 10" VB S - > 2 Optional
> 42 sva A Lv, NWL, 10" VB 5 - > 2 Optional
--33 _ _SVA ALV, NWL, 10" VB 5 ™ o0 >.2_ _Optional
4401 SVA (13) A LV, NWL, 10" VB S 10(4) -- Optional
4402 CVA A LV, TWL, 10" VB S 10(4) -~ Optional
4403 CvAa A Lv, TWL, 10" VB S 10(4) -- Optional
4404 CVA A LV, TWL, 10" VB S 10(4) ~=- Optional
4405 __CVA ALV, TWL, l0" VB 5 10(4) > 2 Optional
. Retests of Tests 24 Through 41 as Required
—
g

Test Type

bDischarge

Valve Closed Time

(2)
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TABLE 6.1

Test Matrix
Additions and Retest Description

TEST  TEST | 'INIT. PIPE DISCH VALVE CLOSED TIME
NO.  TYPE  VALVE  CONDITION TIME, SEC. CVA,SEC PIPE COOL,HR
22A01 SVA U - CP,NWL,2 10" VB 20 15 -
22A02 CVA U  WP,TWL,2 10" VB 5 15 -
22A03 CVA U WP,THWL,2 10" VB 5 15 -
22A04 CVA U  HP,THL,2 10" VB 5 15 -
22A05 CVA U  HP,TWL,2 10" VB 5 . > 2
2301  SVA A CP,NWL,10 IN.VB 5 15 -
Repeat 2302 CVA A WP,TWL,10 IN.VB 5 15 -
e 2303 CVA A WP,TWL,10 IN.VB 5 15 -
205 2304  CVA A HP,TWL,10 IN.VB 5 15 -
2305 CVA A HP,TWL,10 IN.VB 5 - > 2
2311 SVA A CP,NWL,10 IN.VB 5 2 -
Rebeat 2312 CVA A HP,TWL,10 IN.VB 5 2 -
ho1- 2313 CVA A HP,TWL,10 IN.VB 5 2 -
1405 2314  CVA A HP,TWL,10 IN.VB 5 2 -
2315 CVA A . HP,TWL,10 IN.VB 5 - > 2
2321 SVA A CP,NHL,10 IN.VB 20 15 -
Repeat 2322 CVA A . HP,TWL,10 IN.VB 5 15 -
oh01. 2323 CVA A HP,TWL,10 IN.VB 5 15 -
5502 2324 CVA A HP,TWL,10 IN.VB 5 15 -
2325 CVA A . HP,TWL,10 IN.VB 5 - > 2
, “‘ | Additional Tests
f‘ 44F01 - 44F05 - Same as 4401 -‘4405 Except No PCM Data For 44F01
Repeat { 4501 MVA A,F,E,U - CP,NWL,10 IN.VB  5,10,15,20 - > 2
27-30 4502 MVA  A,F,E,U CP,NWL,10 IN.VB - 5,10,15,20 - > 2
*26-V *SVA+ - . V- CP,NWL,2 1Q-IN.VB 120 , , .-- > %

*26-A SVA A 'CP,NWL,10 IN.VB 60 - >

* Tests performed 2-16-78 %n conjunction with STI-26, SRV Flow Capacity Test
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* VALVE ACTUATION SWITCH
D.

| ‘ ) )
Q f 4 o

MULTIPLE VALVE TIMING

TEST/SEQUENCE 1
24 0 26
A F
25 0 21
F A
26 0 62 101
A F
27 0 67 178 217
F A E U
28 0 100 144 165
F A E U
29 0 31 40 62
F E A U
30 0 52.79 92
u e F A
45-1 .0 5 &6 21
u B F A
45-2 0 9 70 72
A F U E
31 52 87 116
A
32 0 *6 61 68 B9 111 194 2
H R B D K % L %2

CONTAINMENT DYNAMIC RESPONSE

RANGE OF ACCELERATION 0.046 T0 0,206 (RPY HEAD FLG.)
PEAK ACCELERATION FOR 8-VALVE MVA TEST = 0.156 (RPV HD. FLG.)
NO' TRENDS EASILY IDENTIFIABLE FROM REAL-TIME DATA

PROPER CONCLUSIONS TO BE DEVELOPED FROM DETAILED COMPUTER
ANALYSES
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EXTENDED BLOWDOWN

¢ SRV DISCHARGED FOR 13"MIN, & SEC.

- BLOWDOWN TERMINATED WHEN PLANT TEMPERATURE
SENSOR (#302) AT PEDESTAL NEAR QUENCHER A
REACHED CAORSO TECH, SPEC, LIMIT
(39°C = 102.2°F)

o  LOCAL-TO-BULK TEMPERATURE DIFFERENCE PROBABLY
WITHIN RANGE OF 10 TO 20F

e THE AVERAGE PLANT TEMPERATURE SENSORS DATA GAVE
REASOMNABLE INDICATION OF BULK POOL TEMPERATURE
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OVERALL CONCLUSIONS

o OBJECTIVES OF CAORSO SRV TEST PROGRAM HAVE BEEN
SATISFIED ‘

o TEST RESULTS CONFIRM THE CONSERVATISM IN SRV QUENCHER
DISCHARGE SUPPRESSTON POOL DESIGN LOADS
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