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NUCLE AR ENERGY, ,

DIVISION |

GENERAL ELEgtC COMPANY,175 CURTNER AVENUE. SAN JOSE. CALIFORNIA 95125
Mail Code Phone (408) 297-3000, TWX No. 910-238-0116 BWR PROJECTS DEPARBEE -

September 24, 1975

Mr. R. L. Tedesco
Assistant Director for Containment Safety

- Division of Technical Review
Office of Nuclear Reactor Regulation ,

U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

Dear Mr. Tedesco:

Attachedarethreecopiesofthe[visualai used in presentations to
members of your staff at generic iheetings h61d in San Jose on
Sept aber 16-18, 1975. Portions of the material contain information
which the General Electric Company customarily maintains in confidence
and withholds from public disclosure. The infomation has been handled
and ' classified proprietary by GE in accordance with the procedures and
standards set forth in Att9ehmant A to this letter; and we hereby request
that the material identified as proprietary be witheld from public
disclosure in accordance with the provisions of 10CFR2.790.

The proprietary information in'this transmittal is necessary'for our
business and gives us an opportunity to obtain an advantage over compe-
titors who do not have access to it. 'Ihe data was obtained at considerable
expense to General Electric or via exchange agreements with other sources
which require proprietary treatment. Its release would allow competitors
to confirm similar designs without incurring similar expense. ' Extensive
measures have been employed to guard such information, and to the best
of our knowledge, the information has been released outside the company
only in accordance with contractual proprietary agreements.

Please all if you have any questions or coments on this material.

Sincerely,

8604010050 860114
PDR FOIA
FIRESTD85-665 PDR Geza L. Gyorey, Manager

BWR Licensing

Attachments
cc: L. S. Gifford I
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GENERAL ELECTRIC

.

PROPRIETARY CIASSIFICATION SYSTBf

General Electric proprietary doctnents contain information and are of the type
which General Electric customarily maintains in confidence and withholds from
public disclosure. To the best of General Electric's knowledge and belief,
such documents have consistently been maintained in confidence and no public
disclosure has been made of them.

Documents are classified proprietary pursuant to standard General' Electric
procedures pertaining to such classification. General Electric's definition
of proprietary information is similar to that used.in the courts to define
" trade secrets". The definition encompasses "any formula, pattern, device
or compilation of infonnation which is used in one's business and which gives
him an vypurtunity to obtain an advantage over competitors who do not know or
use it." Additionally, a substantial element of secrecy must exist, so that,
except by .the use of. improper means, there would be difficulty in acquiring .

the information. Some factors to be considered in detennining whether given
infonnation is proprietary are: (1) the extent to which the information is
known outside the busines; (2) the extent to which it is known by employees
and others involved at General Electric; (3) the extent of measures taken to
guard the secrecy of the infonnation; (4) the value of the infonnation to
General Electric and its competitors; (5) the amount of effort of money expen-
ded by General Electric in developing the infonnation; and (6) the ease or
difficulty with which the information could be properly acquired or. duplicated
by others. Additional infonnation treated as confidential consists of business '

intelligence such as business plans, forecasts, financial data and similar
infonnation which, if obtained by competition, could compromise the interest
of the Company. !
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.
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C| SJPPORT STRUCTURE 10 PIE ITEREASES LOAD
'

.
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i
-

.
.

,

A| I'|S'|I'| LESS tH-tuiVE
'

B| SEPARATI0i1 CRITERIA LESS EASILY ET
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TESTS TEMSEl.VES ARE REPRESENTATIVE OF REAL STRUCTUES RO ARE C0t1SERVATIVE.
-

.

*
LARGE UtEERTAltflY FACTORS IDT NEEDED ON LOADS

*

.
LARGE MARGINS ON LOADS TEMSELVES ARE U! CALLED IVR

TERE IS NPl.E CONSERVATISi IN STRUCIURAL DESIGN
*

.

i. .
-

*

LDAD SPECS lillH A REAS0tMBLE MARGIN 10UI.D E.
-

PIPES 30 PSI X I.30 = =40 PSI. .

,

'

EAMS 60 PSI X I.30 = 5 80 PSI
,

H0j R00R 3.'3 PSI X I.30 = =4.5 PSI A P
-

.

*

LDADS FUCH IN EXCESS OF ADE MAKE TE TECHNICAL VIABILITY QJESTIQ!ABl.E

! *

G.E.'CURRBIT SPECS ARE SPECIFIED AS FOLLOWS IN ATTEPT 10 BE VERY
CONSERVATIVE:

'

.
,

'

PIPES 60. PSI
'

-

, .

IDMS IISPSI
-

-

'

H0J IIPSI-

'

I. .

*
; G.E. SPECS ARE 0/ER CONSERVATIVE AfD NRC SH7JLD CONSIDER ID.ER VALLES,

'

10T HIGER ONES TO ACHIEVE IDTH AN OVERAU_ SffER DESIGN AfD ONE.THAT,

: ISPOSSIB.E: . . I
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'-# V interoffice Correspondance
h5

October 1 1975 I

h( f

. H. Ramsthaler
Rogers 220

BWR DYNA'iICS POSITION LETTER - LLW-61-75 ,

This letter documents infonnal transmittal of an ANC sunnary position
letter on General Electric (GE) analyses and experiments related to
the GE Pressure Suppression Test Facility (PSTF). The attached report:
"PSTF Scaling, Test Repeatability, and hCU Froth Loading", SSRD-14-75 |
is authored by B. A. Bush and B. S. Anderson. The report presents
conclusions and recarnendations based on available data, and gJalifies
certain conclusions based on future receipt of confimatory data frcm
GE. The scaling analysis and conclusions are directed tcvard BUR pool (
motion parameters, and not toward othei indirect phenanena such as air |-

tubble shape, fonnation, structural pressure loads, etc.

By copy of this letter, the reference report is being sent to NRC-TR
(R.L. Tedesco and J. A. Kudrick) and ERDA-ID (T.D. Knight).

V

| W
. . (f

L. L. Wheat, Manager
,

Containment Systens Project
Reactor Behavior Program

dp

*

Attachnent as stated

cc: BSAnderson
BABU sh
EPEales
IAEngen
WHLe'
RlMing s '

CLNalezny
DCSlaughterbeck
RRStigerM .
File C2.0

.
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f
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Reoort flo. SSP.D-14-76"

,,

Date Octobe r, 1975' '

.

-

. .

I
~

PSTF Scaling, Test Repeatability, and |
|

HCU Froth Loading

i
'

.

!
1

'

|

|
BY |

-

B.A. BUSH 3d*
*

'
,

B. S. AllDERSON [ f 4.,, , b e ,

Approved: -

1 Supervisor* -

- -

/K K Manacer
., \\

'

.
K/ M Program Manager'

-

/rt1@
'" '

,

1

|
-

|
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SYSTEMS SAFETY RESEARCll DIVISION#
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e , '
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i '/**' Interoffice Correspondence
.N W .

,%

3'- April 19, 1976
,.,

-

,',$ et,

A J.H.RAMSTHALERfh, ROGERS 220

'
.

4 CRITIQUE OF GENERAL ELECTRIC SAFETY-RELIEF VALVE ANALYTICAL MODELS - LLW-18-76

References: (1) JIMills, " Analysis of the General Electric Safety-Relief
Valve Discharge Analytical Models", SRD-71-76, April 1976.

(2) SCChang, " Critique of the General Electric Safety-Relief
Valve Discharge Analytical Models", SRD-79-76, April 1976.

This letter infor:nally transmits Reference (1), authored by Dr. Jim Mills,
an ANC consultant, and Reference (2), authored by Dr. Sin Chung Chang,
completing the laboratory's initial review of documented General Electric
Safety-Relief (S/R) valve analytical models. A recently received General
Electric amendment to their model report is currently being reviewed on a
part time basis, and will be critiqued in a later report.

The conclusions prov' led in the two' references raise several questions
about the General Electric models and conclusions. Until satisfactory
resolution of the main concerns is obtained, the INEL staff position is
that the General Electric models and Ge'neral Electric conclusions about
those models are not technically substantiated.

This work is a partial fulfillment of the level of effort task entitled
"BWR Dynamic Phenomena Investigations" of the I-214 Containment Analysis
project.

Copies of the two proprietary referenced reports are being informally
sent to: ,

NRC: DHKShum JAKudrick(3)
WLJensen RLTedesco
PENorian LSlegers
ZRRosztoczy DFRoss-

ERDA-ID: PElitteneker TDKnight

${
,

L. L. Wheat, Manager
Containment Systems Project
Reactor Behavior Program -

-

.

la
Attachment as stated

F (f
-
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PROPRETARYINFORMATION
-

5" d'd6
i

~
--

,, April .,1976._,
.

!

CODE DEVELOPMENT-VERIFICATION-APPLICATION*

SYSTEMS RESEARCH
' SYSTEMS ANALYSIS EXPERIMENT SPECIFICATION

CRITIQUE OF THE GENERAL ELECTRIC SAFETY-RELIEF

. VALVE DISCHARGE ANALYTICAL MODELS

by

S. C. CHANG C (n;

APPROVED:
.

-h M o.1LJ.A.

\ #
Supervisor

~A$ w $ E P PdtL
#

Systems Research Division

r
Reactor Behavior Program

.

.

. .

IDAHO NATIONAL ENGINEERING LABORATORY
Aerojet Nudear Company,

.

s



_, . , r . __ . _ _

. _ . . . . . -

p'' ~'~"-~(' ATTACHMENT IS PROPRIETARY I

wq w _e+., IDAHO NATIONAL ENGINEERING LABORATORY
. ,

~
--

/[g}
__

AEROJET NUCLEAR COMPANY
-

$50 SICOND d1Rtti. lDAllO I.stts. ;D nito n 90t e em .a mm . . . . . . , . . .

f ,

J'Jd 3 91976 ,hi
.

Hr. P. E. Litteneker, Chief
Reactor Behavior Branch
Idaho Operations Office - ERDA
Idaho Falls, Idaho 83401

BWR POOL SWELL MODEL COMPARISON - RAM-374-76

Reference: (a) JIMills, "BWR Pool Swell Model Evaluation for Mark III
PSTF Test Data," SRD-ll6-76, June 1976

This letter transmits Reference (a), which is a proprietary report con-
taining data provided by the General Electric Company. The attachment
describes a model comparison effort, of a rather limited scope, where an
INEL one-dimensicn.1 pool swell digital computer code model was compared
with General Electric data on BWR pool motion resulting from air blowdowninto the pool.

Generally good agreement between the model and data was
obtained when a reasonable fraction of the pool water was allowed to
interact with the air bubble in the calculations. The conclusions are:(1) the model will closely predict both pool surface position and
velocity, using a reasonable interacting pool surface area, and (2)
correla, tion is :eeded to select the fraction of pool surface area inter-

a

acting with the air bubble. This work was completed under the I-214
Containment Analysis level of effort task entitled "BWR Dynamics " Node46, of the I-214 Pert Chart.

h h f/ -,

J. . Ramsthaler, Manager
Reactor Behavior Program

LLW/cb

Attachment as stated

cc: LSlegers, NRC-RSR
WLJensen, NRC-OSS

JKudrick, NRC-OSS (2)
Glainas, NRC-DSS
DFRoss, NRC-DSS
ZRRosztoczy, NRC-OSS

- RLTedesco, NRC-DSS i

WHlovelace/RCRossi. NRC-MIPC
RWBarber, ERDA-RSRC
TDXnight ERDA-ID
FHTingey, ANC, w/o Attach.
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FOR MARK III PSTF TEST DATA
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IDAHO NATIONAL ENGINEERING LABORATORY '

Aerojet Nuclear Company
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P. O. Box 1625
Idaho Fan . Idaho 83401s

November 24, 1976
,

Mr. P. E. Litteneker, Chief
Reactor Safety Behavior Branch
Idaho Operations Office - ERDA
Idaho Falls, Idaho 83401

REVIEW OF GENERAL ELECTRIC SAFETY - RELIEF VALVE MODELS - Stig-91-76

Ref: J. I. Mills and R. A. Pate, " Review of Safety - Relief Valve Analytical
Models", PG-R-76-002 (November 1976).

Dear Mr. Litteneker:

The Reactor Behavior Prograu recently completed a review of several reports associate'
with general Electric Company analytical models for transient rerponse of BWR
safety - relief valves. This letter tra smits the referenced rep 1rt, which presents
the Reactor Behavior Programs current position on the technical status of the
subject models. Connents from the NRC Containment Systems Branch aave been solicited
and included in the referenced report.

,

!

This task was funded by Project A6009. Containment Analysis, and no schedule node
is associated with the task. I

Very truly yours,

i

R. R. Stiger, Manager
Reactor Behavior * Program

LLW:clh

Attachment
A.* stated

cc: S. Fabic, NRC-RSR
W. L. Jensen, NRC-DSS

,

T. D. Knight, ERDA-ID
J. A. Kudrick, NRC-DSS
G. Lainas, NRC-DSS -

P. E. Norian, NRC-DSS
0 '.. Rots, NRC-DSS

.

Z. R. Rosztoczy, NRC-DSS
L. S. Rubenstein, NRC-NRR
L. Slegers, NRC-RSR
N..SuyMRC-DSS.(64

.

R. L. Tedesco, NRC-DSS
F. H. Tingey, EG8G w/o Attach.
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Report Number PG-R-76-002

' ' " ~ ~ " " ' " ' '
FROPRitTARY WORidATION

,

CODE DEVELOPMENT-VERIFICATION APPLICATION '

SYSTEMS RESEARCH
' SYSTEMS ANALYSIS EXPERIMENT SPECIFICATION

REVIEW 0F SAFETY RELIEF-VALVE ANALYTICAL MODELS

'

J. I. ills ' ' -

)*
,

'

R. A. Pate j

Approved:'/ [ (I
R.'A. Wells, Supervisor, .

3 4 ' V*

Es P. Eales, Manager
Systems Research Divfsion

L."L. Wheat
Reactor Behavior Program

IDAHO NATIONAL ENGINEERING LABORATORY

EGsG.

EG&G Idaho' Inc.,

P.O. Box 1625
Idaho Falls, Idaho 83401
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~
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.
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'

SERIES 5806
. .

,

e VENT CLEARING TRANSIENTS ARE
COMPARABLE FOR AIR AND STEAM ..

. BLOWDOWNS.
..

I

e DURING POOL SWELL VENT FLOW IS-

INDEPENDENT OF VENT SUBMERGENCE.

e RATE OF DECREASE IN DIMEllSIONLESS
SLUG LENGTH IS INDEPENDENT OF
DRYWELL PRESSURE RATE AND INITIAL
SUBHERGENCE.

'

-

-
.

.

.

e POOL SWELL BREAKTHROUGH ELEVATION
SIMILAR FOR BOTH AIR AND STEAM !
BLOWDOWNS.

,

!

I.

e AIR TESTS YIELD' HIGHER SWELL !
. VELOCITIES THAN STEAM TESTS. i

.i

I e POOL SWELL' IN 1/3 AND FULL SCALE
l IS GENERALLY COMPARABLE. .

*
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INTRODUCTION '

. . .. . -. .

1959 TH B62 PESSLE SJPPESSIGt TESTIfG
.

. e BASIC l!EEFST#aliG OF SYSTBi EPRR'#E

.

e WICAL M GRAllENT ESIG! BASES.

.

e VERIFICATIGl T K@tYTIC f0 El.S
.

1 .

1

B70 TH BB S91L FURIZGiTAL VINT TESTIIG

e INITIN.FORIZGfiAL M QBRIf5 TESTS

!
.

e W 0.fARITE M0 W ECD &RIiG FDEl.S EVELOPED t
.

e IIBITIFICATIGl T RIL Sal .
.

.
,

.

B72 TO PESSIT - LA%E SCALE PESSUE SU4i6sSIGt ff0GP#1
-

-
.

e 372 #3 B73 PSTF CGSTRJCTIGl
.

l#E SCALE OFIFFATORY TESTS STARTI:E laMR B73e

1
. t
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PROGRAM O8JECTIVES !
'
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C0!! FIRM DESIGN BASES OF MARK III WITH LARGEe
-

.

! '

SCALE TRANSIENT TESTS'

-
.

i'

'.
,

*
\ |.

1
. .

.

* EXTEND THE PRESSURE SUPPRESSION DATA BASE OVER
:

A WIDE RANGE OF PARAMETERS TO VERIFY INDIVIDUAL
.

' COMPONENTS OF THE MARK III DESIGN M0'DELS

.

.

"

;
- .

_

-*WHERENECESSRY[DEVELOPENOUGHTESTDATATO~ ' ' ~ ~

.

1

*
- VERIFY NEW ANALYTIC MODELS ,

.
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PSTF DESIGi Pt.PA'ETEf6 -

'
,. .

-

.

'

- 251 BWR/6 PSTF

MARX III MARK IIIPAPK2TER PSTF -

BL0i!DGM VESSEL PRESSURE 1,015 PSIA 1,050 PSIA
.

3 3
BLOWD0'.M VESSEL VOLUIE 160 FT 21,222 FT V132'

,

i. . .
,

,

2 1/126BLDHDTH AEA (LIQUID) 0'0246FT! 3.10 FT
-

.

2
BLCE0ial AEA (STEf?D O'.0341FE* 4.46 FT 1f131-

,

ESIEl Dio"r! ELL PESSUE 75 PSIG ,25 PSIG

D M ELL VOLT!'E 2'|355FT!. 3021500FT3 V128
-

,

2HORIZ0itTAL VE!!T AEA 4.1FT? 507 FT 1/124
,

.

..

StPPESS10il POOL VOLT 2E 1,150 FT . 149,000 FT3 1/1303

;
.

StPPESSI0il FOOL EPTH 21FTI 21 FT . .

,

4

. . .

WEDIELL AIR VOLLTE 10'|260F 1,244|000F 1/121;

|
.

* PAR /JETER IS ADJUSTABLE TO SIRLL VALES
,

1._ - - _ . . - . . _-- . .. .. . - _. -__-__ . _ __

'
,

_ _ -
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SPOOL SECT!0NS
*

.

j -f'1
,

.

. . is .

1 EXTENS10N r-- W- 2-
' O -

, d| CONTAINMENT AIR SPACE (*10',000 FT )3'

p-DIP TUBE || 10 PSIG MAX. RUPTURE DISKS
,

|i ,A )*!i V l
~

14 _ FLOW CONTROL;

|' s: 1,N0ZZLE I'!

: : .t
) : a RUPTURE E

gi

.[
l' ,

, si !j . DISKS j '

Q ":, {
^ }j/ .

,

!
,

*
.

"

(' SUPPRESSION 900L BAFFLE

'
@ BLOWDOWN t (MOVABLE) 24* H!rH-

LINE ,

T _I
_.

! ! EATEF :

! | '. GRADE - -- - _,_ y_______ _ _ ' _ _ _ -8 .' l
'

-,---

,,,|BLOWDOWNVESSELi DRYWELL _' '

I I 19,
i 4 7" ID X Ig.5 ' 10'ODXgl' .

,

;'

160 FT 2365 FT I I
'

- '

1160 PSIG (DESIGN) 75 PSIG {'| ). .

(DESIGN) l' SUPPRESSION #00Lg .

i L.
j '

1- --

T .I
-.

,

I 4.5' -

HORIZONTAL VENT I L_
1 -4 - 'i, TEST SECTION s i .-- .

.4 * -

(REMOVABLEJ | 5-
.

' ''

8
g 4.5'

,

-

f~ l l1 I. -..

T_ ,..l , , .- .- .--

| Figure 3 -- PRESSURE SUPPRESSION TEST FACILITY * *-
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Figura 2'-- TYFICAL llORIZONTAL VENT TEST SECTION
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MARK III C0dFIRMATORY TEST PROGRAM
,

SUMMARY

Ril. SIZE \SETESTS
.

'

SIEfit M m !E'

9 01 l e OEP/L ENsl ESP 0iEE
902 't til TETS e \BU G.EARIiXi

'
'

9 05 e GIEEATION EFFECTI\EESS
*

.
.

s
.

e O U5GI!E MTA -
. .

AIRI E Tris
'"~

9 05 ) e POOL ShB l. M TA1215TS,

905 L e STPIII1FR. IIPACT AEE POOL
'

.

.
-

_

1/3 SCtLE \ Sir TESTS .
.

STEffi EIUd5 ,

.

5311 1 e Pal.S!EL MTA
: 532 i e AP AT HCU RODR

SSB / 3 TESTS
e POOL IN1. LM DS

SFBI / e IRAEL #0 \SE ESPDEE.

,

SEE } 51 TESTS e RUID ICU Qi STR!fiUES
,
-

:

AIRDElr45

SE05 } 12 TESIS e F00L SE E L '

.

, ,

.

..

a

if, .

.

I-
. ,

,

*
,. l,

. .
_

. .
,

-
* *

. _g
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'

FUTURE TEST SUMMARY'

- .

. .

-
.

-
.

1/3 SCALE STEAM TESTS !
'

e 9RL P1040hN ESFUEE (010GGItGL

.

e SUPntsSIGi POOL THEFFN. STRATIFICATIQ1
-

,

'

e ICT F00L VIFPATI0iG ,
-

.
.

.

i ..

e LIQJID ELD @0h76
.

e O!!EING 1RL LDE
-

.

1/9 SCALE STEAM TESTS

e ADJfGIT EIT IffiEP/CTIQG - - - -

.
. .

.

I.

t

.

:

1

.

. g

. .

.

i'
.

- ,

.

.

.

@ .

-
.

.: . .- - - - - - - - . - - - - . _ . . _ . . _ . . _ . _ _ . . . . . . . . . . . . . . . _ _ _ . _ _ _ . _ . . . . . .
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' '

LARGE SCALE TESTS
-

.

( SERIES 5701 TH 5703 )
.

-

,
.

lEST OdJECTI'ES
*

i -
.

e lARGE SCALE LEU 6TPATIGl 0F HORIZUffAL ET SYSTBi - -

. -

r MTA BASE FOR IESICil IETHODS EIFICATIQ1
~ *

-
-

-
,

IIBITIFICATI0il 0F REHER EQUIRIiE iDIL EElmBli
.

e
r -.

.

-
. ~

-

IRJOR TEST PAP #ETERS
.

.

e STEAli BLGE6 FR0ii-1000 PSIA
'

. .

e BLGEl SIZE 70L 100L 200% DPA
'

e ET StBERGBIE 2 FT THIU 12 FT
.

. ,

e IU'EER OF ETS 0E,110, THEE ~
.

-
, , . . .

e IUEER T TESTS Ill SERIES = L;0 '
-.

.

e

.
.

.

e

.
.

)

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

- -.. - ... . .
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.

LARGE40 ALE STEAM SLOWDOWN.

TWO VENT<

D' . .
.

-
.

< .
,

.

O*

I B
scoNSERVATIVEl

~
.

*

,
..

O
|

* ' "
.

F i |-
.

-

4-

h pacoscowsERVATivEl .

Ot
.-

40 .

.

8| u

l, '

.

:
.

1 A VENT Ol-
.

O vEwT ol
.

.

-

. *

.

1 l i*

9
9 1 :.

EXPERedE9ffAL TlaaE OF VENT CLEARING
'

.

.
.

garge scale Steam-8bwdown. Two Vent
,

.

.

I*

\
.

- . - . _ . . . . . . . . . . . . . . j
-

. . . . . . -
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.

- .

[
-

.

2
rst (un/u ) .

4.0 -
Initial Drywell h uidity = 0.0
Final Pool Bui.1 ding ihmidity = 1.00

i-u'

.

3.5 ~ - s
.

.

.

.

~
.

3.0
- 20 .

e "
3

5-

4 .-- .

A* 2. .

j .

->

25
-

.W.

a . 0-
-

. ..

.

. ~ .
'

3 '

1.5 -
- 10.

.
.

G-Test series 5701~'
'

1.0- ,

8-Test series 5702
, -

3
.-

.

. ~

* ..r .
.

.

.

.

) )t t
1c . . . .

. . .

0 5 1.0 1.5 2.0,* 2.5 3.0 3.5 (PSI)

Mr.Astntzn razssuzz mIss i
-

Coatsinnent Pressure Rise Comparison.
.

- .
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MAJOR TEST C0tlCLUSIONS -

.

. ..

#

IRf.El. FE/K FiSSL'E IS CUSER/ATI\El.Y PEDICIED BY.
.

IESI61 fiIEl..-

.
-

.
_

VEllT Of3RI!G l'IIEl. GI\ES CCEER/ATI\E PEDICTIGl T \ BIT*
'

'

OfAM!E TIIE.
eh , -

s-

.. SFALL A'IILT T STEAM IEEASED TO IEal. AIR SP/E IL"JfE
'

PQX.SEL (~15 LES.).-

*

,

'

POOL SalIIS:GRIGl FOI!!T IS m TrE 10 FT TO 15 FT Pl!EE..

, .

POOL Sell fMMit \E0 CIT ( IS CG.TrHIED BY AIR QFul!E PATEy .

INID F01.
--

AFTER \Eli OfAM!E F01 GE ETIGi IS SFAll. h.. . /~'*

aw e ''"'

-

. ,,g,e
"M LlEDSI!!RR. E LQi. %,w ' -*

..

. .

'g S

p e

h

-., .

?'*

.

-
-

.
.

.

g

.

#
_
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LARGE SCALE AIR TESTS

( SERIES 5705) .,

. -

.

'

GUECTIVES
.

FOOL S!al LiTA PASE liITli LNEE 03.dlliG PATES #D. -

.

GEATER AIR FPJCTIGl.
'

-

.

.

EASLE REES Gi STP.IPu"ES AM SLHTESSIGl FUL
.

*.

.
,

. . ..
-

MilCR 1EST Pt."/ETEP3
.

.
, , .

.

.. AIR EIIlul FPd 1000 PSIA. -

.t

.

110 \ BITS gel.. -

l'AXIlm SIZE Emii FG TEST f7CILITYe

(4.25 IlDi \BITIRD. . '

'

VENT SLEECEtIE 6 FT KS la FT.
.

*

' ~

REE TRET ELWATICS 4 FT, 8 FT,1& FT. -
. ''

,

.

.
*

.

.

.

-
.

.

-
'

.--.--..-.-__------------------t--- . - - - -, ,-
. . . - - . . - - . . - . . . . . . . .

__ . - - -
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i ..) ' E6EO idaho, Inc.'

P. O. Box 1625
Idaho Falls, Idaho 83401

November 24, 1976

Mr. P. E. Litteneker, Chief
Reactor Safety Behavior Branch
Idaho Operations Office - ERDA
Idaho Falls, Idaho 83401

REVIEW 0F GENERAL ELECTRIC SAFETY - RELIEF VALVE MODELS - Stig-91-76

Ref: J. I. Mills and R. A. Pate, " Review of Safety - Relief Valve Analytical
Models", PG-R-76-002 (November 1976).

Dear Mr. Litteneker:

The Reactor Behavior Program recently completed a review of several reports associate <
with general Electric Company analytical models for transient response of BWR
safety - relief valves. This letter transmits the referenced report, which presents
the Reactor Behavior Programs current position on the technical status of the
subject models. Coments from the NRC Containment Systems Branch have been solicited
and included in the referenced report. :

,

This task was funded by Project A6009, Containment Analysis, and no schedule node
!is associated with the task.

Very truly yours,

R. R. Stiger, Manager
Reactor Behavior * Program

LLW:clh

Attachment
As stated

cc: S. Fabic, NRC-RSR
W. L. Jensen, NRC-DSS

,

T. D. Knight, ERDA-ID
J. A. Kudrick, NRC-DSS
G. Lainas, NRC-DSS -

P. E. Norian, NRC-DSS
D C. Rois, NRC-DSS
Z. R. Rosztoczy, NRC-DSS
L. S. Rubenstein, NRC-NRR
L. Slegers, NRC-RSR
N.SuvNRC-DSS.(64
R. L. Tedesco, NRC-DSS
F. H. Tingey, EG&G w/o Atta.ch.

*
.

A-

p
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'

ATTACHMENT IS PROPRIETARY
, s r .. |

i

. /]. . . IDAHO NATIONAL ENGINEERING LABORATORY
'

- "3

=c=ar q ; " e, _
m .

__ a c- -
- = - - are c. a.nr - -

/ g' '
,/ .f

ALROJEl NUCLEAR CO\iPANY Sso >ttoNo d1Rit t. iinno t stts. :o sno mei , os w.on

a'^.|;. . , .w

y 3 01976 >

Mr. P. E. Litteneker, Chief
|

Reactor Behavior Branch |Idaho Operations Office - ERDA l
Idaho Falls, Idaho 83401

|

|
'

BWR P0OL SWELL MODEL COMPARISON - RAM-374-76
|

Reference: (a) JIMills, "BWR Pool Swell Model Evaluation for Mark III |
PSTF Test Data," SRD-ll6-76, June 1976 |

|

This letter transmits Reference (a), which is a proprietary report con-
taining data provided by the General Electric Company. The attachment
describes a model comparison effort, of a rather limited scope, where an
INEL one-dimensicnal pool swell digital computer code model was compared |
with General Electric data on BWR pool motion resulting from air blowdown iinto the pool. Generally good agreement between the model and data was

iobtained when a reasonable fraction of the pool water was allcwed to |
interact with the air bubble in the calculations. The conclusions are: |
(1) the model will closely predict both pool surface position and Ivelocity, using a reasonable interacting pool surface area, and (2) a I
correla. tion is needed to select the fraction of pool surface area inter- |
acting with the air bubble. This work was completed under the I-214 I

Containment Analysis level of effort task entitled "BWR Dynamics," Node |46, of the I-214 Pert Chart.

1

' L '

,

J. . Ramsthaler, Manager
Reactor Behavior Program

LLW/cb

Attachment as stated

cc: LSlegers, i1RC-RSR
WLJensen, NRC-DSS

* J Kudrick, NRC-DSS (2)
Glainas, NRC-DSS
DFRoss, NRC-DSS
ZRRosztoczy, NRC-DSS

- RLTedesco, NRC-DSS
WHLnvelace/RCRossi, NRC-MIPC
RWBarber, ERDA-RSRC
TDKnight,ERDA-ID
FHTingey, ANC, w/o Attach.

.. , ,. . . , , .

I
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| SERIES 5806
,

e VENT CLEARING TRANSIENTS ARE
COMPARABLE FOR AIR AND STEAM |,

Bt.0WDOWNS.
.

!

e DURING POOL SWELL VENT FLOW IS-

:lINDEPENDENT OF VENT SUBMERGENCE.

i
'

e RATE OF DECREASE IN D I M E N S I 0 fl L E S S
SLUG LENGTH IS INDEPENDENT OF |
DRYWELL PRESSURE RATE AND INITIAL
SUBHERGENCE.

*

|

I.

e POOL SWELL BREAKTHROUGH ELEVATION |

SIMILAR FOR BOTH AIR AND STEAM .'
BLOWDOWNS.

.

!

I

e AIR TESTS YIELD' HIGHER SWELL i
. VELOCITIES THAN STEAM TESTS. I

,.

o POOL SWELL' IN 1/3 AND FULL SCALE
IS GENERALLY COMPARABLE.

.

- .

. . _ ._ p \
-

-

-
... . . . . . . _ _.. ._ . . . . .

-. -. . _. - - . _ . .. . . _ - - ...
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.

INTRODUCTION '

- . .
. ..

|

1959 TEJ BF.2 PESSUE SLPPESSIGi TESTIf5 )

o BASIC UEFSTNCIfG G SYST54 EFKR'#E
- -

e VERTICN. W CGITAll!BfT ESIS! EASES
.

.

e VERIFICATIGi E NM.YTIC I'DELS
-

.

B70 TEJ B73 S'All. HORIZ0ffAL V5fT TESTIIE

e INITI/L HORIZGITAL M CLEARItB lESTS 1

'

e W QERING M0 VENT ECOERING lDEIS EVELCED.

.
,

o IDBfflFICATIGl0FPCQ.S!at .

.

..

B72 TO PESSIT - URGE SCAE PESSUE SUPPESSIGi Pf0GP#i
-

,
.

o B72 N0 B73 PSTF CGSTRUCTIGl

lARE SCAE CCFIP?ATORY TESTS STARTI:E IGEEER B73e

!

!

. ..

e

.

O
o

e

-. ---
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|

PROGRM108Jf.CTIVES
~

.

.

',-
-

:
)

CollFIRM DESIGil BASES OF MARK III WITH LARGE' *

!
i

'

SCALE TRANSIEtiT TESTS

)
. .

-

|

EXTEND THE PRESSURE SUPPRESSION DATA BASE OVER*

,
A WIDE RANGE OF PARAMETERS TO VERIFY IllDIVIDUAL

i

COMPONENTS OF THE MARK III DESIGN MODELS

.

.

.. .. ...

WHERE NECESSARY, DEVELOP ENOUGH TEST DATA TO*

VERIFY llEW ANALYTIC MODELS'
,

.

.

O

e

t 6

- |
'

. ,

O

e

4 6

~ ' '

|
--

' ' '

-. -... .--- _



.

.. ,. m,-
.

PSTF DESIGi P/m"ETERS |
-

. j.

.

'

251 BWR/6 PSTF

PAP #ETER PSTF fiARX -III MARK III'

._

BLOWDG!d VESSEL PESSUE 1,015 PSIA 1,050 PSIA

l

BLOWD0Zi VESSEL VOLlEE 160 FT3 21,222 FT3 1/132

BL0i!D0!H AEA (LIQUID) 0.0246 FT * 3.10 FT2 1/126
..

2BL0i! 0',|H AEA (STEND O'.0341FT! 4.46 FT U131
9

DESl&l DR'A! ELL PESSUEE 75 PSIG 25 PSIG
,

D!M.7.LLNLlEE 2',355FT! 302J500FT33
1/128-

-

2HORIZ0ilTAL VE!!T AEA 4.1FT? 507 FT2 1/124
,

3SIPPESSION POOL VOLl2 1,150 FT . 149|000FT 1/130

SlPPESSICH FOOL DEPTH 21FT! 21 FT . .

,

WETWELL AIR VOLLEE 10|260FT3 1,244,000 FT3
~

1/121

'

* PARAETER IS ADJUST /3LE TO SiiALL VALES
- _ _ - _ - --_ _ ____- . - .. . - _ . - -. _ _ _ _: _ _ . -

-
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,___m, _ _
**

SPOOL SECTIONS '

.

.f 1 '

' .

Ii .

EXTENSION r- ~ - -2
'-

d! CONTAINMENT AIR SPACE (^10',000 FT )3
,

'

r DIP TUBE | 10 pSIG MAX.
i id ||| ,k

.
'

RUPTURE DISKS-

1 4 JLOW CONTROL |8
'' ^ ' ' .

88 I N0ZZLE
-

a RUPTURE IIf= 1',

,

I[ . DISKS
N *|

,

-Q ..

J V
,

s .-,

~. [. --. -, .
. .

,

SUPPRESSION POOL BAFFLE lde BLOWDOWN
(MOVABLE) 24' H!I'H !LINE

! } EATEF 9 ,T
*f . GRADE

_ ___ , 8 ,' I_ , _ .

~
^

^ y ^^ ~ ~~^ ~~
^

,

|BLOWDOWNVESSEL DRYWELL ^
-

4 7" ID X lj.5' 10'ODX31' I I 4 19 ' ^ ;
160 FT 2365 FT I l

1160 PSIG (DESIGN) 75 PSIG
'

(DESIGN) {'|I-
I.

y.

SUPPRESSION 000Lg
'

.

i L.'

,_t -. .
.

g t- - T .I
4.5'HORIZONTAL VENT I L_ ,>

TEST SECTION I -4 __ .h. is
j (REMOVABLE) | 5-- T

'
.
' -

| 8

. | 4.5' -

' r- ; )
,

,! | T. '
.

e. ,s ,.
-

t

! Figure 3 -- PRESSURE SUPPRESSION TEST FACILITY-
*

-

1

|

_ _ _ _ _ _ _ _ _ _ . _ ____ _____ ______ __._____ - _____--___-___________- __ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1.

1-

_, 26" W 5.0' -

I
l )

/

V r % -

I h. t.

5.3' ) j,: ; 27.5" !.D.
,

~~

/ lj

)' '
y., s

4*
SECTIC f1 A-A / -,

- |
6' y < .

,

r- ,

1 3

\' |/
' I

i i
POOL BAFFLE

i l /i .

.

i
I25'

-

~

.

l
- -~ ' '. .. -

| -.
g . .

I .

~ ~7y;,~ .
~

+ .

!'
,

I s u -

t t . - .

| }- % t-
-

.
'

|
I 4.5' |

| 1. --i -

.- t i . 1
'

-

I
.

3:
.

-. i j-! ;,.;
'

t- rI

l ' | 4.5'

I f71Il i
1

"

,f -
~.

| t- o 2' -

5 #00L FLOORe . > -

^
, . .

,

l .
"

.

Figura 2 '-- TYPICAL !!ORIZONTAL VENT TEST SECTION
.
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1/3 SCALE V E ll T - P 0 0. L C0ilFIGURATI0ll
1 i

.

+. ll'.-11" % | .

'ELEV-36'-0"
.

'

ELEV - 51'-0"
g

.

:-

|i

-

----+

-
.

.

.

.

g h'EIR
.

.

.

___ ;-_ - _ . -

|% 4-~~- 15"
|
|

|*

|

arv n'-0." 35.9"
;-

r
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.

EEV 6'-6" - .

*

.

W

-
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MARK III C0dFIRMATORY TEST PROGRAM
,

SUMMARY

Rtl SIZE EIT TESTS

STE/?1 MiE!E

9 01 I

e EEP/L Et0EU41 ESfGGE
5702 til TESTS e E fT REARIiB
SRB e EE'ETTION EFECTIEESS '

. . ;

e OilfellE MTA .

AIR E 5.Dd6
"~

5705 l y y e FOOL SIE11 MTA
5705j e STPJERFAL IFPACT ABO'iE POOL

. ~

.

1/3 SCtLE git TEIS
.

STEffi EIDd6
-

.

5001 't e POOL SE1 MTA
SE!2 i e AP AT PfiJ RDOR

531 )[
3 E553 e P0]L B'LL LO21)S

e IRA.B1 aid EIT ESF06E

5G05 } 51 TESTS e FUJID IFPACT G1 STRIITlJES
:

AIR E lr23

Sms } n as . m. Sm1.. -

. .
.

O

e

.

O

e
r

6
.-

.

| _



--- _ - - -

. , ..

< ,
-

,

'

FUTURE TEST SUMMARY .

-
.

.

1/3 SCALE STE'AM TESTS

e SPru. ME0hN ESRISE (01UGGltiG)

1
'

e SiniaIG1 RR. TEWAL STPATIFICATIQt
.

| e FDT PUX.VIEPATI0iG
'

;

e LIQJID E D E 6

e OIUGGIl5 WLL LOVS
,

.

1/9 SCALE STEAM TESTS
1

e E'fBfT E4T IffEPKTIGE --- - |
~

.

. .

*
.

e 0

.

'1
. .

4

$

* r

.

.

e

I

.

.

**"M** **"**8**me=e m *e e me , ,aw n,,,. ,, , , ,, _, ,

m
.
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.

LARGE SCALE TESTS
.

( SERIES 5701 EPJ 5703 )
-

>

.

lEST OBJECTlWS
.

/ .

LARGE SCALE DEIG6TRATIGT OF HORIZGffAL WIff SYSTBie
-

.

e IATA PASE FOR MSIGlIETHODS WRIFICATICH
'

'
'

-

IDEllTIFICATICU CF REID'EM EOUIRIiB iDIL 1\ELCriBIT
e

. .
.

'

,
'

IAJOR TEST PAP #ETERS

.

e STEAil BLOWDBE FRI1-1000 PSIA
. .

| e BLBEH1 SIZE 70L 100L 200% DPA

e 'diff SIEERGS!E 2 FT THRU .12 FT
.

e IDEER OF \ BITS QE, TW, TH.TE

'

e IDER E TESTS Ill SERIES = 40
.

O

e

9

e

e%,' y eY " ' ' * 4

. . . . . . _ . - -. . . . . .
4 **+-- d-*-* *

A
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LARGE60 ALE STEAM 8LOWVOWN.

TWO VENT'

O
:

-

' O
o
= 8

OCONERVATIVEl

| b- .

> m-

'

B
=
3 .

-

E .

DeOPHX)NSERVAT1 vel .* a
:. |

, _ .

aks -

a g
.

..

.

*

.

A VENTCl -

.

O YENT 01
,

.
.

* ' I '
e,

O 1 :

EXPUtWENTAL T4ME OF VENT CLEARING

. .

Large Scale Steam Bbwdown. Two vent
.

.

-'. % p y # * *,=. n ,e 4

9

e
** #

,
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.

PSI (KNT ) ,

4.0 -
Initial Dryvell Runidity = 0.0
Final Fool Building Hunidity = 1.00

25

3. 5 - ,
,

-

:
!

.

3.0_
.

- 20 -

M g
L- g.

.

o ' 2. 5 - A
.

'0
,#̂

_u -

a. Od
3

~

2.0" ,
.,

.e
g.

"

1.5.- - 10,

.

G-Test Series 5701 .~*
-

1,o_ ,

O-Test Series 5702
.

-

_$
-

.

. -
*
..~.

.

2.

5 10 15 20 25 g)
1 I I f 1

0 I I e :
1 I I

0 5 1.0 1.5 2.0, 2.5 3.0 3.5 (PSI)

NEASURED PRESSIPZ XISE*

.

. Contafn=ent Pressure Rise Comparison.- ...
.

'-- - . - . . . . . _ . . . . . . . . . . . _ , , , _ , , , _ _ _- w

.- -- . . . _ . .. .._, . . - . , - - , . - - _ . ~ . - ~ - . - - - - . . . - . , - . , - - - - - - - . .



,, ,; ,. . . _ _ ._ . . . ..
.

,

.-
-

.

.g
-

.

.

.
-

MAJOR TEST C0flCLUSIONS
-

.

DRWEli PUK FiESL"i IS CUSSNATI\ElY PEDICIED BY*

IEI61 IIHl..
.

Vdff C1BRI!G liH1. GliES CGE'ATI\E PIDIdIG1 T \Sif*

QBRINGTI!E.
he

\

Si'ALL MUlif T STEA'i faEASS TO ES1 AIR SPIE DllI!To-*

Pal S!al (~15 LES.).
.

POOL SEL IFEMUR1 P0lliT IS I!1 THE 10 FT TO 15 FT Fl E.
~*

.

POOL S'51IMI!ili \E0 CITY IS CG.TMIED BY AIR CPFult:G PATE
* * :

~

Ilf[0 F03
,

AFTER \Bff OS2I!;G FGCL GiE ACTIUi IS ST'ALL. +,.../~'*
~

.4 '' ' '"
|"y ;,3,,

FAl.L LU.DS Ill F01.G tcf. , ., , . :* -

_ ,

. .
,

.

%p

* .g

*
* .

'-
. .
.- :-

9

9

. . . . . . . . . - . ,
.

- -

w, -
-

.
,

.

, . _ _ _ _ _ _ _ _ _ ...F, - - - - - - - - , - - , - - - - - - - - - - - - -- - - - - ' ' " " - - - ' - ' - * ' ' ' ' - " " ' - ' " ' ' - ~ ' " *
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LARGE SCALE AIR TESTS j

( SERIES 5706)
,

.
|

'

OBJECTIES
;'

.

POOL S!EL IYiTA PRE WITli LA'E OrbliG RATES RD-

*

GEATER AIR FFZTICil.
-

;.

FrELFE F0r{ES Gl STPJCTL93 AEGE StrFiSSIGl RIL.
* !

- '
.

..

Mim TEST Pl.T!ETEIS
~

*

. . .
_ _

AIR ELCIEl FFm 1000 PSIA.
*

.

TH0 \2fiS OR31.*

FAXITU1 SIZE PICICIf FG TEST FILILITY
.

l
(4.25 I!Di MLRD. .

i

\ BIT STIBIBIE 6 FT KO 10 FT.
=

FDIE TlaGET ElHATICS 4 FT, 8 FT,188 FT.
'

.

.
,

.

.

.
-

.

*

|
.

.. . . . . . . . . . . .. . - - |
-..

. .. .... . . . . . . -- - - - - - - - - - - - - - - - - -

O
*

,
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SPRING
HANGERS .

,

,

'

COMPLIANT

j IMPACT TARGET

PRESSURE TRANSDUCERS.

AND ACCELEROMETERS
?

.

''FRONT FLUID SURFACE
VELOCITY n,

FLUID
RISE VELOCITY

.

TEST NO. FLUID IMPACT FRONT
RISE VELOCITY ANGLE VELOCITY )

-

(ft/sec) -(f t/sec)2

1 38.4 13* 166 |

2 41.2 18.6* 121
'

3 28 7.6' 250
.

4 26.5 2.6" * 210 - 571.

.

s .

* e

O

$

**8,,,e ,,,*.p."* ' J g & ," r 8 =8' 4 4 *, g ,

*'

, ..
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LOCAL PRESSURE
.

AVER /6E FRESSURE- - - - -
.
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%
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,
1 %
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I s -
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200 - 20 40 60 80 100 -
TIME . (MILLISECONDS )

100 .

u N2
8 FT /M4 POOL60 -

I[40

20 * " , .
-
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"
b -

. . * . * , %~.~
~ ,'~~,

R d
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"' ) 1 i 3 4 5 o 7 8 9 10 11 12 13
400 TIME (MILLISECONDS)

*

.

200 .

RLN E'l
4FT /004 POOL' . ,' 'N100 - *
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"
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. 's-

*
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40 - *
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G E N E Ri\ L h'" E LE CT R I ONUCLE AR ENERGY
DIVISION

GENERAL ELEgIC COMPANY,175 CURTNER AVENUE, SAN JOSE, CALIFORNIA 95125Mail Code Phone (408) 297-3000 TWX No. 910 338-0116 BWR PFaIECTS DEPARTME.NT -

September 24, 1975

Mr. R. L. Tedesco
Assistant Director for Containment Safety
Division of Technical Review
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Tedesco:
s

| Attached are three copics of the visual aids used in presentations tos
i members of your staff at generic meetings held in San Jose on

September 16-18, 1975. Portions of the material contain infomation
which the General Electric Company customarily maintains in confidence;

and withholds from public disclosure. The infomation has been handled
and classified proprietary by GE in accordance with the procedures and
standards set forth in Attachment A to this letter; and we hereby request
that the material identified as proprietary be witheld from public
disclosure in accord rce with the provisions of 10CFR2.790.

'Ihe proprietary infomation in'this transmittal is necessary for our
business and gives us an opportunity to obtain an advantage over compe-i

i titors who do not have access to it. The data was obtained at considerable ~'

expense to General Electric or via exchange agreements with other sources
| which require proprietary treatment. Its release would allow competitors
, to confim similar designs without incurring similar expense. ' Extensive
1 measures have been employed to guard such infomation, and to the best
| of our knowledge, the information has been released outside the company

only in accordance with contractual proprietary agreements.
,

Please all if you have any questions or comments on this material..

Sincerely,

u
! P 'l

Geza L. Gyorey, Manager.

BWR Licensing

Attachments
cc: L. S. Gifford

',
' BE SURE To INCLUoE MAIL CooE oN RETURN CoRRESPoNoENCE.

.

'%, ,
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Attachment A

GE2.RAL ELECITlIC

PROPRIETARY CIASSIFICATION SYSTE!

1

General Electric proprietary documents contain infomation and are of the type
which General Electric customarily maintains in confidence and withholds from
public disclosure. To the best of General Electric's knowledge and belief,<

such documents have consistently been maintained in confidence and no public
! disclosure has been made of them.

Documents are classified proprietary pursuant to standard General Electric
i procedures pertaining to such classification. General Electric's definition

of proprietary information is similar to that used in the courts to definei

" trade secrets". The definition encompasses "any fomula, pattern, device
or compilation of information which is used in one's business and which gives
him an opportunity to obtain an advantage over competitors who do not know or

!. use it." Additionally, a substantial element of secrecy must exist, so that,
j except by the use of improper means, there would be difficulty in acquiring

the infomation. Some factors to be considered in detemining whether given
infomation is proarietary are: (1) the extent to which the infomation is
known outside the']usines; (2) the extent to which it is known by employees
and others involved at General Electric; (3) the extent of measures taken to

: guard the secrecy of the infomation; (4) the value of the infomation to
General Electric and its competitors; (5) the amount of effort of money expen-
ded by General Electric in developing the information; and (6) the ease or
difficulty with which the infomation could be properly acquired or. duplicated;

i by others. Additional infomation treated as confidential consists of business
intelligence such as business plans, forecasts, financial data and similar,

infomation which, if obtained by competition, could compromise the interest4

i of the Company.
i

j
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PRACTICAL PROBLEMS Ill DESIGi1IIS FOR HIGH LOADS
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I. SUPPORTS NO HAfEERS CEFLEX
.

A. PANY SJPPORTS NO HATEERS EVERY 3-4 FEET
'

. B. L0fE DISTA'ES TO ANCHORIiG STRUCRlRE .

'

C. SJPPORT STRUCRIRE T0 PIPE IfEREASES LOAD

D. SJPPORT STRUCTJRE TO PIPE ITSELF EC&ES A f%JOR STPJJCTURE

~ '

2 TFEKVL DESIGN PROElBiS
v

.
.

.
.... .. .

. .

A.' STIFFER PIFE INCGPATIELE WITH TEPJVL REC'JIFEEITS
'

B. MAY FAVE T0 HELD STIFFEfERS TO PIPE ITSELF TO ACCGIDDAE LOADS-

'3~. ODER CRITERIA DIFFICULT T0 FEET

A.' I.S.Y. LESS tHtLTIVE
~~

B. SEPA9ATIO.tl CRITERIA LESS EASILY Ef

4. #DDR LOADS HI5H -

'

A. IfflEGRATED LOADS VB1Y.HIGH TO STRJCTURE .,

B. F#f( PIPES ARE IIN0LVED
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PIPES
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B 31.1 CODE

TYPICAL f%IERIAL : A155, Q. 2 E 70
*

AUDA STESS : 15.75 'i 7f '
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YlELDSTFSSTH : 35KSI
*

(LT STPEETH : 70KSI

FOR GE-TIE LOAD, RWiti Gl llT:

.

FACTOR-70 =4.4
-

.15.75
.
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AIK ' e
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TYPICAL !%T'L : A36,STEEh
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'. AUBd STESS : 0.9 YlEl.D - 32.4 IG! -
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| ,lLT STEISTH : 58-80 |31 *
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; FOR GE-TIE LQoD, f%Talli Gi ILT :

FACTOR-58 -1.8
32.4.
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TESTS THaiSELVES ARE REPRESENTATIVE OF REAL STRUCTURES AfD ARE C0f!SERVATIVE
-

*

LARGE UIERTAltfiY FACTORS IDT NEEDED ON LOADS
*

LARGE FMRGINS ON LOADS TFESELVES ARE UNCAllED R)R
*

EERE IS AMPLE CONSEINATIS4 IN STRUCTUPAL DESIGN

!' *

LOAD SPECS WITH A REASOfMELE F%RGIN !OULD E
I -

| PIPES 30 PSI X I.30 = ~ 40 PSI
,

BEMS 60 PSI X I 30 = 5 80 PSI
,

; -

H0JFLOOR 3,3 PSI X I.30 = =4.5 PSI A P -

*

LOADS HJCH IN EXCESS OF AB0/E lMKE EE TECRilCAL VIABILITY DJESTIONAELE
,| *

G.E CURRBff SPECS ARE SPECIFIED AS FOLLOWS IN ATTEFFT TO BE VERY
i

CONSERVATIVE:
'

.
,

PIPES 60 PSI
'

BEA'1S IISPSI-

I

i H0J IIPSI-

I I'
*

G.E. SPECS ARE OVER C0flSERVATIVE AfD NRC SFOULD CGISIDER LO'fR VALUES,

t0T HIGHER ONES TO ACHIEVE EDTH AN OVERALL S/fER DESIGN #0 ONE THAT
ISPOSSIBLEs I.
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EWR DYliAMICS POSITIO!! LETTER - LLW-61-75
_

This letter documents infomal transmittal of an AtiC summary position
letter on General Electric (GE) analyses and experiments related to
the GE Pressure Suppression Test Facility (PSTF). The attached report:
"PSTF Scaling, Test Repeatability, and HCU Frotn Loadir.g", SSRD-14-76
is authored by B. A. Eush and B. S. Anderson. The report presents
conclusions and recrimendations based on available data, and cualifies
certain conclusions based en future receipt of confir atory data frcm
GE. The scaling analysis and conclusions are directed tcward EL?, pool
motion parameters, and not toward other indirect phenomena such as air
tubble shape, femation, structural pressure loads, etc.

By copy of this letter, the reference report is being sent to f1RC-TR
(R.L. Tedesco and J. A. Kudrick) and ERDA-ID (T.D. Knight).

v

~

. .

L. L. Wheat, Manager
Containment Systens Project
Reacter Behavior Program

dp

Attachnent as stated

cc: BSAnderson
BABU sh |
EPEales |
TAEngen |

WHLe' !
WJMing s |
CLitalezny |
DCS1aug hterbec k i

RRStigerM . I

File C2.0
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O}I. INTR 000CTI0tl /

This report presents the current Aerojet fluclear Company (AriC)

position on the scaling, hydraulic control unit (HCU) floor froth loading, f
'

and test repeatability of the General Electric (GE) one-third scale Pressure

Suppression Test Facility (PSTF) program, Review of the scaling of the '
,

fPSTF facility involved an independent dimensional analysis of the pool -

!
'

motion and breakthrough phenomena and verification of the resulting scaling |
1

factors using air test data. One-third scale steam test results were
[

studied to determine the adequacy of the data for obtaining HCU floor froth f
i

loads and for indicating test repeatability.

| The following text is divided into three sections: conclusion, dis-

cussion, and recommendations. The discussion section, divided into the three

work subsections mentioned above, explains the bases for the conclusion

and what data and comparisons were used.
-
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II. C011CLUSI0 tis
,

For easy reference, the conclusions are summarized below. Many of these

conclusions are based on limited data and will require further verification

as more tests are performed and results are obtained.

1. The scaling factors obtained by At!C agree with GE's.

2. Most of the 1/3 scale PSTF facility dimensions are scaled satis-

factorily. The effects of vent spacing, vent length, and any
,

difference in blowdown pressure traces on conservatism remain to

be reviewed. .;
t
I3. Application of the scaling factors to 1/3 scale PSTF air test data
,

produces results which are in good agreement with similar full scale

PSTF air test results, j

4. Comparison of non-scaled 1/3 scale' PSTF air test results with full :

I'scale air PSTF test results, for similar submergence and break size,
.,

shows poor agreement.

5. For tests of the same scale, submergence, and break size but

different blowdown composition, the test with the greater pool
lrise velocity will result in breakthrough occurring at a lower
I*
!elevation.<

'

6. Preliminary calculations of HCU floor impact pressure using 1/3

scale PSTF steam test data indicate that the HCU floor froth load-

ing will be less than the design load of 15 psig. )
,

- 7. Based on limitad data, good repeatability of pool swell velocity

and position to a given blowdown venturi size and vent submergence l

is supported by the 1/3 scale steam tests. The slug thickness is

not accurately reproducib'le.
!
i.
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u a **.. c ,dLiz UIII. DISCUSSION

1. DIMENSIONAL ANALYSIS

A dimensional analysis was performed by applying two techniques to

equations or parameters describing pool motion and breakthrough. For

pool motion, Euler's equation for a continuous, incompressible, frictionless
_ _

fluid was used. Both the differential equation method and several variations
,

i
'

of a method producing the number of dimensionless groups indicated by

application of the Buckingham II Theorem resulted in the same scaling factors.
!

For the breakthrough phenomenon, a dimensional analysis was performed j
f

using buoyancy and instability parameters. Whether these analyses were |

.

based on bubble dimensions and properties or PSTF dimensions and bubble

formation variables, the scaling factors, when reduced to PSTF dimensions,

were the same for those variables in common with pool motion.

The scaling factors obtained are in general terms and will apply to
i

any reasonable scale model for pool behavior. For the 1/3 scale facility, !
I

the following scaling factor values apply. Breakthrough height, vent sub- !
Icergence, slug thickness, vent diameter, vent spacing, other containment e

dimensions, and air bubble pressure all have a 1/ V7 scale factor to

apply to a properly scaled facility to predict or specify prototype results

or size. Bubble area, pool area (or wetwell area), and vent area all have
I

a 1/3 scale factor. Volumes then must have a 1/(3 vG) scale factor. Pool i

velocity, bubble velocity, and time are scaled by 1/ N. These scaling

factors apply and dictate that all dimensions must be scaled the same.
{

Because of the variations in the 1/3 scale facility dimensions, area, 5

and volumes, a determination of which dimensons were in error and of these,

which were crucial, was nec'essary. Both the areas and volumes involving the

wetwell and vents are scaled by one-third. Fortunately, most of the dimensions

, , . . . , . , , . . . . ~ . . . ...; ,, .- - . ,

o

___ _ _ _ __._.___ _
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forming volumes from the area do not play an important role in the tests

since they are larger than what their scaled size should be. These are

the wetwell height, wetwell height above the top vent, air space height,

and pool depth below the top vent. The effect of vent spacing and vent

length, both of which were unscaled, is uncertain and requires further

investigation. The concern with vent length is its effect on conservatism

associated with the reselting bubble area and location. In general the PSTF;

facility dimensions are satisfactory.

Due to current unavailability of some air test data, only the 41c inch

; break, six (6) and eight (8) foot submergence, full rcale air tests and the f
'

'

21 , 3 5/8, and % inch break, five (5) and seven and one-half (7.5) foot sub-5

mergence,1/3 scale air tests were compared in verifying the scaling factors.

; The full scale test most closely representing a Mark III was test 5705/4. |

This had a % inch break, eight (8) foot submergence, and a 32 psia drywell
s

pressure at vent clearing. Using the bubble pressure scaling factor by

as'suming bubble pressure is the same as the drywell pressure at vent clearing,

then the scaled test most similar to the full scale test is 5806/4. This

test had a 2.5 inch break, five (5) foot submergence, and a 22 psia drywell f
pressure. The scaled value for submergence and pressure from the full

Iscale test were 4.62 feet and 18.5 psia.
|

The scale factors were then applied to the 1/3 scale test results to pre-

dict full scale breakthrough, and pool velocity and slug thickness vs elevation. '

Plots of both predicted and full scale test results were in very good agree-

ment both in curve shape and magnitude. Breakthrough for the full scale tests

was five (5) feet below the level predicted. This is probably because the

baffles did not extend to the ceiling. The results of 1/3 scale air test
,,

5806/8, which differed from 5806/4 in break size (3.0 inch vs 2.5 inch), were
.. ; .. . e .sn. .. .,iw. . , .. .

-
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.
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also scaled up and plotted. The six (6) foot submergence, 4h inch break full

scale test results were plotted too. These showed no inconsistencies in ex-
.

pected trends.

In comparing non-scaled,1/3 scale air tests with full scale air tests of

similar submergence (7.5 ft vs 8 ft) and break size (4k inch), poor agree-

ment was found in curve behavior or magnitude.

Full scale and 1/3 scale steam tests were not compared for two reasons.

First, the full scale break sizes were too small . A comparable 1/3 scale

test could not be found. Second, detailed full scale test results are not

readily available or applicable for elevations above the baffle level. '

For both air and steam tests (differen't blowdown compositions) with the same
'submergence and break size, the test with the greater pool velocity (air test)

resulted in breakthrough at a lower elevation. This was shown in a comparison ;

of tests with 7.5 ft submergences and 3 inch breaks. 'The steam test produced ,

Ia slug of water hitting the HCU floor, the air test did not, although break-

through was close to that elevation. It is difficult to try to make the same*

comparisen on five (5) foot submergence tests because the recording instru-

ment placement and scan time allows too great a span in the breakthrough measure '. |
|ment. Spans of three to five feet typically are reported.
|

2. HCU IMPACT FROTH LOADIflG
'

.

The test data presented for 1/3 scale steam tests, General Electri:

Report f(EDM-13407P (May 1975), indicates that froth impact loading on the
.

HCU floor will be less than the design load of 15 psig. The formula used
"

Ito calculate impact pressure is: ..

.

g "2f.' , Q1 * * *'r. , ('J * ' t , 4, +, ', f ' ' #,, ". ..*f**' ;,' ,,,en.
'

f *
.

, ,

,

|

|.



-- -- ___ - - a._ -
_ _

'
-

.
,

plVp ,

!
kf|G0RMAhi;

where:
v

average impact pressure (psi)P =

3p average froth density (lbm/ft )=

average froth thickness (ft)L =

average froth velocity (ft/sec)V =

impact duration (sec)
,

t =

lbm-ft32.2g =
c lbf-sec

Adequate data for froth velocity, froth thickness, and froth density exist

in the report, however, there is no data for froth impact duration. Con-

servative values were choosen for each of the parameters as follows:

Froth Velocity - The highest froth velocity indicated at the HCU floor !

by any figure in the report is 40 ft/sec, so this

value was used. ,

!
At the HCU floor the figures in the report show the froth !Froth Thickness -

I
thickness to be less than'2 ft. thick, so' a value of [

2 ft. was used. |
t

Froth Density - The froth void fraction remains above 80 percent most I

at the time, so using a conservative value for void
?3fraction of 80 percent the froth density is 12.5 lbm/ft ,

Impact Duration The report indicates that for impact of a water slug-

the impact duration is 40 msec. The same duration was-

assumed for froth impact. This time should be a lower

bound for froth impact since the froth slug will require

time to collapse against the HCU floor due to the cushioning

effect of the air trying to escape from the froth slug.
' '^ '

I iing the c'onse'rvati'v~e diues 'above the HCU' impact load is 5.4 psig.
~'

U
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3. REPEATABILITY OF P0OL SWELL

-

The available 1/3 scale steam data are limited, and comparison of

individual tests is impossible with available data. The pool swall results

for tests with a 2.5 inch break, five (5) foot submergence, and various

roof openings were compared. The scatter in the data is large, especially

for slug thickness. Based on a curve of slug thickness vs. elevation,

the' scatter can be approximately 120% at six' feet above the original pool

level,164% at tv:elve feet, and 140% at sixteen feet. A different curve

fit might cha ige the scatter picture somewhat but not enough to overcome

this kind of scatter. The tests are not repeatable enough to accurately

predict what slug thickness will result from a given blowdown.
I

Comparing the scatter for a curve of velocity vs. elevation, the scatter |
.

is less severe in terms of percentages. Most of the scatter was within 111% |
of the fit curve. At an elevation near seven feet above the original pool

level, there was s6:e 120% scatter in the data.

How much of the scatter can be attributed to the different roof openings ;

is not known. In general, overall trends in curve magnitude and behavior |

1

are repeatable, however the repeatability of actual slug thickness is still

uncertain. A review of identical tests will be necessary.

.

.

|-
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IV. RECOMMENDATIONS

Continue verification of conclusions 3 through 7 as more test data,
.

! both for completed and future tests, becomes available.
s

Study the effect of vent spacing and vent length on bubble formation,*

pool response, and drywell pressure to determine their significance for

scaled tests.
,

.

Review the blowdown drywell pressure traces for full scale and 1/3

i scale tests fo. similarity and duration.
'Instrument future tests more heavily in locations of concern, such

as breakthrough, now that results have shown where various phenomena will
;

occur, so that more accurate data can be obtained.

Place error bands on 1/3 scale steam test pool swell data and calculate

impact based on the bounding data. Compare impact data, from subsequent tests
'

where pool swell is not measured, with the calculated values to see whether
.

! the new data is bounded by the calculated results.
,

i

-

.

.

.
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CRITIQUE OF GENERAL ELECTRIC SAFETY-RELIEF VALVE ANALYTICAL MODELS - LLW-18-764

References: (1) JIMills, " Analysis of the General Electric Safety-Relief
Valve Discharge Analytical Models", SRD-71-76, April 1976.

(2) SCChang, " Critique of the General Electric Safety-Relief
Valve Discharge Analytical Models", SRD-79-76, April 1976.

This letter informally transmits Reference (1), authored by Dr. Jim Mills,
an ANC consultant, and Reference (2), authored by Dr. Sin Chung Chang,
completing the laboratory's initial review of documented General Electric

'Safety-Relief (S/R) valve analytical models. A recently received General
Electric amendment to their model report is currently being reviewed on a
part time basis, and will be critiqued in a later report.

The conclusions provided in the two references raise several questions
about the General Electric models and conclusions. Until satisfactory
resolution of the main concerns is obtained, the INEL staff position is
that the General Electric models and Ge'neral Electric conclusions about
those models are not technically substantiated.

,

This work is a partial fulfillment of the level of effort task entitled
"BWR Dynamic Phenomena Investigations" of the I-214 Containment Analysis
project.

Copies of the two proprietary referenced reports are being informally
sent to:

|

NRC: DHKShum JAKudrick (3)
WLJensen RLTedesco
PENorian LSlegers
ZRRoszteczy DFRoss

ERDA-ID: PElitteneker TDKnight

'NN
,

L. L. Wheat, Manager
Containment Systems Project

*Reactor Behavior Program-

.
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' Attachment cs stated - / |
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