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Task Action Plan A-8

Docket Nos.: 50-358, 50-352/363, 50-367, 50-373/378, 50-327/388, 50-410,
50322, 50-297

MEMORANDUM FOR:  S. H. Hanauer, Director, Unresolved Safety Issues Program,

NRR

FROM: €. J. Anderson, A-8 Task Manager, Containment Systems Branch,
pss

APPLICANT: Members of MARK Il Owners Group

SUBJECT: MEETING WITH MARK I1 OWNERS TO DISCUSS LONG TERM PROGRAM STATUS

Backaround

The staff recently completed the review of alternate loads pronosed by the MARK I1
owners as a part of the MARK I1 Lead Plant Program. Uith the completion of the
review of these remaining Lead Plant Tasks, the staff has turned its attention to
the review of the MARK II Long Term Program. The function of this meeting was to
discuss the status of several of the Long Term Prooram tasks in advance of the
final documentation of these tasks. Thete discussions were comducted to provide
the staff and our consultants an opportunity to identify task problems prior to
corpletion of the task,

The significant taems discussed in the meeting included: the Creare muitivent
tests, the 4T condensation oscillation tests, the dynamics lateral load model,
the improved chugging load, foreion tests and load combinations.

An atéendance 1ist and a copy of the meeting handouts are enclosed.

Sugmary

A summary of the discussions of the Long Term Program Tasks is provided below.

1. Generic Proaram Status Summary

Mr. Davis of General Electric provided an cverview of the MARK Il generic lona
term proqram. The total ceneric proaram, including the lead and Long Term Pro-
gram (LTP), was aporoxirately 85% complete at the end of October 1979. A detailed
sehedule was presented to show the status of milestones for several of the more
important LTP tasks. A table of the LTP task documentation was also discussed.
Documentation for the LTP LOCA related steam tests will not be available until the
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third quarter of 1980, These late dates for task documentation jeopardize the
staff's October 1979 schedule for completion of the LTP review.
Mr. Sobon of General Electric discussed the generic positions of the MARK II own-
ers for the LTP. He identified those areas where the owner proposed deviating
from the staff's lead plant accpetance criteria.

2. Creare Multivent Test Program - Task A.11

Mr. Patel of Creare discussed the status of the Creare multivent steam tests,

The objective of this program 1s 1) to establish the trend of chugging wall loads
with the number of vents to confirm that the lead plant approach utilizing single
vent data 1s conservative and 2) to quantify the multivent effect in the LTP to
allow refinement of the lead plant bounding load in the LTP. The first phase of
this test program is complete. This includes multivent tests at 1/10 and 1/6
sca’e. The phase I test report will be submitted to the NRC in June 1980. The
staff questioned the ability of the Creare tests to address phasing questions
raised as a result of preliminary observations of related foreiqn tests.

3. Main Vent Lateral Loads - Task A.13

Wr. Davis of General Electric discussed the status of the A.13 vent lateral loads
task. The lead plant criteria for lateral loads includes a very conservative
static and dynamic load specification. The MARK 11 owners proposed a less conser-
vative single vent dynamic lateral load for the LTP. The results of several large
scale single and double vent tests were studied by the MARK II owners to confim
the MARK I1 owners' load specification. Preliminary results of the confirmatory
study indicate that the proposed LTP dynamic lateral load 1s conservative,

In addition to the single vent dynamic lateral load studies, th» MARK II owners
have also conducted studies to extend the single vent dynamic lateral load for ap-
plication to 28 in. downcomers and to rultiple vents. A review of tests in dif-
ferent facilities with varying vent diameters (12 to 24 in.) indicates that the
dynamic lateral load can be extrapolated to 28 in. vents, In addition, a statis-
tical procdeure similar to that utilized in the leed plant prooram was used to
extend the single vent lateral load to a multivent dynamic lateral load specifi-
cation.

A report documenting the results of the various dynamic Tateral load subtasks is
in preparation and will be submitted to the NRC in Decerhber 1979,

4, Generic Improved Chunaina Load - A.16

The MARK Il owners 4iscussed the status of the milestones associated with comple-
tion of the generic improved chuoaina load task. The major task milestones have
been completed. A final rpport documenting this task 1s currently scheduled to
be submitted in February 1930, The staff stated that confirmation of the meth-
odology, considering the results of the laraqe scale multivent Jananese test, was
important to resolve staff questicns razised during orevious meetincs with the
MARK 11 owners,
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5. 47 CO Tests - A.17

The purpose of these additional 4T tests is to resolve questions raised by the
staff in NUREG 0487 dealing with vent length effects in establishing the conden-
sation oscillation load specification.

Modification of the original 4T test facility has been completed. The shakedown
tests and 9 seheduled tests have been completed. The total test matrix includes
23 tests at varying conditions of vent submeraence, initial drywell air, content
pool temperature, break size, break submergence and break type (1.e., steam and
Mquid). In addition, tests will be conducted to investigate the effect of a

vent riser. The testing program 1s scheduled to be completed in February 1980.
Tne MARY II owners plan to discuss preliminary observations from these tests

some time during the first quarter of 1980. Preliminary observations from other
related test programs indicate that some vent lenath related modificaticns to the
oriqinal CO load specifications may be appropriate. This modification would prob-
ably consist of a load specification at frequencies in the 7 to 20 HZ range. How-
ever, insufficient analyses have been performed related to the foreian tests to
establish the necessity of a change in the original CO load.

6. GKSS Tests

The GKSS large scale multivent, steam tests were discussed with the MARK Il owners.
This included a description of the test facility, the test matrix, testing schedule
and preliminary observations of the completed shakedown tests. The staff noted

the close phasing of the chugqing events and the similarity of chugging erents oc-
curring at the exit of each vent durina qross pool chuagina. The staff emphasized
the need for a MARK Il generic task to include a review of the foreian large scale
multivent tests to confirm the lead plant loads and provide a basis for the pro-
nosed LTP reduced loads.

7. Load Combinations - SRSS

A draft copy of the Erookhaven studies on response combination methodologies was
released by the staff for conment in October 1979. The MARK II owners' comments
related to the BNL report were presented by Dr. ¥ennedy. A copy of the presenta-
tion slides is attached. Dr. Hou of NRC stated that additional BNL studies would
be required before Criterion 2 of the Newmark-Kennedy criteria could be accepted.
However, he was optimistic about the ultimate acceptability of criterion 2, He
stated that further efforts to evaluate the modified criterion 2 would probebly
be included in a future review program.

The MARK 11 owmers stated that February 1980 appeared to be the best time for the
next generic MARK II owners/NRC staff meeting. This meetina would probably include
most of the topics discussed in this meetina.

Cl11¥ford J. Anderson, A-0 Task Manager
Containment Systems Uranch I
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Mr, Earl A, Borgmann
Vice President - Engineering

The Cincinnati Gas and Electric Company

P. 0. Lox 960
Cincinnati, Ohio 45201 '

ce:

Troy 8. Conner, Jr., Esq.
Conner, Moore & Corber

1747 Pennsyania Avenue, N. M.

Washington, D. C. 20006

Mr. William J. Moran
General Counsel

The Cincinnati Bas and Electric

Company
P, 0. Box 960
Cincinnait, Ohio 45201

Mr, William G. Porter, Jr.

Porter, Stanley, Arthur
and Platt

37 West Broad Street

Columbus, Ohio 43215

Mr. Petar H. Forster, Yice
President

Energy Resources

The Dayton Power and Light
Company

P. 0. Box 1247

Daytsn, Ohio 45401

J. Robert Newlin, Counsel

The Dayton Power and Light
Company

P. 0. Box 1034

Cayton, OQhio 45401

Mr. James D. Flynn

Manager, Licensing
Envirommental Affairs

The Cincinnati Sas and
Electric Company

P. 0. Box 560

Cincinnati, Ohio 45201

Mr. J. P, Fenstermaker

Senfor Vice President - Operations

Columbus and Southern Chio
Electric Company

215 North Front Street

Coulubus, Ohfo 43213

David 8. Fankhauser, Ph0
3669 Nine Mile Road
Cincinnati, Ohio 45230

Thomas A. Luebbers, Esg.
Cincinnati City Solicitor
Room 214, City Hall
Cincinnati, Ohio 43202

Mr., Stephen Schumacher
Miami Valley Power Project
P. 0. Box 282

Dayton, Ohio 45401

Ms. Augusta Prince, Chairperscn
601 Stanley Avenue
Cincinnati, Ohio 45226




Mr. Norman W. Curtis -
Vice President « Engineering
and Construction

Pennsylvania Power and'L1ght Company

2 North Ninth Street
Allentown, Pennsylvania 13101

Mr, Earle M, Mead

Project Engineering Manager
Pennsylvania Power & Light Company
2 Korth Minth Street

Allentown, Fennsylvania 18101

Jay Silberg, Esa.

Shaw, Pittman, Potis &
Trowbridge

1800 M Street, N. M.

washington, D. C. 20036

¥r. William E. Barberich,

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

Alientown, Pennsylvania 18101

Edward M. Magel, Esguire

Genera! Counsel and Secretary
Pennsylvania Power & Light Campany
2 North Ninth Street

Allentown, Pennsylvania 8101

Bryan Snapp, Esa.

Pennsylvania Power & Light Company
901 Mamilton Street

Allentown, Pennsylvania 18101

Robert M, Galle

Resigent inspector

P, 0. Box 52

Shickshinny, Pennsylvania 18655

Susquenanna Envirconment al Myocatas

¢c/o Gerald Schultz, £5q.
§00 South River Itreetl
wilkes-8arre, PA 18702

John L. Anderson

Qak Ridge Naticnal laboratory
Unicn Cardicde Corperation
Bl¢g. 3800, P. Q. Box X

Jak Ridge, Tennessee 3783C

T AN . S

Mr. Robert J. Shovlin

Project Manager

Pennsylvaniz Fower and Light Co.
2 Morth Ninth Street

Allentown, Pennsylvania 8101

Alan R. Yuspeh, Esg.

Shaw, Pittman, Potts &
Trowbridae

1800 M Street, N. W.

washington, 0. C. 20036

Or. Judith M. Johnsrud

Co=Director

Environmental Coalition on
Muclear Power

423 Orlando Avenue

State College, PA 16801

Mr. Thomas M. Gerusky, Cirector

Bureau of Raciation Protection

Department of Eavironmental
Resources

Commonmealth of Pennsylvania

p. 0. Box 2063

Harrisburg, PA 17120

Ms. Colleen Marsh
Box 5284, RO#4
Mountain Tep, PA 18707

Mrs. lrene Lemancwicz, Chairpersod

The Citizens Against Nuclear
Dangers

p. 0. Bex 377

RO#

Berwizk, PA 18803



Mr. Byron Lee, Jr.

Yice President

Commonwealth Edison Company
P. 0. Box 767

Chicago, [11inois 60630

cc: Richard E, Powel?, Esg.
Isham, Lincoln & Beale
Qne First National Plaza
2400
Chicago, I111ncis 60670
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Niagara Mohawk Power Corporation

-

3 H ; .
Arvin E. Upton, Esg. Miagara Mohawk Power Ccrpcrat;cﬂm S
LeBoeuf, Lamb, Lefdy & MacRae ATTN: Mr. Gerald K. Rhoce, Vz;s President
1757 N Street, N. W, S stem Project ?anaz:men.
Wasnington, D, C. 20038 300 Erie Boulevard West

Syracuse, New York 13202
Antheny Z. Roisman, Esq. .
Natural Resources Defense Lounci)
917 15th Street, N. W.
washingten, D. C. 20005 .

Mr. Richard Goldsmith
Syracuse University

(cllege of Law

£. 1. white Mal) Campus
Syracuse, New York 123210

.. T. K. Degcer, Director
Technclogical Development Programs
New York State tnergy Office
Swan Street 8uilging

Core 1 - 2nd Floor

Empire State Plaza

Albany, New York 12723




Norenern Inciana Public Service Ccmpany

*

ccs:

Meredith Hemenill, Jr. Esg.
Assistant General Counsel
Bethlehea Steel Corperation
701 East Third Street
Bethlenenm, pPennsylvania 18016

William 4, Bichhern, Esq.
Eichhorn, Morrow & Eicahern
§243 Bonman Avenue
Baxmmond, Indiana #6120

Ecoward W. Csann, Jr., Esg.

Northern Indiana Public Service Company

ATTN: Mr. H, P. Lyle, Vice President
Electric Producticn § Engineering

5265 Hohm o Avenue

Hammond, Indiana 46315

wolfe, Buctard, Leydid, Voit & Csann, Lts.

Suite 4800
One IBM Plaza
Chicago, Illincis ousll

Retert J. Veallen, Ezq.
109 North Deartcrn Street
Chicago, Illincis 0602

Porter County, Izaak walton
League of Arxerica, Inc,

Box 438

Chesterton, Illimois 45304

Mictael I. Swygert, £sg.
25 East Jacixscn 3oulevare
Chicage, Illinois 60604

Richard L. Rcding, £53.
Laxe Micnigan Peceraticn
53 west Jackson Boulevars
Chicago, Illinois 60604

Maurice Azelrad, Esq.

Lowenstein, Newman, Reis & Azelrad
1025 Connecticut Avenue, N. W.
Washington, D, C. 2uUle

James . Caban, Es.
Russel. IZogert, Esg,
Qffice of the Atiorrmey General
188 Rargoliph Street
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Long Island Lighting Company

ccs:

Howard L. 8lau, fsq.

Blau and Conn, P.C. ‘
217 Newbridge Road
Hicksville, New York 11801

Jeffrey Cohen, £sq.

Ceputy Commissioner and Counse!l
New York State Energy Office
Agency Building 2

Empire State Plaza

Albany, New York 12223

Energy Research Group, Inc.
400-1 Totten Pond Road
Waltham, Massachusetts 02154

Irving Like, Esa.

Reilly, Like and Shnieder
200 west Main Street
Babylong, New Yerk 11702

Jo. P. Nevarro

Project Manager

Shoreham Nuclear Power Station
P. 0. Box 618

wading River, New York 11732

W. Taylor Reveley, III, Esq.
Hunton & williams

P. 0. Box 1538

Richmond, Virginia 23212

Ralph Shapiro, Esq.
Cammer & Shapiro

No. 9 East 40th Street
New York, New York 10016

Edward J. Walsh, £sg.
General Attorney

Long Island Lighting Company
250 01¢ Country Road
Mineola, New York 1150



Jr., Esq.
. Moore & Corder
747 Pennsylvania Avenue, M.
hington, 0. £. 20006

W. William Anderson, £sq.
Deputy Attorney General
Room 512,

Harrisburg, Pennsylvania

Honorable Lawrence Coughlin
House of Represantatives
Congress of the United States
Washingteon, D. C. 20515

Sager Associates
Crrpar

w i S8

Pennsylvania 13484

Joseph A, Smyth
Assistant County Soliciter
County of Montiomery
Courthouse

"

Norristown, Pengsryivania 13404
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Mr. Edward G. Bayer, Jr.

cc:

Eugene J. Bradley

Philacelphia Electric Company
Associate General Counsel

2301 Market Street

Philadelphta, Pennsylvania 1910}
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Washington Public Power Supply System

cc!

Joseph B. Knotts, Jr., ESq.
Debevoise & Literman

1200 Seventeenth Street, N. W,
weshingten, 0. C. 20038 -
Richard Q. Quigley, Esg.
Washington Pudblic Power Supply System
3000 George Washington Way

P. 0. Box 963

Richland, Washington 99382

Nigcholas Lewis, Chairman

Energy Facility Site Evaluation Council

820 tast Fifth Avenue
Olympia, Washington 58504

M. 0. K. Earle
Licensing Engineer
P. 0. Box 968

Richland, Washington 99352

Mr. Neil 0. Strand

Washington Public Power Supply System i

3000 George washington Way

P. 0. Box 963
Richland, Washington

99352
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MARK II OWNERS Gf OUP/NRC
MEETING AGEHIA

DATE: NOVEMBER 14, 197
TIME: 8:30 a.m, - 4:00 p.M,
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MK 11 OWNERS GROUP/NRC - MEETING AGENDA

TIME.

2:00 pM
2:30 pM
245 pM

33115 M
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11/79

Novemser 14, 1979 - BetHespa, Mp.

TOPIC

BREAK
GKSS STAFF DISCUSSICN
LOAD COMBINATION
0 SRASS
NRC POSITIONS CN MK I1 SUBMITTALS
o MUREG Q487 UPDATE
o USE CF “B” LIMITS FOR NSSS FATIGU
EVALUATION OF LCAD CASE 2
FUNCTIONAL CAPABILITY
SRSS SCHEDULE FOR RESOLUTIONM
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MARK_ L1 GENERIC PROGRAM_SCUEDULE
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HRC ACCEPTANCE CRITERIA
“ARK 1 POOL DYNAMIC LOADS
(RURLG 0487, 10/18)

HARK 11 PROGRAM CLOSURE STATUS

L. LOCA RELATED HYDRODYNAMIC 10ADS

A SUBMERGED BOUNDARY LOADS DURING VENT CLEARING
33 psi over-pressure added to local hydrostatic
below vent exit (walls and basemat) - linear
altlenvation te pool surface.

8. POOL SWEiLL LOADS

| Pocl Swell Analytical Model (PSAM)

a. Air Bubble Pressure - Use PSAM described
in NEDE-21534-p.

. Pool Swell Elevation - Use PSAM described
in NEDE-21544-P with polytropic exponent
of 1.2 for wetwell air compression.

C. Pool Swell Velocity - Use PSAM described
tn NEDE-21544-P multiplied by a facter
of 1.1.

d. Pool Swell Acceleration - Use PSAM
described in NEDE-21544-p.

e. wWetwell Alr Compression - lse PSAM
described in NEDE-21534-p.

f. Drywell Pressure History - Unique based
on KEDM-10320 or equivalent model.

LS:cas:at/89Kl
117147719

24 psi overpressure statically applied with
hydrostatic pressure to surfaces below vent
exit (attenuate to 0 psi at pool surface)

for period of vent clearing per March 20,
1979 letter froam GE.

i NUREG 0487 acceptable, no additienal NRC

review anticipated.

-b. Use PSAM with polytropic exponent of 1.2

to a maximum swell height which is the
qreater of 1.5 vent submergence or the
elevation cerresponding to the drywell
floor uplift AP used for design assess-
ment per response to question 020.68 and
February 16, 1979 letter from Shoreham.

3 NUREG 0487 acceptable, no additional NRC

review anticipated.

.d. NUREG 0487 acceptable, no additional NRC

review anticipated.

A NUREG 0487 acceptable, no additional NRC

review anticipated.

s NUREG 0487 acceptable, no additional NRC

review anticipated.
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NREC ACCEPTANCE CRITERIA
HAKN 11 POOL DYNAMIC 1oADS
(NURLG 0487, 10/78)

LB POOL SWELL toaps fcont )

2. Luads on “ubmerged Boundaries
Maximue Lubble pressure predicted by PSAM is to
be added uniformly to local bydrostatic below
vent exit (walls and basemat) and linear attenua-

tioq ta pool surface. Apply to walls up te
Max v pool swell elevation.

3. lopact toads

a. small Structures - (For horizontal pipes,
[-beams, and other similar structures
having one dimension < 20 in. ) lhe load-

g Tunction shall have the versed sine
shape:

. i L%
p(L) = 0.5 pmax (1-€0s 2"()

where!  p = pressure acting on the projected

area of the structure, psi

Pnau = 1.3% ?,}ﬂ' psi-sec
L

g T i-sec
i (322)(1aqy PsiTse
M

where: !p =

H = hydrodynamic mass per

A unit areas oblained from
Figure -8 in NEDE-13426-P

V = impact veiocity from

I.8.1.c.

LS cas. at/gysr
11714779

Marit 11 PROGRAM CLOSURE STATUS

1.8.2

I.B.3.a.

|

WUREG 0487 acceptable, no additional NRC
review anticipated.

NUREG D487 acceptable, no additional N&C

review anticipated, See Table 1 for
plant unique information.



LB pPooL swegy

NOTE

b, Large Structures -

s Grating - The static drag load,

s Cas:at /8983
11714719

HRC ACCEPTANCE CRITFRIA
MARK 11 POOL DYNAMIC 10ADS
(RURLG 0487, 10/74)

e et i e

LOALS (cont. )

= :-V . for cylindrical targets

= -;q—.—_ for tlat targets with
> 71 fu/sec

U.016W, for flat targets with
« 1 ft/sec

D = diameter

of cylindrical pipe, feet
W = width of

flat structure, feet

Ihe masses of the impacted structures
Lo be adjusted by adding the hydro-
dynamic masses of mpact whern perform-
110G the structural dynamic anatysis
with "rigid body" impact loads applied.

Plant unique calculation
required where applicable.

, s to
forming the prdduct of
AP trom Figure §-40 6t HEDO-21060, Rev. 2,
and the total area of the grating. To
account for the dynamic tature of the
inttial loading, the static drag load is
Increased by a multiplier given by:

Le calculated by

3

SE S e 0L e (0.0064u1 )2
D

[.B.3.b.

1.8.3.¢c.

MARK IT PROGRAM CLOSURE STATUS

NUREG 0487 criteria not applicable, no
large structures in pool swe!l zone.

RUREG 0487 acceptable, no additional NRC
review anticipated. See Table 1 for plant
unique information.



HRC ACCEPTANCE CRITERIA
HARK 11 POUL DYNAMIC LOADS
(NUREG 0487, 10/78)

B3 lwpact Loads {(cont. )
whove: ’5[ = slatic equivalent load
W = width of grating bars, inches
= natural frequency of lowest
mode, Hz
D = static drag load
NOTE:

Applies for grating with open
area > 60X and Wt < 2000
in/sec

4. Wetwell Air Compression

4. Wall toads - Directly apply the PSAM calcu-
lated pressure due to wetwell compressien.

Diaphragm Upward Load - Calculate APUP using
the correlation:

APUP = 8.2 - 44F, for O < F<0.13
APUP = 2.5 psi, tor | > 0.13

e - AB - AP - VS
where: VD - (AV)2
AB = break area

AP = net pool area

AV = total venl area

VS = imiitie! wetwell air space volume
VO = drywell volume

I5:cas:at. 394
L7147 29

MARK IT PROGRAM CLOSURE STATUS

1.8.4.a.

I1.B.4.b.

NUREG 0487 acceptable, no additional NRC
review anticipated.

NUREG 0487 acceptable, no additional NRC
review anticipated.



HIKC ACCEPTANCE CRITERIA
MAKR T1 POOL DYNAMIC LOADS
(NURLG 0487, 10/78)

MARK 11 PROGRAM CLOSURE STATUS

I.B POGL SWLLL LOADS (cont.)

i

5. Asymmetric Load

Apply the maximum air bubble pressure calculated
from PSAM and a minimum air bubble pressure (zero
increase) 10 a worst case distribution to the

welwell wall,
1.C STEAM CONDENSATION AND CHUGGING | OADS
1. Downcomer | ateral lLoads
a. Single Vent Loads
- A static equivalent load of 8.8 KIPs shall

be used provided:
(1) the downcomer is 249 1aches in diameter

(i) the downcomer dominant natural fre-
quency 1s < 7 Hz, submerged
{111)  the downcomer is unbraced or braced at

or above approx. 8 ft. from the exit

= A static equivalent joad of 8.8 KIPs multi-
phied by the ratio of Lhe natural frequency
wivt 7 Mz tor dominant natural frequencies
between 7 and 14 Hz.  Other restrictions in
(1) and (111) apply.

L the natwral frequency of the downcomer is
> 14 Hz or f bracing 15 closer than 8 ft,
above the exit, a plant specific dynamic
stractural calculation shall be performed

us g a dynamic load defined by:

1S:cas: at 789KY
1i/14/779

1.B.5 Use twice the 10% of maximum bubble pres.

statically applied to 1/2 of the submerged
boundary (with hydroestatic pressure) proposed
in March 16, 1979 letter from GE.

I.C.1.a. Task A. 13, “Single Vent lateral Loads"
for dynamic analysis. NEDE 24106-P has
been submitted to NRC. Supplemental
information is scheduled for submittal

in 4079. See Table 1 for plant unique
information.



NRC ACCEPTAMCE CRITERIA
MAKK 11 POOL DYNAMIC |OADS
(NUREG 0487, 10/78)

e i i e

4

MARK Il PROGRAM CLOSURE STATUS

1.C.1 Downcomer Lateral Loads (cont.)

a. cont.

o nt
(L) = Fo sin Ti0<tcr
=0, fort<0andt > X
where: 2 msec < ¢ < 13 msec, and the impulse

I =2F, («/n) is 200 Ibf-sec.
Restricgion (i) also applies.

b. Multiple Vent Loads

Use the load specified in Fiyure 4-10b of
NEDE-21061-P, Rey. 2, multiplied by a factor-
ot 1.26 for downcomers with natural frequen-
Cies that are < 7 Hz. For natural frequen-
Cres > 7 Mz, apply an additional multiplier

equal to the ratio of its frequency and
7wz,

2. Submerged Houndary Loads

a. High Steam Flux Loads

Sinusoidal pressure fluctuation added to
local hydrostatic. Amplitude uniform below
vent exit, linear attenuation to pool sur-
face. 4.3 psi peak to peak amplitude. 2-7
HZ Trequencies. NEDE-21061-P, Rev. 2.

b. Mediva Steam Flux loads

Sinuseidal pressure fluctuation added to
1ccal hydrostatic. Amplitude uniform below
vert exit, Yinear attenualion to pool
surface. 7.5 psi peak to peak amplitude.

2=7 Hr frequencies. NEDE-21061 P, Rev. 2.

LS:cas: at/89Ke
11714/79

I.C.1.b. Statistical distribution of loads, based
on test observations, Task A.13,
"Multi-vent Lateral Loads" to be used
in a dynamic analysis. NEDE 24106-P
has been submitted to NRC. Supple-
mental information is scheduled for
submittal in 4079.

o ro
o

pending completion of Task A.17 “Steam
Condensation Osciliation Test." Addi-
tional frequency ranges also being
evaluated. A 47 C.0. test report is
scheduled for submittal in 3080 with
data evaluation for load application
scheduied for submittal in 3Q80. See
Table 1 for plant unique information.

NUREG 0487 criteria used as interim spec.

PR



NRC ACCEPTANCE CRITERIA
MARK 11 POOL DYNAMIC LOADS
(NUREG 0487, 10/78)

MARK Il PROGRAM CLOSURE STATUS

[.C.2 Submerged Boundary Loads (cont.)

€. Chugging

- Uniform loading Condition - Maximum ampli-
tude uniform below vent exit, linear
dtlenuation to pool surface. +4.8 psi
Max overpressure, -4.0 psi max under-
pressure 20-30 Hz frequency. (Pending
of ¥SI concerns) NEDE-21061-P, Rev. 2.

- Asymmelric loading condition - Maximum
amplitude uniform below vent exit -
linear attenuation to pool surface.
+20 psi max overpressure, -14 psi max
underpressure, 20-30 iz frequency,
peripheral variation ot amp 1 1tude
follows observed statistical distri-
bution with maximum and minimum
drametrically oppnsed. NEDE-21061-P,
Rev. 2.

SRV-RELATED HYDRODYNAMIC [DADS

A POOL TEMPERATURE LIMITS

All Mark 11 facilities shall use quencher type
devices. The suppression pool local tempera-
Lure stall not exceed 200°F for al) plant
transients involving SRV operations. Measure-
ents from temperature sensors located on the
containment wall in the sector containing the
discharge device at the same elevation as the
device can be used as local indication.

LS:cas. ats/g9n7
11714773

1.C.2.c. NUREG 0487 criteria used as interim spec.
pending completion of Task A.16 "Improve
Chugging Load Definmition”. A report is
scheduled for submittal in 1Q80. See
Table 1 for plant unique information.

II.A NUREG 0487 criteria regarding the use of a
quencher device is acceptable. The plant
temperature monitoring system will be
described in separate plant unique docu-
ments.

Document will be prepared using additional
PP&L test data to support no (Local)
temperature limit for quenchers. Repert
to be submitted 1Q80.

.
- —— o—————



NRC ACCEPYANCE CRITERIA
MARK [l POOL UYNAMIC LOADS
{NURLG 0487, 16/778)

I1.  SRV-RELATED HYDRODYNAMIC LOADS (cont.)

8. AIR CLEARING LOADS

(a) Methodology for Bubble load Prediction
I-Quencher - Use ramshead nethodo logy
described in Sec, 3.2 NEDO-21061-P,
;‘3('\/‘ -

Quencher - Use Sec. 3
Rey. 2

of NEDO-21061-p

{(b) SRy U!:,(hut{;e Load Cases
[he following load cases shall be con-
Stdered for design evaluation of contain-
went structures and equipment 1nside the
conlainaent :
] ingle valve, first and subsequent
aCluation
ADS valve actuation
Iwo adjacent valve first ac tuation
All valves discharged sequentially
by setpoint
All valves discharged simultaneously
by assuming all bubbles are os¢ 11lat-
Ing 1n phase.

(c) Bubble Frequency

I-Quencher 4 vange of bubble frequency
of 4-12 Hz is the minimum range that shall
be evajuated The range shall be increased
' required to include the frequency predicted
by the ramshead methodology together with 150%
margin

3:Cas:at/B9Ks8
/14779

11“((’)

I11.B(c)

T-Quencher Load prediction methods pre-
sented in Susquehanna DAR, Sec. 4.1.3.
see Jabie 1 for plant unique information.

Load Case 4 is not included for T-Quencher
evaluation. It is bounded by Susquehanna
DAR sections 4.1.3.1 and 4.1.3.2. See
Table 1 for plant unique information.

Method for applying plant unique T-Quencher
bubble frequency is presented in
Susquehanna DAR, Section 4.1.3. See
Table 1 for plant unique X-Quencher
Information.
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#HC ACCEPTANCE CRITERIA
MARK 11 POOL DYNAMIC LOADS
(NUREG 0487, 10/78)

MARK II PROGRAM CLOSURE STATUS

I1.B AIR CLEARING 1 0OADS (cont.)

X-Quencher - a range of bubble frequency
of 4-12 Hz shall be evaluated.

€. QUENCHER ARM AND TIE DOWN 10ADS

8

2.

Quencher Arm Loads

Vertical and lateral arm loads are to be
developed on the basis of bounding assump-
tions for air/water discharge from the
qucqcher and conservative coabinations of
maximum/minimum bubble pressures acting on
the quencher per NEDE-21061-P, Rev. 2.

Quencher Tie-down Loads

lpe vertical and lateral arm load trans-
WMitted to the basemat via the tie-down
plus vertical transient wave and thrust
loads calculated from a standard momentum
balance are to be calculated based on

tunservative clearing assumptions per
NEDE-21061-P, Rev. 2.

il LOCA/SRV SUBML EGED S TRUC TURE LOADS

A. LOCA/SRV JET 10ADS

1.

t5:cas: at/H9Kk9
i 18779

LOCA Downcoaer Jet foad

Calculate based on methods described in
NEDE-21730 ana the following constraints
and modifications:

11.€.1. T-Quencher arm lcads are presented in
Susquehanna DAR, Section 4.1.2.5.

NUREG 0487 criteria for X-Quencher
arm loads acceptable, no additional
NRC review anticipated.

i A 8 T-Quencher tie-down loads are presented in
Susquehanna DAR Section 4.1.2.5.

NUREG 0487 criteria for X-Quencher tie
down loads acceptable, no ~dditional NRC
review anticipated.

IITI.A. 1. Ring Vortex Model including potential
function for induced flow being
finalized. More appropriate accelera-
tion drag consideration to be identifed.
Basic model description has been sub-
mitted to NRC and final report is
scheduled for submittal in 1Q80. See
Table 1 for plant unique information.

e

P = e R



NRC ACCEPTANCE CRITERIA
MARK TT POOL DYNAMIC LOADS
oot % (NUREG 0487, 10/78)

e

MARK Il PROGRAM CLOSURE STATUS

' A1 Loca Bownc omer Jet Loads (cont.)

(4)  Standard drag at the time the jet first
encounters the structure must be multi-
plied by the factor:

1+ 6 va
CD A

x R
Va = acceleration volume as

defined in NEDE-21730

Co = drag coefficient as defined
in NEDE-21730

Ax = projected area as defined
KR

where:

in NEDE-21730
i — venl exit radius

(b) Forces in the vicinity of the jet front shall
be computed on the basis of Formula 2-12 and
2-13 of NEDE-21730. The local velocity, u,.
and acceleration, Um, are to be conserva-

tively calculated by the methods of NEDE-21471
from the potential function:

=23 . .y Clos o
T i "B 3

where: r L o

spherical coordinates from

Jet front
Uj = Jet velocity from NEDE-21730
V' = initial volume of water in the
vent

tS:cas:at/89K10
ilZ13/719
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NRC ACCEPTANCE CRITERIA
MARK 11 POOL DYNAMIC 10ADS
(NUKEG 0487, 10/78)

MARK Il PROGRAM CLOSURE STATUS

HHI.A 1 LOCA Downcomer Jet lLoad (cont.)

(c) Atter the last fluid particle has reached
the jet front a spherical vortex con-
tinues propagating. The drag on struc-
tures in its vicinity can be bounded by
ustng the flow field from the formula
for ¢ above with U. as the jet front
velocity from NEDE121730 at time t = -

2 SRV Quencher Jet loads

Ihis load may be neglected for those structures
focated outside a zone of influence which is a
sphere circumscribed around the quencher arms.

It there are holes in the end Caps, the radius of
the sphere should be increased by 10 hole diameters.
(Confirmation during Long Term Program required.)

. LOCA/SRV AIR BUBBLE DRAG LOADS
i LOCA Air Bubble loads

Calculate based on the analytical model of
the bubble charging process and drag calcu-
lations of NEDE-21471 until the bubbles
Coalesce. After bubble contact, the pool
swell analytical model, together with the
drag computation procedure NEDE-21471 shall
be used. Use of this methodology shall be
subject to the following constraints and
modificatiens:

(a) A conservative estimate of bubble
asymmelry shall be added by increasing
accelerations and velocities computed

LS:cas:at/H89K11
11714779

I11.A.2. The P5.5 pressure transducer data from the

T-Quencher test program presented in
Section 8:0 of the Susquehanna DAR shows
N6 water jet effect thus no loads are

specified beyend a 5 ft. cylindrical zone
of influence.

NUREG 0487 criteria acceptable for

X-Quenchers, no additional NRC review
anticipated.

111.B.1 See Table 1 for plant unique

information.

IT1.B.1(a) NUREG 0487 criteria acceptable, no
additional NRC review anticipated.

-
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| NRC ACCEPTANCE CRITERIA
| MARK 11 POOL DYNAMIC LOADS
| (NURLG 0487, 10/78)

|

e e e e

MARK 11 PROGRAM CLOSURE STATUS e

II1.B.1 LOCA Air Butble Loads

in step 12 of Section 2.2 of NEDE-21730
by 10%. Ir the alternate steps 5A, 12A,
and 13A are used the acceleration drag

shall be directly increased by 10% while

the standard drag shall be increased by
20%.

(b) Modified coefficients C.' from accelerating
flows as presented in Kenlegan & Carpenter
and Sarpkaya references shall be used with
Lransverse forces included, or an upper
bound of a factor of three times the standard
drag coefficients shall be used for struc-
tures with no sharp corners or with stream-
wise dimensions at least twice the width.

(c) The equivalent uniform flow velocity and
acceleration for any structure or struc-
tural segment shall be taken as the
maximum values "seen" by that structure
not the value at the geometric center.

(d) for structures that are closer together than
three characteristic dimensions of the
larger one, either a detailed analysis
of the interference effects must be per-
formed or a conservative multiplication
uf acceleration and drag forces by a
factor of four must be performed.

(e) If significant blockage from downcomer brac-
ing exists relative to the net pool area,
the standard drag coefficients shall be modi-
fied by conventional methods (Pankhurst &
holder reference).

i
!
LS:cas: at/89K12 |
11714779 ‘

i

IT1.B.1(b)

IT1.8.1(c)

111.8.1(a)

IT1.B.1(e)

Orag coefficients have been pre-
sented in Appendix C.4 (Rev. G,
10/73) of the LaSalle DAR and
in Attachment 1.K of the Zimmer
FSAR.

Justification for applicacion of
load at geometric centor addressed
in Appendix C.4 (Rev. o, 10/79)
of the LaSalle DAR and in Attach- i
ment I.K of the Zimmer FSAR. l

Interference effacts are addressed
in Appeadix €. 4 (Rev. €, 10/79)
of the LaSalle DAR and in Attach-
ment 1.K of the 7immer FSAR.

Blockage effects will be evaluated
and addressed in future documen-
tation.

* SR pe—— ...._...-..._‘. o
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NRC ACCEPTANCE CRITERIA
MARK 11 POOL DYNAMIC |0ADS
. (MUREG 0487, 10/78)

e

MARK Il PROGRAM CLOSURE STATUS

ITL.8.1 LOCA Air Bubble Loads (cont.)
(f) Formula 2-23 of NEDE-21730 shal) be medi-

fied by replacing H‘ by Py V“ where VA
Is obtained from Iahles 2-9 and 2-2.

2. SRV Ramsh:ad Air Bubble loads

Use the methedology described in NEDE-21471 subject
Lo the following constraints and modifications:
(a) Standard drag shall not be neglected without

first estimating its order of magnitude using
th: foellowing equation:

F ' 2
M=t Pmax D gmin Pmin
FAH P, n d r
where: = maximum standard drag
FSM S gl S
AM ~ Waximum acceleration drag
Cé = cycle-averaged effective
drag coefficient
d = dia. of cylindrical structure
R-vn = minimum bubble radius
r = distance from bubble center to
the structure i
and: £ pax _ 873 for pmax < 30
> Ty
- >

{
!
!
(b) Corstratnts of II1.8.1 alse apply. f

3. SRV Quen:~er Air 3_oble Loads

(@) T-juencner - (oads may be computed on the |
Dia:ts of I~¢ abave ramshead methodelogy using|
25% of tre za'culated ramshead bubble pressure
431 ass.ming the bubble to be located at the |
Certer ar e guencher device having a bubble}

_ FiZios equa’ 13 the guencher radius. !
LS cas:at/89Kk13 l
i

1i-14/79

IIT.B.1(f) NUREG 0487 acceptable, no additional NRC
review anticipated.

IIT.B.2.a NUREG 0487 criteria not applicable,
& b ramshead devices not installed.

IIT.B.3.a T-Quencher bubble pressure prediction
methodology is presented in Susquehanna
DAR, Section 4.1.3. See Table 1 for
plant unique information. ‘

g



NRC ACCEPTANCE CRITERIA
MARK 11 POOL DYNAMIC L0ADS
(NUREG 0487, 10/78)

MARK 1I PROGRAM CLOSURE STATUS

o e — z
HII.B.3 SRV Quencher Air Buoble Loads (cont.)
(b) X-Quencher - Loads may be computed on the I11.8.3.b Burns & Roe x;Quegchgr‘lgggb?zzz?;;
basis of the above ramshead methodology tzon tolb:i dsef 2ertain oo
using bubble pressures calculated by the 0 rg:? u dqﬂ ossed itk the SC
methods of NEDE-21061-P, Rev. 2, for the now being ‘SC: e b
X-Quencher generical!y and plant uniq
. methods given in WNP-2 DAR.
|
£. STEAM CONDENSATION DRAG LOADS 111.C See Table 1 for plant unique information.

Review will be conducted on a plant unique
basis.

LS:Casan/85414
11713775
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TABLE 1

| PLANT UNIQUE CLOSURE

(Single Vent Lateral Loads)

[.C.2.a L L
((..0. Boundary luads)

(Chugging Boundary Load)

(LOCA Water Jet Loads)

[.B.3.a & ¢
(Pool Swell Impact Loads)

1.C.1.8

1.C.2.¢

11.8.a, b & ¢
(SRV Air Clearing Load)

I11.A.1

HANFORD - Burns & Roe has documented plant unique
methods in MiP 2 DAR

SUSQUEHANNA - P**-*-rn*qve-1atera1 bracing loads will be
confirmed by GKM-1IM test data.

SUSQUEHANNA - Lead plant NRC criteria acceptable. Higher
amplitude (3.5 & 10 psi) loads used. Confirmation of
desfgn 1nads to be based on plant unique GKM-IIM tests.

HANFORD - Burns and Roe chugging lcad definition has been
documented in reports submitted April 13 and June 15,
1978.

HANFORD = Burns and Roe is developing a unique X-Quencher
load definition based largely on Caorso data. Loads
will be presented in WNP-2 DAR. I - e

BAILLY - Methodology which meets the intent of NUREG-0487
criteria will be used. The method is documented in
Appendix C.3 of the LaSalle DAR and in Attachment
1.J.3 of the Zimmer FSAR.

SUSQUEHANNA - Same as stated above for Bailly.

LIMERICK - Same as stated above for Bailly

SUSQUEHANNA - LOCA a‘r bubble source term at the vent exit
will be applied in a modified IWEGS/MARS Code to
establish acceleration and velocity flow fields.
Application of the flow fields will follow the Mark II
Program Closure Status positions (a) through (f).
Possible source term is being investigated using
NEDE-21471 method to determine the bubble formation
with the exception that time depencdant drywell pressure
history is used to determine bubble pressure, Report
to be submitted April 1280,

LIMERICK - Same as stated above for Susquehanna.

HANFORD - Burns 4 Roe LOCA load definition to be based
on a combination of resoluticn of certain aspects now
being discussed with the NRC generically and plant

unigque methods given in WNP-2 DAR.
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TABLE 1 (CONTINUED)

iy Aiixé;géie i BAILLY - Ramshead methodology (as modified by lead plants
in response to NUREG-0487) is used with bubble

location and radius defined appropriately for

T-Quenchers. Bubbles are located near the arms.

Bubble sizz2 is predicted from the dischargs line

air volume. Method is the same as for LaSalle and

Zimmer,
I11.C BAILLY - The lead plant methods documented in the LaSalle
- -
(Steam Condensation Loads) and Zimmer closure reports will be used as an interim

methodology pending results from Task A.15 or A.17
which would reduce source strengths.

SUSQUEHANNA - C.0, and chugging source term defined from
Task A.16 and A.17 at the vent exit will be applied
in @ modified IWEGS/MARS Code to establish accelera- .
tion and velocity flow fields. Application of flow
fields will be made with appropriate drag coefficients.
Repert to be submitted April 1880,

LIMERICK - Same as stated above for Susquehanna.

"l B HANFORD - Generic source as given in 1.7.2 used as described
in WNP-2 DAR.

NINE MILE POINT ~ Load scurces will be derived from generic
tasks (A.16 and A.17). The flow field resulting from
these sources aleng with appropriate drag coefficients
as specified for LOCA air bubble drag loads will be
used to determine the lpad.

LJs
11714779
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A.11 MULTIVENT TEST PROGRA!

OVERALL OBJECTIVES

OBTAIN A SINGLE-VENT/MULTIVENT CHUGGING DATA
BASE TC ESTABLISH TRENDS IN POOL WALL LOADS
WITH NUMBER OF VENTS

DEMONSTRATE THAT THE MUL IJC?T TTEWDS OBSERVED IN
SUBSCALE TESTSTAREVALID BY:™ -

o COMPARING SINGLE VENT DATA AT FOLR
SUBSCALES

o COMPARING IULTIVE!
SCALE

~4
(]
_L)
1
x>
g =
—
=3
[
(72
c—
(85 )
]

- —————— i Gy o
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TASK A.11

SCALED MULTIVENT TEST PROGRAM
PROGRAM STATUS/SCHEDULE

PHASE 1
o TESTS, DATA REDUCTION, ANALYSIS COMPLETE
o PHASE 1 REPORT TO NRC DECEMBER
PHASE 2
o PROGRAM PLAN COMPLETE
o TESTS R
0 5/12, 1/4 SCALE COMPLETE
0 1/10 SCALE, 19 VENTS COMPLETE
o COMPLETE 1/6 SCALE, 7 VENTS NOVEMBER
o COMPLETE PHASE 1 FROUDE SCALE DECEMBER
o DATA REDUCTION MARCH 80
o ANALYSIS
0 FSI DECEMBER
o SCALING APRIL 80

o FINAL RE TO NRC JUNE 80
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SCALED MULTIVENT TEST PROGPAY

VERVIEW OF TEST PROGPAY
HIGALIGATS

PHASE 1

14
10-1, 3, 7530
1/5 o 1, 3 VE.‘H

10,18, 28, X

-
P{&JU‘ -

(4.5 10 &5 ps!
STEAM MASS FLIX (.1 10 16
TEMPERFATURE (8C° 10 2009)

AIR CONTENT (d TO B5)
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LARGE DrYr"' ’
W’Eh AFEA PATIO
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-
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170 - 18 Ve
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28, 44

297
IN PROCESS

114772



0

TASK OBJECTIVE

T0 PERFORM STATISTICAL AND BOUNDING LOAD

AMALYSIS OF INDEPENDENT DATA BASES TC CONFIRM
OR MODIFY THE 4T LATERAL LOAD DEFINITION AS
REQUIRED.

i ——— a———

10/79
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SUMMARY OF RESULTS

GOOD CORRELATION WITH MAXIMUM OBSERVED VALUES
IN OTHER DATA BASES.

GOOD STATISTICAL CORRELATIN BETWEEH 4T AND THE
RFERENCE DATA BASES,

REFERENCE DATA #2 REPRESENTS THE MOST APPROPRIATE
COMPARISON TESTS FCR 4T VERIFICATION.

THE DYNAMIC LATERAL LOAD FUNCTION DEFINED IN NEDE
24106-P HAS BEEN CONFIRMED AS THE PROPER DESIGN

LOAD CRITERION FOR MAIN VENT DOWNCOMER STRUCTURES.

10/79
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LATERAL LOAD FUNCTICH

nt
F(T) = A sIN T, LATERAL LOAD (LBF)
{ [}
wHERE: 107<A<3 x lfJL', MAX IMUM AMPLITUDE

AND 3<t<6, APPLICATION PERIOD (MsEC)

)

[———> —{

10/79
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10/79

DYNAMIC LATERAL LOAD DEFINITION
COMPARISON BETWEEN 4T DATA AND TEST RESULTS
REPGRTED BY TWO INDEPENDENT REFERENCE TESTS.

REFERENCE TEST #1. LARGE TANK,STEADY STATE
MASS FLUX.

REFERENCE TEST #2. SINGLE CELL, TRANSIENT
%
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0

EVALUATION OF REFERENCE DATA

APPROACH

. NUMERICAL STMULATIOM OF SUBJECT TEST FACILITY

. DETERMINATION OF BRACE LOAD AMPLITUDE AND
RESPONSE PERICD AS FUNCTION OF:

. APPLIED LOAD PERICD
. POOL TEMPERATLURE

- MASS FLUX
. STATISTICAL ANALYSIS OF RESPONSE DATA ON 47
EQUIVALENT BASIS,
. COMPARISON OF REFERENCE DATA RESULTS WITH 4T

et s —— -

10/79



SPECIFIC CORRELATICN PROCEDURE

SIMULATE DYNAMIC LATERAL RESPONSE OF REFERENCE
FACILITY TC FCRCING FUNCTION DEFINED BY 4T DATA.

CALCULATE RESULTING BRACE LOADS AND ACCELERATICN
RESPOMSES AS MEASURED IN THE SUBJECT TESTS.
—lmpare
~EORRELATE SIMULATED AND EXPERIMENTAL BRACE STRESS
AND/OR ACCELERATION TIME HISTORIES TO DETERMINE
AMPLITUCE AND HALF PERICD OF THE LATERAL LOAD
FUNCTION WHICH REPRODUCES THE MEASURED RESPCISE

DATA,

10779
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COMPARISON OF EXPERIMENTALLY
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LATERAL BOUNDING LOAD FOR ALL TESTS.

0
| * 4T DATA BASE
. 0 REF. #
L 8 + REF, #2
N
N\
N
.
%
b
4
! 1 ¥ T 1] ] ] k |
1 s 3 4 5 6 / 3

LATERAL LOAD FUNCTION PERIOD,MSEC,



MAXIMUM LATERAL LOAD AMPL'TUDE,LBFX 1000.

1-2

8

e

N

10/79
_BOUNDING_LOAD_
0 DIAMETER DEPENDENCY,
0
0 -
0 REF #]
+ REF #7
) - * 4r
1 0 2k 23
VENT DIAMETER



DIAMETER DEPENDENCY

4T AND REFERCNCE #1 SUGGEST THAT THE FOLLOWING
GENERAL EXPRESSION DEFINES THE DEPENDENCY OF
LATERAL LOAD UPON DIAMETER:

F= Fo[D/DJ"

WHERE: F IS TIP LOAD AT ANY DIAMETER D
F0 BOUNDING LOAD AMPLITUDE AT Do
N, EXPERIMENTAL COEFF,

4T DATA SHOWS VALUES OF n RANGING FROM .5 T0 1.7,
BUT HAS LIMITED PARAMETRIC ACCURACY DUE TO THE
SMALL DIFFERENCES IN TEST DIAMETERS. 20 1o 24 I)I.
REFERENCE #1 DATA SHOWS A VALUE OF n=,7, GOOD
PARAMETRIC ACCURACY WAS OBTAINED FROM THESE
TESTS. 12 anp 24 IN.

M

m c
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STATUS OF MULTIVENT
LATERAL LOAD METHODOLOGY

OBJECT - DEVELOP A CONSERVATIVE MULTIVENT

LATERAL LOAD SPECIFICATIC!

e APPROACH ~—USE-8TATISTICS-OF 4=T-CHUGGING
LATERAL LCADS (AS ANALYZED BY

PRETECH) TO DETERMINE THE TIP
IMPULSE AS A FUNCTION OF NUMBER OF

DCWNCCMERS
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« PRETECH BOUNDING DYNAMIC LOAD

F(t) = A(t)sir %} for 0 <t <1
2 m w20%1BE (et} 4 SOLINE  Fax i N
Al 20k1nf (;ms) S0klbf for 3ms < t < 6ms

T
I -fA(t)sin %1 dt
0

* CHUGGING TIP IMPULSE PROBABILITY DENSITY

FREQUENCY

22T T (4-T paTA)

18
.16
14
12

.08
006
Coq
02

0 10 20 30 40 50 60

.
CHUBGING TIP IMPULSE X 10772 (L2=-Ms)
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« THE ANGLE OF THE CHUGGING TIP IMPULSE
HAS A DENSITY FUNCTION UNIFORMLY DIS-
TRIBUTED OVER 2m RADIANS IN THE
HORIZONTAL PLANE.,

FOR A GROUP OF N DOWNCOMERS, COMPUTE
THE PROBABILITY P THAT THE RESULTANT
TIP IMPULSE ON THE GRCUP OF DOWNCOMERS
WILL FALL WITHIN A GIVEN TIP MPULSE
INTERVAL,

THEN, IF Py IS THE CUMULATIVE FROFABILITY
THAT THE RESULTANT TIP IMPULSE WILL NOT
EXCEED THE IMPULSE VALUE AT THE UPPER
BOUNDARY OF THE INTERVAL IN ONE CHUG,

1 - (pp™ 1s THE PROBABILITY OF ExcEZDING

. THE GIVEN TIP IMPULSE MAGNITUDE AFTER M

CHUGS.,

e



g Impulse at Least Once in 265 Chugs

Probability of Exceedin

i
o
'

10-1

476

PRELIMINARY.

NOT DESIGN VERIFIED,
SHOULD NOT BE USED FOR
DESIGN PURPOSES.

2 downcomers

Probabkility of ex-

ceeding a given im-
pulse per downccme:r
for different numbe
cf downcomers

€4
128
o
-4
»
o
0 1 2 6
' “ s [0 Cw
Yax. Impulse per Downccmer, Xitbf-ms



mpulse

1 P ]
downzomer valu

Tims 3§

.
i

PRELIMINARY .

NOT DESIGN REVIEWED,
SHOULD NOT BE USED FOR
DESIGN PURPOSES.,

Tip Impulse

Probability cf exceedance equeal t 10’2

\ i,
Probability of exceedance equal to 10 '
) L L 'y A i i D L i
10 20 30 40 50 60 70 80 90 100

Number of Downcomers

Tip impulse normalized by the one downcomer value of 56.8k1bf-ms vs number of downcemers for a
prebability level ef exceedance,

-



PRELIMINARY CONCLUSIONS

A MULTIVENT DYNAMIC LATERAL LOAD SPECIFICATION
HAS BEEN DEVELOPED WHICH USES STATISTICS OF
4-T CHUGGING LATERAL LOADS TO DETERMINE THE
TIP IMPULSE,

CONSERVATISMS EXIST IN THE SPEC
» THE IMPULSE FUNCTION COMPUTED FROM
PRETECH'S LOADING FUNCTICN BOUNDS
ALL 4=T paTaA.
¢ NO CREDIT IS TAKEN FOR LACK OF
SYNCHRONIZATION BETWEEN VENTS.

e ( ——— g 4

o — . ———— .
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A.16 PHASE 11 CHUGGING STATUS

PROGRAM OBJECTIVES

o CONFIRM DFFR LOAD IS CONSERVATIVE FOR
LEAD PLANT APPLICATION

o JUSTIFY IMPROVED LOAD FOR NOM-LEAD
PLANT APPLICATION

11/78



A.16 PHASE 11 CHUGGING STATUS

COMPLETED
SCHEDULE
" ITEMS
KEY MILESTONES
o ANALYZED 137 CHUGS FROM 4T =

o DEVELOPED ACOUSTIC MODEL TO SIMULATE "
TYPICAL CHUGS

e AVERAGED PSD OF 137 CHUGS -

e DEVELOPED CRITERIA FOR ENVELOPIN -
PSD

o USED ACOUSTIC MODEL TO INFER VENT e

SCURCE THAT ENVELOPED PSD
9 DEFINED SYMMETRIC AND ASYMMETRIC -

LOAD CASES

o COMPUTED MK IT RIGID WALL RESPQNSES -
USING DESIGN SCURCE

o COMPUYED MK II RESPONSES USING e
TYPICAL MK Il STRUCTURAL MCDEL AND
COMPARED TG DFFR

o NRC TECHNICAL MEETING IN H/ ZR JULY 79
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A.16 PHASE II CHUGGING STATUS

KEY MILESTONES

VERIFY TREATMENT OF FSI BY NASTRA!
MODEL OF 4T

VERIFY USE OF TYPICAL MK I STRUCTURAL
MODEL USING NASTRAN MODEL OF MK II

FINAL REPCRT MCDIFIED AND EXPANDED
BASED OM NRC JULY INPUT

WA N et ¢ S S ARG m R TR e -

TARGET

SCHEDULE

NOV. ‘79

\
i

av, 79

et

FEB. ‘80
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4T CO TEST PROGRAM

OBJECTIVES

RESOLVE VENT LENGTH EFFECT

COMPARE DAT,
SPECIFICATION
o FCOIFIED 4T FACILITY

o PROTOTYPICAL COMFIGURATIO!

ATA TO EXISTING DFFR C.0,

i
i



4TCO TEST PROGRAM

SCHEDULE & MILESTONES

MiLESTONE CompLeTION DATE
FACILITY DESIGHN COMPLETE
TEST PLAN COMPLETE
TEST FREEZE COMPLETE
FACILITY MODIFICATION COMPLETE
SHAKEDOWN TESTING COMPLETE

rnuﬂlx TES S - 23 TOT AL

* 9 TESTS CCripLEle
» COMPLETE TESTINC FEBRUARY ‘80

DATA REDUCTIO! MAY ¢ 80

FINAL TEST REPORT 3080

11/79



4TCO TEST MATRIX

RUN BREAK  BREAK POOL VENT VENT INITIAL
NO, TYPE SI}E (IN) TEMP. (°F) SUBMER, (FT.) RISER DRYWELL AIR (%)
16 STEAM  3.00 70 1 YES 100
2 LIQUID 3.00 70 11 NO 100
3 LIQUID 3.82 70 11 NO 100
4 LIQUID 3.82 70 11 YES 100
5 LIQUID  -- 80 n NO 100
6 LIQUID 3.82 70 1R NG ~ 50
7 LIQUID  -- 80 " N0 100
8 LIQUID 3.82 110 11 NO 100
9 IQUID 3.00 110 IR NO 100
10 LIQUID - 70 9 NO 100
n LIQUID -- 70 13.5§ NQ 100
12 LIQUuliD 2.50 110 1" NO 100
13 LIQUID 2.125 110 11 NO 100
14 LIQUID 2.12% 70 11 NO 100
15 LIQUID 2.125% 70 1 YES 100
1 STEAM  3.00 70 1 NO 100
17 STEAM 3,00 70 9 NO 100
138 STEAM  3.00 70 18,8 NO 100
18 STEAM  3.00 70 138 MO 100
20 STEAM  2.50 70 11 NO 100
21 STEAM  2.50 70 N No 100
22 REPEAT (LATE
23 REPEAT (LATE

* Break sizes for thesea tests

results.

to b2 specified aftsr evalyation o inietal



> TEST MATRIX OBJECTIVES

DUPLTCATE PREVIOUS 4T TEST CONDITIONS

o TESTS 17, 1, 18, 20

OBTAIN DATA AT C.0. CONDITIONS FOR RA
MARK I FLOW RATE/POOL TEMP ERATURES

NGE OF

e TESTS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>