Sandia Nationa! Laboratories

Altbugueroue New Mexico B7'8S

November 30, 1982

Dr. James F. Costello
Mechanical/Structural Engineering Branch
Mai) Stop NL-5650

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Jim:

During the meeting of the peer review group on June 9, 1982,
we requested input on the reinforced concrete models from the
members. This was reiterated in a letter to the members from
Walt von Riesemann dated July 15, 1982. Responses from the
members have been trickling in since shortly after the
meeting. To date, six members (Ahl, Baker, Denning, Sozen,
Stevenson and Ucciferro) have responded. Copies of their
responses are enclosed.

I will remind the members who have not responded wh . they are

contacted about ** ~at peer review meeting, I will forvard
anv ro7;...' s v you shortly after we receive them.
Sincetely,
—_—
]/ &

T. E. Blejwas
Systems Safety Technology
Division 9442

TE®R:9442:nb
Enclosures
Copy to:

9442 W. A. von Riesemann w/0 enc.
9442 File 1047.011 w/0 enc.

8506210204 850305
PLR FOIA
SHOLLYB5-69 PDR



Sandia National Laboratories

Albuguergue. New Mexico BT1ES

January 11, 1983

Mr. Thomas J. Ahl
Nuclear Design Group
Chicago Bridge & Iron Co.
800 Jorie Blouveard

Oak Brook, IL 60521

Dear Mr. Ahl:

By the time you receive this letter, you should be aware that

1 am trying to arrange a meeting of the peer review group for

Sandia's Containment Integrity Program in mid-late February in
Albuguerque. Prior to that meeting I would like to bring you

up to date on some work on the program.

In early December we completed a test of small steel model
§C-0, the fabrication checkont model. I am enclosing a copy
of my quick-look letter report to Jim Costello on that test.
The date of the test to failure was December 10, not December
12 as stated in the letter. Because of damage to some of the
testing equipment, the test of the clean shell model, SC-1,
has been delayed to about February 15.

The design of the large steel model by CR&l is complete.

2fi.+ or review, CB&I will begin fabrication. Enclosed is a
copy oi che preliminary fabrication drawings. Note that
drawings Nes, 2 and 3 were not completed by CB&I; they
informed me that these sheets are not required for
fabrication. We are presently reviewing the drawings and plan
to respond to CB&l by their reguested date of February 24. We
welcome any input you can provide. Certainly, important
changes will be considered after the response date.

Six members of the peer review group provided responses to our
request for input on the reinforced concrete models. Copies
of the responses are enclosed. 1In addition to peer review
input, we have sent out a request for proposals entitled
*"Exper imental Modeling Techniques for Reinforced Concrete
Containments.” A copy of the body of the RFP as forwarded to
our purchasing department is enclosed.



=

After arrangements for our meeting become finalized, I will
forward more detailed plans. If you have any gquestions about
the meeting or any of the enclosures, please call me at
505-846-0541. I hope to see you in Albugquergque.

Sincerely,

7’?337«1”

T. E. Blejwas
Systems Safety Technology
Division 9442

TEB:9442:nb

Copy to:

J. F. Costello, NRC

R. F. Reedy, R. F. Reedy, Inc.
9442 W. A. von Riesemann, w/0 enc
9442 D. S. Horschel, w/0 enc

9442 J. Jung, w/0o enc

9442 R. L. Woodfir, w/o enc

9442 File 1047.011
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Mr. Thomas J. Ahl
Nuclear pesign Group
Chicago Bridge & Iron Co.
800 Jorie plouveard

oak Brook, 1L 60521

FTS 8-312-654-7365

Dr. Wilfred E. Baker

pept of Ballistics & EXP. sci.
southwest Research Institute
6220 Culebra R4

PO Drawer 28510

San Antonio, TX 78284
512-684-5111

FTS g§-730-5511

pr. Richard penning

pattelle Columbus Laborataries
505 King Ave

Columlbus, Ohio 43201
614-424-7510

FTS 8-976-7510

pr. Asadour g, Hadjian
Bechtel Power Corporation
12400 E imperial Bighway
Norwalk, CA 90650

FTS 8-213-807-3031, Ext. 3419

pr. George E. Howard
ANCO Engineers, Inc.
9937 Jefferson Blvd
Culver City. CA 90230
FTS 8-213-204-5050

professor Mete A. Sozen
pept of civil Engineering
University of Illinois
503 W Michigan

vUrbana, IL 61801
213-333-3929

FTS 8-957-3929

pr. John D. Stevenson
gtevenson & Associates
9217 Midwest Ave
Cleveland, ohio 44122
FTS 8-216-587-3805
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pr. Joseph J. Ucciferro

Structural Analysis Group

United Engineers & Constructors, Inc.
30 S 17th St

pPhiladelphia, PA 19101

PTS B8-215-422-3436

pr. lan Wall

Electrical Power Research Institute
3412 Hillview Avenue

PO Box 10412

palo Alto, CA 94304

FTS 89-415-855-2935

professor Richard N. white
School of Civil & Environ. Engr
Hollister Hall

Cornell University

Ithaca, NY 14853

6§07-256-3690

FTS 8-882-2611



Sandia National Laboratories

Albuquerque. New Mexico B7185

February 1, 1983

Mr. Thomas J. Ahl

Nuclear Design Group
Chicago Bridge & Iron Co.
800 Jorie Boulevard

Oak Brook, IL 60521

Dear Mr. Ahl:

Per telephone conversations with our secretary, the dates for
the next meeting of the peer review group of the Ccntainment
Integrity Program are Thursday and Friday, February 24 and 25,
1983. The meeting will be at Sandia National Laboratories in
Albuguerque, NM. We presently plan for Thursday's meeting to
start at 9:00 a.m. and Friday's to end by 3:00 p.m. The
meeting Thursday will include presentations on work to date
and a tour of our test facility (weather permitting). Late
Thursday and Friday we will discuss our program plans.

I am enclosing some literature that may help you in your visit
to Sandia. The first, entitled "Welcome to Albugquerque, New
Mexico and Sandia National Laboratories,"™ has a map which
shows the airport, freeways, etc. You may wish to refer to it
in selecting a hotel/motel. The AMFAC Hotel is located on
Yale Blvd., a long walk or short drive (shuttle service is
available) from the airport. 1I've given the AMFAC a visitor
list, so that, if you tell them you are here for Sandia's
Containment Integrity Program, they will give you the
government rate of $40 per night for a single. Other nice
hotels in Albuguerque include the Marriot (near I-40 and
Louisiana), the Classic (Louisiana and Menaul) and the
Sheraton 0ld Town (north of the 0l1d Zown Historical Site).
The AMFAC is the most convenient and is quite nice. Note on
the map that you must enter Kirtland AFB through a military
gate to reach Sandia. I am assuming that you will enter
through the Gibson Gate, rear the corner of Gibson Blvd. and
Louisiana Blvd. I will notify the gate personnel of your
visit, but you must still park and sign in. After you enter
Kirtland AFB, stay on Gibson until you get to Wyoming Blvd.
(the second traffic light after the military gate). Turn
right (south) on Wyoming.
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The second enclosure, "Visiting Sandia National Laboratories,”
has a map of Sandia's Area I. I've circled Building 822 where
we will hold our meeting. To reach Building 822, travel south
on Wyoming to O Street (the military are very creative with
names); left on O Street; left at the »r": and then into the
parking area south of Building 822. The meeting room is to
your right as you enter Building 822. The meeting is outside
sandia's secure area, so you won't need a badge to enter the
meeting room.

I'm also enclosing a brochure on the Sandia Peak Aerial
Tramway. The restaurant at the top, High Finance, is very
good and the view can be spectacular, particularly near sunset.

1f 1 can help you in any way with your visit, please feel free
to call me at 505-846-0541 (office) or 505-294-2057 (home).

Sincerely,

T. E. Blejwas
Systems Safety Technology
Division 9442

TEB:9442:nb
Enclosures

Copy to:

J. F. Costello, NRC - w/enc.

9440 D. A. Dahlgren, wo/enc.

9442 W. A. von Riesemann, wo/enc.
9442 File 1047.011, wo/enc.
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Mr. Thomas J. Ahl

Nuclear Design Group
Chicago Bridge & Iron Co.
800 Jorie Blouveard

Oak Brook, IL 60521 Mr. Abl_

Dr. Wilfred E. Baker

Dept of Ballistics & Exp. Sci.
Southwest Research Institute
6220 Culebra Rd

PO Drawer 28510

San Antonio, TX 78284 Dr. Baker_

Dr. Richard Denning
Battelle Columbus Laborataries
505 King Ave

Columlbus, Ohio 43201 Dr. Denning_

Dr. Asadour H. Hadjian

Bechtel Power Corporation
12400 E Imperial Highway
Norwalk, CA 90650 Dr. Hadjian_

Dr. George E. Howard
ANCO Engineers, Inc.
9937 Jefferson Blvd
Culver City, CA 90230 Dr. Howard_

Professor Mete A, Sozen
Dept of Civil Engineering

University of Illinois
503 W Michigan
Urbana, IL 61801 Prof. Sozen_

Dr. John D. Stevenson
Stevenson & Associates
9217 Midwest Ave

Cleveland, Ohio 44122 Dr. Stevenson_

Dr. Joseph J. Ucciferro
Structural Analysis Group

United Engineers & Constructors, Inc.

30 S 17th St

Philadelphia, PA 19101 Dr. Ucciferro_

Dr. Ian Wall

Electrical Power Research Institute

3412 Hillview Avenue
PO Box 10412
Palo Alto, CA 94304 Dr. Wall_

Professor Richard N. White
School of Civil & Environ. Engr
Hollister Hzll

Cornell University
Ithaca, NY 14853 Prof. White_

Sandia National Laboratories

Albugquerque, New Mexico B7185



AGENDA

Peer Review Group
Containment Integrity Program

February 24-25, 1983
Sandia National Laboratories
Albuquerque, New Mexico

Thursday, February 24 Bldg 822, Room A
9:00 a.m. Introduction Jim Costello
Walt von Riesemann
9:30 a.m. Program Overview Tom Blejwas
10:00 a.m., Break
10:15 a.m. Small Steel Experiments
Models Tom Blejwas
Preliminary Test Ron Woodfin
Analysis Dan Horschel
11:15 a.m. Large Steel Experiment Tom Blejwas
11:30 a.m. Lunch - Coronado Club
12:45 p.m Badge Office
1:00 p.m. Concrete Experiments
Analysis Joe Jung
Models Schedules Tom Blejwas
Summary of Peer Review
Written Comments Tom Blejwas
Questions for Overnight
Consideration Jim Costello
2:15 p.m. Tour of Model Prep. Lab,
Bldg 867 Ron Woodfin
3:00 p.m. Tour of Containment Test
Site Ron Woodfin
4:45 p.m. End of Day's Activities



Friday, February 25 Bldg 822, Room A

8:30

9:30
10:00
10:15
11:15
12:45

2:15

2:30

3:00

a.m,
a.m.
p.m.
p.m.
p.m.

p.m.

Related Programs

EPRI Concrete Tests Ian Wall

Electric Penetration
Assemblies Walt von Riesemann

Penetration Program and

Isolation Valves Jim Costello
Far-Term Plans Jim Costello
Break

Discussion of Concrete Models
Lunch - Coronado Club
Discussion of Concrete Models
Break

Consensus of Concrete Models

End of Meeting



date

1o

from

subject

Sandia National Laboratories
May 2, 1983 Albuguerque. New Mexico B7186

Containment Integrity Peer Review Group

(A eeur

R. T. Reese, 9442

Peer Review Group Meeting, Sandia National Laboratories,
Albuguerque, New Mexico, February 24-25, 1983.

Enclosed is a summary of this meeting including the discussions
and agreements/action items. Also enclosed are copies of the
agenda and the transparencies used in the presentations. Some
of the activities described on the schedule have changed since
the peer review meeting, New dates will be announced later.

Enclosures

l. Meeting Agenda

2. Copies of Transparencies Used in the Meeting

3. Y. R. Rashid, Review of the WASH-1400 Surry Containment
Assessment, Draft for Comments

Copy to:
Peer Review Group; enc 1,2,3
J. Costello, NRC; enc 1,2,3
J. Burns, NRC; w/0 enc
W. Anderson, NRC; w/0 enc
1523 D. B. Clauss; enc 1,2

F. H. Conley; enc 1,2
9440 D. A. Dahlgren; w/0 enc
9442 W. A. von Riesemann; w/0 enc
9442 T. E. Blejwas; enc 1,2,3
9442 D. S. Horschel; enc 1,2,3
9442 J. Jung; enc 1,2,2
9442 R. T. Reese; enc 1,2,3
9442 W. A. Sebrell; w/0 enc
9442 File 1047.011




Minutes of the Peer Review Group Meeting
Sandia National Laboratories
Albuguerque, New Mexico
February 24-25, 1983
Attendees
Peer Review Group
Richard S. Denning, Battelle Columbus Labs
John D. Stevenson, Stevenson & Associates
Joseph J. Ucciferro, United Engineers & Constructors, Inc.
lan wWall, Electric Power Research Institute
Richard N. White, Cornell University
James S. Wilbeck for Wilfred Baker,
Southwest Research Institute
Nuclear Regulatory Commission
John Burns
James Costello
sandia National Laboratories
Walter A. von Riesemann
Thomas E. Blejwas
paniel S. Horschel
Joseph Jung
Robert T. Reese, Secretary
wayne A. Sebrell
Ronald L. Woodfin
pavid B. Clauss

E. H. Conley



This summary is organized into the following sections:
petailed summaries of each main section as follows with
each of the three main secticns including agreements and/or
action items

a. Prooram Direction

b, Ste Models

c. Concrete Models
Appendixes cover presentations including copies of
transparencies used and other pertinent information.

Program Direction

The Containment Integrity Program has two major objectives: to
qualify analytical methods for reliably predicting the
structural capability of LWR containments subjected to extreme
loading conditions caused by severe accidents and extreme
environments and, in conjunction with other NRC sponsored
programs, to provide a basis for prediction of containment
behavior including leakage. The initial loading condition
considered is static internal pressure which will be applied to
three small-scale (1/32) steel model containments, a large
steel model (1/8 scale) and to model containments constructed
of reinforced concrete.

A schedule of activities is given below (as of February 1983):

Steel Models

Pressure Test on Steel Model SC-1 Mar 1983
Pressure Test on Steel Model SC-2 Jun 1983
Pressure Test on Steel Model SC-3 Aug 1983
Site Preparation for Large Steel Model Tests Apr-Jul 1983
Fabrication of Large Steel Models Mar-Jul 1983
Testing of Large Steel Model

a. Erection/Leak Check Jul 1983

b. 1Instrumentation cul=-Oct 1983

¢. Pressure Testing Nov 1983

Concrete Models

Modeling Studies of Reinforced Containment Mar-May 1983
Presentztion of Modeling Studies to NRC Jun 1983
Recommendations for Designs Jul 1983
Design of Concrete Model Containments Aug-Oct 1983
Design Review Nov-Dec 1983
Site Preparation, Construction of Model Dzc 1983-May 19841
Final Concrete Curing Jun 1984
Testing of Concrete Model Containment

a. Instrumentation Mar-Jul 1984

b. Pressure Testing Aug-Sept 1984



Agreement/Action Items/Major Discussion Items

There was considerable discussion regarding the possible
failure modes of the steel containments subjected to internal
pressure. Testing of the large steel model should provide
information to address the basic guestions regarding failure -
either catastrophic or sustained leakage.

The other discussion centered on the concrete models. These
discussions are summarized in the concrete model section.

The following agreements were made:

1. The direction of the program should be on qualification of
analytical methods to predict the behavior of containments
subjected to internal pressure.

2. There should be interaction with EPRI and their sponsored
work and testing program at the Construction Technology
Laboratories (a division of Portland Cement Association).

3. Conceptual features for concrete models were discussed and
are outline in that section.

4. Leakage rates are to be measured.
5. Tests on separate features of containments are necessary.

Jim Costello raised the following guestion which was discussed
but no firm answers were formed. The guestions was: Suppose
that the British do not test a SNUPPS-type containment
(prestressed concrete). What can be done to bridge the gap of
information between the behavior of reinforced concrete
containments and prestressed containments? This guestion was
discussed but no consensus was reached.

Steel Models

The tests on the small steel models (SC-0 through SC-3) were
discussed. Tom Blejwas summarized changes on the large steel
models including gussets or ring stiffeners, a constrained
piping penetration, painting, and an internal support structure.

A suggestion was made regarding the constrained piping
penetration in which an internal tie rod was proposed instead
of an external restraint. This suggestion will be incorporated
into the model.

Concrete Models

As indicated previously, one of the purposes of the peer review
meeting was to discuss the concrete models. Jim Costello posed
the following questions.



What must be included in the concrete models?
2. What can or should be done in separate tests?

3. What would be the design and construction costs for 1
and 2 above?

4. What additional tests would be required to “"cover"
prestressed containments?

With respect to 1, there was a lengthy discussion on the need
and requirement for a liner in the concrete model. Joe
Ucciferro suggested that the liners and liner-concrete
interaction could be tested with separate component tests. If
a liner was not used then the difficulties involved in
fabricating the liner and preserving it through the
construction of the containment would be eliminated, the lack
of understanding on the concrete-liner interaction and the
applicability of scale model tests to verify this interaction
would be eliminated; and the types of liner anchorage system
that should be used to represent the existing containments
would not regquire investigation., The other approach is to have
a liner because the presence of a liner will be a better
simulation of real containment and the liner will, in all
likelihood, affect leakage through the containment boundary as
continued applications of internal pressure force yielding and
failure of the containment. It was agreed that a liner is
needed and that the modeling studies need to include a liner in
their work.

There was also considerable discussion regarding the
penetrations in the concrete model. There was no disagreement
that penetrations were needed - only that the number and type
need to be resolved in the modeling study.

There was also discussicn in which agreement was made that
separate tests are likely to be required on the following: (1)
penetrations, (2) cylinder basemat interaction, and (3)
confirmation of scaling laws.

The discussion on design and construction costs for concrete
models resulted in various estimates. The liner alone is
expected to cost between $125K and $200K. The cost for the
model (without liner) depends on the scale and ranges from
$250K to as large as $1.3 x 106 for 1/2 scale.

The similarities and differences of the prestressed and
reinforced concrete containments subjected to internal
pressures was discussed in some detail with emphasis on the
ultimate capacity.



The major question involving the additional ‘ests required for
prestressed concrete resulted in the following concerns and
likely requirements: (1) regions of the containment that are in
s+ransition from prestressed to reinforced, (2) discontinuities,
(s) crack formation and propagation, ani (4) evaluation
incon-rete differences. Reference was made to work Ly Adolf
wWalsar (Sargent & Lundy) on cracks in prestressed concrete. It
was sugjested that a meeting be held in June in Chicago to
review the EPRI sponsored tests and the relationships involving
cracking prestressed and reinforced concrete section of modeled

containments.

Separate Presentation

R. S. Denning - BCL
This presentation focused on the fission products releases to

the atmosphere. Included was a discussion of four types of
reactors with the comparisons to the overestimates given by
WASH 1400.

The vugraphs used are included in the appendix and include a
plot of pressure as a function of time which describes the
various accident conditions for release of fission products
(steam spike, hydrogen deflagration, hydrogen detonation, and
steam explosion).

Among the conclusions are: (1) the fraction of the fission
products released varies as a function of time, (2) there are
differences in terms of the early and latent effects. A report
summarizing this study will be available in June.

Ian Wall - EPRI

This description was of the EPRI sponsored tests at Portland
Cement Association investigating the factors which will lead to
substantiation of leakage which will be used to evaluate
acceptable risk. 1In those tests a rectangular reinforced
concrete block with a steel liner simulating the wall of a
containment will be placed over a chamber. As described in the
attached vugraphs, the test item will be loaded in two
directions simulating the pressure loading. The chamber will
be pressurized and include aerosol size particles. By
measuring the presence of aerosol on the opposite side of
chamber, a relationship can be established for the release of
particulate or a function cf pressure and time.

Comments were also reguested on the paper by Joe Rashid which
is also enclosed with the following request from Ian Wall:

*Enclosed please find a copy of a draft EPRI report entitled
‘Review of the WASH-1400 Surry Containment Capability
Assessment' by Dr. Y. R. (Joe) Rashid, President Anatech



Corporation. EPRI requested Dr. Rashid to critically review
the structural analysis for the internal pressurization
capacity of the Surry containment as presented in appendix VIII
of the WASH-1400. They encouraged him to evaluate in
particular the realism of the failure mode assumed in the
WASH-1400 study. In this brief report, Joe argues that the
Surry containment would most likely leak before it can rupture
catastrophically. EPRI is sponsoring an experimental project
with Portland Cement Association in order to substantiate many
key points in this argument. If Joe's argument can be
sustained, it would reduce the source term for LWRs with
concrete containments by orders of magnitude.

An issue of this significance warrants careful review, and Dr.
lan Wall solicits your comments which should be sent to him at
the Electric Power Research Institute, 3412 Hillview, P.O. BoOX
10412, Palo Alto, CA 94303. please include a copy of these
comments to W. A. von R.esemann, pivision 9442, Sandia National
Laboratories, P.O. Box 5800, Albuguergque, KM 87185. Specific
questions that he would like to address include:

1. 1e& there merit to Dr. Rashid's argument?
2. What are the critical assumptions?

3. What experiments would your recommend to validate the
calculations?

4. What additional calculations should be done?

5. How generic is the conclusion to other reactor containment
types?"”

Respectfully submitted,

Koot T. Kare

Robert T. Reese, Secretary



date

to

from

subject

Sandia National Laboratories
June 17, 1983 Albuauergue. New Mesx.co 87185

Containment Integrity Peer Review Group

(Tlaere

R. T. Reese, 9442

Peer Review Group Meeting, Sandia National Laboratories,
Albuguerque, New Mexico, February 24-25, 1983.

Enclosed is a summary of this meeting including the discussions
and agreements/action items. Also enclosed are copies of the
agenda and the transparencies used in the presentations. Some
of he activities described on the schedule have changed since
tr “eer review meeting., New dates will be announced later.

* sures

l. Meeting Agenda

2. Copies of Transparencies Used in the Meeting

3. Y. R. Rashid, Review of the WASH-1400 Surry Containment
Assessment, Draft for Comments

Copy to:
Peer Review Group; enc 1,2,3
J. Costello, NRC; enc 1,2,3
J. Burns, NRC; w/0 enc
W. Anderson, NRC; w/0 enc
1523 D. B. Clauss; enc 1,2

E. H. Conley; enc 1,2
9440 D. A. Dahlgren; w/0 enc
9442 W. A. von Riesemann; enc 1,2,3
9442 T. E. Blejwas; enc 1,2,3
9442 D. S. Horschel; enc 1,2,3
9442 J. Jung; enc 1,2,3
9442 R. T. Reese; enc 1,2,3
9442 W, A. Sebrell; w/0 enc
9442 File 1047.011
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This summary is organized into the following sections:

a. Program Direction

b. Steel Models

c. Concrete Models
Each section contains discussions, agreements, and/or
action items. Materials used in presentations are
contained in the appendixes in the order given. Other
information is also contained in the appendixes.

Program Direction

The Containment Integrity Progr @ has two major objectives: to
qualify analytical methods for reliably predicting the
structural capability of LWR containments subjected to extreme
loading conditions caused by severe accidents and extreme
environments and, in conjunction with other NRC sponsored
programs, to provide a basis for prediction of containment
behavior including leakage. The initial loading conditior
considered is static internal pressure which will be applied to
three small-scale (1/32) steel model containments, a large
steel model (1/8 scale) and to model containments constructed
of reinforced concrete.

A schedule of activities is given below (as of February 1983):

Steel Models

Pressure Test on Steel Model SC-1 Mar 1983
Pressure Test on Steel Model SC-2 Jun 1983
Pressure Test on Steel Model SC-3 Aug 1983
Site Preparation for Large Steel Model Tests Apr-Jul 1983
Fabrication of Large Steel Models Mar-Jul 1983
Testing of Large Steel Model

a. Erection/Leak Check Jul 1983

b. Instrumentation Jul-Oct 1983

¢. Pressure Testing Nov 1983

Concrete Models

Modeling Studies of Reinforced Containment Mar-May 1983
Presentation of Modeling Studies to NRC Jun 1983
Recommendations for Designs Jul 1983
Design of Concrete Model Containments Aug-Oct 1983
Design Review Nov-Dec 1983
Site Preparation, Construction of Model Dec 1983-May 1984
Final Concrete Curing Jun 1984
Testing of Concrete Model Containment

a. Instrumentation Mar-Jul 1984

b. Pressure Testing Aug-Sept 1984



Agreement/Action Items/Major Discussion Items

There was considerable discussion regarding the possible
failure modes of the steel containments subjected to internal
pressure. Testing of the large steel model should provide
information to address the basic questions regarding failure -
either catastrophic or sustained leakage.

The other discussion centered on the concrete models. These
discussions are summarized in the concrete model section.

The following agreements were made:

1. There should be interaction with EPRI and their sponsored
work and testing program at the Construction Technology
Laboratories (a division of Portland Cement Association).

2. Conceptual features for concrete models were discussed and
are outlined in that section.

3. Leakage rates are to be measured.

4. Tests on separate features of concrete containments are
necessary.

Jim Costello raised the following gquestion which was discussed
but no firm answers were formed. The guestions was: Suppose
that the British do not test a SNUPPS-type containment
(prestressed concrete). What can be done to bridge the gap of
information between the behavior of reinforced concrete
containments and prestressed containments? This question was
discussed but no consensus was reached.

Steel Models

The tests on the small steel models (SC-0 through SC-3) were
discussed. Tom Blejwas summarized changes on the large steel
models including gussets or ring stitfeners, a constrained
piping penetration, painting, and an internal support structure.

A suggestion was made regarding the constrained piping
penetration in which an internal tie rod was proposed instead
of an external restraint. This suggestion will be incorporated
into the model.

Concrete Models

As indicated previously, one of the purposes of the peer review
meeting was to discuss the concrete wodels. Jim Costello posed
the following questions.



1. What must be included in the concrete models?
2. What can or should be done in separate tests?

3. What would be the design and construction costs for 1
and 2 above?

4. Wwhat additional tests would be required to "cover"
prestressed containments?

With respect to 1, there was a lengthy discussion on the need
and requirement for a liner in the concrete model. Joe
Ucciferro suggested that the liners and liner-concrete
interaction could be tested with separate component tests. 1f
a liner was not used then (1) the difficulties involved in
fabricating the liner and preserving it through the
construction of the containment would be eliminated; (2) the
lack of understanding on the concrete-liner interaction and the
applicability of scale model tests to verify this interaction
would be eiriminated; (3) and the types of liner anchorage
system that should be used to represent the existing
containments would not reguire investigation. The other
approach is to have a liner because the presence of a liner
will be a better simulation of a real containment and the liner
will, in all likelihood, affect leakage through the containment
boundary as continued applications of internal pressure force
yielding and failure of the containment. It was agreed that a
liner is needed and that the modeling studies need to include a
liner in their work.

There was also considerable discussion regarding the
penetrations in the concrete model. There was no disagreement
that penetrations were needed - only that the number and type
need to be resolved in the modeling study.

There was also discussion in which agreement was made that
separate tests are likely to be required on the following: (1)
penetrations, (2) cylinder basemat interaction, and (3)
confirmation of scaling laws in terms of replication of the
flaws occurring in the construction processes.

The discussion on design and construction costs for concrete
models resulted in various vstimates. The liner alone is
expected to cost between $125K and $200K. The cost for the
model (without liner) depends on the scale and ranges from
$250K to as large as $1.3 x 100 for 1/2 scale.

The similarities anJ differences of the prestressed and
reinforced concrete containments subjected to internal
pressures was discussed in some detail with emphasis on the
ultimate capacity.



The major question involving the additional tests required for
ptcsttessed concrete resulted in the following concerns and
likely requirements: (1) regions of the containment that are in
transition from presttessed to reinforced, (2) discontinuities,
(3) crack formation and propagation, and (4) evaluation
inconcrete differences. Reference was made to work by Adolf
walsar (Sargent & Lundy) on cracks in prestressed concrete. It
was suggested that a meeting be held in June in Chicago to
review the EPRI sponsored tests and the relationships involving
cracking p:estressed and reinforced concrete section of modeled
containments.

Separate Presentation

R. S. Denning - BCL

This presentation focused on the fission product release to the
atmosphere and is based on a study funded by NRC to be reported
in June. The status of the study was reported along with
possible implications for the Containment Integrity Program.
Included were detailed discussions on the overestimates of
releases predicted in WASH 1400. 1In this reactor safety study.,
there were three sources of release of fission products: (1)
from the fuel, (2) transport in the primary system., and

release through the containment boundary. The wASH 1400
methodology and the study presented agreed on the gource terms
from the fuel. WASH 1400 did not account for retention in the
primary system and likely overestimated the release from the
containment. These two factors will lead to a likely reduction
in the overall source term.

One factor governing the potential release of materials is the
relationships among pressure increases (patticularly steam
spikes) ., failure modes of the containment, and the times at
which the failures ~ould occur in terms of the introduction of
possible source materials into the containment. There are
significant differences in the amounts of potential source
materials retained in the primary system and in the containment
as a function of the timing of a failure mode.

The vugraphs used are found in appendix 2F and describe the
relationship for release fractions for cesium and other radio-
nuclides in the primary system and in the development and
compar isons with the results from WASH 1400.

The implications for the containment integrity program are that
the failure modes of containments and their timing are

impor tant in evaluating the release fractions which are the
factors in the assessment of reactor safety subjected to
extreme loading conditions.



Tan Wall - EPRI

This presentation described the EPRI sponsored work on
evaluating retention in the primary coolant sytem; measuring
steam spikes; hydrogen deflagration and tests at the Portland
Cement Association's Construction Technology Laboratories
(CTL). The tests at CTL are to substantiate the source terms
with a target of reducing them by a factor of 10 by 1984 from
the 0.6 range outlined by R. S. Denning. Besides the expected
retention of source materials in the primary cooling system and
containments, Wall stated that the likely failure mode of a
containment will be to leak rather than fail catastrophically.

Tests were described in which a simulated wall of a containment
(a rectangular reinforced concrete block with a steel liner)
will be placed over a pressurized chamber which includes
aerosol size particles. The block will be loaded in biaxial
tension through the reinforcing bars or prestressing tendons.
Measurements of leakage and aerosols will be made on the
opposite side of the block to substantiate the source term.

Comments were also requested on the paper by Joe Rashid which
is also enclosed with the following request from Ian wall:

*"Enclosed please find a copy of a draft EPRI report entitled
‘Review of the WASH-1400 Surry Containment Capability
Assessment' by Dr. Y. R. (Joe) Rashid, President Anatech
Corporation. EPRI requested Dr. Rashid to critically review
the structural analysis for the internal pressurization
capacity of the Surry containment as presented in appendix VIII
of the WASH-1400. They encouraged him to evaluate in
particular the realism of the failure mode assumed in the
WASH-1400 study. 1In this brief report, Joe argues that the
Surry containment would most likely leak before it can rupture
catastrophicaily. EPRI is sponsoring an exper imental project
with Portland Cement Association in order to substantiate many
key pcints in this argument. If Joe's argument can be
gustained, it would reduce the source term for LWRs with
concrete containments by orders of magnitude.

An issue of this significance warrants careful review, and Dr.
lan Wall solicits your comments which should be sent to him at
the Electric Power Research Institute, 3412 Hillview, P.O. Box
10412, Palo Alto, CA 94303." (Please include a copy of these
comments to W. A. von Riesemann, pivision 9442, Sandia National
Laboratories, P.O. Box 5800, Albuguergue, NM 87185.) *specific
questions that he would like to address include:

1. 1s there merit to Dr. Rashid's argument?

2. What are the critical assumptions?



3, What experiments would your recommend to validate the
calculations?

4. What additional calculations should be done?

5. How generic is the conclusion to other reactor containment
types?"

Respectfully submitted,

bt T s

Robert T. Reese, Secretary



Enclosure 1
AGENDA

Peer Review Group
Corntainment Integrity Program

February 24-25, 1983
Sandia National Laboratories
Albuquergue, New Mexico

Thursday, February 24 Bldg 822, Room 8

9:00 a.m. Introduction Jim Costello
walt von Riesemann (2a)

9:30 a.m. Program Overview Tom Blejwas (2b.1l)
10:00 a.m. Break

10:15 a.m. Small Steel Experiments

Models Tom Blejwas

Preliminary Test Ron Woodfin

Analysis Dan Horschel (2b.2)
11:15 a.m. Large Steel Experiment Tom Blejwas (2¢)

11:30 a.m. Lunch - Coronado Club
12:45 p.m. Badge Office

1:00 p.m. Concrete Experiments

Analysis Joe Jung (24)
Model Schedules Tom Blejwas (2e)

Summary of Peer Review
Written Comments Tom Blejwas

Questions for Overnight
Consideration Jim Costello

2:15 p.m. Tour of Model Prep. Lab,
Bldg 867 Ron Woodfin

3:00 p.ti. Tour of Containment Test
Site Ron Woodfin

4:45 p.m. End of Day's Activities



Friday, February 25

8:30

9:30
10:00
10:15
11:15
12:45

2:15

2:30

3:00

a.m.
a.m.
a.m.
a.m.
p.m.
p.m.
p.m.

p.m.

Bldg 822, Room A

Related Programs

BCL Studies Richard Denning (2£)
EPRI Concrete Tests Ian wWall (2¢ & 3)

Electric Penetration
Assemblies Wayne Sebrell (2h)

Penetration Program and
Isolation Valves Jim Costello

Far-Term Plans

Break

Discussions of Concrete Models
Lunch - Coronado Club
Discussion of Concrete Models
Break

Consensus of Concrete Models

End of Meeting




Sandia Laboratories

Albuguerque. New Mex to B7118

July 26, 1983

Mr. Thomas J. Ahl

Nuclear Design Group
Chicago Bridge & Iron Co.
800 Jorie Blouveard

Oak Brook, IL 60521

Dear Mr. Ahl:

By now you should have received confirmation of your
reservation at the Holiday Inn in Bethesda for our meeting on
August 3 and 4, 1983. Please let me know if you are having
Gifficulties with your reservations.

As I promised in my last letter, I'm enclosing a tentative
agenda for the peer review meeting. The two days will be guite
busy and delays may occur, but we will stick to the agenda as
much as possible.

The presentations by Stone and wWebster and Failure Analysis are
the culmination of work performed under contract to Sandia (a
copy of the statement of work is enclosed). We chose two
contractors to get a larger base of information from which to
design a reinforced concrete model. The two groups have worked
independently. However, their presentations should not be
viewed as a competition. Rather, we hope to take information
from both and develop the conceptual design. This is where
your help is necessary. By tnhe end of the meeting on Thursday
we hope to have a consensus from the Peer Review Group on the
design/fabrication of all of the significant features of the
concrete model.

Don't hesitate to call me (505-846-0541) with questions about
the meeting.

Sincerely,

Tom

Thomas E. Blejwas
Systems Satety Technology
Division 6442

Enclosures
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Wednesday,

PEER REVIEW GROUP MEETING
Bethesda, Maryland

August 3 - 4, 1983

Tentative Agenda

August 3, 1983

8:30

8:40

9:30
9:40
10:30
10:40
11:30
1:00

1:50
2:00

2:50
3:00
4:00

a.m.

p.m.

p.m.

p.m.
p.m.

p.m.

Opening Comments J. F. Costello
T. E. Blejwas

Presentation by Failure Analysis P. D. Moncarz
Associates J. D. Osteraas

Break
Continuation of FaAA Presentation
Break

Discussion Period

Lunch

Presentation by Stone & Webster J. W, Steere
M. B. Stetson

Break

Continuation of Stone & Webster
Presentation

Break
Discussion Period

End of Wednesday's Activities



PEER REVIEW GROUP MEETING |
Bethesda, Maryland
August 3 - 4, 1983

Tentative Agenda

Thursday, August 4, 1983

8:30 a.m. Discussion of Conceptual Design T. E. Blejwas
and Fabrication Plans for the
Concrete Model

11:30 a.m. Lunch
1:00 p.m. Recent Results from Small Steel T. E. Blejwas
Tests
1:15 p.m. Test Philoscphy for Large Steel T. E. Blejwas
Models
1:30 pom, Contingency Plans for Large Steel R. T. Reese
Model
1:45 p.m. Status of U.K. Prestressed Test W. A. von Riesemann
2:00 p.m. Sandia Programs on Penetrations W. A. von Riesemann
2:45 p.m, Japanese Seismic Activities R. White
J. Stevenson
3:30 p.m. Loading Conditions for Future

Tests (Dynamic and Seismic)

4:00 p.m, End of Meeting
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SECTION 1
»-=ICLE 1 » STATEMENT OF WORK

BACKCROUND INFORMATION

A goal of the corntainment proarar is tre cualif

DOCUMENT NUMEER 37-74F 42

Document Date WL° [ . ‘=r.

~he work descriped herein is part of a prograrm at gandia National
Leboratories on the structural integrity of conteinment structure: at
nuclear power plants, The procgrar is ceing funded by the Office of
Nuclear Regulatory research, U.S, Nuclear Regulatory cormission (NEC).,

{cation of rethods for

determinino the ultirate capacity of Light Wwater Rezcter (LWR)
containment structures under severe accident anc environmental
conditions, Experiments with models of containment structures are peing

veed in an atterpt to cualify analytical method
. formation anc & prief description of the prog
sandia Tech Note, attached.

s, Background
ram are provided in tre

The testing of reinforced concrete containment mocdels will follow the
internal pressurization of steel containment mocels that scheculec for
corpletion in f{escal 1963, In advance of conceptual design of tre

concrete experiments, & study of model ing techn

igues for concrete

containrents is recuired. In particular, features such as steel liners
and areas of heavily congestec steel reinforcement recuire spccial
attention. This Contract is airec 2t these rodeling difficulties.

Tre configuration of reirnforced cerncrete contai
a baserat, a cylindrical cide of acout 140 to 1

nments typicaelly includes
€0 feet cdiarveter anc 2

, mispherical dore. A sirple drawina of the surry containrent structure

‘.s shown in Figure 1, The cylincérical sices of

a concrete contairment

(Figure 2) are typically 3 to 4 feet thick with vertical anc hoor
reinforcement (typically No. 1# par). Diegonel reinfcrcerent (Ficure 3)
is qenerally used to resist seisric forces., The paserats are on tre
order of eight to ten feet trick and also heavily reinfercec, Tre

hemispherical comes are typically thinner than

the sides with

circurferential and rericdional reinforcement (Fioure 4), To prevent
leakaze to the atmosphere, tre insides of all U.S. corcrete contain~erts
are lines with welded steel plate that is tycically 1/4 to 3/F of an
inch thick., The liners, which are tacricated refore concrete placerent,
are attached to the cencrete using erpedded stud anchors anc/or steel
crannels, such as shown in Ficure 5. The areas {n the cylinder arourc
-ajor penetrations (equiprent hatches, perscnnel locks and larce pirirs

snetrations) are heavily reinforcec as shown in Fioures 6, 7, £, and &,
The junctures between the pase~at and the cylindrical sice have

particularly corplex reinforcerent patterns as

geen in Figures 10 and 11.

The obiective of sancia's experiments with concrete containments is to
provide data for verifying and/or developing methods for predictinc

structural deformations/failures that cause significant leakage durinc
quasisstatic fnternal pressurization. (Leakage rates greater than 10%

volume per day are considered ®significant® by

sandia personnel).

Towards the objective, one or more prototypical models will pe
constructed and pressurized to rupture. Structrual response anc leavace
vill pe measured during the Test(s). PBecause of budget limitations,

SECTION I PACE 1
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Sandia National Laboratories
: . DOCUMENT NUMEBER 37-7¢fmg2

11 replicea models are not believed to pe a reasonacle possiolity,
adequate models, i.e. models in which accurate predicrions of one cor
more characteristics can be made, will pe used. Furtherrore, where

ssiple, conventional construction raterials and pra tices will pe
utilized., A choice of model scale has not teen made; however, a maxiji~u-
size of from 1/8th to 1/10th scale is anticipated., Smaller scales rey
pe cos: effective anc should be considerel. A preliminary study of
containment modeling and mocdelinc costs is included in Chapter & arc
Apperdix C of Reference 3. Tatle C+l of that reference is attachrel, »
copy of the rerainder of the reference is availacle on reguest.

In addition to experiments with adecuate rodels of an entire

, ontainrment, sepa-ate tests of parts or sections a containment will ce
snsicered for the following reasons. Includine all sionificant
features in a single mocel mey be cost proripitive, if even possircle;
however, exarining the effect of sore features using separate tests "oy
be cost effective, Seconcly, some features, such as penetration
details, vary consideraply frorm structure to structure; seratate effects
experiments may provide a cost effective way to test a variety of
geometries, Lastly, separate tests ray De necessary to veritfy the
modeling technicues used in the rcdels of entire containrents,

Althouoh the usual concrete model ing concerns of reinforcercnt tyre anc
concrete mixture are important for this stucy, other features poce
unusual difticulties and will recuire consicderanle sttentior, An {cezl
model lirer should represent the stiffness, strength and lecarace

. maracteristics of an actual centainrert liner, Tre attachrent anc
concrete~liner interaction shoulc alsoc re represertative, As notec
previously, the areas arounc rajcr penetratiors are heavily feinicroes
{n complex patterns, Sirilarly, the recion at the caserat-cylircer
juncture is heavily congcested with recar. Adecuately rodeling trest
areas to properly represent tension, shear anc pencinz ceravior is a
particular concern in this study.

General information on the desion arc construction of structures at
nuclear power plants is svailacle in Reference 4,

SPECIFIC WORK TO BEE PERFORMED

*he contractor shell furnish 2ll necessary personnel , service,
(ecilities and materials anc do 8ll things necessary for and incidental
to the effective perforrance of the work descriced below.

Task 1.

Develop modeling technigues for the features of & reinforced concrete
containment in a prototypicel model for {nterrnal pressurization tests to
failure. As a minimum, the following features must be considered (1)
liner, (2) major penetrations, {ncluding reinfercing in the shell, (3)
reinforcerent, includina mericional, hoop, seisric and shear, (4) liner
attachment, (5) concrete mixture, and (€) overall containment georetry,
tncluding basemat, cylindrical walls and hemispherical dore. Make

SECTION 1 PAGE 2
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srecific recommendations for including or excluding each feature.
¢ e inclusion is recommended, specifics as to faorication technicues
must be stated,

Task 2.

Based upon the results of Task 1, recorrend & scalel(s) for Sandia's
prototyptcal models.

Task 3.

gEstimate the costs of 2 prototypical rodel of the scale in Tesk 2
{ncorporatina all the features ac recormerdec in Task 1. Show cost
i -rerents for any features that may De considered optional.

Task 4,
#

Develop separate experirents to test {mportant characteristics that car
not be evaluatec in the prototygiceal mocel., Alisc, necessary tests to
verify modeling technioues should pe recomrendiec,

Task 5,
Estimate the costs for the separate tests in Task &,
Task €,

e contractor shall provice carnsia (1) witn a2 letter proaress tercrt
(typec) at the ers of the each ronth to De receives py Sandiz no later
than the seventh day of the following menth, (2) with 2 draft finel
report (typed) to be received thirty (30) days pefore the ernc of tre¢
contract and (3) witr a prirtes final report to te received within
thirty (30) days after the end of the contract, Each montrly letter
report should descrive {n approvriate cdetail (a) tecknical results, (r)
milestones achieved and milestones delayed with ressons for the celavys,
(c) expenditures in dollars, ard (¢) effort in man-months, puring the
project terr sianificent problems stould pe reported {rmediately to tre
Sandia project manacer Dy telephone end contirmed later py letter.
Technical results may also be presented, 8s {s appropriate, at review
meetinas with Sandia and/or NRC personnel, at meetinas of scientific

seieties, or by puclication in technical journals,

Mail Reports to:

gandis National Laporatories

Attn: T. E. Blejwas Div, 9442

p.0. Box Se00

Albuguerque, NM 87185
Mail copy of cover letter accompaning all reports to the same address:
Attn: L.DCL. '11“' Div. 3721.

SECTION 1 PAGE 3
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=-sk 7.

Present the important results of Tesks 1 to 5 at a meetinag of Sancia ard
NRC perscnnel on or about April 15, 19F3, A final date will be
coordinates with 211l participating parties, Location of the meetirs
will be either Albucuerque, New vexico, or the washington, DC metro
sres.- The contractor should ectirate costs on the more expensive of
these locations including travel from place of pusiness.,

ARTICLE 2 = PERIOD OF PERFORMANCE
FFFECTIVE DATE OF CONTRACT THROUCK may 31, 1883,

{

ARTICLE 3 & ESTIMATED COST, FIXED~FEE, AND ORELIGATION OF FUNDS

ESTIMATED COST §81,4¢¢
FIXED FEE 4,61€
€5, 0EO

TOTAL ESTIMATED COST AND FIXED FEE
EEESESED
€56, PRD

OBRLICATION OF FUNDS TEROUCHK May 31, 19F3

{ s0ling, ecuipment, and/or facilities acouvirec/farricatec for fancia, 2<
suthorized herein, shall De separately invoicec anc supportec ty carzia
Form SF €110«AA, in triplicate, per cection 11, Article REC, propert).
Costs for such items shall pe searegatec from other costs agajinst this

contract,

Contractor shall not incur comritments or expenditures ellowarcle unaer
this contract in excess of the srount shown for the pericd encdina at tre
date listed., Section 11, Article 232, "Estirates of Cost, Fee, anc
Oblicatien of Funds® srall arrply to such argunt for the statec perioc
end thereafter to the contract total.

The Obligation of Funds shown are curulative throush the indicatec tire
eriocd.

ARTICLE 4 & WAIVER OF FACILITIES CAPITAL COET OF MONEY

The contractor is aware that facilities carital cost of mon:y is &n
sllowable cost but waives the right to clair it under this contract.

SECTION 1 PACE 4
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Agenda

The initial agenda for the meeting is enclosed as Attachment 1.
The primary purpose of this meeting was to obtain a Peer Review
Group consensus for the design (and possibly fabrication) of all
of the significant features of the concrete containment model.

Work performed by Stone & Webster and Failure Analysis on the
modeling of a scaled concrete containment was presented. In
addition to the design of the concrete model, results from the
small steel tests, the test philosophy and contingency plans for
the large steel model, the status of the U.K. prestressed test,
Sandia s penetration program, Japanese seismic activities and
future containment program tests were discussed.

mwmm_mmnsmm—lwi

Failure Analysis proposed a scale of 1:14., There were a number
of questions brought up, €.9.. .

- What is the significance of the structure s own weight? Is
{L necessary to add weight artifically?

- Can the Diagonal seismic reinforcing be adeguately modeled
with more hoop and meridional reintorcement?

- Does all of the shear reinforcing in the basemat need to be
included?

- Is it necessary to have one-tor-one rebar replacement?

- Can liner and stud welding be modeled?

- Could the dome be explosively tormed?

- How many and what kind of construction mock-ups are needed?
- ghould the liner be builit on site or shipped in?

- Can a "“thicker" liner be used? Liners are usually thicker
around pegetrations anyway.

There was no indepth discussion of these questions.

WMLMMMMW

Stone and Webster proposed a scale of 1:10.

Again the question of whether one-to-one rebar and stud
replacements 18 needed was raised but there were no clear
answers.



Whether a constrained penetration should be included was brought
up.

- Cost vs. scale and gquality ot result vs. scale plots are

needed. It is unlikely that either of these plots will be
available, though.

- The notion that separate effects tests would be far more
important than a scale model test was brought up by
Ucciferro and Sozen.

- A possible option would be to have a higher design pressure
(i.e., use thicker materials).

- The primary problem with increasing the thickness of the
liner is that important failure modes may not be replicated.

The Peer Review Panel reached a general consensus that if "off
the shelf” items could be used, they should be used. This
thought led to considering a 1:6 to 1:8 scale model. At 1:6
scale the liner would be 1/16" thick. At this thickness the
conventional welding techniques could be used for the liner and
No. 3 rebar could be used as the main reinforcement.
Some advantages to building a 1/6 or 1/8 scale model would be:
0ff the shelf material could be used.
2. The need for specially trained labor is minimized.

3. There would be larger construction tolerances than with
smaller models.

4. Fewer tests would be needed to characterize steel and
concrete and to validate welding techniques.

8. Modeling of cracks is more accurate with larger model.

6. The model would be easier to instrument.
Disadvantages include:

1. More material would be needed.

2. A larger model means larger loads will be needed.

3. Meavier construction equipment would be needed.

4. We are faced with shipping a liner a potentially long

distance.
-d




There was a general consensus that a scale of 1:6 should be
adopted so that No. 3 rebar and a 1/16" thick liner could be
used. There was some reservations expressed by Tom Ahl about
scaling of welds and John Stevenson about transportation and
construction of such a large model. There appeared to be a
consensus that the "right" people could weld 1/16" material.

On the question of the number of studs needed, there was no
general consensus. Separate testing is needed to determine if a
one-to-one stud replication is needed. Some thought that some
sections of the model could be built with one-to-one stud
replacement and other gsections need not have full replication.
Certain areas of major concern (i.e., around penetrations
cylinder wall basemat junctions, and wall-dome intersections)
full stud replication is probably needed.

On to the guestion of how to fabricate the liner, there was no
general agooement. Ucciferro felt that as much field welding
should be used as possible. Baker felt field welding was
acceptable. White would like the liner shipped in and Ahl
believed field welding is dangerous.

Based on the previous discussions, Tom Blejwas presented the
following description of the model:

1:6th to 1:8th scale
1/16¢" liner

#3 rebar

Equipment hatch
Personnel lock
Constrained penetration
Embedment Plates
Diagonal reintforcement

There was general agreement with this model description. There
was also general agreement of the need for separate effects tests

including:
1. Stud spacing
2. Welding procedures

3. Mock-up of wall, penetrations, rebar placement, and
concrete pour

4. Panel tests for scale verification



Qther TORICE

Bob Reese presented contingency plans for the large steel model
test (see Attachment 4).

GCeorge Sliter presented an outline of the EPRl-sponscred concrete
research (sce Attachment 5).

#Action ltem

Walt von Riesemann asked Denning for temperature and pressure
histories for BWR accidents.

»Action Item

Jim Costello asked the Peer Review Group the following questions:
What should be done with dynamic and seismic loading?
Can the test results from the reinforced concrete
model be used to predict prestrer ed concrete

containment behavior ? Do we need a prestressed
concrete containment test 7
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AGENDA
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8:30

8:40

9:30
9:40
10:30
10:40
11:30
1:00

1:50
2:00

2150
3:00
4:00

PEER REVIEW GROUP MEETING
Bethesda, Maryland

August 3 - 4, 1983

Tentative Agenda

4 August 1985

a.m, Opening Comments J. F. Costello
T. E. Blejwas
a.m, Presentation by Failure Analysis P. D. Moncarz
Assoclates J. D. Osteraas
a.m, Break
a.m, Continuation of FaAA Presentation
a.m. Break
a.m, Discussion Period
a.m. Lunch
p.m. Presentation by Stone & Webster J. W, Steere
M. B, Stetson
p.m. Break
p.m, Continuation of Stone & Webster
Presentation
pem, Break
p.m. Discussion Period
pem. End of Wednesday's Activities

e ey



8:30

11:30

1:00

1:15

1:30

1:45
2:00
2145

4:00

p.m.

p.m.
p.m.

p.m.

PEER REVIEW GROUP MEETING
Bethesda, Maryland

August 3 - 4, 1983

Tentative Agenda

us

piscussion of Conceptual Design
and Fabrication Plans for the
Concrete Model

Lunch

Recent Results from Small Steel
Tests

Test Philosophy for Large Steel
Models

Contingency Plans for Large Steel
model

status of U.K, Prestressed Test
sandia Programs on Penetrations
Japanese Seismic Activities
Loading Conditions for Future
Tests (Dynamic and Seismic)

End of Meeting

T.

K.
Je

T.

A.
A.

Blejwas

Blejwas

Blejwas

von Riesemann

von Riesemann

White
Stevenson
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FAILURE ANALYSIS PRESENTATION
VUGRAPHS
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1.

[

Iv.

vi.

EXPERIMENTAL MODELING TECHNIQUES FCR
REINFORCED CONCRETE CONTAINMENT STRUCTURES
PRESENTATION BY
FAILURE ANALYSIS ASSOCIATES

DEFINITION OF GENERIC STRUCTHRE

MODEL DESIGN = SIMPLIFICATIONS AND ACCEPTABLE DISTORTIONS
= GEOMETRY

= REINFORCEMENT

= MASS SIMULATION

= STEEL LINER

=  MODEL MATERIALS

MODEL SCALE DEFINITION

MODEL FABRICATION

MODEL COST ESTIMATE

SUPPNRT TESTS

.12-



AS A RESULT OF THE STUDY BASED NN CONMSIDERATIONS OF :

MODEL RELIABILITY

CONSTRUCTION FEASIBILITY

MATERIAL AVAILARILITY

COST

FAILURE ANALYSIS ASSOCIATLS PROPNSES MODEL SCALE OF 1.1



. GENERIC STRUCTURE DEFINITION

THE STRUCTURE SHOULD BE REPRESENTATIVE OF A MAJORITY OF EXISTING
R/C CONTAINMENT STRUCTURES WITH STEEL LINER. THIS INCLUDES

e (OVERALL GEQMETRY

e REINFORCEMENT DETAILS

e CONCRETE = LINER ATTACHMENTS

e MATERIAL PROPERTIES

.l‘-
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Pigure 2-1, Generic containment structure peometry.



Figure 2-2. ldentificatfon key showing
reinforcement zone locations.
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