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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20655

SCHEDULE AND OUTLINE FOR DISCUSSION
274TH ACRS MEETING
FEBRUARY 10-12, 1983
WASHINGTON, D.C.

Thursday, February 10, 1983, Room 1046, 1717 H Street, NW, Washington, DC

1) B:30 AM. - B8:45 AM, ACRS Chairman's Report (Open)
1.T) Meeting announcement (JJK)
1.2) Items of interest regarding
ACRS activities (JJR/RFF)

2) 8:45 AM, - 11:30 A.M, Skagit/Hanford Nuclear Project Units
1 & 2 (Open)
2.1) B8:45 A.M.-9:15 A.M.: Report of
ACRS Subcommittee (JCM/AJC)
2.2) 9:15 ALM.-11:30 A.M.: Meeting
with NRC Staff and Applicant
(Note: Portions of this s;ession will
be closed as necessary to discuss
Proprietary Information applicable to
this project.

:30 A.M, - 12:30 P.M, NRC Safety Research Program and Budget

{0pen)

3.1) Discuss proposed ACRS report to
the U.S. Congress regarding the
proposed NRC Safety Research Pro-
gram and Budget for FY 1984-85
(CPS et al./SD et al.)

:30 P.M.. - 1:30 P.M. LUNCH

:30 P.M. -~ 2:00 P.M. ACRS Activities (Closed/Open)
4,1) 1:30 P,M.-1:45 P.M.: Appointment
of ACRS members (JJR/DU/RFF)(Closed)
(Note: This session will be closed to
discuss matters that relate snlely to the
interna. personnel rules and practices
of the agency.)

4.2) 1:45 P,M,.-2:00 P.M,: Future ACRS
activities (Upen)
4.2-1) Anticipated Subcommittee
activity (MWL)
§.2-2) Future Committee activities
(RFF)




274th Mtg, Schedule .

5) 2:00 P.M. - 4:00 P.M, Meeting with NRC Commissioners (Open)
: M. =2: ol scuss items
for meeting wlth NRC Commissioners:
5.1-1) SECY-82-1B, Proposed NRC
Policy Statement on Severe
Accidents and Related Views -
ACRS report of Jan. 10, 1983
(WK/AJC)
5.2) 2:30 P.M.-4:00 P.M., Meeting witn

NRC Commissioners

5.2-1) 2:30 P.M,-3:00 P.M.: Sum-
mary of ACRS comments/recom-
mendations regarding SECY-
82-18, Proposed NRC Policy
Statement on Severe Acci-
dents ana Related Views -
ACRS report of Jan. 10, 1983
(WK, et al.)

5.2-2) 3:00 P.M,-3:30 P.M.: Comments
by EDOU regarding SECY-82-1B
and ACRS report of Jan. 11, 1983

5.2-3) 3:00 P.M.-4:00 P.M,: Round-
table aiscussion

6) 4:00 P.M. - 6:00 P.M. NRC Safety Researcn Program and Budget

(Upen)

6.1) Uiscuss proposed ACRS report to
the U.S. Congress regarding the
proposed NRC safety research
program and buaget for FY 1384-
85 (CPS, et al./SD et al.)

Friday, February 11, 1983, Room 1046, 1717 H Street, KW, Washington, DC

7)  8:30 AM. - 12:30 P.M, Clinch River Breeder Reactor (Open)

FCR: Schomrrttee and consultants
(MWC et al,/PAB et al.)

7.2) 8:45 A.M.-12:30 P.M.: Meeting with
NRC Staff and Applicant

(Note: Portions of tnis session will be

closed as necessary tc discuss Froprietary

Information applicable to this project.)
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12:30 P.M, - 1:30 P.M. LUNCH

8) 1:30 P.M, - 8:00 P.M, Clincn River Breeder Reactor (Open)
8.T) Meeting with NRC Staff and Applicant

Saturday, February 12, 1983, Room 1046, 1717 H Street, NW, Wasnington, DC

9) 8:30 AM, - 10:30 AM, Preparation of ACRS Reports (Open/Closed)
. SCuss propose reports on:
. Skagit/Hanford Project (Closed)
. NRC Safety Research Program and
Budget (Upen)

10) 10:30 A.M. - 11:00 A.M. Scope/Conduct of ACRS Activities (Open)
10.1) Discuss proposed changes in the
scope and conduct of ACRS activi-
ties to increase Committee effec-
tiveness (JJUR/RFF)

11) 11:00 A.M, ~ 12:30 P.M, Reports of ACRS Subcommvttees (Oper/Closed)
oM, - .M.: Regulatory
Pothves andngictices (HWL/MCG) -
Proposea reculatory reform (Closed)
11.2) 11:45 AM,-12:30 P.M.: TMI-2 and
Metal Components - Steam gererator
tube repairs and restart of TMI-]

(PGS-DWM/RKM)

$

12:30 P.M, 1:30 P.M. LUNCH

12) 1:30 P.M, 3:30 P.M. Reports of ACRS Subcommittees (Open)
T2.T) Class J Accidents - Severe Accident
Research Program (WK/AJC)
12.2) Decay Heat Removal - Removal of

decey heat by feed and bleed (DAW/PAB)

13) 3:30 P.M. 4:00 P.M. Concluding Session (Upen)
13.1) Complete discussion of items corsidered

during this meeting

odo
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be permitted cnly during those portions
of the meeting when & transcriot is being
kept, and questions may be asked only
by members of tbe Subcommitice, its
consuliants, and Staff. Persons desiring
{o make orai statements shouid noufy
tha Desigoaied Federal Cmpioyee as {ar
in advance as neacticahis an that
appropriate arrangements can be made
to allow the necessary time during the
meeting far such statements.

The entire meeting will be open to
public attendance.

The agenda for subject meeting shall
be as follows:

Tuesday, Februwry 22. 1983—8:30 a.m.
Untl the Conclusion of Business

The Subcommittees will review the
Source Term Program with various
membe: s of the NRC/RES Stafl

During the initial portion of the
meeting, the Subcommittees, along with
any of their consullants who may be
present, will exchange preliminary
views regarding matters to be
considered during the balance of the
meeting. .

The Subcommittees will then hear
presentations by and hold discussions
with representatives of the NRC Stafl,
their consultants, and other interested
persons regarding this review.

Further information regarding topics
to be discussed. whether the meeting
has been cancelled or rescheduled. the
Chairman's ruling on requests for the
opportunity to present oral atatements
and the time allotted therefor can be
obtained by & prepaid telephone call to
the cognizant Designated Federal
Employee, Mi. Gary Quittschreiber or
Mr. Don Bucci (Telephone 202/634-3267)
or Ms. R C. Tang (202/634-1414)
between 8:15 a.m. and 5:00 p.m., EST.

Dated: Januery 25 1963
john T Hoyla,
Advisory Committee Mancgement Officer
1P Doe. £3-2580 Plled 1 2580 843 am|
BNLLNG COOE 7500018

-

Advisory Commiitee on Reactor
Safeguards; h seting

In accordance with the purposes of
Sections 29 and 82b of the Atomic
Energy Act (42 US.C 2039, 2232b.), the
Advisory Committee on Reactor
Safeguards will hold a meeting on
February 10-12, 1983, in Room 1046, 1717
1 Street. NW, Washing'on, DC. Notice
of this moeting was published in the

Federa!l Negisier

on jJanuary 14, 1984
The ugenda fu: the sul !

will be as follows

Thursday. February 10. 1983

8:30 AM.-8:45 AM. Opening
Remarks (Open)j—The ACRS Chairman
wiil report brnefly on matters of current

tmbmmnnt snmnadine AMMDE o atiodtia
rezarding ACRS acuviuas.

z

8:45 AM.-11:30 A.M.: Skagit/Hanfo
Nuclear Projects Units 1 and 2 (Opeaj-~
-2 2 - .- ok .

B T e T i

report of the ACRS project
subcommittee and consultants who may
be present regarding the request fora
Construction Permit for this facility.
Members of the NRC Staff and
representatives of the Applicant will
make presentations and respond to
questions regarding this matter.
Portions of thie session will be closed
as necessary to discuss Proprietary
Informetion related to this project.
11:30 A.M -12:30 PM.: NRC Safety
Research Program (Openj—The ACRS
members will discuss the proposed
ACRS annual report to the U.S.
Congress regarding the proposed NRC
salety research program and budget for
FY 1984-85.
1:30 PM.-2:30 PM.. ACIS Activities
(Open/Cilosed}—The members will
discuss the basis for reappointment of |

The members will also discuss
proposed and anticipated subcommittee
and full Commit:ze assignments as well
as the scope anc nature ol ACRS
activities.

The members will also discuss their
report of January 10, 1983 on SECY-82-
1B. Proposed Commission Policy
Statement on Severe Accidents and -
Related Views on Nuclear Reactor
Regulation.

A portion of this session wil! be
closed as necessary to discuss matters
that relate solely 1o the internal
personnel rules and practices of the
agency.

2:30 P.M 400 P.M.: Meeting with
NRC Commissioners [Open)}—The
members will meet with the NRC
Commissioners to discuss the
reco
its report of lanuary 10, 1983 on SECY-
82-1D: Proposed Commission Policy
Statement on Severe Accidents and
Related Views on Nuclear Reactor
Regulation. -

4.00 P.M ~6:00 PM.: NIC Safety
Research (Open)—The Commiltlee
members will discuss the proposed
ACRS anr.ual report to the US.
Congress regarding the proposed NRC
salvly resesrch program and budget for
Y 1983-85.

Fi J)y Fe Jruur) 11, 1K)
8.30 AM-12:30 PM. end 1.30 P.M.-
PAL Clacl River Brivwei &
{Open) —The members will hear and

fs e s

discuss the report of the CRBR
Subcommittee and designated working
groups. and ACRS consuitants who may
be present regarding the request for a
Construction Permit for the CRBR
Representatives of the NRC Staff and
the A\P;LCGTA: Wi fepoit 0 the
Committee regardine the nrannasd
fucility design and respond related
questions.

Portions of this session will be closed
as necessary to discuss Proprietary
Information applicable to this matter.

Saturday. February 12. 1883

8:30 A.M.-10:30 AM~ACRS Reports
to NRC and the U.S. Congress (Open/
Closed}—The Committee will ccmplete
its reports to the NRC and the U.S.
Congress regarding matters discussed
dunng this meeting.

Portions of this meeting will be closed
as necessary to discuss information
which will be involved in an
adjudicatory proceeding.

10:30 A.M.~12:00 Noon and 1:00 PM.~
3:00 PM.—Reports of ACRS
Subcommittees (Open/Closed}=The
Committee will hear and discuss reports
of designated subcommittees regarding
ongoing safety related activities
including proposed reform of the
regulatory process, repair of the Three
2416 Jeland Muclear Staticn Uzl 1 steam
generators, proposed NRC aclion piun
regarding steam generator tube integrity,
consideration of Class 9 accidents in the
regulatory process, and decay heat
removal provisions in nuclear power
plants.

3:00 P.M.-3:30 P M.: Miscellaneous
(Open)—~The members will complete
action recarding items considered
during Gus meeting. -

Procedures far the conduct of and
participation in ACRS meetings were
published in the Federal Register on
October 1, 1982 (47 FR 43574) In
sccordance with these procedures, oral
or written statements may be prev:med
py members of the pubiic, recordings
will be permitted only during those
portions of the meeting when a
transcript is being kept, and questions
may be asked only by members of the
Committee, its consultants, and StafL
Persons desiring to make oral
ztatements should notify the ACRS
Executive Director as far in advance as
practicable so that appropirate
arrangements can be made to alluw the
necessary time during the meeting for
such statements. Use of still, molion
picture and television cameras dunng
this meeting mav be limiled to seiected
portions of the meeting «s Gelern ined

1

L (ol 1
Ly Uhie Chaififidalhe b wlegal iy

the time to be set aside lor this purpose
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nay be obtained by a telephone call to
the ACRS Executive Director (. F.
Fralev) zrior to the meetna. In view of
4 possibility that the schedule for
CAS Weelngs Way we sdjusied by e
lieki man as neceseary o fadilitale the
conduct of the meeting, persons
planning to attend should Lhech with the
ACRS Executive Director if such
rescheduling would result in major
\nconveniencs. s
1 have determined in accordance with
Subsection 10(d) Pub. L. 92-463 that it is

necessary to close ions of this
meeting as noted a to discuss
Propnetary Information (5 US.C.

552b{c)(4)). and information which will
be involved in an adjudicatory
proceeding (5 US.C. 552b(c)(10)) and
inicrmation that reates soieiy to tne
internal personnel rules and practices of
the agency (5 U.S.C. 552b(c)(2)).

Further information regarding topics
to be discussed, whether the mealing
has been cancelled or rescheduled, the
Chairman's ruling on requests for the
opportunity to present oral statements
and the time allotied can be obtained by
a prepaid telephone call to the ACRS
Executive Director. Mr. Raymond F
Fraley (telephone 202/834-3285).
between 8:15 A.M. and 5:00 PM. EST.

Dated: january 25, 1983.
oan C. Hoyls,
_ §\dvisory Commitiee Management. Cfficer.

- (PR Doc. £3-2579 Plied 1-20-83 448 am|
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POSTAL RATE COMMISSION
[Docket No. AB3-13; Order No. 480]

Mra. Lola Allen, Petitioner; Notice and
Order of Flling of Appeai
Janaary 24, 1983

On January 18, 1883, the Commission
received an appeal letter fom Mrs. Lola
Allen (hereinafter “Petitioner”), Reed,
Oklahoma 73563 concerning the United
States Postal Service's decision to
eonsolidate the Reed. Oklahoma, post
office. The appeal letter appears to
request the review provided for by
section 404(b) of the Postal
Reorganization Act (39 U.S.C 404(b)}.*

The Act requires that the Postal
Service provide the affected community
with at least 80 days’ notice of &
proposed post office closing so as io
“gmevre that suck porzons will Bave on

opportunity to present their views."*

190 11 € C 404N wae gdded to title 19 by Pub L

" .}u—m {Seplomber 24, 1678), 9 Stat 1710-11. Owr

vies of precice governing these cases sppews ai 39

b.ﬂl Hx01 110 #f sy
39 US.C soa(d)1)

The petition requests that the decision
to consolidate the Reed post office be
recensidered.

The Postal Reorgaruzation Act stales:

The Postal Servicw sonil provide 4
muximum degree vl enecuve ana reguiar
postal services to rural areas. communilies,
«0d s:all towns where post offices are 2ot
self-sustaimng No smaii pos! ofTice shall be
closed solely for operating at a deficit. it
being the specific intent of the Congress that
effective pustal service be insured 1o
residents of both urbun and rural
commun:ties.’

Section 404(b)(2)(C) of the A.ct
specifically includes consideration of
this goal in determinations by the Postal
Service to consolidate post o‘Tices. The
effect on the community is aiso a
mandatom consideration vnder section
404(bJ(2)(A) of the Act

The petition appears to set ‘orth the
Pos:al Service action complaired of in
sufficient detail to warrant further
inquiry to determine whether the Postal
Service complied with its regulations for
the consolidation of post cffices.*

Upon preliminary inspection, this case
appears to invoive the {allowing issues
of law:

1. Did the Postal Service properly
consider the effect on the community
under 39 U.5.C. #m(D)(2}(A)?

2. Did the Postal Service adequately
consider the effect on employees under
38 U.S.C. sa3{L)(2)(B)?

Otner 1ss.es of iaw may become
apparent when the Commission has had
the opportunity to examine further the
determinatior: made by the Postal
Service. The determination may be
found to resolve adequately one or more
of the issues invelved in the case.

In view of the above, and in the
interest of expediting this proceeding
under the 120-day decisional deadline
imposed by section 404(b)(5). the Postal
Service is advised that the Commission
reserves the right to request a legal
memorandum the Service on the
{ssues described above and/or any
further issues of law disclosed by the
determination made in this case. In the
event that the Commisgion finds such
memorandum necessary to explain or
clarify the Service's legal position or ~
interpretation on any such issue, it will
make the request therefor by order,
specifying the issues to be addressed.

When such a st is issued. the
memorandum shall be filed within 20
davs of the {ssuance. and a coov of the
memorandum shall be served on the
Petitioner by the Service.

1 USC 0L

442 FR 5907985 (Novembar 17, 1877 The
Commission s stendard of review is set {orth ot 39
USC s0oa(b){s)

In briefing the case or in filing any
motion to dismiss for -vant of
arosecution, in appropnate
circumstances Lhe bervice may
wncorporate Ly reference all ¢t 23y
serticn of 3 legal memerancum filed
pursuant to such an order.

The Act does not contemplate
appointment of sn Officer of tha
Commussion in section 404(b) cases,*
and none is being appointed. The
Commission orders:

(A} The appeal letter from Mrs. Lola
Allen of the Re=d post office be
accepted as & petition for review
pursuant to section 404(b) of the Act (39
U.S.C. 404/b)]. .

(B) The Secretary of the Commission
shall publisn this Notice and Order in
the Fedeial Kegisier.

By the Commussion.

David F. Hams,
Sacretary.

§

L S
!
i

e, 7, 1980 Last cay for g
| were (sew 39 CFR 2001 111008

May 18,1963

PR Doc. £3-2505 Flled 1-28-8% 848 am|
DULLMNG COOE TT15-0%-8
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SECURITIES AND EXCHANGE
COMMISSION .

[Release No. 12935 (812-5380))

Alllance Tax-Exempt Reserves, incg
Filing of an
January 21, 1883, .
Notice is hereby given that Alliance
Tax-Exempt Reserves, Inc.
(“Applicant”), 140 Broadway, New York,
NY 10005, a diversified, open-end.
management {nvestment company,
registereu under e wvesuorul
Company Act of 1940 (the “Act™), filed
an application on November 18, 1882, for
an order of (he Commission, pursuast

*1n the Matter of Gresham. 5.C.. Route #1, Docket
No. A78-. (May 11, 1978}
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Issue Date:
July 7, 1983

MINUTES OF THE
274TH ACRS MEETING
FEBRUARY 10-12, 1983
WASHINGTON, DC

The 274th meeting of the Advisory Committee on Reactor Safeguards, held
at 1717 H Street N.W., Washington, DC, was convened by Chairman J. J. Ray
at 8:30 a.m., Thursday, February 10-12, 1983.

[Note: For a list of attendees, see Appendix I].

The Chairman noted the existence of the published agenda for this
meeting, and identified the items to be discussed. He noted that the
meeting was being held in confurmance with the Federal Advisory Committee
Act and the Government in the Sunshine Act, Public Laws 92-463 and
94-409, respectively. He also noted that a transcript of some of the
public portions of the meeting was being taken, and would be available in
the NRC's Public Document Room at 1717 H St. N.W., Washington, OC.

[Note: Copies of the transcript taken at this meeting are also-available
for purchase from the Alderson Reporting Company, Inc., 400 Virginia Ave.
S.W., Wasnington, DC 20024.]

I. Chairman's Report (Open to Public)

[Note: Raymond F. Fraley was the Designated Federal Employee for
this portion of the meeting.]

A. Introductions

Chairman Ray mentioned the request by Billie Pirner Garde of
the Government Accountability Project to make a public
statement regarding quality assurance at the Midland Nuclear
Power Plant in Midland, Michigan.

B. Work Assignments

Chairman Ray indicated that the Committee would require some
discussion regarding proposed testimony for the February 22
hearing of the Subcommittee on Energy and Environment chaired
by U. S. Representative M. Udall. He noted a proposed assign-
ment for the Human Factors Subcommittee regarding a request by
Commissioner John A. Ahearne to examine the quality of plant
operational personnel at nuclear power plants as well as the
quantity.




MINUTES OF THE 274TH ACRS MEETING FEBRUARY 10-12, 1983

1.

Meeting with Commissioner Asselstine

Chairman Ray reporte¢ on discussion with Commissioner
Asselstine recently during which Commissioner Asselstine
expressed his interest in an opportunity to discuss significant
letters at more frequent meetings with ACRS Committee Menuers.
Chairman Ray pointed out Commissioner Asselstine's particular
interest in ACRS activities regarding the Commission's proposed
safety guals with particular emphasis on ALARA concepts, and
discussions regarding probabilistic risk assessment. Chairman
Ray noted some interest in the subject of early NRC Staff/ACRS
interaction on important issues. D. Okrent and W. Kerr
cautioned regarding early ACRS particzipation in Staff
activities because of the potential for misinterpretation of
ACRS positions.

Skagit/Hanford Nuclear Project Units 1 and 2 (Open to Public)

[Note: A. J. Cappucci was the Designated Federal Employee for this
portion of the meeting. |

A.

Report of ACRS Subcommittee

C. Mark reported that the ACRS Subcommittee held a meeting on
January 24-25, 1983 regarding the application of Puget Sound
Power and Light Company for a construction permit for the
Skagit/Hanford Nuclear Project Units 1 and 2. He noted that
while the project is owned by a consortium of utilities, Puget
Sound Power and Light Company is the managing utility. He
explained that Puget Sound Power and Light Company had planned
in the mid 1970s to build a BWR/6 with a Mark III containment
on a site on the Skagit River. The Jlicense process was
protracted by both seismic and environmental concerns to the
point that ia 1981 a plan was put forth to move the plant and
locate it on the Hanford reservation where the plant would be
built on soil instead of on rock as it would have been at the
Skagit River. Mentioned were letters from ACRS consultants Z.
Zudans, I. Catton, and G. A. Thompson (see Appendix IV). C.
Mark indicated that several questions intrnduced at the
subcommittee meeting did not receive sufficient attention and
should be discussed at this session.

Way in which the popuiatiorn density takes account of the
presence of about 5000 workers at the FFTF and the WPPSS
Nuclear Plant Number 2 now under constiruction

Possible interactions between power supply grids for the
three closely located plants.

The statement in the SER that Appendix I dose limits might
be set aside in the event that there is a need for a
deperdable source of power




the design brought about by

Operabilit) the reactor core isolation cooling
in the event of failure of offsite power

the conduct of a

Mark referred to a letter by E. J. Markey of the U.S. House
subcommittee on Oversight and Investigations to Chairman
Palladino regarding the use of ACRS resources to review the
licensing of the Skagit/Hanford plant (see Appendix V). He
indicated that tl letter had been answered from the NRC
Chairman's offic wotin that the ACRS had a statutory
bligation to respond such a request for a review.

D. W. Moelle \quired as to whet the qu on regarding
joals for colle v cunational doses woul« Iscussed.

Okrent asked whether Staf ad commented on consultant
statements on the / nction monocline. The
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requirement to provide an internal staff capable of providing
the overview of activities with respect to design,
construction, and operation of thermal facilities. This led to
the concept of NESCO as a service company.

R. V. Myers discussed the organization and the backgrounds and

disciplines of the personnel. The Quality Assurance Program

objectives for the Skagit/Hanford nuclear project were

explained (see Appendix VIII). He stated his recognition of

the fact that quality does not merely come from the Quality

Assurance Staff which does the verifying, but from the work

force that understands that you are relying on them for that

quality. Puget Power also wunderstands that the Quality

Assurance Program is a way to assure a reliable and cost |
effective project. The Committee discussed the scope and |
responsibility of the Quality Assurance staff. R. V. Myers

indicated that it was not the intention of Puget Sound Power

and Light Company to develop the expertise within the QA |
organization to deal with highly technical specific systems. A

team effort involving the Utility, the architect/engineer and |
sometimes consultants would be used to address particular prob-

lems. M. Bender was particularly interested in how the

capabilities to address specific technical problems were

established within Puget Sound Power and Light Company's

menagement concept.

E. Site Characteristics

J. Mecca, NESCO Manager of Safety Systems, described the
geography and demography of the site, nearby facilities and
their relationship to the 1low population zone, the
meteorological and hydrological characteristics of the Hanford
reservation, and the geology and seismology in the vicinity of
the plant site. He pointed out that the reservation in the
surrounding areas to the site has been instrumented for years
and studied strenuously over the last 30 to 40 years. He
characterized the area as of low seismic relief and low seismic
activity that are very much diffused and scattered. ihe major
geologic structures in the vicinity of the site were
highlighted. With regard to fauliting on these structures, he
indicated that the Gable Mountain fault is judged capable by
the NRC Staff. He noted that there is a fault with very small
displacement on the Southeast anticline which has been judged
in excess of 700,000 years old and not capable. He mentioned a
Rattlesnake-Wallula Mountain alignment with a zone of faults
that are not dateabie and therefore judged capable. With
regard to the May Junction monocline, he explained that NESCO
has agreed that additional core borings will be done to check
for evidence of faulting as required by the Staff.

J. Mecca indicated that the maximum credible earthquake had
been set by a consultant to the NRC Staff at a magnitude of 6.5
on the Rattlesnake-Wallula Mountain alignment and magnitude 5
on the Gable Mountain fault., He indicated that NESCO




MINUTES OF THE 274TH ACRS MEETING FEBRUARY 10-12, 1983

determined that the determining event is the 6.5 magnitude
earthquake at 15 km.

W. Furgeson, President of NESCO presented additional
information on the Applicant's design review capability
regarding questions asked by M. Bender during the presentation
by R. V. Myers. He talked about task force meetings with
General Electric and other vendors involving principal systems
under review. He indicated that key staff people on NESCC were
assigned to work on task forces to address particular nuclear
system problems and to be active in the industry task forces
that have evolved. He stated that Puget Power and NESCO have
remained in a position to maintain a design overview which goes
back even to the basic design criteria on which the plant was
drawn. In answer to a question by Chairman Ray, W. Furgeson
explained how a number of the people in NESCO who are
functioning during construction as an oversight engineering
organization will phase into the technical staff of Puget Sound
Power and Light during the operational phase of the plants.

R. Newkirk, Puget Sound Power and Light, explained that after
review of a General Electric topical paper on expected
exposures for the BWR 6 design, Puget Power agrees that the 370
man-rems mentioned in that document should be an appropriate
goal. This is because the Skagit design will include all of
the improved design features introduced by General Electric in
the BWR 6 design. In answer to a question by D. W. Moeller, R.
hewkirk indicated that there is continual interaction with
General Electric regarding system situations that would impede
the goal of maintaining occupational exposures as low as rea-
sonably achievable. The objective has been to request that
General Electric improve the design of particular systems where
it is recognized that there will be a large potential source of
exposure from repeated failures. In answer to a question by P.
G. Shewmon regarding the plant deaeration capability before
startup, R. Newkirk indicated that 304 stainless steel piping,
which has been delivered and warehoused, may never be used
because of its connection with the oxygen control issue.

F. Design Considerations

D. Hacking, NESCO, discussed a few of the design considerations
evaluated at the time the decision was made to move the site to
the Hanford reservation. He explained that Puget Sound Power
and Light opted to retain the original design wherever
possible, allowing some conservatism in the plant and the
option of making changes in the future if desired. An example
of this was retention of snow loading and tornado design
criteria for the structures even though these criteria were
greater at the Skagit site than at the Hanford reservation.
The capability was retained in the structures with the
conservatism and the structures were not redecigned. In answer
to a question by J. Ebersole, D. Hacking indicated that a
change was made from natural circulation to force draft cocliing
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towers because the climate necessitated an increase in the
height of the cooling towers an additional 100 feet over the
500 feet originally planned. Since a 600 foot tall natural
draft cooling tower would be pushing the state of the art and
would no longer be advantageous the decision was make to go to
a mechanical draft cooling tower.

D. Hacking explained interaction of the 500 kv transmission
line with the two units (see Appendix X). He explained that
the plants remain tied to the grid in the event of loss of one
or as many as three of the four independent 500 kv lines.
Chairman Ray expressed some concern regarding the physical
separation between the four independent transmission lines and
the Committee briefly discussed the matter.

J. Ebersole asked if there was a fundamental reason for the
Skagit/Hanford plants to have a common dump volume for the 185
to 200 control rods. 0. Hacking indicated that a question such
as that has not been asked before, but similar questions have
been asked during the Staff review and particularly when
reviewing the nuclear steam supply system with Bechtel and
Gereral Electric. He suggested that General Electric would be
in the best position to address this point. In answer to
another question by J. Ebersole regarding dependence of the
semi-automatic relief system on activated solenoids in hostile
environments, D. Hacking indicated that NESCO has assured
itself that the environmental qualifications for the equipment
have been identified and those requirements are being met by
the Bechtel Corporation.

D. Hacking attempted to field another question specifically
addressing containment atmosphere cooling during operation and
the cooling system for pump seals. He explained that a commit-
ment has been made that the cooling recirculation pumps will be
designed to seismic Category I, equivalent to other Mark III
units; that information is in the SER Supplement 1 issued some
time ago.

I1I. Clinch River Breeder Reactor

[Note: P. A, Boehnert was the Designated Federal Employee for this
portion of the meeting.]

A.

Subcommittee Chairman's Report

M. W. Carbon set the agenda for the session as including dis-
cussion on the plant seismic margin, mechanical, nuclear and
thermal hydraulic design of the reactor core, the interrals of
the reactor vessel, and some discussion of fluid circuitry and
the sodium water interface as well as steam generator accidents
and consequences. He noted that contrary to previous sessions
the Staff does have and will present its final positions on
several of the topics discussed. The Conmittees attention was
drawn to an article on LMFBRs entitled, "The State of the Art
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for Fast Reactors," based to a considerable extent on an
interpretation of some of the discussion of the material at the
Fast Reactor Safety Conference in Lyon, France in July 1982,
He pointed out thkat while there are differences in the
aporoaches among the French, the British, and the U.S. in
regard to fast reactor safety, the article should provide
background information for today's discussions (see Appendix
X1). He mentioned the U.S. belief that a heterogeneous core
offers some definite safety advantages over a homogeneous one.
Neither the French, British, nor Germans use such a core but
use a homogeneous core. He pointed out that the French and the
British make more extensive use of incore thermocouples, that
the British have ultrasonic equipment for undersodium testing,
and that the British and French are both using core catchers in
their large, prototype size reactors which are several times
the size of the Clinch River Breeder Reactor (CRBR).

B. NRC Presentation of CRBR CP Review Items

R. Stark, NRC Staff, explained that the subject of external
phenomena was primarily contained in Chapter 2 of the
Preliminary Safety Analysis Report (see Appendix XII). Two
items in the CP8R review of Chapter 2 had changed since the
summer of 1982. The first of these involved a meteoroiogy
review which brought the meteorological dispersion model into
compliance with Regulatory Guide 1.145. The other item
involved the results of a seismic review based primarily on

. receipt of a report from the U.S. Geologic Survey which has
been factored into the SER. He pointed out that Chapter 2 as
it now stands has no open items. In answer to a question from
M. Bender regarding the liquid pathway for small releases of
radionuclides, R. Stark indicated that the Final Environmental
Statement addresses the impact on ground water and states that
it is of the order of 8 or 9 years until the radionuclides are
found in ground water in the event of major accidents. R.
Codell, NRC Staff, answered M. Bender's additional concern
regarding support of that pesition by indicating that the
Environmental Statement presents an analysis in which potential
groundwater releases are compared to atmospheric releases as in
other environmental statements and the contamination of water
supplies analyzed with respect to atmospheric fallout from
large atmospheric releases. R. Codell stated that the results
confirmed that the liquid pathway consequences and risks are
far less than the atmospheric risks. M. Bender explained that
his concern was with accidents for which containment
penetration is postulated and a pathway established for the
resultant liquid releases through to the groundwater. R.
Codell indicated that certain basic hydrologic factors have
been studied for the site. such as the permeability, porosity,
and the chemical beravior of radionuclides in the soil. M.
Bender asked for a copy of this analysis along with all of the
assumptions involved.
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R. Rothman,NRC, stated that conclusions reached in the SER are
that faults at the site and site region are not capable of sus-
taining an earthquake. He explained that the design is based
on a recurrence of the 1897 Giles County maximum modified
intensity 8 event, and a safe shutdown earthquake of 0.25g
anchoring a Regulatory Guide 1.60 spectrum. He indicated that
the Staff has recommended a further confirmatory study of the
noncapability to investigate the relationships of the
Pleistocene River terrace deposits to the local faults in the
Clinch River area. In answer to an inquiry by D. Okrent, R.
Rothman explained that a probabilistic analysis was performed
by the U.S. Geologic Survey (USGS) which indicates an order of
magnitude difference in the recurrence cf the safe shutdown
earthquake acceleration if this seismogenic zone is considered
to exist as opposed to the diffuse seismicity in the southern
Appalgchﬁan region which has a number assigned on the order of
2x10""* In answer to another D. Okrent question, S. Brocoum
of the Geology secticn of NRC, indicated that with regard to
the Charleston earthquake which lies in the eastern system, the
USGS defines the eastern system as the Coastal Plain and the
Piedmont. Taking this definition strictly, the Clinch River
Breeder Reactor is west of their definition of the eastern
seaboard.

R. E. Palm, Burns and Rowe, discussed how the Clinch River
design accommodates the effects of various natural phenomena
such as tornadoes, maximum precipitation effects, flood
effects, and earthquake conditions (see Appendix XIII). He
explained that the project has established a design basis
tornado for the CRBR in accordance with Regulatory Guide 1.76.
J. Ebersole asked if there were tornado damage, how long could
the plant be in a blackout condition. G. Clare, Westinghouse,
explained that the plant has tornado protection capability for
all three of the diesel generators which can run for many days
without having fuel brought on site. R. E. Palm, in answer to
a question by M. W. Carbon, explained how the diesel sites were
tornado hardened, a seismic Category I enclosure on subsurface
material to account for potential instability from tornado
winds or an earthquake. R. E. Palm discussed design of the
plant with regard to the probable maximum flood and probable
maximum precipitation as a result of a maximum potential storm.
In answer to a question by M. W. Carbon, D. Newton, TVA,
indicated that rainfall data used in the flood hazard analysis
was derived from the U.S. National Weather Service. The
Committee discussed the CRBR tornado design coverage. He
explained that the operating basis earthquake for the CRBR was
one-half the SSE and that the design fcllowed the recognized
and accepted light-water practices identified in the Standard
Review Plan and the Regulatory Guides. In answer to a question
by M. W. Carbon, R. E. Palm stated that earthquake design
problems were addressed through specific analyses done by
Westinghouse with Burns and Rowe providing input regarding
response spectra and time histories. P. Dickson, Westinghouse,
added that problems that would be different from a light-water

8
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reactor such as the sloshing of sodium in the vessel, thin wall
piping in the primary system, and accommodation of the guard
vessel concept were addressed in these specific analyses.

D. Newton, TVA, discussed determination of the design basis
flood level for the CRBR site (:2e Appendix XIV). He noted
that TVA determinaticns made in the early 1970s are in
accordance with the current Regulatory Guide 1.59 and ANSI
Standards. He noted that the water shed drainage area totals
some 1700 square miles. Various dam features were pointed out
on a map and he indicated that the Norris Dam, upstream of the
site, is really the controlling feature in tems of flinod
levels., It was mentioned that potential sources of flooding at
the site are storms which produce the probable maximum
precipitation on the Clinch River or the Tennessee River or
some combination thereof. The probable maximum flood is
defined as the upper limit of flooding, and the controlling
event would result from seismically induced dam failures. The
Committee discussed the impact of the probable maximum flood on
the Norris Reservoir and the Norris Dam.

D. Newton described the procedure for the avalysis of various
seismically induced dam failures. He then dis-ussed the poten-
tial modes of failure in:luding the major elements of the
analysis for seismically irduced failure of the Norris Dam (see
Appendix XVI). In answer to a question by F. J. Remick regard-
ing the March date on the flow discharge curves from the failed
dam, D. Newton indicated that the dater ties into the date of
the probable maximum flood which tends to occur in July except
for large area storms in the region which occur in March. D.
Newton indicated that the operating basis earthquike with
one-half the probable maximum flood is the cuntrellingc event
for failure of the Norris Dam.

J. Ebersole noted that the ola Norris Dam r:!-gasoline engine
generators to control spillway gates and sluices in event of a
loss of power. He asked several questions regarding the oper-
ability of the spillway gates at the dam. D. Newton indicated
the TVA would have backup capability for operating the gates
during storms or floods. C. P. Siess asked how much time would
be required to find an alternate source of power for spillway
gate operation should there be loss of power from transmission
lines. The Committee discussed the positioning and operation
of the spillway gates during a flooding event. D. Newton
contended that with regard to the safety of the dam or the
safety of the Clinch River site, operation of the gates has no
effect on the flooding problem. C. P. Siess suggested that TVA
should consider doing a sensitivity study with the gates up and
note how the reservoir elevation is influenced by having the
spillway gates up during the controlling event.

A. Marone, Westinghouse, explained that the reserve seismic

margin available beyond the .25g SSE for the CRBR was based on
a generic analysis with ratios and extrapolations from linear

10
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elastic analysis. The intent 1is to determine the ground
acceleration beyond that associated with the SSE at which
systems, structures, and components begin to fail (see Appendix
XV). Several Members expressed concerns regarding definitions
of terms and the applicability and conservatism of the
analysis. D. Okrent questioned the appropriateness of the use
of average when defining ultimate strength of components since
some components or some parts of components are weaker than
the average but always above code minimum, such that using the
average would underestimate the capability of the stronger part
but overestimate the capability of the weaker part. He noted
that it is the weak point that is of interest. A. Marone
indicated that t-~ use of average would not be appropriate for
design purposes but he expressed his believe that in this case
use of the average for the determination of the largest
earthquake that the plant can take before the systems start to
fail is more appropriite than using a minimum value. D. Okrent
questioned the us¢ of ultimate stress when going through
significant plastic deformation, and particularly pointing out
the difference between loading to near ultimate and loading 100
cycles to near ultimate with regard to the start or a failure
of a piece of equipment.

A. Marone described the reserve seismic capability system eval-
uation procedure, going into detail regarding each of the
component capability quantities (see Appendix XV). Ke
explained quantities such as the structural strength nominal
margin, system seismic response conservatism, equipment
structural reserve seismic margin, containment structural
reserve seismic margin, and equipment functional reserve
seismic margin. M. Bender suggested that the analysis would be
more effective if margin to failure was defined as a little bit
less than failure. He noted the difficulty in defining actual
failure of particular components and equipment. R. E. Palm
indicated that when Westinghouse is speaking of the ultimate
strength as the maximum capability, there is still on the order
of 70 to 80 percent of the whole plastic strain range of the
material beyond that maximum capability available as margin.
H. Etherington suggested that he was not sure whether this
analysis represented a best estimate since observed
deficiencies in engineering as well as observed deficiencies of
construction and materials are not factored into the analysis.
C. P. Siess asked whether there were any cases in the design of
this plant where failure in structures would be defined in
terms of excessive deformation rather than inadequate
resistance. A. Marone suggested that possibility with the EM
pumps .

D. Okrent asked where penetrations in structures are taken
account of in the analysis. R. E. Palm indicated that he was
not sure how the question regarding penetrations in structures
related to the previous question by C. P, Siess. C. P. Siess
indicated that the conservatisms taken advantage of in the
analysis in terms of inelastic behavior will lead to increased
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CRBR. R. Stark explained that the Staff would license the CRBR
at point C.25g without the requirement for adr tional seismic
margins. However, the Staff is open to ACRS _umments and will
look into this particular area for additicral information to
resolve this issue.

G. Clare presented the results of earthquake studies in the Qak
Ridge area over the last ten years (see Appendix XVI). It was
concluded that the CRBR would be able to withstand an
earthquake on the order of 2 times the SSE peak ground
acceleration. He added that Westinghouse affirmed that the
risk for large earthquakes was not insignificant but was not
the dominant factor in the risk from the CRBR. It was a
significant contributor, but less than 50 percent of the
overall 1isk. The more recent studies, including that done by
A. Marone, have led to the conclusion that the seismic risk for
the CRBR is less than what was estimated in the earlier
assessment in 1977. D. Okrent still expressed concern that the
availability of a plant specific probabilistic risk assessment
would be helpful to confirm the capability of the CRBR to
withstand seismic events since one could envision the lack of
containment integrity during the occurrence of a severe
accident.

D. Newtnn, TVA, answered an earlier ACRS question regarding
height of the headwater level and the sensitivity of TVA
conclusions regarding the maximum flood Tevel at the CRBR site.
He indicated that the hydraulic 1ift gates are normally in a
down position in flood operaticn. He explained that in flood
operations and the PMF and the one-half PMF with the seismic
OBE failure, the gates had been lifted deliberately to force
the flood levels to the maximum heights possible to utilize the
available storage. Therefore, he indicated, there is no other
operation of the gates. [f the gates were not to operate, they
would be assumed in the down closed position and would have
passed more water and the water level would not have gotten to
the maximum 1035 foot level. It does not make a difference
even if they were opened and not operable, because TVA has
already assumed that the gates are up. D. Newton explained the
operation of the spillway gates. There is a hydreulic lift
gate opening valves to let water in and the water 1ifts the
gates. He added that there is a backup system to provide power
for opening the valves.

C. PSAR Chapter 4 - Reactor

R. Baars, Los Alamos National Laboratory, defined the scope of
the NRC review as covering the mechanical design of the fuel,
blanketing, control pins, and assemblies including design
criteria/limits, design methods for steady state and transient
conditions. He indicated that the Staff had reviewed
developmental testing plans including in-reactor, ex-reactor,
steady state, and transient conditions (see Appendix XVII). In
answer to a comment by P. G. Shewmon, he indicated lack of
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He ed that the Staff's acceptance criteria were
onf with two principal design criteria, one on reactor
design and the other on flow blockage, and conformance with the
applicable sectior f the Standard Review Plan on thermal
hydraulic design. He discussed major safety features of the
design and items to be resolved as part of the final design.
On the subject of monitcring instrumentation for core assemDly
outlet teﬁparatufes, D A. Ward asked if monitoring could
.+ if a fuel element might be swelling before a cladding
T. King explained that it could only be detected if
ng were due to overtemperature only if thermocouples
nicked up the increase in temperature before the cladding
failure
T. Kina discussed independent overcheck calculations done Dby
Brookhaven National Laboratory and Argonne National Laboratory
csee Appendix XIX). Graphs of transient temperature protviies
npared tc as the supersystems
code by Brook! of the Committee
:tuqht' ompar ith the FFTF and
Pheonix reacts y the Committee.
R. juk, Di testing done for
the CRB! g the design or the
performance ok, Westinghouse,
jescribed the *he enclosure nead,
the vessel, 11 the permanent
structures o nponents) and the
ypper internal a reactor closure
head moly t Remick noted that
the R re w \g plugs freezing.
{e asked if ti pecia 1s to prevent that
n the CRBR. F. Balok indicated that Westinghouse was aware f
their bler and h addressed them thr ugh design of a
ultiple barrier 1 system whose primary function 1s 10
ntain the purity of scdium so that freezing problems de not
Arise.
f Balok described the reactor vessel noting that it is
primarily a 304 st nless steel structure. D. A. Ward asked if
it the end of life neutron irradiation down in the core area
would sianificantly affect ithe properties of the stainless
steel. F. Balok stated tnat it would be well below any
threshold for loss of ductility in this area. The lower
internal system core support structure was discussed in detail.
P. G. Shewmon asked whether Westinghouse could say whether the
316 stainless stee would swell enough at full burnup to
tually bind up the core. F. Balok indicated that the passive
re u rt system has been confirmed to show acceptable
eration { upon the experience at the FFTF so far. The
;i» ntation concluded with a detailed description of the upper
inter tructure (set pendix XX).
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When R. Markley discussed core assembly mix mean outlet
temperatures and the location of a single thermocouple at the
outlet of each of the assemblies, D. W. Ward asked how failures
of those thermocouples would be addressed. R. Markley
indicated that a certain number of failures will be allowed
before continued cperation would be jeopardized. P. G. Shewmon
asked about replacement of failed thermocouples. F. Balok
explained that it was an extensive process and that
thermocouples would only be replaced when the plant was
shutdown.

R. Markley discussed thermal and hydraulic developmental
testing results. M., W. Carbon asked if R. Markley would
explain recent information regarding a pressure drop in the
FFTF of wup to 15 perrant. R. Markley indicated that
Westinghouse was looking at the situation and attempting to
factor any data into the CRBR de ign. The subject was briefly
discussed by the Committee and t : sense of the discussior was
that this phenomenon was still unu'r investigation. R. Markley
stated that in the core thermal hydraulic developmental testing
area Westinghouse has a large data base available, and
uncertainties, based upon thic data, have been factored into
the PSAR for CRBR. He concluded that the reactor flow
distributions in the CRBRP do meet the component design
requirements. The cooling flow paths are well characterized.
They are controiled by orifices which have been tested over a
wide range of conditions and the results are factored into the
CRBR analyses. M. Bender asked if Westinghouse envisioned
other kinds of affirmatory tests that might be needec¢ for the
plant in a preoperational or operational status. W. Markley
noted that Westinghouse 1is running a natural circulation
confirmatory test and thazt there are many svstem flow tests to
be conducted during startup, many of them cold and some at
heated conditions. D. A. Ward asked whether fuel assembly
failures, even though they might be detected by cover gas
systems, would reprecent a safety issue in addition to an
operational issue. R. Markley expressed his belief that it is
primarily an cperational issue since no propagation of any sort
has been seen in these assemblies and calculations say that
trouble with failed assemblies would be an unlikely happening.

A. Schwallie, Westinghvuse, discussed techniques used to pre-
ciude failure of the fuel rod and the blanket rod for all
mechanistic phenomena understood. He defined a
ductility-limited strain criteria that accounts for pertinent
aspects such as thermal creep and plasticity which was derived
primarily from the design of the FFTF and is basically a
designer oriented quick tool for assessing the design. He
described a cumulative damage function technique which was
predictive and able to dynamically track the materials
properties and fuel performance over time as well as radiation,
fluence effects, and hardening. The Committee discussed the
details of the CRBRP fuel assembly from a schematic exploded
view (see Appendix XX).
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D. Fluid Circuitry and Interfaces

-

Clare discussed the primary sodium coolant system, the
intermediate sodium coolant system, the ex-vessel storage tank
(EVST) sodium coolant system, and the interface with the argon
cover gas. He explained that the principal interface between
the primary and intermediate sodium coolant cooling system is
the passive boundary of the intermediate heat exchanger. In
answer to an informational gquestion by D. W. Moeller, G. Clare
explained that passive meant that the heat exchanger was a
solid steel tube with no valves for leakage paths from the
original design standpoint.

The Committee discussed the use of NaK, a eutectic mixture u:
sodium and potassium used as an additional interface between
the' primary and secondary sodium coolant systems (see Appendix
XX1). G. Clare explained that the NaK is used to cool the cold
trap and also as a secondary coolant through a heat exchanger
in the direct heat removal service. F. J. Remick asked if
there are limitations such as operational limitations on the
amount of in-leakage of NaK into the sodium coolant and whether
it is an activation proauct. P. Dickson explained that the
quantity of primary sodium is so vast compared with the
quantity of NaK that you would never notice an activation
problem in comparison to the design basis amount of fission
products assumed in the sodium. In answer to a question by M.
Bender, G. Clare indicated that he was unaware of corrosion
problems associated with the potassium influence on the sodium
and elevated temperatures.

During the discussion of the intermediate sodium coolant
system, R. Axtmann noted mention of an aerosol mitigation
system. G. Clare described the system as consisting of a
combination of louvers and dampers used to limit the amount of
aerosol to be released to the environment of the plant during
pressure relief in the steam generator building cells. F. J.
Remick inquired regarding the operation of the radioactive
argon processing system for the collection of fission gases.
G. Clare explained that the fission gases are not released to
the atmosphere but are put through a cryogenic still, bottlad,
and stored for the period of a year after which the still
bottle is drained and the radioactive gas released to a
radwaste system cilled the cell atmosphere processing system.
That system contaiis cryogenic charcoal debris bags to provide
additional holdup before venting to the atmosphere. The noble
gases krypton and xenon are eventually vented to the
atmosphere.

E. Steam Generator Accidents and Consequences

R. Stark contrasted the Clinch River Breeder Reactor steam
generator with that of a pressurized water reactor noting three
principal safety functions

19



MINUTES OF THE 274TH ACRS MEETING FEB" JARY 10-12, 1983

Decay heat removal
Mitigation of steam line break accident

Involvement in outleakage of radioactive fission products
from the primary system

He confirmed that the Clinch River Breeder Reactor steam
generator is used for decay heat removal but indicated that it
has little impact on a steam line break accident since such an
accident is extremely minor in this particular plant. He noted
that since the intermediate coolant loop is nonradioactive,
there are no radioactive consequences. The Committee briefly
discussed consequences of steam line breaks and steam leaks on
the CRBR steam generator.

G. Clare defined the subject of his presentation as "Steam
Generator Leaks," how they are detected and accommodated. He
explained that a steam generator leak would involve shutting
down of the reactor with less shutdown heat removal capacity
than would otherwise be available. Because of the vigorous
reaction between water and sodium, mechanical loadings on the
primary and intermediate coolant boundaries could be generated
with hydrogen generated as a by product of the chemical
reaction. Potential indirect effects of steam generator tube
leaks were addressed (see Appendix XXII). Three levels of
protection provided against the effects of steam generator tube
leaks were discussed. P. G. Shewmon noted that the leak detec-
tion system discussed for detection of steam generator tube
leaks will not specifically pinpoint where a marginal leak is
to be found. P. Dickson explained that the operator would wait
until the leak is large enough to be detected, drain the water
out of the steam generator, and pinpoint the leak by visual
inspection by eddy current and pressure.

G. Clare explained how the design basis accident for the
sodium- water reaction pressure relief system (SWRPRS) serves
as the design basis accident for the primary and intermediate
coolant boundaries for mechanical loading. He indicated that
this was done by use of conservative engineering judgment,
consideration of reactor experience, use of an extensive
experimental data base and some analysis results. Mentioned
were the three important mechanisms that could cause tube to
tube failure: p opagation-wastage, corrosion and stress
rupture. He pointed out that the stress rupture is the most
important of the three mechanisms. In defining the importance
of the size of the stress rupture failure, D. W. Moeller asked
what the typical leak flow rate from such a break was. G.
Clare explained that Westinghouse tests have not shown a leak
greater than the equivalent of 50 percent of a double-ended
guillotine rupture while 10 to 30 percent is more typical. M.
W. Carbon requested a clarification of the tube rupture
scenario. G. Clare explained that a primary failure occurs on
a tube called a precursor such that the water leaking out of
this tube creates a reaction which overheats the adjacent tube
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IV.

causing a stress rupture in that adjacent tube which then
creates a larger reaction. Failure of an additional tube could
be postulated which would then be a secondary failure. The
Committee discussed the results of experiments involving steam
generator tube leaks on sodium-water- filled steam generators.
After a comparison had been made by G. Clare of U.S. data on
steam generator leaks with foreign sodium-water reaction design
events, P. G. Shewmon pointed out that the British have had a
noticeable amount of trouble with steam generator leaks. G.
Clare pointed out that the British have 321 stainless steei
units and have found problems with the reliability of their
welding process. He added that the U.S. is not having this
type of problem specifically because a specially designed weld
configuration on the CRBRP 1is highly reliable. P. Dickson
added that the British experience i< with leaks which occurred
in tube to tube sheet welds which have been eliminated for the
CRBR not just as a weld technique but as a design concept. J.
Longren, Westinghouse, identified three problems that the
British had which caused some of their difficulties

Use of bad materials - dirty chromoloy steel

Failure to stress relieve or have a volumetric inspection
of tube to tube sheet welds

Failure to do testing for operating phenomena like flow
induced vibrations

M. W. Carbon asked if there were a specific reason for the
variety of difficulties experienced by the British. J. Longren
pointed to the lack of a good data base on stress relief of and
inadequate preservice inspection for detection of leaks. D. W.
Moeller expressed concern regarding the validity of the
TRANSWRAP computer code to evaluate conservatively large sodium
water reaction events but was satisfied by assurances from
Westinghouse that code results were thoroughly validated and
correlated with observed results and that it does not underpre-
dict.

Meeting with the Commissioners (Open to Pubiic)

[R. F. Fraley was the Designated Federal Employee for this portion
of the meeting.]

Chairman Palladino explained that the pending Commission policy
statement SECY 82-1B regarding the Commission position on the need
to address severe accident issues for existing plants ard for new
applications will be issued in lieu of a generic severe accident
rulemaking at this time. He referred to the ACRS report on SECY
82-18B, aated January 10, 1983 (see Appendix XXIII) and an EDO
memorandum dated February 7 (see Appendix XXIV) which incorporates
some modifications based on the ACRS concerns.
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Whether proposed approaches will allow the research program to
answer questions whose answer is required before the policy can
be implemented

The ACRS and Commissioners discussed the focus and objectives of the
severe accident research program, discussing in particular, the
definition of the source term as derived from severe fuel damage
research.,

Commissioner Gilinsky focused on three Committee suggestions in its
January 10, 1983 letter for possible direction by the Commission.
He requested expansion on those ideas.

Specify the performance of containment systems including sub-
systems for heat removal

Specify improved performance for decay heat removal systems

Give direction to a licensee that a plant design must include
specific consideration or features to decrease the probability
of damage from sabotage.

Commissioner Gilinsky asked if the Committee thought more extensive
operator training on accidents which go beyond the categories of
accidents emphasized up to now is necessary.

W. Kerr suggested that a quantitative requirement on mitigation
might allow definition of performance specifications on the
containment and subsequent focus on research regarding containment
performance. M. Bender suggested that it should be recognized that
containments have a certain unreliability and uncertainty attached
to their reliance as the ultimate barrier to the release of
radionuclides in an accident. He suggested further exploration into
the physical behavior of radionuclides that are released into the
containment during an accident and explioration of other barriers
which can mitigate the effects of an accident. He suggested study
of mitigation actions in regard to severe accidents and the sequence
of events and physical phenomena associated with them. Commissioner
Gilinsky and M. Bender exchanged comments regarding containment
performance criteria and research associated with the definition of
these criteria.

W. Kerr commented on the usefulness of operator training to deal
with severe accidents or emergencies. He noted that research in
this area appears to be well organized and competent but needs to be
better focused in its objectives. D. Okrent noted that in several
recent ACRS Operating License reviews, it was found that no one in
the technical management of the plant was knowledgeable regarding
the phenomena and different scenarios having to do with severe
accidents. He suggested that this was a deficiency in the nuclear
plant staff which is of considerable importance.
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Mention was made by D. Okrent of the concern by people in Europe,
especially the French, with regard to the unavailability of major
societal resources such as important regions of land. They are
motivated to modify their large dry containment through backfitting
in order to mitigate these effects. He described the philosophy in
Europe of designing the containment against only certain accidents
which can most effectively be prevented or mitigated by the design.
He indicated thact to some extent the NRC's response to severe
accidents can be guided by how the Commission shapes qualitative or
quantitative safety goals. Commissioner Ahearne spoke of the
difference in philosophy regarding major societal resources between
the Europeans and Americans, and expressed his confidence that
during the two year evaluation period for the safety goals, both
alternatives would be considered.

H. W. Lewis expressed his concern with the use of PRAs in bottom
line decision-making. He suggested that it might be a bad idea to
do a PRA on a plant since this suggests combination of all the
effects and equipment in a plant with the objective of getting to a
bottom line number. He suggested that PRAs can be done for some
sections or elements of the plants and can more importantly
determine whether incremental NRC rules, actions, or requirements
are cost effective. Commissioner Ahearne indicated that often the
Staff is pressed by the Congress as well as the Commission to use
PRA for a final bottom line. M. Bender again expressed his concern
that PRAs subritted by licensees and used by the Staff in discussing
regulatory requirements are stylized bottom line kinds of analyses.

W. Kerr explained that the second comment in the ACRS report noted
the fact that removal of decay heat was such an important function
that the Committee had recommended that special attention be given
to deriving performance criteria to prevent degraded plant
conditions. In answer to a question by Commissioner Gilinsky, he
said that he was unaware of the existence of any performance
criterion for decay heat removal systems other than the single
failure criterion. The Committee and the Commissioners discussed
the nature and content of potential performance criteria for decay
heat removal systems. 0. Okrent cautioned against approval of this
version of SECY 82-1B for several reacons.

Implies very strong use of the safety goals with respect
to severe accidents. It has already been indicated that
the safety goals should only be evaluated and applied
cautiously

With regard to unresolved safety issues, the safety goal
document is currently limited to existing plants while
SECY 82-1B is basically aimed at future plants

Proposes to use PRA to judge whether existing designs meet
the safety goals and bases possible improvements on $1000
per man-rem conditions to test alternatives.

D. Okrent explained that with regard to existing plants, SECY
82-1B is flawed because it assumes that the PRA data base is
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complete and decisions for existing plants can be made on a
generic basis with the use of existing PRA information. He
expressed his belief that this is an incorrect technical
assessment of the state of knowledge. He iterated his desire
for plant specific PRAs for every existing plant, and contended
that the existing body of knowledge from PRAs is presently not
sufficient for use as the basis for arriving at severe accident
decision-making. He recommended the use of prudence and cost
benefit analysis to facilitate the study of improving
mitigation in particular plants.

Commissioner Gilinsky inquired regarding plant features to
reduce the probability of sabotage. Committee members
suggested that the meeting might best be held in a different
forum in closed session. The subject was discussed only
briefly in very general terms with respect to an emphasis
needed on plant design to reduce the potential for or
consequences of sabotage.

Commissioner Gilinsky solicited the Committee's reaction to the
notion of training operators in severe accident mitigation.
Committee members were generally supportive of this view. D.
A. Ward noted, in particular, that the emphasis should be
placed on making sure that the plant staff and nui just the
shift crew understands the possibilities involved in accidents,
what can be done to mitigate them and, in particular,
translation of their understanding into useful and available
plant procedures which involve the available instrumentation.
He acded that this should take priority over design of advanced
models for simulators.

The EDO stated that a rereading of SECY 52-1B might allay many
of the concerns expressed regarding the use of PRAs, indicating
that the three points raised in the ACRS report have been
incorporated in the policy statement. He explained that the
policy paper does not stipulate regulatory requirements but
identifies concerns and indicates how reviews might proceed.
Implementation of the policy statement would be done through a
rulemaking. W. Kerr pointed out that none of the various
versions of SECY 82-1 identifies a general approach to
implementation of this policy. He added that the Committee
does believe that reliance on PRA as an approach to new plants
is a viable one.

D. Okrent stated that part of the problem may arise because of
what appears to be an attempt to use one set of safety goals
for both existing and future plants. He expressed his belief
that there should be two sets of goals, one which aspires to
improve safety for future plants, and one that one should
accept for existing plants. He added that existing plants
should be evaluated individually using PRA techniques but not
be asked to meet the higher stanadards of safety set for future
plants. :
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M. Bender pointed out that currently there is more focus on the
question of nuclear plant quality than the question of design
features. Judgment as to the adequacy of the quality of
design, construction, operation, including conformance with
written specifications, as well as the importance of imposed
standards and codes is a most important area which should not
be forgotten. Chairman Palladino acknowledged that the area of
plant quality is not addressed in the policy document.

Chairman Ray suggested that a preliminary schedule of a series
of joint meetings between the Commission and the Committee
should be set up even if only on a tentative basis. The
Commissioners expressed their agreement with this proposal and
Chairman Palladino suggested bi-monthly meetings as most appro-
priate. The fact that the current meeting was devoted to a
single issue made it more useful than previous meetings which
have covered a whole series of items. He suggested that future
meetings would be most effective if limited to a single issue.

V. Quality Assurance Implementation Problems at the Midland Nuclear
Power Plant (Open to Pubiic)

[Note: D. C. Fischer was the Designated Federal Employee for this
portion of the meeting.]

Billie Pirner Garde, representing the Government Accountability
Project (GAP), asked the ACRS to make a second review of the
situation at Midland with regard to existing quality assurance
implementation problems. She suggested that the ACRS Midland
Subcommittee pay particular attention to day-to-day happenings at
Midland. She provided the Committee with a package of materials
which included a GAP analysis of Consumers Power Company's Proposed
Construction Completion Plan (see Appendix XXV). She discussed a
recent NRC inspection of the diesel generator building which
resulted in a $120,000 fine being levied by the NRC for violations
at the plant. She also mentioned the third party audit of Midland's
QA Implementation Plan. She suggested that the ACRS hold another
meeting, preferably in Midland, to review the credibility of the
third party auditor proposed by Consumers Power Company. The
Committee discussed the organization, scope, and resources of the
Government Accountability Project and the extent of its involvement
or potential involvement in the Midland hearings. Miss Garde
suggested that the ACRS provide ar extra check on the NRC Staff's
work to determine how serious QA deficiencies at Midland are and
encouraged the Committee to ask for a comprehensive third party
audit.

VI. NRC Safety Research and Budget (Open to Public)

[S. Duriswaimy was the Designated Federal Employee for this portion
of the meeting. ]

The Committee's agenda called in particular for review of Part 1,
General Comments and Recommendation of the Proposed Report to
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Congress entitled "Review and Evaluation of the Nuclear Regulatory
Commission Safety Research Program for Fiscal Year 1984 and 1985."
D. W. Moeller spoke in particular on Section 3.2 of Part 1 entitled
“Occupational Prctection" noting that a comprehensive data base of
occupational dose information is not yet available and this may be
causing an adverse impact on occupational safety.

C. Kelber, NRC Staff, addressed ACRS concerns regarding the Severe
Accident Research Plan with particular emphasis on description of
the phases of the research underway at the Powerburst Facility
(PBF). He indicated that the Phase 1 tests on early melt
prograssion are essentially complete and Phase 2 follow on tests
using previously irradiated fuel to investigate the fission product
source term and fuel damage are underway. He noted that funding for
the Atomic Energy of Canada Limited test reactor (NRU) will be under
negotiation until the end of March. He suggested that delaying the
NRU experiments any longer would lessen the value of the results.
Committee members suggested that this was not a cost effective area
of research.

C. Kelber discussed several specific objectives of severe accident
research which he suggested might be compromised by lack of
resources and early Commission decisions. These included aerosol
production and retention in the upper plenum of a facility, the
behavior of fission products, loading imposed upon the containment
by various accident conditions, and understanding of the behavior of
the molten core.

VII. Executive Sessions (Open to Public)

[Note: R. F. Fraley was the Designated Federal Employee for this
portion of the meeting.]

A. Subcommittee Assignments

1. Regulatory Policy and Procedures

H. W. Lewis reported to the Committee as Chairman of the
Regulatory Policy and Procedures Subcommittee regarding
the matter of nuclear regulatory reform legislation. The
ACRS was unable to reach a consensus on several issues
presented in a proposed report %o the Commissioners. H.
W. Lewis did receive considerable guidance from the
Members for a redraft of the report for further
deliberation at the 275th ACRS Meeting in March.

D. Okrent, during the discussion of a letter regarding the
proposed regulatory reform, noted that there are implicit
as well as explicit references to backfitting in the
proposed bill which should be documented for ACRS review.
It was suggested that P. Tremblay, AEC Fellow, look into
the implications of backfitting in the regulatory reform
legislation and prepare a report for ACRS consideration.
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B.

ACRS

Human Factors

Commissioner John Ahearne has requested (letter dated
January 7, 1983) that the ACRS review the gquestion of what
qualifications would be desirable for members of the

operations staff of nuclear power plants and recommend
changes it deems desirable. D. A. Ward noted that
Commissioner Ahearne had identified specific work by INPO
regarding human factors programs involving shift staffing
but suggested that INPO was reacting to NRC Staff
direction. The Human Factors Subcommittee was assigned to
develop a response to Commissioner Ahearne by June, if
possible. D. A. Ward, Chairman of the Human Factors
Subcommittee, suggested the need for a novel approach for
the review, and solicited guidance from Committee Members.

Midland Pilant Units 1 and 2

The Committee briefly discussed QA problems at the Midland
Plant including plans for a third party quality assurance
audit of the Midland Plant quality assurance program. D.
Okrent, Subcommittee Chairman, was provided guidance from
the Members regardir. whether the Committee wishes to
review this audit plan versus the results of the audit
review and/or other facets of the Midland QA situation.

Reports, Letters, and Memoranda

ACRS Report on the Skagit/Hanford Nuclear Project, Units 1
and 2

The Committee prepared a report to the Commissioners of
its review of the application of the Pugei Sound Power and
Light Company, the Pacific Power and Light Company, the
Washington Water Power Company, and the Portland General
Electric Company (the Applicants) for a permit to
construct the Skagit/Hanford Nuclear Project, Units 1 and
2. The Committee indicated that if there are significant
changes in the design or regulatory requirements before
the actual start of construction, the ACRS would expect to
review this application again. The Applicant agreed to
provide additional information concerning their
construction schedule (see Appendix XXVI).

ACRS Review and Report of the NRC Safety Research Program

The Committee completed its report to the U.S. Congress
regarding the proposed NRC Safety Research Program for
Fiscal Years 1984 and 1985.

Regionalization of NRC Staff Activities

The Committee prepared a letter to the EDO outlining
several concerns it has regarding the impact that this
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decentralization or expanded regionalization of NRC Staff
licensing activities may have on the safety of nuclear
facilities. The ACRS proposed that the EDO and DEDROGR be
invited to its March meeting to discuss regionalization
and, in particular, specific areas of concern/interest,
many of which are delineated in the letter. The ACRS
expects that this discussion will better inform the
Committee in the preparation of related comments that it
anticipates forwarding to the Commission regarding this
matter.

Several references were made to a National Academy of
Sciences publication entitled Improving Aircraft Safety,
€AA Certification of Commercial Passenger Aircraft during
the Committees discussion of the regionalization wof
certain NRC operations. Members suggested that a
committee letter on the matter of regionalization explore
how the evaluation of the FAA experience noted in this
document applies to NRC activities. Improving Aircraft
Safety criticizes the functional decentralization of FAA
and calls for more centralization.

Future Schedule

1.

Future Agenda
The Committee agreed on a tentative agenda for the 275th
ACRS Meeting, March 10-12, 1983 (see Appendix II).

Future Subcommittee Activities

A schedule of future subcommittee activities was
distributed to Members (see Appendix III).

ACRS Chairman's Report Issue

Chairman J. J. Ray mentioned and briefly discussed the sugges-
tion that the ACRS get involved at the beginning of the regu-
latory process on some major generic issues si'ch as revision of
the General Design Criteria for nuclear power plants. The
Members agreed to further discussion of this subject at an
appropriate future time.

The 274th ACRS Meeting was adjourned at 3:00 p.m., Saturday, February 12,

1983.
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APPENDIX 11
FUTURE AGENDA

APPENDIX A
FUTURE AGENDA

MARCH ACRS MEETING

Clinch River Breeder Reactor--Continue construction
permit review 14.5 hrs

Discuss steam generator tube repairs and related plant
operations at Three Mile Island Unit 1 (includes report

of ACRS Subcommittee on Metal Components (PGS/EI) 3/4 hr
Yankee (Rowe)--SEP review 5 hrs
Catawba Nuclear Stations Units 1 and 2--0L review 4 hrs

ACRS report/comments to NRC regarding the propoced regulatory
reform legislation/regulation

ACRS discussion with the EDO regarding the proposed
commission regionalization of the NRC Staff licensing
activities

Hydraulic Control Unit Line Integrity--Complete the ACRS
letter to the EDO which was discussed during the 273rd
ACRS meeting

Prioritization of Generic Issues--ACRS comments regarding Tentative
application of the Staff methodology for specific issues 1 hr

Sizewell Technical Exchange--NRC Staff briefing regarding
"improvements" in Sizewell type nuclear plants _ 1 hr

ACRS Subcommittee Reports

Subcommittee on Emergency Core Cooling Systems regarding
proposed changes in BWR evaluation models (SAFER/GESTER)
(DAW/PAB) 1/4 hr

Subcommittee on Class 9 Accidents regarding the Severe
Accident Research Program Plan (Revised NUREG-0900) (WK/DAB) 1/4 hr

Subcommittee on Reliability and Probabilistic Assessment
regarding a discussion of the Oak Ridge Accident
Precursor Study (APS) 1 hr

Subcommittee on J:<cay Heat Removal Systems regarding decay
heat removal by feed and bleed 1/4 hr
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ACRS comments on the Severe Accident Safety Research Plan
GESSAR FDA

Clinch River Breeder Reactor construction permit review (Final)
Seabrook Nuclear Plant Units 1 and 2--0L review

Haddam Neck Nuclear Plant--SEP review

Steam Generator Program Briefing

HAY

LaCrosse--0L Review
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02/15/83

FEBRUARY
17 & 18

22

23

23-24

24

MARCH

4 &5 (tent.)

QA 28 w3 LA
APPENDIX III
SCHEDULE OF ACRS SUBCOMMITTEE MEEEINGS

SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS

ECCS (San Jose, CA) (Boehnert) - Ward, Ebersole, Ray,
Dkrent. Purpose: Continue review of GE SAFER/GESTER
ECCS Licensing Code. Meeting will be closed.

Class 9 Accidents & Reactor Radiological Effects
TBucci/Tang/Quittschreiber) - Kerr/Moeller,
Axtmann, Okrent, Ward, Ebersole. Purpose:

To discuss program being proposed and conducted to
confirm and verify the existing or new source term
for severe accidents.

SEP Subcommittee on Yankee Rowe (Alderman/Major) -
Siess, Kerr, tbersole, Ward. Purpose: Review of Yankee
Rowe SEP.

CRBR (Boehnert) - Carbon, Axtmann, Bender, Mark,
Purpose: To continue review for CRBR CP appli-
cation.

CRBR Working Group on Systems Integration/Control
TSavio) - Kerr, tbersole, Ray, Ward, Carbon. Purpose:
To continue review of CRBR plant protection and
control systems, the reliability program, the re-
Tiability assessment of the decay heat removal
systems, and the rule of human factors engineering

in the control room.

CATAWBA (Rock Hill, SC) (Major/McClain) - Kerr,
Ebersole, Moeller. Purpose: Site visit and OL
review.

Equipment Qualification (Cappucci) - Ray, Bender,
Egersoie. Kerr, Ward. Purpose: Review status of
USIA-46, EQE Pilot Program Report, and RES status
on their program concerning plant aging.

Reliability and Probabilistic Assessment (Savio) -
krent, Bender, fbersole, Kerr, Mark, Siess, Lewis.
Purpose: Discuss methodology and conclusions of NUREG/
CR 2497,
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MARCH (cont.)
10-12
16-17

18-19 (tent.)

24 & 25

30

31 (tent.)

3/31 - 4N

APRIL
6

14-16

21 (tent.)

21.23 (tentf)

*ConfTict to be resolved

SCHENULE OF ACRS SUBCOMMITTEE MEETINGS

275th ACRS Meeting

Combined CRRR Subcommitttee/Structures and Materials
Working Group (soennert) - Carbon/Shewmon, Axtmann,
Bender, Mark, Siess. Purpose: Continue review of
HCDA for CRBR.

Waste Management (Tang) - Moeller, Axtmann, Carbon,
Kerr, Mark, Ray. Purpose: Review and comment on
DOE proposed guidelines for recommendation of re-
pository sites. y

Groupe Permanent /ACRS Meeting (Fraley) - Ray, Bender,
Kerr, Carbon, Moeller and Shewmon.

Joint Metal Components/Combination of Dynamic Loads
[Tgne) Shewmon, Bender, Etherington, Ukrent, ward,
Axtmann, Lewis, Siess. Purpose: To review the

reevaluation of double-ended guillotine break design
requirements for Westinghouse PWR plants.

CRBR (Boehnert) - Carbon*, Axtmann, Bender*, Mark.
Purpose:

Seabrook 1 (To be determined) (Major) - Kerr, Berder*,
Lewis, Carbon (tent.)*, Moeller, Purpose: Site Visit
and OL review.

Reactor Operations (Major) - Ebersole, Bender,
Kerr, Moeller, Okrent, Ray, Remick, Ward. Purpose:
Review Final Rules 10 CFR 50.72 and 10 CFR 50.73.

276th ACRS Meeting

Class 9 Accidents (Bucci) - Axtmann*, Bender, Moeller*,

Tkrent, Shewmon, Siess, Ward, Purpose: Review
NUREG-0900.

Waste Management (Tang) - Moeller*, Axtmann*, Carbon,
Kerr, Mark, Ray. Purpose: Review and comment on
NOE's Site Characterization Report for the Basalt
Isolation Project (for Hanford Site).

- &
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APRIL (cont.)
29 (tent.)

maY

11 (1/2 day meeting)

DATES TO BE DETERMINED

Date to Be
Determined
(March - tent.)

NDate to Be
Determined
(April-tent.)

(2 consec. days)

Date to Be
Determined

Date to Be
Determined

Date to Be
Determined
(May-June)

SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS

Reactor Radiological Effects (Tang) - Moeller,
Axtmann, Ebersole, Ray, Bender. Purpose: To review
Shippingport decommissioning.

Plant Features Important to Safety (Major) - Ward,
Render, tbersole, Xerr, Okrent, Siess. Purpose:
Obtain status report and program plans on Equipment
Qualification and Classification Systems dealing
with both mechanical and electrical components.

New initiatives in the quality assurance area will
be explored.

Metal Component Working Group (igne) - Bender,
Shewmon, Etherington, Okrent, Ward, Axtmann, Lewis.
Purpose: Review status of NRC PTS research program.

Westinghouse Water Reactors/GE Water Reactors/
Safequards & Security [Cappucci/Major/Fischer) =

ersole, Ray, , Etherington, (krent, Shewmon,
Siess, Bender, Carbon. Purpose: Begin review of
Westinghouse Advanced PWR concepts, laying ground
work for the PDA.

Midland Plant Units 1 & 2 (Fischer) - Okrent, Bender
EbersoTe, Ward. Purpose: To review Consumers Power
Company's plan for an audit of plant quality at
Midland Plant Units | ana 2.

Human Factors (Fischer) - Ward, Bender, Lewis, Moeller,
Ray, Remick. Purpose: Review the question of what
qualifications would be desirable for members of a
nuclear power plant operating staff, the adequacy of
the application of the generic safety issue prioriti-
zation methodology to human factors related safety
issues, proposed human fact

Metal Components (Igne) - Shewmon, Etherington,
Bender, Okrent, Ward, Axtmann, Lewis. Purpose:
Review NRC action plan on integrity of bolts.

A-7
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUSCOMMITTEE
FEB. 17 & 18 ECCS

LOCATION: San Jose, CA

BACKGROUND :

Who proposed action:

STAFF ENGR. & MEMBERS

(Boehnert) Ward, Ebersole

Ray, Okrent

Cons.: [I. Catton, V. Schrock,

T. Theofanous, C. Tien, Z. Zudans
M. Plesset

Purpose: Continue review of GE SAFER/GESTER ECCS Licensing Code (Mecting will
be closed to discuss GE proprietary information).

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To be provided in near future.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF_ENGR. & MEMBERS
Feb. 22, 1983 Class 9 Accidents & Reactor (BUCCI/TANG/GQUITTSCHREIBER)
Radiological Effects Kerr/Moeller, Axtmann, Qkrent,

Ward, Ebersole, Siess
Cons.: Catton, First, Lawroski,
Steindler, Lee

LOCATION: Washington, DC

BACKGROUND:
Who proposed action: D. Ross/NRC Staff

Purpose: To discuss the research program being proposed and conducted to confirm
and verify the existing or new source term for severe accidents. This
meeting is being held in response to Commission request that the NRC
Staff work with the ACRS to resolve the differences of opinions on the
severe accident research program (Memo from Chilk to Dircks, 10/25/82).

PERTINENT PUCLICATIONS AND THEIR AVAILABILITY:

1. NUREG-0956, "Radionuclide Release Under Specific Accident Conditions, Vol. 1 -
A PWR Analysis, January 1983,

2. Project Status Summary and Tentative Schedule fr. D. Bucci to W. Kerr with
attachments dtd. February 9, 1983.

3. NUREG-0900, Nuclear Puwer Plant Severe Accident Research Plan, published
January 1983. Distributed to Members at February full Committee meeting.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBEKS
February 23 SEP Subcommittee (HA/REM) "Siess, Kerr,
on Yankee Rowe Ebersole, Ward
Cons.: Catton, Fitzsimmons,
Lipinski
LOCATION:  washington, D. C.
BACKGROUND :

Who proposed action: NRC Staff

Purpose: Subcommittee review of Yankee Rowe SEP,

Full Committee Review March, 1983

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Advance copy of Chapter 4 of Integrated Plant Safety Assessment mailed to Dr.
Siess by Federal Express January 28, 1983.

Draft Integrated Plant Safety Assessment scheduled to be delivered to Subcommittee
on February 11, 1983.

Yankee Rowe is one of the early PWRs and has had an excellent operating history.

It was designed to early criteria which differ considerably from current criteria.
It may be necessary to have two subcommittee meetings to review this plant, and
the full Committee may slip to April 1983.



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE
February 23-24 CRBR
LOCATION:

BACKGROUND :

Who proposed action: M. Carbon

Purpose: To continue review for CRBR CP application.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To be provided in near future

STAFF ENGR, & MEMBERS

(BOEHNERT) Carbon, Axtmann,
Bender, Mark

Cons: Lipinski, Kastenberg,
Zudans , Mathis



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAVF ENGR. & MEMBERS
Feb. 24 CRBR Working Group on Systems (SAVIO) Kerr, Ebersole, Ray,
Integration/Control Ward, Carbon

Cons.: Lipinski, Nertney

LOCATION: wWashington, D2

BACK.GROUND :

Who proposed action: M. Carbon and W. Kerr

Purpose: To continue the Working Group's review of the CRBR plant protection
anu control systems, the relfability program, the reliability assess-

. ment of the decay heat removal systems, and the rule of human factors
erjineering in the control room.

LU

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. Revised relfability program (Submitted tr NRC, January 7, 1983) to be supplied
2. Sta::s report for 2/24/83 meeting, to be supplied at least 2 weeks before the
meeting.

ALY



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE §TAFF ENGR. & MEMBERS
March 4-5 (tent.) CATAWBA (MAJOR/McCLAIN) Kerr,

Ebersole, Moeller

Cons.: Philbrick, Trifunac

LOCATION: Rock Hill, SC (Site)

BACKGROUND :
Who proposed action:  Staff/ACRS

Purpose: Site visit and operating license review.

PCRTINENT PUBLICATIONS AND THEIR AVAILABILITY:
1. SER due in February, 1983.




SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF_ENGR, & MEMBERS
March 8, 1983 Equipment Qualification (CAPPUCCI) Ray, Bender,

Ebersole, Kerr, Ward
Cons.: Catton, Lipinski,
Zudans

LOCATION: Washington, DC

BACKGROUND:
Who proposed action: ACRS/NRC Staff

Purpose: To review the status of USIA-46, “Seismic Qualification of Equipment
in Operating Plants,” EQE Pilot Program Report, "Program for the
Development of an Alternative Approach to Seismic Equipment Quaii-
fication," and RES Status on their program concerning plant aging.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. EQE, Incorporated, "Volume I/II: Pilot Program Report - Program for the
Development of an Alternative Approach to Equipment Qualification," Peter I. Yonen.
Sam W. Swan.

2. Memo for Cappucci to Ray dtd. December 16, 1983, "Pilot Program Reprt -
Alternative to Seismic Equipment Qualification.”

3. USI A;dﬁ; “Seismic Qualification of Equipment in Operating Plants" (To be provided .
later) -

A-16



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS
March 9 Reliability and Probabilistic (Savio) Okrent, Bender,
Assessment Ebersole, Kerr, Mark, Siess,
Lewis
Cons.: Hickman, Mueller,
Lipinski
LOCATION:

Who proposed action: Subcommittee Chairman and NRC Staff
Purpose: To discuss the methodology and conclustens of NUREG/CR2497, "Precursors

to Potential Severe Core Damage Accidents: 1969-1979, A Status Report,"
and the Industry comments on this report.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. NUREG/CR2497, "Precursors to Potential Severe Core Damage Accidents: 1969-1979,
A Status Report,” Vol. 1 and 2.

2. INPO 82-02%5, "Review of NRC Report: Precursors to Potential Severe Core Damage
Accidents: 1969-1979, A Status Report."

3. Status Report dated 1/19/83 with attached peer group comments.
4. Status Report for this meeting is to be supplied at least two weeks before meeting.
5. Meeting Report on a March 1-2 EPRI sponsored meeting on NUREG/CR 2497

A-17



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF_ENGR, & MEMBERS

March 16-17 COMBINED CRBR SUBCOMMITTEE/ (BOEHNERT) Carbon Shewmon
STRUCTURES AND MATERIALS WORKING Axtmann, Bender, Mark, Siess
GROUP Cons.: Kastenberg, Lipinksi,

Zudans, Bush

LOCATION: Washington, DC

BACKGRCUND:

Who proposed action: M, Carbon/T, Theofanous
Purpose: To continue the review of the HCDA for CRBR.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To be provided later.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING
DATE SUBCOMMITTEE STAFF_ENGR. & MEMBERS
March 18-19 (Tent.) Waste Management (Tang) Moeller, Axtmann,
Carbon, Kerr, Mark, Ray
LOCATION: Washington, DC
BACKGROUND :
Who proposed zction: Dr. Moeller
Purpose: To review and comment on DOE proposed general guidelines for recommendation
‘ of repository sites (required under §112(a) of P.L. 97-425)

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:
1. P.L. 97-425 (Nuclear Waste Policy Act of 1982)

2. DOE proposed guidelines for recommendation of repository sites (available
in mid-late February)
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBRCOMMITTEE STAFF ENGR., & MEMBERS
March 30 Joint Metal Components/Combination (IGNE) Shewmon, Bender,
of Dynamic Loads Etherington, Okrent, Ward,

Axtmann, Lewis, Siess

LOCATION: wWashington, DC

Who proposed action: NRC/P. Shewson, M. Bender

Purpose: To review the reevaluation of double-ended guillotine break design
rejuirements for Westinghouse PWR plants,

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Pertinent information on this matter will be selected and distributed in meeting
status report.



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUSCOMMITTEE STAFF ENGR, & MEMBERS

March 31 (tent.) CRBR (Boehnert) Carbon, Axtmann,
Bender, Mark
Cons.: Kastenberg, Lipinski,
Zudans

LT CATION:

BACYGROUND :

Who proposed action:

Purpose:

PERTINENT PUBLICATIONS “ND THEIR AVAILABILITY:




SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF_ENGR. § MEMBERS
March 31 - April 1 SEABROOK 1 (MAJOR) Kerr, Bender,

Lewis, Carbon (tent.),
Moeller

Cons.: Philbrick

LOCATION: TO BE DETERMINED ( NEAR SITE - TENTATIVE: SEABROOK FIRE STATION)

BACKGROUND :

Who proposed action:  NRC Staff/ACRS

Purpose: ACRS Site Visit and Subcommittee Operating License review of the
Seabrook Nuclear Plant Unit 1.

-

i

|
.

PERTINEM; PUBLICATIONS AND THEIR AVAILABILITY:
Seabﬁook SER iscurrently expected in the first quarter of 1983.

—
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

ATE SUBCOMMITTEE STAFF ENGR, & MEMBERS
April 6, 1983 REACTOR OPERATIONS (MAJOR) Ebersoie, Bender,

Kerr, Moeller, Okrent, Ray,

Ward, Remick .
Cons.: Catton, Lipinski,
Mathis, Zudans

LOCATION: Washington, DC

BACY.GROUND:
Who propased action:  ACRS

-
.

Purpose: Review Final Rules 10CFR 50.72, Immediate Notification Requirements
and 10CFR 50.73. the revised LER rule.

As Time allows, will discuss:

2. Review generic PWR procedures used to prevent a pressurized
thermal shock (PTS) transient.

3. Review proposed rule (10CFR 50.54), Applicability of License
Conditions and Technical Specifications in an Emergency.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

- Copies of draft final rules 10 CFR 50.72 and 10CFR 50,73 - Have been distributed
- Copies of Generic Guidelines for Operation Actions to Prevent PTS (B&W, CE, W)
- Copy of Proposed Rule 10 CFR 50.54




SCHZIDULE OF ACRS SUBCOMMITTEE MEETING

ATE SUBZOMMITTEE STAFF ENGR. § MEMBERS
April 21 (tent.) CLASS 9 ACCIDENTS " (BUCCI) Kerr, Axtmann,

Bender, Moeller, Okrent,
Shewmon, Siess, Ward

LOCATION: Washington, DC

BACKGROUND :

Who proposed action: W. Kerr

To review NUREG-0900, Nuclear Power Plant Severe Accident Research

Purpose:
ureo Plan.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. NUREG-0900, Nyclear Power Plant Severe Accident Research Plan, January 1983.
Distributed to ACRS Members at Full Committee Meeting (February 10-12, 1983).

Other information to be provided later.



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR, & MEMBERS
April 21-23 Waste Management (TANG) Moeller, Axtmann,
(Tent,) Carbon, Kerr, Mark, Ray

LOCATION: Washington, DC

BACKGROUND :
Who proposed action: NRC Staff/Subcommittee Chairman

Purpose:

To review and comment on DOE's Site Characterization Report for the Basalt
Waste Isolation Project (for Hanford Site)

PERTINENT PUCLICATIONS AND THEIR AVAILABILITY:

1. Site Characterization Report for the Basalt Waste Isolation Project (DOE/RL-82-3,

3 voiumes), 11/82



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE
April 29 (tent,) REACTOR RADIOLOGICAL EFFECTS

LOCATION: Washington, DC

BACKGROUND :

Who propcsed action: D. Moeller

Purpose: To review Shippingport decommissioning.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

STAFF ENGR. & MEMBERS

(TANG) Moeller, Axtmann. Ebersole,
Ray, Bender

FEIS for Decommissioning of the Shippingport Atomic Power Station (DOE/EIS-0080F),

May 1982.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS
May 11, Plant Features (RKM) %g. ¥B, JCE, WK, DO,

t to Safet
(1/2 day meeting) Importan y

LOCATION: wWashington, D.C.

BACKGROUND :
Who proposed action: D. Ward

' Purpose: To cbtain a status report and program plans on Equipment
Qualification and Classification Systems dealing with
wOoth mechanical and electrical components, New initiatives in the
quality assurance area will be explored. Participation
by RES, NRR, and IE {s expected.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Program plans, pertinent Reg. Guides and Draft Reg. Guides will be
selected and distributed in meeting status summary.



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS
March (tent.) METAL COMPONENT WORKING GROUP (IGNE) Bender, Shewmon,

Etherington, Okrent, Ward,
Axtmann, Lewis

LOCATION:

BACKGROUND :
Who proposed action: Bender/Research

Purpose: 10 review the status of NRC PTS research program.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Pertinent information concerning this matter will be selected and incorporated in
the meeting status report.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS
TO BE DETERMINCD WESTINGHOUSE WATER REACTORS (CAPPUCCI) Ebersole,
(April - tent,) Etherington, Okrent,
(2 consec. days) Shewmon, Siess
GE WATER REACTORS (MAJOR) Ray, Ebersole,
Etherington, Mark,
Okrent
SAFEGUARDS & SECURITY (FISCHER) Mark, Bender,
Carpon, Ebersole, Ray,
Siess

LOCATION: Washington, DC

BACKGROUND:

Who proposed action: ACRS/Vendors

Purpose: To begin review of Westingnouse Advanced PWR concepts, laying ground work
for the PDA. Request for PDA will be in March 1983.

GE will be requesting a "limited" final design approval (FDA) for the
GESSAR II concept. The limited FDA will not include severe accident
concepts. A complete FDA review will follow the limited review by about
one year.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Westinghouse has produced a Licensing Control Document which provides the Dasis
for the WAPWR design in response to licensing requirements.

GE has produced a Standard SAR (GESSAR II) which 1s the document being used as th
of the Staff's FDA reviews. A status report will serve as an abbrev12ted guide i

to the SAR.

Staff SER on a limited FDA for GESSAR 11 is currently scheduled for Ma~ch 1983.
Meeting will be coordinated with issuance of GESSAR Il SER.



SCHEDULE OF ACPS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF_ENGR. & MEMBERS

To be determined Midland Plant Units 1 & 2 (FISCHER) Okrent, Bender,
Ebersole, Ward
Consultants: Epler, Lipinski,
Osterberg

LOCATICN: Washington, D. C.

BACKGROUND :
Who proposed action: D. Okrent

Purpose: To review Consumers Power Company's (CPCo) plan for an audit of plant
quality at Midland Plant Units 1 and 2. In addition representatives of CPCo will
report on design and construction problems at Midland, their disposition, and the
overall effectiveness of the effort to assure appropriate plant quality. The
Committee will be briefed on CPCO's Systems Completion Plan.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. P. Shewmon letter to N. Palladino dated June 8, 1982, Subject: ACRS Interim
Report on Midland Plant, Units 1 and 2.

2. T. Novak Letter to P. Shewmon dated Nov. 19, 1982, Subject: Report on Midland

Design and Construction Problems, Their Disposition, and Overall Effectiveness

of the Effort to Assure Appropriate Quality.

M. Sinclair letter to D. Okrent dated Dec. 14, 1982, Subject: Midland quality

assurance.

B. Garde letter to D. Okrent dated Jan. 13, 1983, Subject: Midland quality

assurance/quality control.

J. Cook letters to H. DentoryJ. Keppler dated Oct. 5, 1982, Nov. 11, 1982,

and Dec. 3, 1982, Subject: Midland Plant Independent Review Program.

J. Cook letter to J. Keppler dated Jan. 10, 1983, Subject: Letter to J. W. Cook

dated Dec. 30, 1982, from NRC Region III Regarding Construction Completion Program.

o w - w
. . . .



SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR, & MEMBERS
To be determined Human Factors (FISCHER) Ward, Bender, Lewis,

Moeller, Ray, Remick
Consultants: Buck, Catton,
Debons, Keyserling, Nertney,
Pearson, Reichenbach, Salvendy

LOCATION:  wWashington, D. C.

BACKGROUND :

Who proposed action: Commissioner Ahearne/D. Ward

Purpose: a., To review the question of what qualificatidns would be desirable for

members of a nuclear power plant operating staff.

b. To review the adegquacy of the application of the generic safety issue
prioritization methodology to human factors related safety issues.

c. Tn review nraonnsed human factors related modifications to 10CFR50
Appendix A, General Design Criteria for Nuclear Power Plants.

d. To discuss Dr. G. Salvendy's proposal for training human factors
engineers for safe design and operation of nuclear power plants.

€. To be briefed by the Office of Inspection and Enforcement on recent
activities at the NRC's emergency response center,

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

¥,

~ o - w

o ww

Commissioner Ahearne letter to Mr. J. Ray dated Jan. 7, 1983 Subject: Quality

of Plant Operation Personnel.

P. Shewmon etter to N. Palladino dated Dec. 14, 1982 Subject: ACRS Comments

on Rulemaking Concerning Staffing at Nuclear Power Plants and Draft Policy

Statement on Shift Crew Qualifications.

SECY-81-84, Proposed Rulemaking, "Qualification of Reactor Operators", Feb. 2, 1981.
SECY-81-84A, Staff Requirements-Discussion of Revisions to Reactor Operator
Qualifications, June 15, 1981,

SECY-82-56, Status of Reactor Operator Qualifications Peer Review Panel, Feb. 9, 1982.
SECY-82-162, Report from the Reactor Operator Qualifications Peer Review Panel,
April 15, 1982.

SECY-82-162A, Integrated Plan for the Development of a Rule for Siift Crew
Qualifications, August 26, 1982,

NUREG-0933, "A Prioritization of Generic Safety Issues" (Draft, Nov. 10, 1982).

J. Ray letter to N. Palladino dated Jan. 11, 1983, Subject: ACRS Report on the
Proposed Generic Safety Issues Prioritization Methodology.

G. Salvendy memorandum to D. Fischer dated Nov. 22, 1982, Subject: A Proposal

for Tra:ning Human Factors Engineers for Safe Design and Operation of Nuclear

Power Plants.

&3/
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR, & MEMBERS
TO BE DETERMINED
(May-June) Metal Components (IGNE) Shewmon, Etherington,

Bender, Okrent, Ward,
Axtmann, Lewis

LOCATION: Washington, DC

BACKGROUND :
Who proposed action:  NRC/P.G. Shewmon
Purpose: Tc -eview NRC action plan on Integrity of bolts.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. NRC action plan on bolt integrity is currently beina written by NRC. This
document will be available before the meeting. (Note: the NRC evidently
views this matter 1ightly because of 1ts many delays)
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APPENDIX IV
; , CONSULTANT LETTERS ON SKAGIT/HANFORD

A Division of The Frank!in_ Institute

2 ZUD: NS, PH.D.
Senior Vice Presdent and Chief Operasting Officer

' ﬂn Franklin Research Center

January 31, }983

—nlwn ""l"" ")"*‘ o = cam™ T

Mr. Anthony J. Cappucci, Jr.

Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20535

Subject: Skagit/Hanford Nuclear Project

Des+ Tomy:~

Overall impression of the Skagit/HEanford applicants presentation was good.
The individual presentors were well prepared and could either answer all
questions in satisfactory manner directly or came back with answers at a -
later time.

of within the LPZ, however, about 5,000 nuclear related workers within the
Banford leservation need to be factored im. The only structural aspect that

is novel is the 7.5 mi long, 36", raw water supply pipe and the intake struc-
ture on the Columbia River that is quite a ways away from the plant site.
Whether or not this structure needs some special dispesition in terms of
safeguards depends on the acceptability of 30 day water reserve in the ultimate
heatr sink (UHS). Also the site is some 150 ft above the water level at the
intake, however, potential for inadvertent drainage of the UHS is prevented by
an appropriate placement of the pipe discharge end at or slightly below the UHS
vater surface.

‘ Skagit/Banford site appears to be ideal, no civilian population to speak

The foundatior of Skagit/Hanford is on soil unlike the original site
where it was on the rock. 1f one factors in the problem with the backfill
experienced at the Midland site, it iz approprizte to rcview the backfil
procedures carefully, in particular with respect to the compacting.

Skagit/Hanford management appears to be well structured and experienced

{n their functions. It was, however, not stated how much of their accumulated
experience is derived from other than Skagit scenario. Top managements attitude
and policy with respect to the quality assurance is sound and encouragirg
in particular as it was conveyed by Mr. Myers during his presentation. Apparent}y
applicants strategy is to obtain CP for Skagit/Hanford, and then by considera-
tion of the regional power requirement projections, the state of the economy

. and with the "regulatory ratched under control,”™ to make the decision tec construct

or not to coustruct the plant. During the coustru tion au independent Safety
Logincering Croup will be brought into existence at about the time of preopere~
tiona! testing. For training, Llach Fox simulatw wil! he used (managed b G0,

A-33 R
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Mr. A. J. Cappucei, Jr. -2- January 31, 1983
ACRS

Mark III poocl dynamic loads were discussed. Applicant understands the
phencmena and follows the design methodology used by others (NTOLS). Cross
quenchers are used on the SKV discnarge, rams on tne RHR reliel valve discharge.
For 32 control, a distributed igniter system is planned, similar to that used
in Grand Gulf.

In summary, this 27plicant appears to know its plant well, follows the imposed
requirements strictly, has a constructive policy with repsect to the QA at the

top of the management structure and with the assistance of Bechtel and NESCO
should be able to comstruct a sound Skagit/Hanford plant.

. Very truly yours,

i N .,Lc,ue/

ces lezous Zudans

U R ORI T% . SRSl S
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Dr. Carson Mark
Aavisory Committee on Reactor Safeguards
U, S, Nuclear Regulatory Commission
Washington, D, C. 20555

Dear Dr, Mark:

This letter summarizes my conclusions on questions about the
geclogy and seismology relevant to the Skagit/Eanford site, as
discussed in the ACRS Subcommittee meeting of January 24 and 25,
1983,

First, the May Junction mcnocline is an open issue, and core
drilling is propesed to see whether or not the structure is fault-
ed, The monocline, concealed by younger deposits, is about 2%
miles long, has a structural relief of about 400 feet in the Ele-
phant Mountain tasalt, and has gentle dips of 10-15°, Gravity
data are clear in showing that the structure terminates southward
four miles north of the construction site, The question is whe-
ther the rocks are faulted in addition to being bent into a2 mono-
cline, No subsurface method, including drilling, is likely to
resolve faults in the basalt with vertical displacement less than
about 20 feet, However, if such small faults exist: they would
aimost surely nave been formed at the time of monoclinal bending,
millions of years age, and they would not present a significant
earthquake hazard, I therefore recommend that adcéitional drilling
proposed by the NRC be designed to confirm present interpretations
of the structure (i,e, no large faults) and not be directed at the
impossible goal of proving "mo faults,"

Second, the analysis of seismic potential by Slemmons in an
appendix to the SER is i&grough and thoughtful, I concur in his
conclusions about the liKlihood of earthquakes of various magni-
tudes originating on known structures,

Third, in view of regicnal studies such as those made for
the WPPSS site, we should be aware of the remote possibility of
r-re, unexpected events on old structures, Experience in central
and eastern Nortk America teaches us Shat eartiguass: LoCLur Lituse
icnally on o0ld structures that were thought to be dead, In my
opinion the basalt anticlines must reflect compression in deeper,
totally concealed, structures, and there is a finite chance of
rare earthquakes being genera!ed on these old structures, For
that reason, I am pleased that the facility iec being decigned for
a safe shutdown earthquake of 0,35 g, This value provides cone
eiderable insurance against the unexpected and unpredictable,

/A
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MEMORANDUM‘FCTI:\ A. J. Cappucci, Staff Engineer
; < X

FROM: (J} \}3-Ivan Catton, ACRS Consultant

SUBJECT: ¥ CONSULTANT'S REPORT FOR SKAGIT SUBCOMMITTEE MEETING,
JANUARY 24-25, 1983, IN RICHLAND, WASHINGTON

The Skagit site is not only desolate, it has been reviewed several times in
the past. With both FFTF and WPPSS near by, it's hard to imagine anything
having been overlooked. A better site for a nuclear power plant would be hard
to find.

The Staff presentation by C. W. Moon was somewhat lackluster. It could be

that the utilities expressed willingness to incorporate answers to all problems
found during the Grand Gulf and Perry reviews into their plans leaves very

littie to do. Further, it's not clear that the plant will ever be built and some
would bet that it will not. Notably absent from the Staff's presentations was
any mention of FFTF which is only five miles away. [ have recollections of the
fence post dose from FFTF being at the limit. With Skagit closer than the

fence post, and FFTF not being a licensed facility, a cursory examination might
be worthwhile,

‘ The utility actively participates in appropriate BWR owner's giroup activities.
They are therefore, aware of most of the questions that have arisen and seem to
be willing to make whatever design changes are necessary. Their knowledge of
the suppression pool issues was a clear demonstration of how well they had done
their homework. Of course ten years to a CP should be enough time to do it.

Robert V. Myers, (V.P. Generation Resources) made a good impression. His

ideas on how the plant should be operated certainly made sense. At present, he
is responsible for generation of about 540 MW. This means that his responsi-
bilities will grow by a factor of two. At pressnt there are 15 to 18 people
devoted to Skagit. This is not very many. NESCO, a utility owned company, will
give the utilities project management. As construction winds down they will
transfer people from NESCO to Skagit operations. Close interactions between
those who will eventually run the plant and those who build it is very valuable.
It is hoped that this transfer of personnel will take place in large enough
numbers to be meaningful.

Skagit will be the first plant to do a pre-construction PRA. As a part of

the PRA they plan to evaluate an additional decay heat removal system. Unfor-
tunately they appear to be carrying it out because they have to not to gain
anything or to optimize design. Furthermore, it appears as i1f they plan to have
others do the work. It seems to me that they should be encouraged to involve
themselves with the PRA in a more meaningful way.

’ cc: ACRS Members
ACRS Technical Staff

OFFICIAL USE ONLY A-3C
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APPENDIX V
LETTER TO CHAIRMAN PALLADINO FROM
CONGRESSMAN E.J. MARKEY, DTD. 1/10/83

i
t
:

;
i

January 10, 1983

Nunzio Palladineo
Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Palladino:

On December 30, a subcommittee of the Nuclear Regulatory Commiss-
ion's Advisory Commission on Redctor SafeguArds announced a technical
meeting to discUSS the proposed Skagit Nuclear Project at Benton County,
Washington. 1In light of the financial and planning disaster which
Washington Public Power Supply System represents, I find it absurd
that the NRC is wasting its vital resources on this dubious project.

B The problems of WPPSS are well known. Originally designed to
.ﬂeet the forseen "burgeoning power demands" of the Northwest, WPPSS
today offers a caricature of an oversupplied tanning-lotion merchant
during the rainy seasecn. If the nuclear industry and its regulators
have learned anything from the lesson WPrsSS offers, it is that we
should not waste public, private, or regulatory resources on projects
destined to meet the same fate WPPSS did in the marketplace.

I might further add that all of the utilities involved--Pugett
Lichting and Sound, Portland Genral Electric Company, Pacific Power
and Light Company, and Washington Water Power Company--have a financial
interest in one or more of the WPPSS projects. An important gquestion
NRC must monitor is why these utilities are investing in nuclear power
plants when nuclear plants they currently own are not needed.

I firmly believe the vital resources of the NRC's ACRS should be
put to a better use. It is foolish to wast2 NRC's time and energy on
a project which will never serve the public.

With best wishes,
Sincey ly,

Edward J. Marke
Chairman, Subco
. on Oversight & Investigations

cc: Paul Shewmon
Chairman, ACRS

A-27
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SKAGIT/HANFORD NUCLEAR PROJECT

INTRODUCTION
SITE AND PLANT
DESCRIPTION

MICHAEL V. STIMAC
MANAGER LICENSING AND REGULATION
PUGET SOCUND POWER & LIGHT COMPANY
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SKAGIT/i{ANFORD NUCLEAR PROJECT
ACRS FULL COMMITTEE MEETING
FEBRUARY 10, 1983
APPLICANT  APPROXIMATE
REPRESENTATIVE  TIME
SUBCOMMITTEE REPORT 8:45- 9:00 AM
INTRODUCTION M. STIMAC 9:00- 9:20 AM
NRC STAFF 9:20- 9:50 AM
A. OPEN ITEMS AND COMMITMENTS
B. STAFF CONCLUSIONS
ORGANIZATION AND MANAGEMENT R. MYERS 9:50-10:50 AM
SITE CHARACTERISTICS J. MECCA 10:50-11:30 AM
DESIGN CONSIDERATIONS D. HACKING  11:30-11:50 AM



SKAGIT/HANFORD NUCLEAR PROJECT
FEDERAL LICENSING SYNOPSIS

JANUARY 1973 -
AUGUST 1974 —

SEPTEMBER 1874 —
DZCEMBER 1974 =—
JANUARY 1975 -
MAY 1975 -
JULY 1975 -
SEPTEMBER 1977

NOVEMBER 1877

OCTOBER 1978 -
MARCH 1979 -
NOVEMBER 1978 -
JULY 1980 -
SEPTEMBER 1980 —
JULY/SEPT 1981 -

OCTOBER 1981

DECEMBER 1981 —
APRIL 1982 -
DECEMBER 1982 ~—
JAN 24 & 25,1983 —
FEBRUARY 10, 1983 —

ANNOUNCEMENT OF SKAGIT NUCLEAR POWER PROJECT
LICENSE APPLICATION FI' ED

ENVIRONMENTAL REPORT (ER)

PRELIMINARY SAFETY ANALYSIS REPORT (PSAR), CHAPTER 2
APPLICATION AND ER DOCKETED

REMAINDER OF PSAR FILED

PSAR DOCKETED

FINAL ENVIRONMENTAL STATEMENT (FES) ISSUED

SITE SUITABILITY AND ENVIRONMENTAL HEARINGS BEGAN

SAFETY EVALUATION REPORT (SER) ISSUED
ACRS SUBCOMMITTEE MEETINGS

ACRS FULL COMMITTEE MEETING (211)
ACRS LETTERS ISSUED NOVEMBER 15 AND 18

SER SUPPLEMENT NO. 1 ISSUED

THREE MILE ISLAND ACCIDENT

REZONE AGREEMENT NOT EXTENDED

DECISION TO MOVE TO HANFORD

LICENSE APPLICATION AMENDED FOR SITE CHANGE

PSAR AMENDMENTS 21 & 22 SUBMITTED ON
TMI REQUIREMENTS

TITLE CHANGED TO SKAGIT/HANFORD NUCLEAR PROJECT
SER SUPPLEMENT NO. 2 (TMI) ISSUED

SITE CHANGE AMENDMENTS SUBMITTED

DRAFT ENVIRONMENTAL STATEMENT (DES) HANFORD SITE
SER SUPPLEMENT NO. 3 ISSUED

ACRS SUBCOMMITTEE MEETING

ACRS FULL COMMITTEE MEETING

EREY . ot ¢ AE R
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SKAGIT/HANFORD NUCLEAR PROJECT
AREA MAP

N REACTOR

PRIEST

SHUTDOWN REACT
RAPIDS DAM TR

CHEMICAL PROCESSING

il
N
LABORATORIES
EREEE
—— BATTELLE

HANFORD & Richland
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S/HNP-ASC/ER

L

ENVIRONMENTAL REPORT

SEAGIT /MANFORD MUCLEAR PROECT
APPLICATION FOR SITE CERTWCATION/

oA
PUGET SOUND POWER & LIGHT COMPANY

FGURE 34
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INTRODUCTION

REVIEW FOR SKAGIT SITE, KSSS, BOP

SAFETY EVALUATION REPORT
ACRS LETTER
SER SUPPLEMENT NO. 1

REVIEW FOR TMI-RELATED REQUIREMENTS

SER SUPPLEMENT NO. 2
FINAL RULE CONFORMANCE

REVIEW FOR SKAGIT/HANFORD SITE

PSAR AMENDMENT 23
SER SUPPLEMENT NO, 3

A4-4Y

APPENDIX VII
NRC STAFF PRESENTATION

9/77
11/77
10/78

10/81
2/82-

12/81
12/82



PRINCIPAL ISSUES
SKAGIT/HANFORD SITE
AUTHORITY TO CONTROL ACTIVITIES IN EXCLUSION AREA
NEARBY FACILITIES '

- TRANSPORTATION OF AMMONIA - ok wtfuint b porlifagounct
- EXTREMELY HAZARDOUS WASTE DUIIP - eomlitermm s Sy

METEOROLOGY

- WNP-2 SITE DATA
- ACCID. DOSES ENVELOPED BY SKAGIT CALCULATIONS

HYDROLOGICAL ENGINEERING
- LOCAL FLOOD - ROOF LOADS
- STAFF REVIEW OF UHS

GEOLOGY

- WNP-2 REVIEW APPLICABLE g
- "S/HNP - SITE/NEAR SITE INVESTIGATIONS
- MAY JUNCTION MONOCLINE - ADDITIONAL SUBSURFACE
DATA NEEDED
St ISMOLCSY -

‘ 3
- SSE/OﬁEnpSED FOR SKAGIT SITE ACCEPTABLE FOR
S/HNP SITE
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PRINCIPAL ISSUES
SKAGITZHANFORD SITE

(conT’D)

SUBSURFACE MATERIAL AND FOUNDATIONS

MASONRY WALLS

FACILITY OPERATION IN S/HNP SITE ENVIRONMENT- veleawe esé
APPENDIX T REVIEW - COST-BENEFIT ANALYSIS

EMERGENCY PLANNING - 12/80 NEW RULE

UNRESOLVED SAFETY ISSUES (USI’s)



APPLICATION ACCEPTABLE FOR CP IN 10/78 EXCEPT FOR
SKAGIT .SITE ISSUES |

NO MAJOR FACILITY CHANGES REQUIRZD FOR SKAGIT/HANFORD SITE

SKAGIT/HANFORD SITE CONDITIONS WILL BE ACCOMMODATED IN THE
FINALIZATION OF DESIGN AND OPERATING PROCEDURES

UST RESOLUTIONS WILL BE IMPLEMENTED

REQUIREMENTS OF RULE FOR TMI-RELATED REGUIREMENTS FOR
CP/ML HAVE BEEN MET

PROVISION OF SUBSURFACE DATA FOR MAY JUNCTION MONOCLINE
CAN BE ASSURED BY CP CONDITION

 STAFF SAFETY REVIEW IS COMPLETE AND PROVIDES BASIS FOR
DECISION TO ISSUE CP

ASLB PREHEARING ACTIONS VY - 4/28/83

ASLS EVIDENTIARY HEARING START 5/ /83

(TENTATIVE)




ERRATA
SAFETY EVALUATION REPORT
SKAGIT/HANFORD NUCLEAR PROJECT
UNITS 1 AND 2
DOCKET NOS. STN 50-522 and 50-523

NUREG-0309

§ggp1ement No. 2

Page

ix Tine 3 change "in eastern Washington" to "in northwestern Washington"

Supplement No. 3

Page 2.6 1st full paragraph

Page

Page

Page

line 3 change "“360" to "300“, change "3" to “2.25"

line 4 change "1" to "1.2"

Tine 4 and 5 change "closer to the more stringent Class I..." to
"are the values for the more stringent Class II..."

2.7 3rd paragraph

line 3 change “"address" to "meet"

line 5 change "upgrade the" to “implement an®

line 6 change "The upgraded" to "This"

11.3 3rd full paragraph

Tines 5, 6 and 7 delete the sentence “Similarly, the doses from Tiquid
releases resulted in gross cost-assessment values of $870 for the total
body person-rem dose and $6150 for the person-thyroid-rem dose.*

11.6 Table 11.2

4th line from bottoT (Cs-136) Co]gmn “Auxiliary building vent"
change "3.0 x 107" to 3.0 x 10~
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SKAGIT/HANFORD NUCLEAR PROJECT
ORGANIZATION AND MANAGEMENT

ROBERT V. MYERS
VICE PRESIDENT GENERATION RESOURCES
PUGET SOUND POWER & LIGHT COMPANY
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ORGANIZATION AND MANAGEMENT

SKAGIT/HANFORD NUCLEAR PROJECT

PROJECT OWNERSHIP AND STRUCTURE
ORGANIZATION & RESPONSIBILITIES

PUGET
NESCO

QA/QC PROGRAM
TRANSITION TO CONSTRUCTION
TRANSITION TO OPERATION
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SKAGIT/HANFORD NUCLEAR PROJECT
PROJECT OWNERSHIP AND STRUCTURE

OWNERSH!P

e PUGET SOUND POWER & LIGHT COMPANY (40%)

e PORTLAND GENERAL ELECTRIC COMPANY (30%)

* PACIFIC POWER & LIGHT COMPANY (20%)

e THE WASHINGTON WATER POWER COMPANY (10%)

PROJECT STRUCTURE

* PUGET — OVERALL RESPONSIBILITY FOR THE DESIGN,
CONSTRUCTION AND OPERATION

* NESCO — PROJECT MANAGEMENT AND ENGINEERING/
CONSTRUCTION DIRECTION AND OVERVIEW

e BECHTEL — A/E, PROCUREMENT AND CONSTRUCTION
MANAGEMENT

e GENERAL ELECTRIC — NUCLEAR STEAM SUPPLY SYSTEM
e WESTINGHOUSE — TURBINE GENERATOI
 SELECTED SPECIALTY CONSULTANTS



SKAGIT/HANFORD NUCLEAR PROJECT

PUGET SOUND POWER AND LIGHT
ORGANIZATION AND RESPONSIBILITIES

OVERALL RESPONSIBILITY FOR:

QA ACTIVITIES

DESIGN

PROCUREMENT
FABRICATION
CONSTRUCTION
PREOPERATIONAL TESTING
OPERATION
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SKAGIT/HANFORD NUCLEAR PROJECT
NORTHWEST ENERGY SERVICES COMPANY

1. MANAGEMENT AND ENGINEERING SERVICES COMPANY

2. PURPOSE — PROJECT MANAGEMENT FOR MAJOR
ELECTRICAL GENERATING PROJECTS OF
OWNER UTILITIES

3. ADVANTAGES
* STRONG TECHNICAL INTERFACE BETWEEN PUGET
AND PRINCIPAL CONTRACTORS
= CONSOLIDATES RESOURCES OF OWNER UTILITIES

* FACILITATES RECRUITING AND RETENTION OF

PERSONNEL EXPERIENCED IN MANAGEMENT AND
CONSTRUCTION OF LARGE PROJECTS

* FUTURE TECHNICAL SUPPORT FOR OPERATIONS AND
MAINTENANCE



SKAGIT/HANFORD NUCLEAR PROJECT

NUCLEAR EXPERIENCE OF

MANAGEMENT/TECHNICAL
STAFF PERSONNEL

~__INDIVIDUAL ~ TTLE COMPANY
R.V. MYERS VICE PRESIDENT PUGET
GENERATION RESOURCES
R.D. HILL DIRECTOR NUCLEAR PROJECTS PUGET
R.A. NEWKIRK SENIOR STAFF ENGINEER PUGET
S.W. MARTSOLF STAFF ENGINEER PUGET
M.V. STIMAC MANAGECR LICENSING & REGULATION PUGET
R.N. HETTINGER MANAGER QUALITY ASSURANCE PUGET
W.J. FERGUSON PRESIDENT NESCO
E.V. PADGETT DIRECTOR QUALITY ASSURANCE NESCO
F.A. SPANGENBERG PROJECT MANAGER NESCO
J.E. MECCA MANAGER SAFETY NESCO
T.L. GREBEL MANAGER LICENSING NESCO
D.B. HACKING PROJECT ENGINEER NESCO
V.G. GRAYHEK SENIOR STAFF ENGINEER NESCO
E. NORMAND SENIOR STAFF ENGINEER NESCO

MAN-YEARS

TOTAL YEARS
NUCLEAR
EXPERIENCE
TOTAL YEARS OTHER THAN
NUCLEAR SKAGIT/
_EXPERIENCE _ HANFORD
23 13
24 16
18 12
16 7
14 4
37 28
32 22
25 18
19 18
20 13
8 6
15 8
28 21
. 10
TOTAL 292 196
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SKAGIT/HANFORD NUCLEAR PROJECT
RECENT INDUSTRY CONSTRUCTION EXPERIENCE

* REPORTS ON CONSTRUCTION QA PROBLEMS

— SECY 82-352; ASSURANCE OF QUALITY
— ANS CONFERENCE
— EEI QA COMMITTEE

* PRIMARY LESSONS LEARNED

— FAILURE OF THE PROJECT MANAGEMENT TEAM TO
PROVIDE ADEQUATE MANAGEMENT CONTROLS TO
PREVENT A SIGNIFICANT BREAKDOWN IN QUALITY
FROM OCCURRING

— FAILURE OF THE OWNER’S QUALITY ASSURANCE
PROGRAM TO DETECT THE BREAKDOWN IN A TIMELY
MANNER; RECOGNIZE THE TRUE EXTENT AND NATURE
OF THE PROBLEMS; AND TO OBTAIN THE NEEDED
CORRECTIVE ACTION
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SKAGIT/HANFORD NUCLEAR PROJECT
QA PROGRAM OBJECTIVES

. KNOW WHAT IS GOING ON

DON’T RELY ON CONTRACTORS

. EVALUATE CONTRACTOR’S CAPABILITY BEFORE START

OF WORK

. DO IT RIGHT THE FIRST TIME
. PROMOTE QUALITY CONSCIOUSNESS THROUGHOUT

PROJECT

. INSTILL PRIDE OF WORKMANSHIP
. KEEP QUALITY PROBLEMS IN OPEN
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SKAGIT/HANFORD NUCLEAR PROJECT

TRANSITION TO CONSTRUCTION

1. PREPARED FOR CONSTRUCTION — NOVEMBER 1977

e FULLY STAFFED FOR CONSTRUCTION
e CONTRACTS IN-PLACE

2. PROJECT CURRENTLY ON HOLD

* MANPOWER CUT-BACK
* ACTIVITY TO SUPPORT CP LICENSING AT NEW SITE
e RESTUDY PROJECT FOR DECISION TO PROCEED

3. PREPARATION FOR START OF CONSTRUCTION STARTS
WITH CP AND DECISION TO PROCEED

e MAINTAIN CP COMMITMENTS
e MANPOWER BUILD-UP

e CONSTRUCTION PLANNING

* OPERATIONS PLANNING

4. START CONSTRUCTION

FULL STAFF

* FULL QA PLAN IN PLACE

* DESIGN RE-START

* PROGRAM REVIEW AGAINST INPO CRITERIA FOR
CONSTRUCTION PROJECTS



SKAGIT/HANFORD NUCLEAR PROJECT
TRANSITION TO OPERATION

PUGET STAFF WILL OVERSEE DESIGN AND CONSTRUCTION

NESCO RESIDENT ENGINEERING STAFF WILL BE
ENCOURAGED TO TRANSFER TO OPERATIONS OR
ENGINEERING SUPPORT GROUPS

PUGET TECHNICAL SUPPORT WILL BE CONSISTENT WITH
THE GUIDELINES OF NUREG-0731; “GUIDELINES FOR
UTILITY MANAGEMENT STRUCTURE AND TECHNICAL
RESOURCES”

PUGET WILL EMPLOY THE OPERATING STAFF WITH
AMPLE LEAD TIME TO LEARN S/HNP DESIGN AND
OPERATION AND BE DIRECTLY INVOLVED IN THE
PREOPERATIONAL AND STARTUP TEST PROGRAMS



SKAGIT/HANFORD NUCLEAR PROJECT
SITE CHARACTERISTICS

JAMES E. MECCA

MANAGER — SAFETY
NORTHWEST ENERGY SERVICES COMPANY

XI XION3ddY
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SKAGIT/HANFORD NUCLEAR PROJECT
CHARACTERISTICS REVIEWED

GEOGRAPHY/DEMOGRAPHY
NEARBY FACILITIES
METEOROLOGY

HYDROLOGY

e GEOLOGY AND SEISMOLOGY
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SKAGIT/HANFORD NUCLEAR PROJECT

THE HANFORD RESERVATION
_ AFTER ROCKWELL INTL., 1982

— e
o ———
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GABLE BUTTE ——

. ) GABLE MOUNTAIN
00 200 EAST / .
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SKAGIT/HANFORD NUCLEAR PROJECT
GEOGRAPHY AND DEMOGRAPHY

SITE: 1,200 ACRES

EXCLUSION AREA BOUNDARY: 1 MILE RADIUS

LOW POPULATION ZONE: 4 MILE RADIUS

NEAREST RESIDENT: 7.5 MILES

0-10 MILE 1990 POPULATION

— 520 RESIDENTS

— 6,200 INDUSTRIAL WORKERS

0-50 MILE 1990 POPULATION — 340,000

NEAREST POPULATION CENTER — NORTH RICHLAND (12 MILES)

CONCLUSION:
THE EXCLUSION AREA, LOW POPULATION ZONE AND POPULATION

CENTER DISTANCE MEET THE CRITERIA OF 10 CFR 100



SKAGIT/HANFORD NUCLEAR PROJECT
NEARBY FACILITIES EVALUATED

FFTF
WNP-2

WYE RADIOACTIVE WASTE BURIAL GROUND
PROPOSED SITE FOR HAZARDOUS WASTE DISPOSAL
ROADS AND RAILROADS

COLUMBIA RIVER

AIR TRAFFIC

PIPELINES

CONCLUSION:

PLANT IS ADEQUATELY PROTECTED IN ACCORDANCE
WITH THE GUIDANCE OF SRP SECTIONS 2.2, 3.5.1.5
AND 3.5.1.6 AND GDC 4, “ENVIRONMENTAL AND
MISSILE DESIGN BASIS”

* CONTROL ROOM HABITABILITY DESIGN MEETS THE

GUIDANCE OF NUREG-0718 (REV. 2), ITEM Ill. D.3.4

AND 10 CFR 50, APPENDIX A, GDC 19

A-C3
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SKAGIT/HANFORD NUCLEAR PROJECT
METEOROLOGY

e DIFFUSION OF EFFLUENTS DOMINATED BY TOPOGRAPHICAL
FEATURES GREATER THAN 10 MILES FROM SITE

* WNP-2 DATA DETERMINED TO BE APPLICABLE
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SKAGIT/HANFORD NUCLEAR PROJECT
HYDROLOGY

|

COLUMBIA RIVER PMF — 80 FEET BELOW TOP-OF-BASEMAT
LOCAL PMF —1 FOOT BELOW TOP-OF-BASEMAT

LOW WATER - RIVER REGULATED MINIMUM FLOW IS 36,000 CFS
DEPTH TO GROUNDWATER — 125 FEET

CONCLUSIONS:

SITE AND FACILITIES MEET THE REQUIREMENTS OF 10 CFR 20,
10 CFR 50 AND 10 CFR 100 AND THE GUIDANCE OF SRP

SECTIONS 2.4.1 THROUGH 2.4.14 WITH RESPECT TO
HYDROLOGICAL ENGINEERING



SKAGIT/HANFORD NUCLEAR PROJECT

LOCATION MAP, COLUMBIA PLATEAU,

PASCO BASIN, HANFORD SITE
AFTER ROCKWELL INTL., 1981
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SKAGIT/HANFORD NUCLEAR PROJECT
NEARBY GEOLOGIC STRUCTURES
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SKAGIT/HANFORD NUCLEAR PROJECT
ASSUMED EARTHQUAKE SOURCES

SWARM-TYPE EARTHQUAKE
ML = 4.0 AT 9.0 KM

e RATTLESNAKE-WALLULA ALIGNMENT
MS = 6.5 AT 15.0 KM *

* GABLE MOUNTAIN
MS = 5.0 AT 10.2 KM

e LARGEST HISTORIC EARTHQUAKE IN PROVINCE
OCCURRING NEAR THE SITE
ML £ 6.1 AT << 25 KM

* (CRITICAL EVENT FOR SEISMIC DESIGN)



VELOCITY (IN/ISEC)

SKAGIT/HANFORD NUCLEAR PROJECT

COMPARISON OF S/HNP
SEISMIC DESIGN BASIS AND
MAXIMUM CREDIBLE EARTHQUAKE

P é
% I
‘?40% &3" ,
o & AN ’\9@«» 9),0 &
)(\
% W |
b o
. BASIS (SSE)
. k
10 /
- \ /
. MAXIMUM CREDIBLE K
3 EARTHQUAKE Y
1 (Ms = 6.5 at 15 km)
“ \\
10

EXPLANATION

(@) B4TH PERCENTILE GROUND MOTION VALUES
MEDIAN AMPLIFICATION FACTORS

A-70
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SKAGIT/HANFORD NUCLEAR PROJECT
GEOLOGY AND SEISMOLOGY CONCLUSIONS

1) SITE AND APPLICANTS INVESTIGATIONS MEET CRITERIA
OF 10 CFR 100 APPENDIX A

2) REGION OF LOW SEISMIC ENERGY RELEASE AND
SCATTERED, LOW MAGNITUDE EARTHQUAKES

3) MOST DEFORMATION TOOK PLACE PRIOR TO 5 MYBP

4) MAY JUNCTION MONOCLINE IS A SIMPLE
MONOCLINAL FOLD

5) GABLE MOUNTAIN AND RATTLESNAKE-WALLULA
ALIGNMENT CONSIDERED CAPABLE

6) S/IHNP SEISMIC DESIGN CRITERIA (RG 1.60 AT 0.35 G)
EXCEEDS THE EFFECTS OF ALL MAXIMUM CREDIBLE
EARTHQUAKES
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SKAGIT/HANFORD NUCLEAR PROJECT
DESIGN CONSIDERATIONS

DENNIS B. HACKING

PROJECT ENGINEER
NORTHWEST ENERGY SERVICES COMPANY

SNOILYY3QISNOD N9IS3Q
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SKAGIT/HANFORD NUCLEAR PROJECT

UNIQUE CRITERIA FOR
S/HNP SITE

METEORCLOGY

SOILS/SITE CHARACTERISTICS

RAW WATER SUPPLY

PLANT LIQUID DISCHARGE

ELECTRICAL TRANSMISSION INTERFACE



SKAGIT/HANFORD NUCLEAR PROJECT
SITE-RELATED DESIGN CHANGES

COOLING TOWERS

HVAC

FOUNDATION DESIGN - 20 ek busennt
ULTIMATE HEAT SINK DIMENSIONS
RAW WATER SUP?LY

PLANT LIQUID DISCHARGES

e IN-RIVER DISCHARGE DESIGN
e LIQUID RADWASTE RELEASE
o SANITARY WASTES

ELECTRICAL

* PLANT LOAD
e TRANSMISSION INTERFACE

SITE ACCESS ROADS AND RAILROADS



VANTAGE

A 4 LOWER MONUMENTAL
e >
B.P.A’': HANFORD
500 kV SWITCHING
STATION
GRAND
COULEE
90?'“

o

SKAGIT/HANFORD NUCLEAR PROJECT
500 kV SUBSTATION

P
2

> LOWER MONUMENTAL

BPA’'s H J. ASHE
500 kV SWITCHING STATION

PUGET SOUND POWER & LIGHT COMPANY
SKAGIT / HANFORD NUCLEAR PROJECT

FRELIMINARY SAFETY
ANALYSIS REPORT

Wong, 500 kV PROJECT
A INTERCONNECTION
TWO UNITS

FIGURE 8.2-5
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PRELIMINARY SAFETY
ANALYSIS REPORT
TRANSMISSION SYSTEMAFTER
PRCJECT CONSTRUCTION
FIGURE 8.2-2
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S/HNP=-PSAR
S00KVTO S00KVTO
HANFORD HANFORD 500 KV TO 500 KV TO
NO. 1 NO. 2 ASHE NO.2 ASHENO.1
- 50 FTrsroo FT. 300 FT. —r‘mo FTOiSO FT [
f:.‘:‘:‘al r-%::-:“-i rmb--—o‘
LY ¢
"rwi X*::-:-:i. L:rz'j‘ mﬂ.
- :: .:

e
L_,L..y.

RIGHT-OF-WAY 600 FT. MINIMUM

500 KV TRANSMISSION COMMON CORRIDOR

PUGET SOUND POWER & LIGHT COMPANY
SKAGIT / HANFORD NUCLEAR PROJECT

ENVIRONMENTAL REPORT

500 KV LINES
TYPICAL CROSS-SECTION
PROJECT RIGHT-OF-WAY

FIGURE 8.2-3

Amendment 23

-9



SKAGIT/HANFORD NUCLEAR PROJECT
FUTURE DESIGN CONSIDERATIONS

e FEEDBACK OF INDUSTRY EXPERIENCE
e EVOLVING REGULATORY REQUIREMENTS

xQ * PROBABILISTIC RISK ASSESSMENT (PRA)
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APPENDIX X
STAFF REVIEW OF PSAR CHAPTER 2

ED HYDROLOGY, GEOLOGY,
GEOGRAPHY IN NUREG-0736
Y REPORT FOR THE CLINCH

STAFF REVIEWERS HAVE COMPLETED SER
SECTION FOR THE CHAPTER 2 REVIEW.

TO CRBR FOR

CONCLUSION - NO OPEN ITEMS.




CRBRP BRIEFING FOR
ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS (ACRS)

ACCOMMODATION OF NATURAL
PHENOMENA IN CRBRP DESIGN

$3-t/
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Presented by
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ROBERT E. PALM
CIVIL/STRUCTURAL ENGINEERING MANAGER
BURNS AND ROE. INC.

ORADELL, NEW JERSEY

FEBRUARY |1, 1883
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DESIGN BASIS TORNADO

® SAFETY RELATED STRUCTURES DESIGN TO WITHSTAND TORNADO EFFECTS
® DESIGN TORNADO IN ACCORDANCE WITH REGULATORY GUIDE 1.76 - REGION I
® TORNADO EFFECTS COMBINED WITH OTHER LOADS
® WIND VELOCITY = 380 MPH

©ROTATIONAL VELOCITY = 280 MPH

© TRANSLATIONAL VELOCITY = 70 MPH
® PRESSURE DROP = 3.0 PSI
® VELOCITY PRESSURES DETERMINED IN ACCORDANCE WITH ANSI ASS. |



TORNADO MISSILE PROTECTIVE DESIGN

® SPECTRUM OF MISSILES IDENTIFIED

® MINIMUM THICKNESS OF EXTERIOR CONCRETE = 213"
®OGREATER THAN MINIMUM 2-0* REQUIRED BY SRP

® MISSILE PROTECTIVE STRUCTURES PROVIDED AT CRITICAL OPENINGS

® METHOD OF ANALYSIS DESCRIBED IN PSAR SECTION 3.5
®PENETRATION INTO STEEL AND CONCRETE STRUCTURES
®PREVENTION OF SCABBING IN CRITICAL AREAS

®OVERALL AND LOCALIZED STRUCTURAL RESPONSE EVALUATED TO ASSURE
STRUCTURAL INTEGRITY

e

-
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DESIGN FOR MAXIMUM PRECIPITATION

® DRAINAGE FACILITIES DESIGN FOR 100 YEAR STORM
e 3.5 INCHES PER HOUR MAXIMUM
e CRBRP DESIGN EVALUATED FOR EFFECTS OF PROBABLE MAXIMUM PRECIPITATION (

@ MOST CRITICAL STORM FOR LOCAL SITE CONDITIONS
e 14 INCHES PER HOUR MAXIMUM
@ 29.5 INCHES IN 8 HOURS

e 8 INCH MAXIMUM LOCAL FLOODING ALLOWED IN PLANT AREA
e BUILDING ENTRIES 12 INCHES ABOVE GRADE
e 8 INCH MAXIMUM PONDING ON ROOFS

e EXCESS DISCHARGED BY OVERFLOWS TO GRADE
e CURBS PROVIDED AROUND ROOF OPENINGS

e EQUIVALENT €3 INCH SNOWFALL DEPTH ACCOMMODATED IN DESIGN
e 40 PSF ROOF LOAD
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DESIGN FOR FLOODS

©® PROBABLE MAXIMUM FLOOD (PMF)
O MAXIMUM ELEVATION = 778.8 FT. INCLUDES 40 MPH WIND AND WAVE RUNU
® MAXIMUM FLOOD LEVEL AT SITE = 808.2 FT.

®BASED ON UPSTREAM DAM FAILURE COMBINED WITH 1/2 PMF
& (DETAILS TO BE PRESENTED LATER BY TVA)

® PLANT GRADE AT ELEVATION 8IS FT.
® STRUCTURES DESIGNED FOR MAXIMUM GROUNDWATER LEVEL OF 809 FT.

® HYDROSTATIC EFFECTS
©WATERTIGHTNESS
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EARTHQUAKE DESIGN

® TECTONIC PROVINCE APPROACH FOR DETERMINATION OF SSE
® IN ACCORDANCE WITH |OCFRI00, APPENDIX A
® LARGEST HISTORICAL EARTHQUAKE IDENTIFIED AS GILES COUNTY. VIRGINA. 1897
ONRC CLASSIFIED THIS EARTHQUAKE AS INTENSITY VIII ‘
® CORRELATION OF INTENSITY TO ACCELERATION RESULTS IN SSE = 0.25 G
® EARTHQUAKE ASSUMED TO OCCUR AT THE CRBRP SITE
® OBE =|/2 SSE = 0. 125 G

® SEISMIC DESIGN OF STRUCTURES. COMPONENTS AND SYSTEMS IN ACCORDANCE
WITH APPLICABLE CODES. REGULATORY GUIDES AND SRP
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SUMMARY AND CONCLUSIONS

® CONSERVATIVE DESIGN BASES HAVE BEEN ESTABLISHED FOR
POTENTIAL EVENTS FROM NATURAL PHLHOMENA.

® THE CRBRP DESIGN ACCOMMODATES EACH OF THESE EVENTS



APPENDIX XIV
TVA PRESENTATION OF FLOODING AND

HYDROLOGY
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POTENTIAL SOURCES OF FLOODING

EXAMINED IN DETAIL

= STORMS -

PRIMARY WATERCOURSE - CLINCH RIVER
ADJACENT WATERCOURSE - TENNESSEE RIVER

~ SEISMIC-INDUCED DAM FAILURE - Csubuhﬁ

NCT EXAMINED IN DETAIL

- SNOW MELT/ICE JAMS
== TEMPERATE CLIMATE --

= LAND SLIDES
== SLIDE VOLUME POTENTIAL LIMITED --

(Iy



PMP -

PMF -

DEFINITIONS

RAINFALL DEPTH

FOR A PARTICULAR SIZE BASIN
APFROACHES THE UPYER LIMIT
FOR A SPECIFIEL DURATION
PRESENT CLIMATE CAN PRODUCE

MOST SEVERE FLOOD

CAN REASONABLY BE PREDICTED

OCCUR FROM HYDROMETEOROLOGICAL CONDITIONS

ASSUMES

OCCURRENCE OF PMP CRITICALLY CENTERED

SEQUENCE OF RELATED METEOROLOGIC AND HYDROLOGIC FACTORS
TYPICAL OF EXTREME STORMS

ﬁ-/oo
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9 DAY STORM
*3-DAY AUTECEDENT STORM 6.9 INCHES
*3-DAY DRY PERIOD 0
*3-DAY MAIN STORM 17.2 INCHES

*TOTAL 24,1 INCHES

®AVERAGE ON 17,310 SQUARE-MILE WATERSHED ABOVE
WATTS BAR DAM

A-10)
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NORRIS BACKGROUND INFOPMATION

CONCRETE GRAVITY DAM
COMPLETED IN 1936
LENGTH - 1860 FLET
HEIGHT - 265 FEET

OVERFLOW SPILLWAY
SLUICES
NONOVERFLOW SECTIONS ON EACH SIDE

ORIGINALLY DESIGNED FOR AN EARTHQUAKE ACCELERATION OF 9.1
THROUGHOUT ITS HEIGHT



e

LIRS

SHON L PR SHone sy |
WLy g SN g7 b 7 ey

LI ARSI P a NOAWAR IS R

-

NOALCARTE WV BELINNOO

DUWLw Dy (o e N A -

— —
%

T —

M) ——=




SANTIEY J91yy weq JO UOIITPUC) pawnsSy-4i] JIPH U0 § 4G40 10) SisA[eny - weq SIIION OFf § 2 aindiy

NOI1VA313 ) v

_ L a1 iv) 8310y

TINNVHD NI Slyg3e
10 NO!LLYOON o!:wv.qlw

06 .:I\
XO¥ddy —.'4

@
(¥YTINIS 0INNSSY ISNOHNIMOG % Wya
V-V NOTIOTS

57608 13
+.05Z aInnssy

ELURIR B
3%0438 Wy

0zo1 ‘M3
15342

MO1443A0-NON)
AVMIT14S G311V4 40 NOILISOd Q34SSY

NN NI g
TINAYHD NP SIN30
10 NO111S04 CIMISSY § b

..o» .l&

o — -l )
1599 @ @
(39miv4 ¥3L4y G3NNSSY)
Wid
b |
1
'
. H :
“ 2 INNTIYV4
' Y ) HIL4Y TINNYHD
: —.ol : NI S1¥830 40
s NO11V¥207 GINNSSY
I
P p— i

NOILISOd “O140 Wi SNIVH3H ¢ .“""wmnﬂ
‘a3 N ise FRanch ety
i . e SNIVHIN ‘031 1v4
) g e ¥ 10N QINNSSY
L / - == == 031174 ansSY
: \ W‘ i g M 2 - /
w)\-\ _ .nao-
wl o MJ“ _nnll-||"||lr'|-'lrll
i I A B
™01 N IAD- .a.. VLN AYMI14S MO14%IA0-N

./

6650-41

2.4-150

A-r0s"



N

alaiey Jaljy wyq jJe Uciiipuo) padpnp pooly Jea) ST + JSS-we( STIION

d@

(¥Y1IHIS Q3NSSY ISNOHYINOA T KYQ MOTINIAO-NON)

Nt

\
\

1€-¢ 7 2and1y

\

- ©

LIUBS LERE) \
— j
i vd w3l

TINNYHD NI SIN830
40 NOILYI0D auxannq'/'

o6 13 .e::l!\ _-' Y

AYMIT114S G311v4 40 NOIL!SOd QINNSSY (39n71v4 ¥314y GIMNSSY)
V-V W01133§ F.—V d
CURICER EIRL 1
$°508 13 TIMEYHD NI SINEXC _.‘..J_ I
¥,05Z QINNSSY 40 N2111S04 GINNSSY '
\ " “ ETLANLE)
. | W3L4Y TINNYHD
31591 [ 1 “ _Il { NI S1¥830 40
4 | O 11¥201 QINASSY
ECURILE ﬁ
IN0438 Wyo P S | .
o201 .:I.\N.L 046 .3 KONV aA WS
15399 NOI11SO4 D1HO W' SHIwNIN NO111504
DINO NI
L SHIVNIN “a31v4
e, (Hi

a311v4 LoN ?.32'/
& R i o 10N GINNSSY
Sl
’ e ' |
Lk VR G ™l
@® | w | Jd. ©® &

)o,_ i¥3A0 K04

¥y van AVMTT14S MOT4¥IA0-N

6650-42

:,\\

2.4-151



MAJCR ELEMENTS

NORRIS FAILURE FLCOD ANALYSIS

WATERSHED FLOWS IN % PMF OR 25-YEAR FLOOD
-- WATERSHED MODEL --

OUTFLOW FROM BREACHED NORRIS DAM
== RATING CURVES --

COMBINED FLOWS AT SITE
== UNSTEADY FLOW ANALYSIS =--
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HEADWATER RATING CURVE FOR 833' |
OF OVERTURNED DAM e |
/S'/
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MODEL STUDIES
‘1 |

NOTE: RATING CURVES ARE FROM
HYDRAULIC LABORATORY

HEADWATER ELEVATION - FEET
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Headwater Rating Curves - Norris Dam
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',000000

500,000

DISCHARGE (CFS)

PLANT GRADE

- ~—804.3
N
—\— 798.2

MILE 18.0
MILE (6.0

CONTROLLING EVENT
0BE "_/2 PMF
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FLOOD ELEVATIONS

PLANT GRADE ELEVATION =

EVENT
PMF

OBE FAILURE WITH % PMF

SSE FAILURE WITH 25-YEAR FLOOD

A- 111

815

CRBR ELEVATION

MILE 16
777 .2
798.2

790.5

MILE 18
778.8
804.3

796.3

h



SENSITIVITY ANALYSIS

CRRR
ELEVATION
POSTULATED FAILURE MODE MiLE 1€ mILe 18
OBE CONDITIONS WITH % PMF
VANISHMENT OF 3 BLOCKS (38-40)
TO GROUND LEVEL (168-FooT wiDTH) 802.2 808.4
OVERTURNING OF BLOCKS 37-43
(370-F00T WIDTH) WITH 925 DEBRRIS
LEVEL 805.3 811,09
OVERTURNING OF BLOCKS 33-44
(665-F0OT WIDTH) WITH 945 DERRIS
LEVEL 802.6 308,¢9
INSTANT VANISHMENT OF ENTIRE DAM
(NO DEBRIS) 811.0 218.N

A-rr2-
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CRBRP RESERVE SEISMIC MARGINS

ADVANCED REACTORS DIVISION
WESTINGHOUSE ELE~TRIC CORPORATION
MADISON, PENNSYLVANIA 15663-0158

February 11, 1983
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CRBRP RESERVE SEISMIC MARGINS

® Reserve seismic margin: seismic reserve strength/capability
available when calculated effects (stress, functional
performance) due to all loadings equal allowable limits
(code, performance)
Nominal margin: S, /S, when S, = o.+ o,

Reserve margin earthquake: 0.25g x reserve seismic

margin
Sources:
e Conservative predictions of building and equipment
response

® Conservative definitions of structural and functional
performance limits

@ARD



RESERVE SEISMIC CAPABILITY OF CRBRP
SYSTEM EVALUATION PROCEDURE

System Reserve

Seismic Capabiinty

|

Reserve Seismic Reserve Seismic
Capability Of
System Equipment

Capabiity Of
Buildings & Structures

'
Equipment | e

Functional Buildings & Stru

Reseive Structural Strenqtt
Reserve Capats
e e——

Equipment
Structural
Reserve

Capability

Quahfication
By Test
(Class IE) Capability

Buldings & Structures
Seismic Response

Conservatism

_ —

I

Structural

Strength

Reserve
Capabulity

1
1 {
igel.snm:

Response
Conservatism

System
Functional
Reserve

M terial il Factors
a

Or Hervice
Minimum

Development
Of Ground

Matenal
Minimum
Strength
Assumptions

Inelastic
Action Of
Building

System
Damping
Assumptions

Capahility

Strength
Assumplions

Code Design
Stress Limits

Design
Spectra &
Histories
Development

Ground
Accelerogram

Development

Shuldown
System

Redundant
Structural
Components

1as

Accelerogram

gth
hon

s

Inelastic
Action Ot
Building

@ARD

Shutdown
Heat

Removal
Systems
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EQUIPMENT STRUCTURAL RESERVE CAPABILITY
STRUCTURAL STRENGTH RESERVE CAPABILITY

® Material minimum strength assumptions:
® (Code minimum strength
® Average strength for seismic
e Ratio of average to minimum

® (Code design stress limits
e Service Limit Level D allowable membrane tensile
stress = 0.7 S,
® Ratio of ultimate strength to allowable stress

STRUCTURAL STRENGTH NOMINAL MARGIN = 1.7

®ARD

1.20

1.43

8228-2
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EQUIPMENT STRUCTURAL RESERVE CAPABILITY

SYSTEM SEISMIC RESPONSE CONSERVATISM

System damping assumptions:

e R.G. 1.61 3% damping value

e Test resuits, 5% damping value

® Peak response ratio 3% versus 5% 1.2

Development of ground accelerogram:
® NRC SRP rule on spectra enveloping
® Artificial response spectra conservatism 1.05

Reduction of floor response spectra due to inelastic action of
building 1.05

Development of design response spectra:
® Envelop upper and lower bounds of soil moduli
e Peaks widened and higher due 1o uncoupling
® Spectra smoothed to eliminate valleys and
spectral fluctuations 1.1

Development of design histories:

® Possible frequency variations of building

® Vary At, compress and expand history

® Develop spectra-consistent histories 1.1

SYSTEM SEISMIC RESPONSE CONSERVATISM:
(1.2)(1.05)%(1.1) = 1.45

8228-3



CRITERIA RESPONSE SPECTRUM
ENVELOPING WITH HORIZONTAL
E-W MOTION, SSE-7% DAMPING

ACCELERATION (G)

0
8 |-
6
4
3+
2+
ARTIFICIAL EARTHQUAKE

1+ RESPONSE SPECTRUM
.8 P
.6 .
I4 P
.3 r

SITE SEISMIC DESIGN
2 RESPONSE SPECTRUM

Rk k% b J e

. . -
234 681 2 34 6810 20 3040
FREQUENCY (HZ)
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SSE E-W HORIZONTAL + TORSIONAL
COMBINED —DESIGN AND ORIGINAL T.H.

RESPONSE SPECTRA AT R.V. SUPPORTS, EL.

800 FT.

(3% CRITICAL DAMPING)
ACCELERATION (G)

5.0
4.0

3.0
2.0

T 0 B¢ ey

T

1.0
0.8

0.4
0.3

0.2

% & L e

ORIGINAL T.H. SPECTRUM

T

0.1 i L. LiiA) L LLtLill L1 1111l

0102 05 1 23 5 10 203050
9225 FREQUENCY (HZ)
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SSE EW COMBINED HORIZONTAL AND TORSION-
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EQUIPMENT STRUCTURAL RESERVE CAPABILITY
STRUCTURAL RESERVE SEISMIC MARGIN

® NUREG/CR-2137:
® Nominal margin (NM) = §,/S, = S, /o5 + o,
® Seismic - only margin = M,
e My = (S, - Syos +1 = 1/k (NM-1) + 1
® Structural strength nominal margin = 1.72
Conseivative assumption of k = 04/S, = 60% to 90%

Structural strength reserve seismic margin:
1/0.6 (1.72-1) + 1 = 2.2 for k = 60%; 1/0.9 (1.72-1) + 1
= 1.8 for k = 90%

® Seismic response conservatism = 1.45

EQUIPMENT STRUCTURAL RESERVE SEISMIC MARGIN
= 2.61 to 3.19

@ARD
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EQUIPMENT STRUCTURAL RESERVE CAPABILITY
CONTAINMENT STRUCTURAL RESERVE SEISMIC MARGIN

Nominal margin (NM) on buckling = 1.9
Seismic - only margin, Mg = 1/k (NM-1) + 1
Ratio of seismic to total loadings, k = 70%

Containment buckling strength reserve seismic margin
= 1/0.7 (1.9-1) + 1 = 2.29

e System seismic response conservatism = 1.45

EQUIPMENT STRUCTURAL RESERVE
SEISMIC MARGIN = 3.32

@ARD
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EQUIPMENT FUNCTIONAL RESERVE CAPABILITY
SHUTDOWN SYSTEM FUNCTIONAL
RESERVE SEISMIC MARGIN

® Design capacity in excess of requirements:
® Scram insertion performance evaluated for
SSE of 0.33g 1.32
® Conservative system response requirements:
® Worst case rod positions and minimum

rod worths 1.10
® Friction coefficient (1.0 versus 0.45) 2.2
® |mpact damping 1.07

® Shutdown system functional reserve
seismic margin = 3.42
® System seismic response conservatism = 1.45

EQUIPMENT FUNCTIONAL RESERVE
SEISMIC MARGIN = 5.0

@®ARD
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EQUIPMENT FUNCTIONAL RESERVE CAPABILITY

RUPTURE DISCS FUNCTIONAL RESERVE SEISMIC MARGIN

Evaluation based on worst loop

Zero time rupture disc rating = 339 psi

Five year aging effects (creep, corrosion, stress relieving)
= 43 psi

Rupture disc rating after five years = 296 psi
Steady-state operating pressure = 219 psi

Allowable pressure for seismic = 77 psi

Pressure due to 0.25g SSE = 45 psi

Rupture discs functional reserve seismic margin
=1 + 32/45 = 1.71

Seismic response conservatism = 1.2 (1.05)° = 1.32

EQUIPMENT FUNCTIONAL RESERVE SEISMIC MARGIN = 2.26

e e

®ARD



EQUIPMENT FUNCTIONAL RESERVE CAPABILITY
DIRECT HEAT REMOVAL SERVICE (DHRS) COMPONENTS

Overflow Heat Exchanger

EVS (Ex-Vessel Storage Sodium Cooler)
Air Blast Heat Exchanger

EM Pumps®

NaK Expansion Tank

Sodium Piping

/-H

ritical valves (evaluation in progress)

- T

*Limiting ccmponent
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EQUIPMENT FUNCTIONAL RESERVE CAPABILITY
DHRS EM PUMPS FUNCTIONAL RESERVE SEISMIC MARGIN

Calculated design margin based on yield criterion
Material minimum strength assumptions

Structural strength functional margin
= 1.01 (1.2) = 1.21

Ratio of seismic to total loadings, k = 32%

EM Pumps functional reserve seismic margin
= 1/0.32 (1.21-1) + 1 = 1.66

Sysiem seismic response conservatism = 1.45
EQUIPMENT FUNCTIONAL RESERVE SEISMIC MARGIN

@®ARD
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SEISMIC TESTING FOR CLASS 1E EQUIPMENT

Qualify to IEEE std. 344-1975

Single frequency tests

Multiple frequency tests

Single frequency plus multiple frequency

Multiple frequency and recommended single frequency

LT/-f
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EXAMPLE OF COMPARISON OF TRS/RRS
FOR TESTED EQUIPMENT

Reactor shutdown and isolation equipment

Housed in cabinets and whole cabinet shake tabie
tested

Both sine beat unidirectional and multiple frequency
biaxial motion

Cabinet rotated 90°
Functioned properly during and after testing
TRS conservatively enveloped RRS

Additional conservatism by enveloping horizontal RRS,
10% |IEEE-323 margin and use of design spectra

723019
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PRIMARY REACTOR SHUTDOWN SYSTEM
COMPARATOR/BUFFE.! CABINET AND
LOGIC CABINET ASSEMBLIES
10
Max Peak = 2.85g WIRE. Pani =S
' ’
5 e \ \’ o ~\-\ /ZPA = 1.85¢g
S Se——<w— TRS
e
@
@
810 | ZPA = 65¢g
 Sodi 7 /
RRS
0.1 | |
10 100 1000

1

Damping

Frequency (Hz)

5%
SSE - Horizontal

7230-1



PRIMARY REACTOR SHUTDOWN SYSTEM
COMPARATOR/BUFFER CABINET AND
LOGIC CABINET ASSEMBLIES

Max. Peak = o.2g\

/
Max. Peak = 2.3g — * \
® .

C.
c
2
-
©
—
o
o
3]
o
<

0.1 ] l

1 10 100
Frequency (Hz)

Damping | SSE - Vertical




e

e L R

EXAMPLE OF RESERVE SEISMIC MARGIN
FOR TESTED EQUIPMENT

® Seismic response conservatism for testing:
® Development of ground accelerogram
® Reduction of floor response spectrum
® Development of required response spectra
® |EEE-323 margin

® Total seismic response conservatism = 1.33

® Margin from TRS/RRS enveloping:
® Ratio of ZPA = 2.85
® Ratio of maximum peak = 1.54

RESERVE SEISMIC MARGIN on
ZPA = 3.79 x margin to fragility

RESERVE SEISMIC MARGIN on
peak = 2.05 x margin to fragility

@ARD

—h —d
el ¥
—L—L(J“U]

8228-7



TTT=exwi-f

BUILDINGS AND STRUCTURES RESERVE SEISMIC CAPABILITY

STRUCTURAL STRENGTH RESERVE SEISMIC MARGIN

® Load factors for service loads (OBE):
e OBE load factor in load combination - 1.9 (1.0 for SSE)
® Design controlled by service loads
® Loading produced by OBE - 50% SSE
® Result in reserve strength at least

e Strength reduction factors:
e ACI Code limits below ultimate capacity
® Reduction factors range from 0.75 to 0.90
® nResult in reserve strength at least

e Material minimum strength assumptions:
e Reinforcing steel yield strength 5% to 15% higher than specified
e Concrete design based on 28 day strength
® 25% concrete strength increase due to aging in one year
® Result in reserve strength at least

® Redundant structural components:
® Interconnected buildings on common foundation mat
,®  Multiple interconnected cells
e Estimated margin due to redundant path load

STRUCTURAL STRENGTH RESERVE SEISMIC MARGIN = 1.37

@ARD
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BUILDINGS AND STRUCTURES RESERVE SEISMIC CAPABILITY

SEISMIC RESPONSE CONSERVATISM

Development of ground accelerogram 1.05

Reduction of response specrum due to inelastic action:

Substantial reserve strength in inelastic range

Energy absorption due to concrete cracking and yielding of reinforcing steel
Newmark's inelastic design spectra (NUREG/CR-0098)

Reduction of spectral accelerations below 33 Hz

Reduction is function of ductility factor and frequency

NUREG/CR-0098 ductility factor (1) between 2 and 3 for structures housing

Class | equipment

Reduction for 2Hz to 8Hz range - 1/(2u-1)'?

Elastic input accelerations reduced by 45% to 58%

Results in reserve margin of 1.73 10 2.24

BUILDINGS AND STRUCTURES SEISMIC RESPONSE CONSERVATISM - 1.82 to 2.35

@WARD
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RESERVE SEISMIC CAPABILITY OF CRBRP

RESERVE SEISMIC MARGINS

System
Reserve Seismic
Margin
24

'

|

Reserve Seismic
Margin Of System

Equipment
24
| ¥
Equipment Equipment

Structural Reserve
Seismic Margin

Funchonal Reserve
Seismic Margin

-

Reserve Seismic
Margin Of Buildings
And Structures

2510 32

#

= 261032 24
| . o) | =5 | —= 3
Structural System System System
Strength Seismic Functional Seismic Buagmgf Ar:dS'Sltuc:zres Buug;ngs '\';j Structures
Resarve Response Reserve Response a e tga Sm':'a " ngmuc estponse
Seismic Margin Conservatism Seismic Margin Conservatism e e; 37' i ‘1’"85;'}’3 ';'g .
L~ 181022 - 1.45 1.66 1.45 : Ssiidadai

(WARD
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CONSERVATISM IN RESERVE SEISMiC CAPABILITY

@ARD

Assumption of calculated stress equal to allowable stress for equipmenit
Design of most equipment controlled by OBE

OBE = 50% SSE but OBE equipment loads - 50% SSE

Use of linear-elastic dynamic and stress analyses

Reduction of floor response spectra due to inelastic action of building
Reduction for ductility factor of equipment

Envelope spectra for multiple-support system

Response spectrum versus time history analysis

Exclusion of non-structural elements

Redundance of structurai elements

Ground response spectra with high amplifications

Apsolute combination of seismic loads with other loads

Conservatism by designer action and duplication for design simplificaticn
Load factors on dead and live loads for buildings

Building serviceability requirements (shielding, stiffness, TMBDB, tornado missile)

[228-12
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CONCLUSIONS

e Reserve Seismic Capability of CRBRP System Equipment:

e Structural Reserve Seismic Margin = 2.6 to 3.2
e Reserve Margin Earthquake = 0.65g to 0.80g
e Functional Reserve Seismic Margin = 2.4
e Reserve Margin Earthquake = 0.60g
e Reserve Seismic Capability of CRBRP Buildings and
Structures:
e Reserve Seismic Margin = 2.5 to 3.2
e Reserve Margin Earthquake = 0.62g to 0.80g

CRBRP SEISMIC CAPABILITY = AT LEAST 0.60g

@®ARD
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SEISMIC MARGIN

e ESTIMATES OF 0.25g SSE RECURRENCE
FREQUENCY RANGE FROM 10-3 TO 10-4 PER YEAR

e AN EARTHQUAKE WITH ACCELERATION TWICE
THAT OF THE SSE WOULD HAVE A RECURRENCE
FREQUENCY SIGNIFICANTLY LESS THAN 10-4 PER

YEAR

e MARGIN ASSESSMENTS INDICATE CRBRP COULD
BE SHUTDOWN AND MAINTAINED IN A SAFE
CONDITION FOR EARTHQUAKES WITH A
RECURRENCE FREQUENCY SIGNIFICANTLY LESS
THAN 10-4 PER YEAR



CRER FUEL. BLANKET AND CONTROL ASSEMBLY

BY - M. TOKAR - NRC

PRESENTATION TO ACRS - 2/11/83

A-150

APPENDIX XVII
CRBR FUEL, BLANKET AND CONTROL
ASSEMBLY MECHANICAL DESIGN

- R. BAARS - LANL



SCOPE OF STAFF REVIEW

MECHANICAL DESIGN OF FUEL, BLANKET AND CONTROL PINS
ANL ASSEMBLIES, INCLUDING:

- DESIGN CRITERIA/LIMITS
- DESIGH METHODS

- STEADY STATE CONDITIONS
- TRANSIENT CONDITIOMS

DEVELOPMENT TESTING, INCLUCING

- IN-REACTOR

- EX-REACTOR

- STEADY STATE
- TRANSIENT

REVIEWED BY LANL

A-rY7



COMFORMANCE WITH CRBR PRINCIPAL DESIGN CRITERIA:

- #8 - REACTOR DESIGN
CONFORMANCE WITH INTENT OF SRP 4,2 "FUEL SYSTEM DESIGN”

COMPLETENESS AND ADEQUACY (BASIS) OF APPLICANTS':

- DESIGN CRITERIA/LIMITS
- DESIGN METHODS
- CONCEPTUAL DESIGN

ADEQUATE DEVELOPMENT TESTING TO SUPPORT THE
DESIGN/CRITERTA/LIMITS/METHODS

A-19Y 2



FAVORABLE FACTORS
ECR SUCCESS QOF SYSTEM

MASSIVE LMFBR TEST PROGRAM SHOWS MIXED OXIDE FAILURES
VERY RARE FOR CRBR GOAL EXPOSURE

OPERATION IS FAR FROM COOLANT SATURATION, LESSEMING
THE CHANCE OF COOLING DISCONTINUITY

PROPOSED SCRAM TRIP SETTINGS TERMINATE ABNORMAL
OCCURRENCES FAR SHORT OF SIGNIFICANT FUEL DAMAGE
OR DISRUPTION

LOW SMEAR DENSITY OF FUEL (85Z) - ABOUT TWICE THE
RELATIVE VOLUME TO ACCOMMODATE RADIAL EXPANSION
AS LWR FUELS

FALLBACK POSITIONS OF REDUCED POWER, EXPOSURE AND
OPERATING TEMPERATURE ARE AVAILABLE

OPERATING DATA ON SIMILAR (FFTF) SYSTEM AVAIL4BLE
BY FSAR

A-1Y3



CRITERIA ISSUES
COOLABLE GFOMETRY LIMITS

o NO BASIS PROVIDED TO SUPPORT CLADDING MELTING LIMIT
FOR ENSURING COOLABLE GEOMETRY

o VIOLABLE NO-BOILING GUIDELINE INADEQUATE -
NC INFORMATION AS TO HOW CASES INVOLVING BOILING
WOULD BE EVALUATED

o NEITHER CLADDING NOR COOLANT TEMPERATURE BASED LIMITS
ADEQUATELY GUARD AGAINST MOLTEN FUEL EXPULSION FCR
OVER POWER CONDITIONS

RESOLUTION: APPICANTS HAVE COMMITTED TO ADDRESS ALL OF
THESE ISSUES AND DOCUMENT A COMPREHENSIVE
BASIS FOR COOLABLE GEOMETRY LIMITS FOR REVIEW
BY THE STAFF PRIOR TO FSAR SUBMITTAL.

A-19y



METHODS ISSUES
EUEL FVALUATION MODELS

o CUMULATIVE DAMAGE FUNCTION MODEL
- MODEL HAS NOT BEEN QUALIFIED TO
INTEGRAL ROD TEST DATA
- MODEL DOES NOT ADDRESS FUEL
ADJACENCY EFFECT
- STATISTICAL APPROACH DOES NOT COVER
DATA VARIANCE

o DUCTILITY LIMITED STRAIN MODEL DLS
- ODEL SHOULD BE REQUALIFIED TO
INTEGRAL ROD TEST DATA
- MARGIN TO FAILURE NOT ESTABLISHED
- MODEL UNCERTAINTitS NOT ESTABLISHED

RESOLUTION: APPLICANT HAS COMMITTED TO
ADDRESS CDF ISSUES BY SUBMITTAL
OF THE FSAR,



NAIA BASE ISSUES

o ATYPICAL FACTORS
- FLUENCE/BURNUP
- SHORT RODS
- TRANSIENT TEST RADIAL POWER DEPRESSION
- NO PRECONDITIONING IN TRANSIENT TESTS

o COVERAGE
- 32% PLUTONIUM
- BLANKET RODS
- SLOW OVERPOWER
- UNDERCOOLING AT END-OF-LIFE

o CLADDING
- FUEL ADJACENCY EFFECT
- RESPONSE AT HIGH FLUENCE AND HIGH TEMPERATURE

RESOLUTION: APPLICANT HAS ACTIVE COMPREHENSIVE
PROGRAM TO ADDRESS THESE ISSUES.
THESE ISSUES ARE ENUMERATED AS THE PRESENT
STATUS OF THE DATA BASE FOR WHICH WE
HAVE DOCUMENTATION,



PROSPECTS FOR SUCCESS OF THE CRBR FUEL
SYSTEM JUSTIFY ISSUANCE OF CONSTRUCTION
PERMIT.

HOWEVER, ABILITY TO CLEARLY DEMONSTRATE
ACCEPTABILITY OF THE SYSTEM FOR AN OPERATING
LICENSE WITHOUT RESORTING TO FALLBACK
POSITIONS DEPENDS ON ADDRESSING IDENTIFIED
ISSUES.

A-197



PREVIOUSLY ENUMERATED FAVORABLE FACTORS,

ALL OF THE FOREGOING ISSUES ARE PRIMARILY
RELEVANT TO THE ABILITY TO EVALUATE FUEL
PERFORMANCE, NOT TO FUEL PERFORMANCE
ITSELF,

PROGRAMS ARE UNDER WAY, OR HAVE BEEN

COMMITTED BY THE APPLICANT, TO RESOLVE
THE ISSUES BY FSAR SUBMITTAL.

THE AVAILABILITY OF FALLBACK POSITIONS
ALLOWS DEFERRAL OF RESOLUTION TO THE
FSAR.




APPENDIX XVIII
CRBR NUCLEAR DESIGN

CRBR Nuccear Desrsw
SER Secrien 4.3
AERS Meering

Fesrumsy 11,1783

W, L, BrReeksS

Cere Perrernince Bgance

USNRKC
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1)

2)

3)

SCOPE OF STAFF REVIFW

THERMAL/HYDRAULIC DESIGN OF IN-VESSEL
COMPONENTS, INCLUDING:

DESIGN CRITERIA/ZLIMITS
DESIGN METHODS

STEADY STATE CONDITIONS
TRANSIENT CONDITIONS

DEVELOPMENT AND STARTUP TESTING

STEADY STATE
TRANSIENT

REVIEW AND INDEPENDENT ANALYSIS BY:

BNL
ANL

BARTHOLD & ASSQC.

A-15¥%



ACCEPTANCE CRITERIA

CONFORMANCE WITH CRBR PRINCIPAL DESIGN
CRITERIA:

#8 - REACTOR DESIGN

#60- FLOW BLOCKAGE

CONFORMANCE WITH SRP SECTION 4.4 “THERMAL
HYDRAULIC DESIGN”

COMPLETENESS AND ADEQUACY OF APPLICANTS':
o DESIGN CRITERIA/LIMITS

o DESIGN METHODS

o CONCEPTUAL DESIGN

ADEQUATE DEVELOPMENT TESTING TO SUPPORT
THE DESIGN/CRITERIA/LIMITS/METHODS

CONFIRMATION OF APPLICANTS’ ANALYSIS BY
SELECTED INDEPENDENT OVERCHECKS

A-1S"S



MAJOR SAFETY FEATURES OF DESIGN

PROVIDE FOR DECAY HEAT REMOVAL VIA NATURAL
CIRCULATION

PREVENTS SIGNIFICANT GAS ENTRAINMENT BY:

- VENTING POTENTIAL GAS COLLECTION AREAS

- SUPPRESSING VORTEX FORMATION AND TURBULANCE
IN THE UPPER PLENUM

MINIMIZES THE POTENTIAL FOR FLOW BLOCKAGE BY:

- PROVIDING DISCRIMINATION FEATURES TO PREVENT
ASSEMBLY PLACEMENT IN A CORE LOCATION OF
HIGHER POWER THAN WHAT IT IS ORIFICED FOR.

- PROVIDING MULTIPLE FLOW PATHS TO THE ASSEMBLY
INLET NOZZLES.

- PROVIDES CORE INLET STRAINERS WHICH WILL FILTER
OUT PARTICLES LARGER THAN 1/4 INCH.

- PROVIDING INLET NOZZLE OPENINGS WHICH ALLOW
ASSEMBLY VERTICLE MOTION WITHOUT CUTTING OFF
FLOW,

PROVIDES MONITORING INSTRUMENTATION FOR CORE

ASSEMBLY OUTLET TEMPERATURES.

A-/&o



REQUIRES PREVENTION OF INADVERTENT CONTROL ROD
FLOATATION DURING REFUELING.

REQUIRES SUFFICIENT FLOW TO ALL PERMANENT AND
REMOVEABLE CORE COMPONENTS TO MAINTAIN THEM
WITHIN THEIR STRUCTURAL LIMITS FOR ALL STEADY
STATE AND TRANSIENT OPERATION

ORIFICING DESIGN WHICH PROVIDES SHIELDING TO
CORE SUPPORT STRUCTURE.

A-76/



PRIMARY CONTROL ROD FLOATATION - ™ e ot

AFFECT OF OBSERVED FFTF COREAP
INCREASE ON CRBR DESIGN

AFFECT OF LATEST POWER TO MELT DATA
ON CRBR FUEL DESIGN

CORRECT METHODOLOGY FOR APPLICATION
OF HCF's,

[-1602.



_ ,
STEADY STATE, FULL POWER CORE CONDITIONS

NATURAL CIRCULATION:
- COMPARISON WITH APPLICANTS’ BASE CASE
- COMPARISON WITH FFTF RESULTS

DHRS:
- COMPARISON WITH APPLICANTS' BASE CASE
- COMPARISON WITH FFTF DATA

FOLLOW ON WORK IN SUPPORT OF OL REVIEW:

- SENSITIVITY STUDY ON BASE CASE
NATURAL CIRCULATION CALCULATIONS

- SENSITIVITY STUDY ON BASE CASE DHRS
CALCULATIONS

- ANALYSIS OF NATURAL CIRCULATION TRANSIENT
FROM REFUELING CONDITIONS

A-163
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CONCLUSTON

o DESIGN HAS HIGH PROBABILITY
MEETING CRITERIA.

o FALLBACK OF REDUCED POWER, FLOW
OR BURNUP EXIST IF COMPLICATIONS
ARISE DURING FINAL DESIGN.

o THEREFORE, STAFF CONSIDERS DESIGN
ACCEPTABLE FOR CP,

A 765



EACTORS WHICH INDICATE DESIGN IS ACCEPTABLE FOR CP

INCORPORATES FEATURES TO:

- MINIMIZE THE POTENTIAL FOR FLOW BLOCKAGE

- PREVENT SIGNIFICANT GAS ENTRAINMENT

- MONITOR ASSEMBLY QUTLET TEMPERATURES

- ALLOWS DECAY HEAT REMOVAL VIA NATURAL CIRCULATION
FLON DISTRIBUTION, AP’s FRICTION FACTORS, GAS
ENTRAINMENT ARE SUPPORTED BY EXTENSIVE WATER AND

SODIUM DEVELOPMENT TESTING.

FFTF FUEL DESIGN AND IN-VESSEL THERMAL HYDRAULICS DESIGN
IS SIMILAR TO CRBR AND CONTINUED FFTF OPERATION WILL
PROVIDE DATA DIRECTLY APPLICABLE TO CRBR.

STAFF's INDEPENDENT CALCULATIONS INDICATE THAT APPLICANTs’
DESIGN METHODS PROVIDE A REASONABLE ESTIMATE OF SYSTEM
PERFORMANCE.,

APPLICANT HAS COMMITTED TO TESTING DURING INITIAL STARTUP
10:

- CONFIRM NATURAL CIRCULATION PREDICTION

- CONFIRM DHRS PERFORMANCE

- IEASURE SELECTED IN-VESSEL TEMPERATURE AND VIBRATIONS.
PRELIMINARY SAFETY ANALYSIS HAS BEEN DONE WITH
CONSERVATIVE ASSUMPTIONS:

A-170



ADDITIONAL DECAY HEAT

HCF

ADDITIONAL AP

THDV + 20 F CONDITIONS FOR PERMANENT
COMPONENTS

UPPER BOUND ON PHYSICAL PROPERTIES
ETC.

A-1r72/
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REACTOR TOPICS

1. Introduction

2. Reactor Vessel and Internals
Design

3. Core Nuclear Design

4. Core Thermal and Hydraulic
Design

s¢c/-¥

5. Fuel and Blanket Design

®ARD

Mr. Robert M. Vijuk
Manager, Nuclear Systems
Engineering

Dr. Frank J. Baloh
Manager, Reactor Enclosure and
Lower Internals

Mr. Richard A. Doncals
Manager, Nuclear Analysis

Mr. Robert A. Markley
Manager, Thermal and Fluid
System Engineering

Mr. Ambrose L. Schwallie
Manager, Fuel and Removable
Assembly Design
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PRESENTATION OUTLINE

0 GeNerAL OVERVIEW

- CLOSURE HEAD (5 mMIN)
- REAcTOR VESSEL (5 MIN)
- Lower INTERNALS (5 MIN)

0 UIS Desien (15 mIn)

- FuncTiONAL REQUIREMENTS
- Des:eN DESCRIPTION
- PERTINENT DesieN CONSIDERATIONS

A-175"



Upper Internals
Package

Closure
Head Assembly
Reactor Vessel
Wall (2-3/8" Thick)
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-
Inlet Nozzle 67® %

Reactor Vessel =
Reactor
Vessel Flange
Stored Fuel
Location
Thermal Liner

Support Ring
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Radiological
Shield

Cover Gas Inlet —

Makeup — |

Overflow /

OuTLET Z\\ 2

Thermal Liner

Support Ring —

Middle Shell

Course \

Core Support —

-
\
Cone Q

INLET >

Bottom Head
Torus

Bottom Head
Dome

REACTOR VESSEL

@ARD

e Support Ring

Top Flange

Upper Shell Courses
uAn. UB”. uC'l & uDu

=D outLer

Thermal Liner

Core Support

Ring
Lower Shell

A-17

Course

\Weld Preparation

For CSS Attachment

INLET
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Keyway And
Keyway Insert

Upper Core
Former

Restraint
Keys

Fuel Transfer & \\
Storage Inlet Ports

Fuel Transfer &
Storage Assembly —1T°

LOWER INTERNALS SYSTEM ®ARD
CORE SUPPORT STRUCTURE

Vessel Thermal
Liner
Alloy 718
Thermal Protection

Keys

— Horizontal
Baffle

Lower Inlet —~ F
Module B

Bypass Flow
Module

4

DO T

[ =

Core Former
Structure

o+—— Core Barrel

l |
l _Fixed Radial

P Shield

Core Support
e Structure Core
Plate

Module Liner
8213.7
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WHAT DOES IT DO?
UIS FUNCTIONAL REQUIREMEN1S

Maintain control rod alignment with core

Provide cross flow protection for control rod drivelines
Mix core outlet flow

Mitigates transients in PHTS hotleg

Provide secondary core holddown

Position and support above-core instrumentation

o & o & o o

@®ARD
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UPPER INTERNALS STRUCTURE

Large Rotating Plug
e e e ntermediate Rotating Plug
Jacking Mechanism et Fo Tralip—. / Small Rotating Plug
; s 3 S i
| e 1 3 O - ~
, \ {7 ) ﬁ; S L
\! | 1 <
) | - -
“m\\ .~ Column Shielding
| A 5 . %
h o~
< | ' - Suppressor Plate
i \ {41} /
T L s’
Support Column—__ b "N /"”« -

! | |~ v :'
Primary Pressure Vessel \\\’ i

Upper Support Plate

/IVTM Port Plug

Shear Web

| Skirt
Instrumentation Post a5
Lower Shroud Tube AL— Horizontal Baffle
Key s /
Core Former -

Core mm\ g
Core Barrel —____
Mixing Chamber

RZES



ELEVATION SCHEMATIC OF THE UPPER
INTERNALS STRUCTURE

-

Upper Shioud
Tobe \r- ~<>}_

TN il

TE P g \

} - Upper Support Mate

— Support Column
— Sheat Web

/
:
ol V.
\

L~ Thermal Liners
Lower Suppert \
Paie | " = Maxing Chambe:
Peripheral '
Shiowd ’ V4 Imtumentetion
Posus
WARD

43008 v GO w
VELOCITY PRWAE

LN

A-1¥=



@®ARD

/ \
\
5 /
s = &8s
: 3 3 3= /
:..3§5.§,3 \
BHER A ST
3 33 ¥ L
421 LN,
i : |
:
|
co» e 0 m
gﬁ%&#@'ﬁﬁhﬁ@
e@ﬁ)ﬂ(@
"u ”“’ 2 - 'f"'DQ
I\t NS, 9.0
‘h /39 3 nec 808
..,\ wp«»q;» eSatele
leﬁ@lﬂdhﬁwh@,¢m§wnpﬂhp
%ﬁh d%bﬂ«ﬁb«hd:» a«#ﬁ’
oL 0t V0¥ e300 3300 33052y,
"N&J’«paw G;Wtef@wﬂb
.\,ckgghpcgasr el a®
ac»ce»ﬂc;a o%Z0%
}h, ‘Nﬁﬁacgqbﬁ
~w'04»0
0..d!'
... '-“

INSST

S-Ry

Core Secondary Holddown. a View Looking up into the Mixing Chamber with a Core Mop Superimposed



RETAINING SLEEVE
LOAD RING

BASIC STRUCTURE
LOWER PLATE

RADIAL PIN HOLE —
THERMAL LINERS

INSTRUMENTATION —1
POST SHAFT —

INSTRUMENTATION -]
POST




UIS CHIMNEY MECHANICAL SUPPORT BETWEEN @AH
THE LOWER AND UPPER PLATES -
Split =
Wear L
Ring Upper Plate
N
i Anti-
Rotation
N Pin
Upper E
Support ’
Lower E / Chimney
Shroud ’
7532 T — é
N
AN :
: ¢ Differential
2 ’ Expansion
Z g Compensator
Pin ? :
s 7 Lower Plate
N y
AN T\
\ 3 3 .
///////,,%|§ 7] .§\;////////////////
N AN
//////I/////////////:: =”””/’l.”,,,,I/’//,/,
ae AR Eccentric Lug
Lower
Support 82134
Figure 10
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UIS MATERIALS SELECTION ®ARD

® 316 stainless steel

, &

Compatibility with liquid sodium

2. Well developed fabrication technology
3. Creep rupture allowable superior to that for 304 SS
e Alloy 718
1. Compatibility with liquid sodium
2. High fatigue strength at high cycles (10 to 10°) at high
temperatu:=
3. Commercially available ;in product forms required
4. Essentially no cobalt
5. Adequate material property data base
6. Fabricable into required configurations

82135
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REACTOR T8H DEVELOPMENT TESTING
INLET REGION
IEST TITLE SUPPORTING INFORMAT ION
0 HEDL Imer Powm Feanme Test - CHARACTERIZATION OF INLET P A Lower
/4 Scae INTERNALS T&H PERFORMANCE
8 HEDL Iner Puewm Feanme MopeL PARTICLE TRavsPORT AND BuBBLE BReanw
ParmicLE MoBILITY A Busaie CHamacTERISTICS
‘Dispersion Tests
& ;Mlnﬂﬁ.mn&mns Test - VisuaLizaTion oF INLET PLEwmM FLow PatTerns -
V2 Seae DETERMINATION OF MixING AND TRANSPORT TiMES

@ HEDL Piston Rins Leakace TesTs
0 WARD LIM OriFicing TesTs

0 | KD LIM GeracTerizaTION TESTS
0 [WARD LIM OriFice LiFe Test
0 HEDL RRSA ORiFice Tests IN Hater

Piston Rinc LEAxAGE RaTes

Frow ContRoL 1O BLANKET AsseeLiEs, RevovamLe
RADIAL SHIELDS AND Bypass

Fuow DisriBuTioN AND Pressure Drop 1N LIM
ORIFICE LIFETIME CHARACTERISTICS
CHARACTEP1ZATION OF ORIFICE PLATES
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REACTOR TgH DEVELOPMENT TESTING

IEST TITLE

0 HEDL InvesRaL Reactor Fiow Mooer,
Oumer Puenm Fearure Fuow Ao
VigraTION TEST - PHase | TesTing

0 HEDL InvecraL ReacTor FLow Mooew,
OurLer Puewm Feanme FLow ao
VieraTion TesT - Puase 1] TesTinG

0 BCL Qumer Puemm STRATIFICATION
Test

9 AL 1/10 Scae Qumeer Puewm TesTs

® AL 115 Scae Oumier PLewm Tests
0§ AL Guimey Vlm-lum'r Tests

lllﬂl FueL TRansFER AND SToRAGE
AssevmLy

QUTLET REGION
SUPPORTING INFORMAT 10N STATUS
PLEMmM VELociTy PATTERNS, MixING AD &P CovpLETED
CHARACTERISTICS, VIBRATION, GAs ENTRAIN-
MENT AND STRIPING ’
HypRauLIC AND VIBRATION CHARACTERISTICS HvorauLic CoMPLETED

oF UpPerR INTERMALS VIBRATION iN FABRICATION

FLow DiISTRIBUTION AND TEMPERATURE CoMPLETED
Response TO TRANSIENT OPERATION

TewerATRE DISTRIBUTION AND RESPONSE AT CompLETED
STEADY STATE AND TRANSIENT OPERATION

TRANSIENT TESTS IN MATER AND Soonum CovpLETED
FuL-Scaie Fuow Inoucen Vieration of UIS 3R ComPLETED
CHimeey

HEAT TRANSFER CHARACTERISTICS OF STORED CompLETED

FueL AsseMLy
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IEST TITLE
0 HEDL IR Swriping TesTs

® AN Smwirins Tests

0 WARD Swirin TesTs

REACTOR TgH DEVELOPMENT TESTING

SIRIPING TESTS
SUPPORTING INFORMATION

STRIPING DATA oN:  CHIMMEY AND INSTRUMENT Posrt,

ControL Rop Stwoup Tume, UPPER InTERNALS
STRUCTURE AND BYpass, RevovamLE RapIAL SHIELD,
Buwier A Fuel Nozzies, Core BARREL, Forver
Rins, HorizonTAL BAFFLE, LINER AND SUPPRESSOR
PuaTe, Ouneer Nozzies, Erc,

SwriPinG Data on:  Mixing TeEs,
Seven NozzLe AssevBLy wiTH PoRTION of UPPeR

INTERNALS ; ‘

STRIPING DaTA ON:  Seven AssemeLy QuTLET
NozzLe Feanme Test, .

SEVEN AssamLy Qumer Nozzies Tesr,
LocaL INTERSTITIAL FLow STRIPING 1EST,
INTERSTITIAL FLoW-WATER TABLE TEsTS,
THermaL STRIPING TESTS IN SopiuM - Dunk
A Rotating Cviinoer

IN ProGRESS

—

- -

- —— . —
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CRBRP NUCLEAR DESIGN
Outline
Reactor description and design basis
Critical experimental program
Reactor design areas supported by critical experiments
Summary
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CRBRP FUEL MANAGEMENT

FIRST ROW OF RADIAL SECOND ROW OF RADIAL
BLANKETS ARE REPLACED O BLANKETS ARE REPLACED

AS A BATCH AFTER FOUR I HH AFTER FIVE YEARS OF
YEARS OF OPERATION, ({3311" OPERATION

@®ARD
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0808520

IN ALTEBNATING YEARS OF

THE ECQUILIBRIUM CYCLES,

THESE SIX INNER BLANKET ALL FUEL AND INNER
ASSEMBLIES ARE REPLACED BLANKET ASSEMBLIES

WITH SIX FRESH FUEL REPLACED AS A BATCH AT

— ASSEMBLIES TWO YEAR INTERVALS
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CRBRP NUCLEAR EXPERIMENTAL PROGRAM

W Specifies
Experimental Needs
Of CRBRP Design

Y

ANL, W , GE
Program Planning

T—Agreed-Upon ® USDOE (Base Program)

Program Plan | ® CRBRP-PO

ANL
Performs Experiments,
Reduces Data

Y

W Specifies CRBRP Experimental Analysis
Jesign Methodology — (Comparison With Experiment)
ANL, W , GE

;ANL I,w ;GE Analysis Reports
w

Incorporates Biases
And Uncertainties
In CRBRP Design
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Figure 14 lIerc Power Flutonium Reactor
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Power Fieactor Design Parameter

@ARD

REACTOR DESIGN AREAS
SUPPORTED BY CRITICAL EXPERIMENTS

Critical Experiment Data Source

Fue. enrichment
Power distribution

Control rod margin

Reactivity coefficient
Doppler
Sodium void
Core restraint (axpansion)
CDA-related

Other performance data
Breeding ratio
Temperature defect
Ex-core detector capability
Fast flux/iluence

Critical fuel loading, Doppler and core
expansion worth, core conversion ratio

Isotopic fission and capture rate distributions,
gamma heating, blanket spiking studies

Control rod subcritical reactivity worth

Small heated-sampie U238 Doppler worth
Large zone-voiding reactivity worth
Small-sample worth cistributions

Sodium voic worth, fuel and steel slumping
worth

C238,5239

Doppler worth, core expansion worth
Control rod worth with ex-core detectors
Neutron energy spectrum, spectral indices

T7021-7
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FUEL ENRICHMENT PHILOSOPHY

Guarantee that the reactor can be maintained at hot-full-power
conditions throughout each design burnup cycle

Nominal excess reactivity:
Cold-critical eigenvalue, Kgpf
Cold-to-hot temperature defect
Fuel burnup reactivity deficit
Mid-term refueling reactivity addition

Uncertainties:
Criticality prediction
Fuel burnup reactivity swing
Temperature defect
Fissile loading and core geometry tolerances
Impurities
Refueling worth



ZPPR-TA
ZPPR-7B
ZPPR-7C
ZPPR-7D
ZPPR-TF
ZPPR-7G
ZPPR-8F

CRITICAL EIGENVALUE PREDICTIONS
VERSUS EXPERIMENTAL VALUES

Calculated
Keff

099019
0.98924
0.99089
099347
0.98873
0.98858
099156

Experimental
keff

1.00045
1.00083
1.00161
1.00110
1.00079
1.00075
1.00090

C/E

09897
0.9884
09893
09924
0.9880
09878
0.9907

Mean = 09895
= *+ 0.0016

1o

8110-24
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CRERP FUEL ENRICHMENTS

Cycles Pu/(Pu + U)
18&2 328
Equilibrium 33.0

Beginning of Life Fissile Plutonium Inventory, 1498 kg

®ARD



POWER CALCULATION COMPONENTS

Reactor power (kW) - region power fraction N .N.4 15.(1 + 30)

Li or (kW/t
near power ( t) no. of rods * length of rod (ft) R 2

N
F
R

N
Z

is the normalized radial power distribution

F is the normalized axial power distribution

1.15 is a 15% overpower-margin multiplier
1 + 30 represenis the 3¢ power envelope
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REACTION RATE CALCULATION TO EXPERIMENT RATIOS

ZPPR-11B ZPPR-11C
Beginning Of Life End Of Life
Reaction CE * 1o CE = 1o
Fuel
Pu239(n 1) 1.000 + 019* 1.000 + .018
U235(n,1n 1.057 + 026 1.043 + 026
u238(n1) 0.879 + .034 0.922 + .034
Inner Blanket
Pu239(n,f) 1.014 + 023 0.989 + .023
U235(n,n) 1.050 + .026 1.022 = 026
u238(n 1 1.093 + .041 0.983 + .032
U238(n, capt) 1.055 + .025 1.088 + .025

mmwmmuc&mmmwmw



FUEL REGION POWER UNCERTAINTY FROM
REACTION RATE UNCERTAINTIES

Component 10(%) Power Fraction

Pu® fission +1.9% 765
U?** fission 26 005
U fission 34 065
Other fission 50

Gamma heating 8.0 10

Resulting 30 uncertainty is +5.5%
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PEAK LINEAR POWER DISTRIBUTION (KW/FT)
(30 + 15% OVERPOWER CONDITIONS) FUEL AT BOCI
(EXCEPT REFUEL CHANNELS) INNER BLANKETS AT EOC4
(NOTE: THESE VALUES DO NOT OCCUR SIMULTANEOUSLY)

go2. -/




SUMMARY OF USE OF ZPPR CONTROL ROD
WORTH DATA IN CRBRP DESIGN

Experiment
3R4, 6R7F, 6R7C bank worths in
ZPPR-11B

Asymmetric-group rod worths
Pin control rod mockup

Pin bunching

Axial worth profile

Fuel/blanket interchange worth
@ARD

Application
Bias factors

Verify that control rod worth bias is
not substantially different in faulted
(stuck rod) shutdown configuration
Pin versus plate extrapolation
effects, evaluate B'® enrichment
effects

Evaluate capability of relatively
simple central-rod calculational
model to account for control rod
worth reduction associated with
Verify RZ calculations and chopped
Assess CRBRP mid-term refueling
worth uncertainty

2554
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ZPPR-11 CONTROL ROD BANK WORTHS

ZPPR-11B
Beginning Of Life
Calculated* Measured
Worth Worth
$ $ CE

3R4 3.33 3.34 0.997
6R7F 12.97 12.42 1.044
6R7C 16.95 16.28 1.041

*Calculations with 4 mesh per ZPPR-drawer
®PBers = 0.003426 (ZPPR-11B)
0.003540 (ZPPR-11C)

@ARD

ZPPR-11C

End Of Life

Calculated* Measured

Woith Worth

$ $ CE
6.17 6.27 0.984
15.81 15.36 1.029
16.71 16.19 1.032

8255-5



@ARD

135

138

140
142
144
146
148
150
152

iS4
156

1)
160
162
fE‘Aq-
166
168

170
172

174
176

178
180
182

24 26 28 30 32 34 36 38 A0 42 4446548 5052 %4 %658 60626466 68 TO T2 74 76 78 BO
136 J 111 ¥ 1
LIl h i |
138 1
1
40 K
142
144 a 4 Al
146
148 ImE
14 F?ﬂ"v \ " 1 1l
130 1ol Ll T gz:stca‘ggg{mg
' L1 | M) M (3 3 nmm
182 77 ; | v’?z'z"e:.:‘%‘*u'\ W
3y 7311»'5-.;‘: A‘2577r7f‘1
ls‘ ) 'S|I}e 1T . ) o Tl ;1 833
4 3388 HE ‘ ’ Sl L J8 8,313
136 ETIO0 300 ERES 3 Il SOOOET
i3y 0 IE (0g ICEFE) W : a13:3]
158 i3736 8 19 )63 E)E E3E) R s s 833
A Asd 4,8 = 'i,?“‘ (]38 8 82t .4 4 eI
160 L 14,4 I R TR e () | 4) & el o]
44 F1 E30) rere e innn A 4
162 e 22188 T B0 EC BF e
21881111 11 2.2 s 6:€ 6.0
mi-r! T 6c 228 e 30 BE BB BEG GE
B FIF) 0 (M) |y 10 AR ‘
186 ¥ a4 2 DO N0l 2 a4
- 1 W O B %) NpUNn |y O |
168 1 SLIJONY g B BN GeoE g B aAnon BE
! 238 5 $ ) CREN- W L s a g3l
170 1 13 1. ju K sefiaan 4 " DR
! T ﬁ,.{.:,c" 15 T 1 ‘li_+_4 1 eS8 Ay
172 ! 13,8 8 JE] : S5 88 5]
BB B9 bdki p) B I 1)
174 3 1707,7(8 [S1aais 8leiai? 7 7] ) | g[
U TE?I717° 1 SA- .A: *%%* 1
178 NI ewEs 03 19 Do
00 BE %) S 9] M
178 T HE Bk D Ruw -
180 !
182]
184
186
- -
24 4!é p 4 36 38 4 2434 45 4 64 6870 72 74 8

1-13 Zone 1 through Zone 13

Blanket Ring 1

Fig. 3.1 ZPPR-11E Radial Sodium Void Zones

/}—2//



@ARD

HETEROGENEOUS CRBRP SODIUM VOID REACTIVITY ($)
END OF CYCLE FOUR

FLOWING SODIUM ONLY (APPROXIMATELY 82% OF THE TOTAL)

ENDF/B-3 ENDF/B-3 | ENDF/B-4 ENDF/B-4 | UNCERTAINTY
BIASEL BIASED

38~ Inch fuel 1.15% 1.50
Lower axlal - 17 -.19
blanket

Upper axial
bianket

Total




s/2-t/

ZPPR-11B FUEL U**® DOPPLER CONSTANT

-T dk/dT

Measuied fuel U%® Doppler -.00332
Calculated Doppler -.00327
CE 0.986

@ARD



SUMMARY

Bias factors and uncertainties in calculated CRBRP nuclear
parameters are based on an extensive zero power critical
experimental data base

Experiments include:
Critical fuel loading
Power distribution parameters
Control rod worth characteristics
Reactivity feedback effects
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O Core T&H DescriPTION AND BASES
-- FLow PATHS
-- Desien DaTA
-- FLOW ALLOCATIONS
0 PEerRFORMANCE PREDICTIONS
-- STEADY STATE
-~ DESISN TRANSIENTS
O T&H DeveLopMent TesT ProGrAMS/DATA
0 ConcLusions



CRBRP SCHEMATIC FLOW PATHS @
&

Sodium Level
Cover Gas ;

Suppressor Plate

i Note: All nozzles

rotated into view @— Make-Up

for clarity
Vessel Liner — Nozzle

Qutlet Plenum

Mixing Chamber

4 Reactor
Vessel

Core
Barrel

L}

ne

ne &
Orifice Zone 2 3

el Brannel Orilice J¢

lone 4 5
2o

ol Assemblies
Assembies

Radial ShelonNg e

wihce

Blanset Onlice Zone 11 12
Foel Drlce

= G
Fuel Onbce Zone 1

hd  Blanket Zone 9 10

Conteol

|

i o
U

Fii

gl
A R
-
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Rods per asse.ably
Rod diameter (in)
Pitch-to-diameter ratio
Wire wrap axial pitch (in)
Axial ‘engths (in):
Lower ~xial blanket
Active core
Upper axial blanket
Fission gas plenum

CRBR PRINCIPAL CORE T&H DESIGN DATA

Fuel Blanket

217 61
0230 0506
125 107

12 4
14

36] .
14

48 48

7038 2
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CRBE PRINCIPAL CORE T&H PERFORMAHCE DATA
REACTOR INLET TEMPERATURE 750°F
REACTOR OUTLET TEMPERATURE 995°
Reactor Desien FLow . 41.446 x 106 LB/HR
Reactor VesseL NozzLe-to-NozzLe Pressure Drop 123 psi
FueL Bl::EET dfgikg?

Nu zErR OF ORIFICING ZONES 5-6 3-2 4
RaNGE oF MaximuMm Hot Rop CiLAbDING

TeMPERATURES (20), °F 1201 - 1312 1057 - 1262 989 - 1228
Maximum Fission GAs PRessure (2¢), Psia 962 249 273
Maximum FLow VerLociTy In BunprLe (Fr/Sec) 23 18 13
Maximum Mixep Mean ExiT TEMPERATURE

(NominaL), °F 1123 1029 1003

MaxI1MuM TEMPERATURE GRADIENT (NOMINAL),
°F 273 (FUEL/RADIAL BLANKET)



CORE ASSEMBLIES MIXED MEAN

OUTLET TEMPERATURES
- BOC1(THDV -°F)

A-22/
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ENVELOPE OF FUEL, INNER BLANKET
MAXIMUM CLADDING ID
TEMPERATURES FOR FIRST
CORE (PEOC-20)

ASSEMBLY NUMBER
TIME AT MAXIMUM
MAXIMUM CLAD 1D TEMP. (°F)

= V0%
sg0C1#

1289 68

A-222.



CLADDING TEMPERATURE/PRESSURE HISTORY IN
F/A #101, 0. Z. 1

Plenum Pressure (psi)

PEOC-20

e
o
2
3
-
LY
Q
E
LY
—
e
o
&
©
©
=2
O
E
32
E
x
©
b3

CcY3 Cy4
[———274 Days 274 Days —*




DESIGN TRANSIEHTS
WORST CASE UNDERCOOLING EVENT
CRBRP_THREE-100P NATURAL CIRCULATION
IRANSIENT - MAXIMUM CLADDING/COOLANT TEMPERATURE (°F)
AND TIME OF OCCURRENCE (SEC.)

9 Presentep 1N CRBRP-ARD-0308

NOMINAL

ASSEMBLY TEMP.

FA-52 1299 178
I1B-99 1229 222
RB-203 1279 275

AcCePTANCE CRITERION: TMAX < BoILiInG

At Top ofF FueL Active Recion
= 1720°F Zero FLow
’ Zero Cover GAS PRESSURE
MiniMum OperAaTION PooL LEVEL

TSAT
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MEASURED AND PREDICTED SODIUM TEMPERATURES AT TOP
OF THE FUEL SECTION, TX1016, FOR ROW 2 FOTA-FFTF
(Test Initiated From 100% Power/100% Flow)

1400

/7 -~

/ |
L
/ \ @ — — — Measured data
. (O————— Pre-test prediction with flow
/ and heat redistriHution;
/ _best expected

O— — = Post-lest prediction with flow

and heal redisinbution;
best expected

-
Qo
o

= — = = Pre-test prediction with
current CRBR assessment
“approach. 3., withoul fllow

“and heal redistribution,

:

-
-
2
o
E
L3
-
E
2
©
O
w

V Pre-lest predictions with
CRBR design approach (3.r;
with flow and heat
redistribution)

8

100
Time (Sec)




TRANSTENT REACTOR/CORE DESIGN REQUIREMENTS SUMMARY

® ProrPer INTERFACE ReQUIREMENTS HAVE BEEN ESTABLISHED

® CompATIBLE STEADY STATE OPERATING ConDITIONS HAVE BEEN ESTABLISHED
(e.5., THROUGH ORIFICING)

® AcL Desieon Basis Accipents (OverpowerR AND UNDERCOOLING) HAVE BEen
EvALUATED ON A CoNSERVATIVE BAsis AND MeeT THE DesioN GUIDELINES OF:
-- No BoiLineG
-- No CLAD MELTING
-= ACCEPTABLE LIFETIME/STRUCTURAL INTEGRITY
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CORE T DEVELOPMENT TEST PROGRAMS

0 FueL ASSEMBLY

O BLANKET ASSEMBLY
O Core Pressure Drop
0 ExampLES oF DATA
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IEST TITLE

ORNL 19 A G1-Roo BunoLe Hear
TRANSFER - SaDIuM

HEDL 217-Rop Low Frow Hear
TRANSFER - SopIuM

HEDL 217-Rop BunoLe Bixine - H0
ML 91-Rop BunoLes MixinG - HZO
MIT FueL BunoLe TeH

WARD 11:1 ScaLe Wire Wrap DunpLE
AR FLow

HEDL CRER AssemeLy FLow Anp
VIBRATION

HEDL FFTF AssereLy/BunpLe FLow

HEDL InceT/OurLer NozzLe AvD
OriFice Frow

EBR-11 OriFice Cavitation ProoF TesT

® HODL AssemLy QutLet Nozzie INsTRU-

MENTATION

WW Bunoce TemPeraTURE DISTRIBUTION
Over WiDe OperaTING Rance, IncLuDING
TRANSIENTS

Low FLow BunoLe Teweeranure DisTRIBUTION

DeTaiLep BuoLe Mixine
BuoLe SwirL A Mixin

Fuow SeLiT, 4P, FLow DisTRIBUTION AND
MixinG

DevaiLen S/C AxiaL A Cross Frow
CHARACTERIZATION AND MIXING

VERIFICATION OF FLOW AND VIBRATION
CHARACTERISTICS

BunoLe Pressure Drop
CaviTATION AND 2P CHARACTERIZATION
FLow ControL ORIFICE LIFETIME/CAVITATION

CorreLATE T/C OUTLET TEMPERATURE
MEASUREMENTS

CoMPLETED
IN PROGRESS

CoMPLETED

CoMPLETED

CoMPLETED

9% CoMPLETED

IN PROGRESS

Testing ComPLETE



(e -V

EOR BLANKET ASSEMBLIES
TEST TITLE SUPPORTING INFORMATION
WARD Fur Scace 61-Rop AssemeLy WV BunpLe TemperaTure DisTrRiBUTION OVvEr

HeaT TrRaNSFER - Sopium
HIT&M&MT&!-HZO

WARD 5:1 ScaLe WiRe Wrap BunDLE
AIrR FLow

HEDL AssevBLy FLow AND VIBRATION -

H0
WARD Ful Scaie BuoLe Pressure Drop
- SopiuM AND WATER

HARD Buanker FLow ORIFICING
CHARACTERIZATION

HEDL AssemeLy QuTLET Nozzie
CHARACTERIZATION

WiDE OPERATING RANGE, INCLUDING TRANSIENTS

Fuow SeLit, P, FLow DiSTRIBUTION AND
MixinG

Devaiep S/C AxiaL anp Cross Frow
CHARACTERIZATION

VERIFICATION OF AP AND VIBRATION
CHARACTERISTICS

BunoLe P Over Wine Fuow Rance
Pressure DRoP CHARACTERIZATION

CorreLATE T/C QuTLET TEMPERATURE
MEASUREMENT

STATUS
% ComPLETED

In ProGRESS

CoMPLETED

CoMPLETED

PLANNED

Testing CoMPLETE



WARD BLANKET ASSEMBLY HEAT TRAWSFER TEST

RANGE OF TEST PARAMEIERS
Power InPuT 17 710 880 Kw
FLow 2 10 140 Gem
ReynoLps NUMBER 500 vo 26000

Power-To-FLow RaTIO 100 vo 300°F
Power INPUT GRADIENT 1:1 10 4.6:1 (Max:Min)

COMDITIONS SIMULATED

AD1ABATIC BOUNDARIES
INTER-AsSeEMBLY HEAT TRANSFER EFFECTS:

-= AuxiLiARY CooLiNG
-= AUXILIARY HEATING

TRANSIENT AND NATURAL CIRCULATION
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NORMALIZED TEMPERATURE RISE:

18251

te

14

12

ol

Re

I R .

¢ . e W

LEGEND:

LRl

1 D DATA - RUN 1)
CATA - RUN 321 REVERSED

w— "COTEC™ CODE PREDICTION

A 0,27 FLow seLiy
fo080, 818, Fed2 ame13

AUN 80 I
RUN &0 312
FLOwSe G

127 w7/uR
PONER 439 KXW
T W3°F, 218%

PRELIMINARY RESULTS
BASED ON RAW TEST DATA

NEATED
ZONE MIDPLANE

o) 2% IN.
DOWNSTREAM OF

OQUTLET OF NEATED

ZONE LEVEL "A"

MEATED ZOWE LEVEL "L~

13,000

NOAMALIZED ROD POVER PER ROW
Predicied Vs. Measured Temperature Proflles - Input 2.8/1 Gradient — 440 KW

A-R3/

lu

1.8

14

14

12

13

A



BLANKET HEAT TRANSFER TEST

PREDICTED VS.
MEASURED PEAK
NORMALIZED TEMPERATURE
RISE

O
w
—
O
O
>
0
O
2
=
©
@
o
(+

15

14

13

12

1.1

00

COTEC Parameters

o B = 006
§=10
Force = 0.2
Amix = 10
Dy Flow Split

.

Re > 4000

//Heal Input Gradient

d 0 461 Max./Min.
a 281 Max./Min.
0 20:1 Max./Min.
A 101 Max./Min.

® Inner Blanket—
1.1:1-1.7:1 Max./Min.

® Across Corner- 34:1 Max/Min.

it

/,‘
&
FRO)
/7 rd
L2}
4/

11 12 13 14 15 16 17
Measured

10

18
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- FRICTION FACTORTESTDATAFORTIGHTPITCHTO"

®

DIAMETER ROD BUNDLES WITH 4 IN. WIRE WRAP SPACER LEAD -

FRICTION FACTOR, |

mmorntmnnowm_ﬂ

o ™ 10% 100%
we T o T T T
o] MADIAL BLANKET MEAT TRAMSFER TEST - NA 316°C. m‘n‘
\ WATER TEST ROOM TEMPERATURE
a9 |- O CMIU & TODREAS
. [ STO 1 SCALE AIR FLOW TEST
£ O REMMEP/D = 1125
20 |- '8, — HOFMANN KFK 1843 %/0 = 1.32 )
04a Re - 400
1:: /\.‘.’tm%‘pﬁ.pf&;un:&-—“—
. : -%?- \R.::. - :f;‘ TURBULENT
A ’ .
' LAMINAR x *
2 - ;E:_\i. .
B NOVENOSTERN
' _ © v
o8 - ___L
e l . -
KPR 1843
”» o 08 W ! Ll 1 L|Lll § ¢ 4 223
" 4 S 8100 2 4 S 8000 2 4 @ 80000 2 4 & 8 100000

MO0 BUNDLE REYNOLDS MO Re
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®

CORE PRESSURE DROP TEST RESULTS

® Rance oF DATA AND STATUS

O TvpicaL ExampLes ofF Test DATA/CoRRELATIONS/RESULTS



CORE PRESSURE DROP TESTING - STATUS
~4P AT 1002 RANGE OF TEST TEST
COMPONENT FLOW (Ps1) DATA (%) STATUS

CORE

FueL: INLET-ORIFICE-SHIELD
Rop BunoLe
Rop BunDLE INLET AND OuTLET
OutLer NozzLe

INNER BLANKET: INLET-ORIFICE-SHIELD
Rop BunpLe
Rop BunpLe INLET AND OuTLET
OutLer Nozzre

RADIAL BLANKET: INLET-ORIFICE-SHIELD
Rop BunpLe
Rop BunoLe INLET AnD OuTLET
OutLer NozzLe

PrIMARY ConTROL: INLET-ORIFICE-SHIELD
Rob BunpLE '
Rop BunpLe INLET AND OQuTLET
OutLET NozzLe

SECONDARY CoNTROL: INLET-ORIFICE-SHIELD
Rop BunpLEe :
OuTLET

ReMOVABLE RADIAL SHIELD: OverALL
PisTon Rines

oY W U W
O N b 00U
N 000 &owv

4
1.4
0.9

63.5

32.6
0.7
0.4
4

N
W N - ~J - . - O
O oUW -~

0015 - 135

2 - 120
2 - 120
2 - 200
2 - 200
2 - 200
2 - 200
18 - 125
18 - 125
18 - 125
30 - 1290

30 - 120

CoMPLETE
CoMPLETE
CoMPLETE
CoMPLETE

PLANNED
ComPLETE
CoMPLETE
CoMpPLETE

PLANNED
CoMPLETE
COMPLETE
CoMPLETE

CoMPLETE
Compi TE
CoMPLETE
CoMPLETE

CoMPLETE
COMPLETE
CoOMPLETE

COMPLETE
CoMPLETE
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" FRICTION FACTOR DATA AND CORRELATION FOR
217 PIN WIRE WRAP SPACED FUEL ASSEMBLY

Percent Of Design Flow (Zone 1)
05 10 25 5 10 25 50 100
LI LT LI LAY L O R
I = g [1.080 + 0.0927(1000/Re2) + .1694 (1000/Re?))
for Re > 1000
= B4/Re for Re < 1000

. 10

IR EERLL

01

Friction Factor,

4.335 Duct Across-Flats °
0.230 Roc Diameter (Inches)
001 e oo v anmd st

102 103 - 104 105
Reynolds Number, Re '

=Tl

i ITIHUI

0000-9
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®

OVERALL FUEL ASSEMBLY LOSS COEFFICIENT AS A FUNCTION
OF REYNOLDSNUMBER FROM CRBRP FUEL ASSEMBLY FLOW .
' ‘ AND VIBRATION TEST

' Percent Of Design Flow (Zone 1)
1% 2% 5% 10% 20% 50% 100%

it o A mEeiny mmer me R EERSY

Reference Area = 3974 in2
Diameter = 2.25 In,

% Inlet Nozzle Re =30 X rod bundie Re

ERERLLL

(X
|

<+ Design Range

| |
105 108
Inlet Nozzle Reynolds Number (Re)

Overall Fuel Assembly Loss Coeflicient

8890-14
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10999

mcmv:. FACTOR (1)
-

PRIMARY CONTROL ASSEMBLY ROD ®
| BUNDLE FRICTION FACTOR '

PERCENT OF DESIGN FLOW

8 ™ [T % 20% 40% 50% 100%

| }l | | 'll |

e

"—-=
o |
5 |
=3 |

O LowFLOW TEST :

- :
) S I T W N T O O 1 | N T I W W
! 1’ "t 108

REYNOLDS NUMBER (Re)
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LARGE Core T&H DATA BAse AVAILABLE

DATA ON ALL ReacTtor CoMpONENTS - OVER WIDE RANGE OF
OPERATION, E.G., AP, HEAT TRANSFER DATA

UNCERTAINTIES Usep FOR PSAR BASED oN AVAILABLE
EXPERIMENTAL DATA

ALL Data Wice Be Factorep InTto FSAR Input
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CONCLUSIONS

ReacTor FLow DiSTRIBUTION Meers CompoNENT Desicn REQUIREMENTS

CooLine FLow PATHS WeLL CHARACTER1ZED, ORIFICE CoNTROLLED,
TesTeD, MoDELED

LARGe ComPoNENTS T2H DeveLopMenT DATA Base
CoMPREHENSIVE DESIGN WITH CONSERVATIVE, YET ReaLisTIC, LiMits

ANALYTICAL METH(DS VERIFIED WITH LARGE DATA Base



FUEL AND
BLANKET DESIGN




Sie -t

@ARD

CRBRP CORE MECHANICAL DESIGN
FUEL, BLANKET, SHIELD

Bases
Description
Evaluations

Testing programs



SAE Y

DAMAGE SEVERITY LIMITS

Damage Severity Level

Event CategLory (RDT C-16-1)

Normal operation No significant loss of effective
lifetime

Anticipated events No reduction of effective lifetime

(Upset) below the design values

Unlikely events A general reduction ir the fuel

(Emergency) burnup capability and, at most, a
smali fraction of fuel rod cladding
failures

Extremely unlikely events Maintain coolable configuration
(Faulted)

‘PSAR guideline

@ARD

Design Limit
Ductility limited strain < 0.2%
(normal creep & plasticity)
Power-to-meilt
Proportional elastic limit
One wire diameter-flow channel
closure

Ductility limited strain <= 0.3%

Cumulative damage function
= 1.0(creep rupture, plasticity,
fatigue damage)

Cladding solidus, no Na boiling*

8253-2
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CRBRP FUEL ASSEMBLY COMPARISON WITH FFTF

Design Farameter

Types of descriminators (orificing
zones)

Lower shielding length (incheal

Ouct ioad p:d linches):
—DulsiCe dimensicn

~Wall thickness
Fuel rod growth clearance (inches)

Type oi top load pad (outlet nozzie)

Misaligned grapple pickup capability
{inches)

CRBRP
Value

200
{1 piece)

4745

0205
210

Fixed

1756

FFTF
Vaiuvs

3

215
(3 piece)

4715

0.180
1.00

Floaling
collar

125

Reason for Ditference

Core arrangemant and core size

FFTF close 4 loop cooling not
required in CRBRP

Accommodatz :arger se:amic loads
in larger core

Provide more space for irradiation
induced deformation in higher
burnup reloads

Evolution of creep and swelling
equations for co/e restzaint

Allow for more tolerance stackup in
larger CRBRP core

6185-15
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CRBRP FUEL ROD

Dished Fuel Pellet Blanket Peliet Top End Cap
0.1935" Dia. 0.180” Dia.
913% TD 96% TD. 20% CW 316SS

=

‘Bottom End Cap Y ass
14” UO2 Bianket Pellet Stack
38" Mixed Oxide PuO2 UO2
Fuel Pellet Stack

14 UOz Bianket Pellet Stack

Pull Through Wire
Attachment

Cladding - 20%
Cw 31688

‘Wrap Wire - 20% CW 318SS

Length 114.4"
(5P~ Cladding

0.230" Dia.
0.015" Wal

81181

©® @



CRBRP FUEL ROD COMPARISON WITH FFTF

Design Parameter

Peliet PuO, content

Peliet density (percent of
theoreticai)

Pellet diameter (inch)

Axial blankel stack lengths (inch)
inconel reflector lengths (inch)
Flssion gas plenum length (inch)

Overal. rod length (inch)

CRBRP
Value

033

813

' 4

FFTF
Value

0225/0275

904

0.1045
08
57

}

Reason for Difference

More power per assembly in CRBRP
heterogeneous core

Reduced FCMI for same smeared
density

Breeding requirements of CRBRP
Shielding provided by axial blank sts

Provide more space for
accomodaiion of fission gas in
higher burnup relcads

As above
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CRBRP BLANKET ASSEMBLY

61168

© @



CRBR BLANKET ROD

Gas Tag Capsule
UO3 Pellet - W
0470 = 0001” Dia.

956 * 1% TD oy — ) End Cap

@ @ WQ Plenum =

Spacer

64" Pellet Stack
Depleted Uranium Oxide
End Cap Boitom

b Wrap Wire

&
Pellet To Cladding .
P Diametral Gap Length 114.75
Cladding 316SS 20% CW 0.006"” Nom.
0.506 = 0.001" OD.
0.4760 + 0.0005" |.D.

6112-28
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DESIGN EVALUATIONS - KEY FUEL RESULTS

Cladding damage
e Cladding damage is within design limits
o 35 percent margin on steady-state cumulative damage
e 75 percent margin on steady-state ductility limited strain
e 2 percent margin on steady-state and transient ductility limitec strain

* 8 percent margin on steady-state and transient ductility limited strain
Wire wrap
® Maximum wire wrap stress and strain are below limits of 21 ksi and 0.6%
e Maximum wire slack is 0.1 inch; acceptable
Bundle/duct interaction
e Maximum bundle/duct interference of 0.020 inches below limit of 0.056 inches
e The maximum bundle/duct clearance of 0.04 inches is less than the 0.054 inches
(6 mils/ring) limit
Duct dilation
® Thke maximum duct dilation is ~ 80 mils which is less than the limit of 108 tnils

@ARD —



DESIGN EVALUATIONS - KEY BLANKET RESULTS

Clacding damage
e Cladding damage is within design limits
e 68 percent margin on steady-state cumulative damage (Radial)
250 percent margin on steady-state ducltility limited strain (Radial)
9 percent margin on steady-state and transient ductility limited strain (Inner)
600 percent margin on steady-state and transient ductility limited strain (Radial)
e Marg.ns are not reduced due to FCMI from a mid-life power jump
Wire wrap
® Maximum wire wrap stress and strain are below limits of 21 ksi and 0.3%
® Maximum wire slack is < 0.1 inch
Bundle/duct interaction
® Maximum bundle duct interference of ~ 0.013 inches is below the design guideline
0.033 inch
® Maximum bundle/duct clearance of ~ 0.065 mils. Adequate based on testing
® Adequacy of design due to unique blanket features {stiffness) to be obtained from EBR-II
and FFTF irradiation testing (WBA-40, 41, 45)
Duct dilation
e The maximum duct dilation is 67 mils for the IBA and 82 mils for the RBA which is less
than the limit of 108 mils




DEVELOPMENT TESTING FOR FUEL SUPPORT

Title
Assembly flow and vibration
Inlet/outlet nozzle feature

tests
Fuel transient performance

Fuel steady-state irradiation

Reference cladding/duct
material

Run beyond cladding breach

@ARD

Supporting Information

Verification of flow, vibration
characteristics

Verification of design adequacy

Verification of transient
performance

Verification ol steady-state
performance

Irradiation induced swelling,
in-reactor deformation,
post-irradiation t2nsile
properties, post-irradiation
fracture, cumulative damage
Establish feasibility and
allowable operating time of
breached rods/assemblies

Status

Complete
Complete

EBR-IV'TREAT testing partially
completed FFTF and CRBRP
testing to be done in EBR-II
and TREAT

EBR-Il testing complete, FFTF
testing initiated

EBR-Il testing essentially
complete; FFTF testing planned

EBR-ll irradiations in progress
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STATUS OF DEVELOPMENT TESTING FOR

Title
R.B. heat transfer test

Blanket rod irradiation testing

in EBR-lI
Blanket assembly irradiation
testing in FFTF

Blanket flow control testing
Blanket bundie compaction
test

Blanket mechanical testing
Blanket assembly flow and
vibration testing

Duct ioad pad strength and
bending stiffness test
Cladding rupture ‘est
EBR-ll duct crushing test

@®ARD

BLANKET SUPPORT

Supporting Information
Verification of heat transfer
behavior
Verification of steady-state
performance

Verification of steady-state
performance

Provide orificing cata
Verification of rod bundle
behavior

Verification of design adequacy

Verification of flow vibration
characteristics
Verification of duct behavior

Verification of cladding behavior

Verification of irradiated duct
behavior

Stailus
Tesling > 90% complete

Two tests complete, post-test
evaluations complete

Two experiments in FFTF,
instrumented blanket test being
fabricated

Testing complete

Testing complete

Testing complete
Testing complete

Testing 80% complete

Testing complete
Testing complete

8253-7
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KEY FUEL AND BLANKET
ONGOING DEVELOPMENT TESTING

Effects of axial blankets on fuel pins

e CRBR-1, CRBR-3, CRBR-5, D9-4, AB-1
33% Pu content in CRBRP fuel

® PIE of ANL-08 (30-40% Pu)

e CRBR-3 and CRBR-5 experiments

® FFTF reload fuel ~ 30% Pu

Link FFTF data base to EBR-ll data base
Slow overpower transient response

e WSA-10 and WBA-24 tests completed
e Operational reliability testing program in EBR-il
e Slow ramp rate FCTT testing

® TREAT transient ‘esting

RBCB testing in EBR-1

FFTF blanket confirmatory testing

e WBA-40, WBA-41, WBA-45/46



SUMMARY OF DEVELOPMENT PROGRAMS

EBR-Il fuel and blanket steady-state testing completed
TREAT testing of reference EBR-Il fuel rods completed
Major FCTT testing completed - testing to link different
heats of materials is ongoing

Slow overpower and RBCB testing in EBR-Il (ORT)
ongoing

Future TREAT testing of FFTF and CRBRP prototype rods
is planned and ongoing




CONCLUSION

e The fuel and blanket design limits have been derived from
damage severity limits

® Analysis and testing to date have shown that core design
limits are met

® Major testing programs are complete. Extension o<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>