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/ %, UNITED STATES
! NUCLEAR REGULATORY COMMISSION- n

[. & ,I ADVlsORY COMMITTEE ON REACTOR SAFEGUARDS
o. wAsmwoTow, o. c. zossa

.....

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, Wasnington, DC

| 1) 8:30 A.M. - 8:45 A.M. ACRS Chairman's Report (0 pen)
| 1.1) Meeting announcement (JJR)
| 1.2) Items of interest regarding

ACRS activities (JJR/RFF)

2) 8:45 A.M. - 11:30 A.M. Skagit/Hanford Nuclear Project Units-

1 & 2 (0 pen)
2.1) 8:45 A.M.-9:15 A.M.: Report of

ACRS Subconsnittee (JCM/AJC)
2.2) 9:15 A.M.-11 :30 A.M.: Meeting

witn NRC Staff and Applicant
(Note. Portions of this session will
be closed as necessary to discuss
Proprietary Information applicable to
this project.

'

3) 11:30 A.M. - 12:30 P.M. NRC Safety Research Program and Budget
(0 pen) 1

( 3.1) Discuss proposed ACRS report to i

'

the U.S. Congress regarding the
, proposed NRC Safety Researen Pro-
f gram and Budget for FY 1984-85 '

i

| (CPS et al./SD et al.)
I

| 12:30 P.M.. - 1:30 P.M. LUNCH

4) 1:30 P.M. - 2:00 P.M. ACRS Activities (Closed /Open)
4.1 ) 1 :30 P.M.-l :45 P.M. : Appointment -

of ACRS members (JJR/D0/RFF)(Closed)
(Note: This session will be closed to
discuss matters that relate solely to the
internal personnel rules and practices
oftheagency.)

4.2) 1 :45 P.M.-2:00 P.M.: Future ACRS
activities (0 pen)
4.2-1 ) Anticipated Subcommittee

activity (MWL)
4.2-2) Future Committee activities

(RFF)

- . . . ..

. _ _ _ _ _
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274tn Mtg. Schedule -2-

5) 2:00 P.M. - 4:00 P.M. Meeting with NRC Commissioners (0 pen) |
5.1) 2:00 P.M.-2:30 P.M.: Discuss items

'

for meeting with NRC Commissioners:
5.1 -1 ) SECY-82-18, 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 and Related Views -
ACRS report of Jan. 10, 1983
(WK, et al.)

5.2-2) 3:00 P.M.-3:30 P.M.: Comments
by EDO 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 Researen Program and Budget
(0 pen)
6.1 ) Discuss proposed ACRS report to

the U.S. Congress regarding the
proposed NRC safety research
program and budget for FY 1984-
85 (CPS, et al./SO et al.)

,

i
Friday, February 11,1983, Room 1046,1717 H Street, NW, Wasnington, DC !

7) 8:30 A.M. - 12:30 P.M. Clincn River Breeder Reactor (0 pen)
,

7.1) 8:30 A.M.-8:45 A.M.: Report of -

ACRS Subcomnittee 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 to discuss Proprietary i

| Information applicable to this project.) .

I !
'
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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 (0 pen)
8.1) Meeting witn NRC Staff and Applicant

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

9) 8:30 A.M. - 10:30 A.M. Preparation of ACRS Reports (0 pen / Closed)
9.1) Discuss proposed ACMS reports on:

Skagit/Hanford Project (Closed).

NRC Safety Researcn Program and, .

Budget (0 pen)

10) 10:30 A.M. - 11:00 A.M. Scope / Conduct of ACRS Activities (0 pen)
] 10.1) Discuss proposed changes in the
'

scope and conduct of ACRS activi-
'

ties to increase Committee effec-
tiveness (JJR/RFF)

11) 11:00 A.M. - 12:30 P.M. Reports of ACRS Subcommittees (Oper./ Closed)
11.1) 11 :00 A.M.-ll :45 A.M.: Regulatory

Policies and Practices (HWL/MCG) -.

Proposea regulatory reform (Closed)
11.2) 11:45 A.M.-12:30 P.M.: TMI-2 and

Metal Components - Steam generator
tubo repairs and restart of TM1-1

(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 (0 pen)
i 12.1) Class 9 Accidents - Severe Accident

Research Program (WK/AJC)
12.2) Decay Heat Removal - Removal of

decay neat by feed and bleed (DAW /PAB)
'

13) 3:30 P.M. - 4:00 P.M. Concluding session (0 pen)
13.1) Complete discussion of items considered

during this meeting
|
!
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be permitted caly during those portions Thursday. EJbmaryJa Jss2 discuss the report tf the CRBR |.
' Subcommittee and design ted working !

of th2 meeting wben o transcript is being a:30 A.Af.-e45 A.AD Opening groups. and ACRS consultants whm may

f
kept, and questions may be asked only

will report bnefly on. matters of current Construction Permit for the CRBR.

Remorks (OpenJ-The ACRS Chairman be present regaring the request for a
by members of the Subcom=ittee.Its,

n..

.. .. n . a r ne .y4.a.gg,t7Hanford Representatives of the NRC Staff andgf~
consultants, and Staff. Perseas desirine '

7~27'5}'y,5 'G't, s the Applicant will report to thet make oral statements should noufy ~ 4
! I tha Designated hiatal Caployaa as far JVuclear Pm]ects.Unsts 1 and 2,-(Open.}. Committee reonrrime the nmnneed

y in advance as nmetinnble an that .n.. _ i. . i. . .. . . a # . . . .

facility design and respond to related~~

appropriate arrangements can be made r'eM'oIth7AdShy ~' ho may
' '.: m

questions.
-

to allow the necessary time during the subcommittee and consultants w Portions of this session will be closed
meeting for such statements. be present regardmg the request for a as necessary to discuss Proprietary

The entire meeting will be open to Construction Permit for this facility, Information applicable to this matter.'

Members of the NRC Staff and
_

public attendance. representatives of the Applicant will Saturday. February 22.1S33
The agenda for subject meeting shall make presentations and respond to 8:30 A.M-10'30 Ahl-ACRS Reports_

be as followr'
'

' questions regarding this matter. to M and the U.S. Congress (Open/
Tuesday. Februc.ty 2; 1983-&30 a.m. portions of this session wiu be closed Closed}-The Committee wiD ccmplete

J Untilthe Conclusion ofBasiness as necessary to discuss Proprietary Its reports to the NRC and the U.S.
Information related to this project. Congress regarding matters discussedb ne Subcommittees will review the 11:30 AR-fr30 P.AL:NRC Sofety during this meeting.Source Term Program with various Research Pmgram (Open)--The ACRS Portions of this meeting willbe closed

membe:s of the NRC/RES Staff. members will discuss the proposed as necessary to discuss informationI_ During the initial portion of the ACRS annual report to the U.S. which willbe involved in ana
(

meeting. the Subcommittees, along with Congress regarding the proposed NRC adjudicatory proceeding.
any of their consultants who may be safety research program and budget for 1030 A3L-12m Noon and 2:00 P3L-,

F present, will exchange preliminary FY 1984-85. 3MPM-Reports ofACRS
views regarding matters to be . 1:30P.M.~t30 PN.: ACRS Activities Subcommittees (Open/ Closed}--he
considered dunng the balance oithe (Open/ Closed}--%e members wul Committee willhear and discuss reports;
meeting. discuss the basis for reappointment of * of designated subcommittees regarding-

- ne Subcommittees will then hear ACRS members to the Committee. ongoing safety related activities
presentations by and hold discussions The members will also discuss including proposed reform of the (
with representatives of the NRC Staff. proposed and anticipated subcommittee regulatory process, repair of the hree
their consultants. and other interested and full Committee assignments as well . Mile 1:!and Nuc! car S*stien Unit i staa u

g. pcr:ons regarding this review. as the scope and naLune of ACRS generators. proposed NRC action plan
Further mformation regarding topics activities.

to be discussed. whether the meetmg The members will also discuss their
regarding steam generator tube integrity.

\ ',.
,

consideration of Class 9 accidents in the
has been cancelled or rescheduled. the report of January 10.1983 on SECY-82-

'

? Chairman's ruling on requests for the IB: Proposed Commission Policy regulatory process, and decay heat
-

v

Statement on Severe Accidents and _
removalprovisions in nuclear power

4 opportunity to present oral statements
and the time silotted therefor can be Related Views on Nuclear Reactor

planta.
3.00 P.M-3:30PM.: Misce!/aneousx

E. obtained by a prepaid telephone call to Regulation.

li the cognizant Designated Federal A portion of this session will be (Openf-ne members will complete
action regarding items consideredclosed as necessary to discuss matters

g Employee. Mr. Gary Quittschreiber or that relate so!ely to the internal during this meeting. @
Mr. Don Ducci (Telephone 202/834-3287) personnel rules and practices of the Procedures f at the conduct of and*

). or Ms. R. C. Tang (202/634-1414) participation in ACRS meetings were.

between 8:15 s.m. and 5 00 p.m EST. agency.
2:30P.M-4mPAL Meeting with pub:ished in the Federal Register on*-

g Usted: January 25.1963. NRC Commissioners (Open)-The October 1.1982 (47 FR 43474). In
*

j accordance with these procedures, oral
,

John Wo%a. members will meet with the NBC or written statements may be presented3
* Advisory Committee Manesement C#icer. Commissioners to discuss the

recommendatsons of the Committee in Dy members of the pubi1C. recordings

its report of January 10,1983 on SECY- willbe pennitted only during thoset tra 0 . es-nso ru.a i-a-al a ss ami

82-ID: Proposed Commission Policy portions of the meeting when a .i erusso coos tsac.es-as -

Statement on Severe Accidents and
transcript is being kept, and questions*

| j Advlaory Committee on Reactor Related Views on Nuclear Reactor.
may be asked only by members of theL .

Committee. its consultants. and Staff.
,

*

Safeguards; Meeting Regulation. Persons desiring to make oraldmP.M-osPAL NRCSofety
4 statements should notify the ACRSJ In accordance with the purposes of Rewards (Open)-The Committee;

. Sections 29 and 82b. of the Atomic members will discuss the proposed Executive Director as far in advance as

Energy Act (42 U.S.C 2039. 2:32b.), th" ACRS anr.ual report to the U.S. practicable so that appropirate .

Advisory Committee on Reactor Congress regarding the proposed NRC arrangements can be made to allow the;.
*

Safeguards willhold a meeting on safety research program and budget for necessary ti ne during the meeting for.

such statements.Use of still, motion...

; February 3D.12.1983. in Room intG.1717 FY 1984-85.
., .

o;cture and telcWsion camern durineiI Street. NW. Washington, DC. %tice rnwy. February 1f, tu/O the meettna may be limited to sciected
of this meeting wa= publashed m the
tederal kegater on January lu 19aJ. n.30 A3t.1230 PAL ond 2:JJ PAL- poitions of the meetmg n tieternuned

|
%e agenda fut the subject ma ung L;t:1P.M C:;nd.RimBrua Ra. :us by the Chairm.u. is.! . u.+u,, erwding,

will be as follows: (Open/-The members will hear and the time to be set asitte for this purpose

w

fff $9
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sy be ebtain d by a t:!ephon2 call t2 Th2 petitiert reqursts th:t the decisiin In bri1fing tha case or in filing eny_ . - -

9 the ACRS Executive Director (R. F. to consolidate the Reed post omce be motion to dismtss for vant of

Frs!cvl crior to the meetm2. In vtcw of recen:fdcred. prosecution. in appropriate
, { he consibdity that the schedule for Tae Post.il Reorganization Act states: circumstances the service may

crporaic 1,y rc crcnce a!! c *.".y
CR3 ineet4ngs utmy ue adjusted i,y il.d Pe pestal Ma sM pr'ivider e pcrtica cf a15;31memer3ndum!!!ed

*

'aahman as ncscessary la facilitate the m.amun;.ru degree vi essecuve ena rezuiar pursuant to such an order., conduct of the meetag. persons postal services to rural etees.cornmunities, The Act does not contemplate .

planmng to attend should s. heck with the n.f sma'! tcwns whcrr. pe=t c5ces sre :ot

ACRS Executive Directorif such
self.eustainmg. No amail post of5ce shall be appointment of an Officer of ths .

closed solely for operatmg at a deficit. it Commission in section 404tb) cases.* .

. rescheduling would resultla major being the specific intent of the Congma that and none la being appointed.The
inconvenience,

eHective Postal cervice be insured to Commission order-s-
I have determined in accordance with

Subsection 10(d) Pub. I. 02-463 that it is
residents of yth urb.n and rural (A) The appealletter from Mrs. Lola

necessary to close portions of this , 3, "yh2XC) of edct Allen f the Reed post office be ;**
accepted as a petition for review 3

meeting as noted above to discuse * " * f pursuant to section 404(b) of the Act [39 g
Proprietary Information (5 U.S.C. [g,Y ,h"' d'by Pd U.Sh% - ,

552b(c) 4)), and information wnich will Service to consolidate post offices.ne (B) The Secretary of the Commission ~-
be invo ved in an adjudicatory ""' ,", ',, , ,$"*"",3,fs a{s a shall publish this Notice and Order inOC ;

-

proceeding (5 U.S.C. 552b(c)(10)) and Q*gg,].}{'{* ~~'' '' tion
, , .'-

the Fedefal Reg 16ter.
inictmat:ca that relates soleiy to the I

By the Co:nmission.Internal personnel rules and practices of The petition appcors to set forth the iDavid F.Hanis,the agency (5 U.S.C. 532b(c)(2)). Postal Service action ecmplained of in
.

*

Further information regarding topics sufficient detail to warrant further Sscretary.
-

to be discussed, whether the meeting inquiry to determine whether the Postal 7'APPENDurhas been cancelled or rescheduled, the Service complied with its regulations for *
Chairman a ruling on requests for the the consolidation of post cff, ces.* oocks Na As3 tJ |

.f;*

opportunity to present oral statements Upon preliminary insp ction. this case 4-
and the time allotted can be obtained by appears to involve the following tssues .,mn ,ts,. i=,' ,re ,cep ean,,,,,,ec>. arasaaao-o -t
a prepaid telephone call to the ACRS ,f g,,,- e.a r.iees re,e a a.a ,e w po-w s.w. 2

, , , ,

Executive Director. Mr. Raymond F. 1.Did the Postal Service properly o,so un xos ,,s g g
Fraley (telephone "c2/634-3265), consider the effect on the community * * 7.18a3 tm_e oev,8- g gg.=* 7
between 8:15 Aaf. and 5.00 Pat EST. under 39 U.S.C. 4G&fb)(2)(A)? g ,,, 3 ,,,,,,,,,,,,,,,,,,,,,,3,g,,

-

2001 siska ~.'Date January 23,1983. 2.Did the Postal Service adequately
'"7,$,7 "'" "" .}""4 *8

- ohn C. Hoyle, consider the effect on employees under
. Edsisory Comenit:se Manasement. Cfficer. 39 U.S.C.4G4(b)(2)(B)? un. 21. sees m P e= r, , row no.s pen. ,,

''';"d*]',j '"' ''' !" '' j'Otoer iss .es oflaw may become gp o awsn ru.e s.a.s= a4s .=
saAsse caos riews.4s apparent when the Commission has had m o in , or , imir 43

L,,,, .La'* g LC="-the opportunity to examine further the ,,
.Edetervsmation made by the Postal . , , , , , , , , 6
-ar==a ==v r====. = ==am's

POSTAL RATE COMMISSION
Service.The determination may be

tN es',*found to resolve adequately one or more us, ts.tses

(Docket No. A83-13; Order No. 4801 of the issues involved in the case. acri.aa. w as tisc .oamst j
in view of the above, andin the

Mrs. Lola Allah, Petitioner; Notice and interest of expediting this proceeding tra o r.as-ses ru.4 us. sana : yOrderof Filingof Appeal under the 120. day decisional dead!!ne sas.ma caos riis.es.4s
Imposed by section 404(b)(5), the Postal _ >g

January 24.19e3. Service is advised that the Commission
--

On January 18.1983, the Corr. mission reserves the ri;;ht to request a legal SECURITIES AND EXCHANGEreceived an appealletter from Mrs. Lola
memorandum from the Service on the COMMISSION

*
-

Allen (hereinafter " Petitioner"). Reed, issues described above and/or any 7.="

Oklahoma 73563 concerning the United further issues oflaw disclosed by the IRelease No.12985 (8t2-5380)! . ~g
3

States Postal Service's decfslon to determination made in this case. In the
.

consolidate the Reed. Oklahoma, post
event that the Commission finds such Atilance Tax-Exempt Reserves,inc.;

office.The appea! letter appears to
memorandum necess to explain or Filing of an App 5 cation -

. a,

..

request the review provided for by clarify the Service's I position or "'*- .

[
Reorganization Act 39U.S.C.404(b]].s

interpretation on any su issue.it will
, -

section 404(b)of the Postal Notice is hereby given that A!Ilance ,

make the request therefor by order.
T,ax-Exempt Reserves. Inc ,

I
ne Act requires t at the Postal specifying the issues to be addressed. ( Applicant").140 Broadway. New York,Service provide the affected community When such a requestis issued, the NY 10005. a diversified, open-end, .with atleset 60 days' notice of a

memorandum shall be filed within 20 management inve,stment company, , ,proposed post of!1ce closing so as to dava of the issuance. sod a cocy of the"r:e:re th! zud p: se-s wil' hm :
memorandum a rved on the g*** g*'g 5" ' '

~

he 't Wopportunliy to present their views "s
an application on November 19,1982. for y ,

, ,g ,g an order of the Commission. pursuant to ,4, ,

tseptemt re.ts etinstatsato-st.our iss usC tir.tbt :
'4217i Mrus November tr. Ierri tts4 les of pesence sovertans theem came appear at 3e

Comunission's standard of renew to set f artti et ss * to the Matter of Creshana.SC. Route et. Docket T
L '. '
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'

WASHINGTON, DC % 1 l lug

The 274th meeting of the Advisory Comittee 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 conformance 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, DC.

[ 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,DC20024.]

I. Chairman's Report (0 pen to Public)

[ Note: Raymond F. Fraley was the Designated Federal Employee for
thisportionofthemeeting.]

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 Comittee would require some
discussion regarding proposed testimony for the February 22
hearing of the Subcomittee on Energy and Environment chaired
by V. S. Representative M. Udall. He noted a proposed assign-
ment for the Human Factors Subcomittee 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.
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|C. Meeting with Comissioner Asselstine*

Chairman Ray reported on discussion with Comissioner
Asselstine recently during which Comissioner Asselstine
expressed his interest in an opportunity to discuss significant
letters at more frequent meetings with ACRS Comittee Menuers.
Chairman Ray pointed out Comissioner Asselstine's particular
interest in ACRS activities regarding the Comission's proposed
safety goals 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 esrly ACRS participation in Staff
activities because of the potential for misinterpretation of
ACRS positions.

II. Skagit/Hanford Nuclear Project Units 1 and 2 (0 pen to Public)

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

A. Report of ACRS Subcomittee

C. Mark reported that the ACRS Subcomittee 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 license process was
protracted by both seismic and environmental concerns to the
point that in 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 v;ere letters from ACRS consultants Z.

Zudans, I. Catton, and G. A. Thompson (see Appendix IV). C.
Mark indicated that several questions introduced at the
subcomittee meeting did not receive sufficient attention and
should be discussed at this session.

Way in which the population density takes account of the.

presence of about 5000 workers at the FFTF and the WPPSS
Nuclear Plant Number 2 now under construction

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
deper.dable source of power

2
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Conservatism in aspects of the design brought about by the'

.

change in site

Operability of the reactor core isolation cooling system.

in the event of failure of offsite power

Participation of Skagit personnel in the conduct of a.

Plant Specific Probabilistic Assessment.

C. Mark referred to a letter by E. J. Markey of the U.S. House
Subcomittee 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 this letter had been answered from the NRC 1

Chairman's office noting that the ACRS had a statutory
obligation to respond to such a request for a review.

D. W. Moeller inquired as to whether the question regarding
goals for collective occupational doses would be discussed.

D. Okrent asked whether the Staff had commented on consultant
G. Thompson's statements on the May Junction monocline. The
Committee briefly discussed the suggestion by the Staff for ,

drilling to study faulting at the site and the criteria to be I

applied to the definition of the safe shutdown earthquake. |

B. Plant Description by the Applicant

M. Stimac, Puget Power and Light Company, explained that recent
developments regarding regional power planning in the Pacific
Northwest have caused the owners of the Skagit/Hanford Project
to request that their safety and environmental proceedings be
temporarily suspended. He defined the organization of the
project and presented a synopsis of the federal licensing
effort (see Appendix VI). He described the site, the location
of the two units with respect to the N reactor, FFTF, and,

Washington Public Power Supply System Units 1, 2 and 4, and a
30 day reservoir associated with each unit as ultimate heat
sink. P. G. Shewmon requested information regarding the

f Applicant's current activities in the area of stress corrosion
l cracking control of primary system piping. Chairman Ray sug-

gested that the Applicant discuss bulk power system stability
questions and the arrangement of the four transmission lines
associated with the two units.

C. NRC Staff Discussion of Open Items and Commitments
'

C. Moon, NRC Staff, indicated that there are no outstanding
issues for a construction permit for the Skagit/Hanford plants.
He offered a list of principal review issues regarding the
change of site location (see Appendix VII). With regard to

3
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potential hazards from nearby facilities, he indicated that the*

transportation of amonia down highways was evaluated by the
Staff and the risk found insufficient to require protection
against the ammonia spill that would be postulated. Mentioned
also was a proposed toxic chemical dump to be located two to
three miles from the facility. He added that the Applicant has
made a comitment to provide the control room with appropriate
monitors for protection if needed should the hazardous waste
dump be constructed. The Committee briefly discussed technical
aspects of the proposed hazardous waste dump. With regard to
the design basis tornado, which was not discussed at the j

Subcommittee meeting, C. Moon indicated that an errata sheet
attached to the handout pointed out that the tornado would have
design parameters for a Class 2 region. This is acceptable
because the Staff's Regulatory Guide 1.76 shows this site in a
Class 3 region. C. Moon noted that with regard to site
geology, the Staff believes that there are questions concerning
the May Junction monocline and believes that additional
subsurface data are needed.

C. Moon reviewed the major Staff conclusions, pointing out that
the Staff believes that the Skagit/Hanford site conditions will
be accommodated in the design and operating procedures. He
indicated that the Staff had reviewed the Applicant's comit-
ments and again stated that there were no open issues in SER i
supplements. He mentioned the Applicant's request for an
Atomic Safety and Licensing Board delay, noting that the Staff
had not responded to the request.

D. Applicant Presentation Regarding Organization and Management

R. V. Myers, Vice-President of Puget Sound Power and Light
Company, discussed a 1980 bill which passed the Washington
State Legislature called "The Pacific Northwest Power Resources
Planning and Conservation Act" and how it impacted Puget Sound
Power and Light Company's request for suspension of licensing
proceedings. He discussed the results of a two year study made
by a regional commission set up under provisions of the Act
which predicted a maximum rate of load growth in the region of
2.9 percent and 5000 megawatts of load reduction as a result of
conservation over the next 20 years. Since the final draft
recommendation of this commission, which is due in April,1983,
may call for no additional construction of thermal power
plants, it may recomend that the Skagit nuclear units are
unnecessary. Therefore, the Utility has decided that it would
be unwise to proceed with the final environmental statement.

R. V. Myers set forth an agenda to discuss project ownership,
ard organizational structure, responsibilities of Puget Sound
Power and Light and NESCO, a project management and
engineering / construction organization, and the QA/QC program
for the nuclear units (see Appendix VIII). He explained how,
as individual investor owned utilities in shared projects
throughout the Pacific Northwest, each utility had the

4
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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 thennal facilities. This led to i

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 understands that the Quality
Assurance Program is a way to assure a reliable and cost
effective project. The Comittee 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 systeus. 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
management 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 low 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. The major

i geologic structures in the vicinity of the site were
| highlighted. With regard to faulting 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 dateable 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
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detennined 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 NESCO 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.
Newkirk 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 redesigned. In answer

i to a question by J. Ebersole, D. Hacking indicated that a
change was made from natural circulation to force draft cooling
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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
draf t 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. D. 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
General 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.

III. 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 internals 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 Committees 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 that while there are differences in the
approaches 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
XI). 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 CRBR review of Chapter 2 had changed since the
summer of 1982. The first of these involved a meteorology
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 position 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 behavior of radionuclides in the soil. M.

Bender asked for a copy of this analysis along with all of the
assumptions involved.

8
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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 explair.ed that the design is based
on a recurrence of the 1897 Giles County maximum modified
intensity 8 event, and a safe shutdown earthquake of 0.259
anchoring a Regulatory Guide 1.60 spectrum. He indicated that
the Staff has recomended 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 of the safe shutdown
earthquake acceleration if this seismogenic zone is considered
to exist as opposed to the diffuse seismicity in the southern
Appaychianregionwhichhasanumberassigned on the order of
2x10 In answer to another D. Okrent question, S. Brocoum*

of the Geology section 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 followed the recognized
i and accepted light-water practices identified in the Standard
| Review Plan and the Regulatory Guides. In answer to a question i

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,

j added that problems that would be different from a light-water
t

|
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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 (see Appendix XIV). He noted
that TVA determinations 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 terms of flood
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 haalysis of various
seismically induced dam failures. He then dis ussed the poten-
tial modes of failure including the major elements of the'

analysis for seismically induced 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 date ties into the date of
the probable maximum flood which tends to occur in July except
for large area stonns in the region which occur in March. D.
Newton indicated that the operating basis earthquake with
one-half the probable maximum flood is the controlling event
for failure of the Norris Dam.

J. Ebersole noted that the old Norris Dam Opgasoline 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,

|
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elastic analysis. The intent is 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 the use of average would not be appropriate for
design purposes but he expressed his believe that in this case
use of the average fcr the determination of the largest
earthquake that the plant can take before the systems start to
fail is more appropriate than using a minimum value. D. Okrent
questioned the usC 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). He
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

11 .
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' strength but also increased deformation, and if deformation is
a governing factor, that is not the conservative direction. D.
Okrent suggested that the reliability of some of the pene-
trations in an earthquake would depend on the amount of
O 'ormation. R. E. Palm admitted that Burns and Rowe had not
checked displacements at penetrations or at similar types of
locations recognizing that it is a problem endemic to a generic
approach to seismic margins. D. Okrent noted that if the
generic analysis is not sufficiently complete, it may yield
deceptive results. P. Dickson, Westinghouse, pointed out tnat
the results of the analysis showed that the approach to the
ultimate stress is not controlling since the design to yield
becomes the controlling influence. D. Okrent expressed his
belief that although the presentation was interesting, it will
have to be better documented in order for the ACRS to evaluate
whether the generic sampling and methodology are adequate to
address the proble:a. D. A. Ward asked if there were a topical
report on the material presented by A. Marone. P. Dickson
mentioned a 1977 report which basically described the
methodology, even though some of the designs have changed. D.
A. Ward requeued that a copy of this report be provided. M.
Bender asked the NRC Staff whether it agrees with the
conclusions drawn by the Applicant. R. Stark indicated that in
accord with the ACRS letter of January 11, which the Staff is
now reviewing, concerning this particular subject, the Staff
agrees basically with the need to assess or produce additional
information in this area. He added that while the Staft and
researchers are proposing a seismic research plan to deal with
this particular item, the Staff believes that the Clinch River
Breeder Reactor structural and equipment design margins can be
handled on a generic basis. But, it appears that piping
designs cannot be handled generically.

J. Ebersole expressed concern that since in LWRs the shutdown
heat removal system hinges on operation of the d.c. batteries,
he expressed his belief that until sufficiently demonstrated,
the batteries in the d.c. systems at the CRBRP would have to be
investigated. Dickson indicated that Westinghouse has
considered what would happen if the batteries fail, and it has
been determined that the system can be operated manually.

F. J. Remick pointed out, after asking the Staff, that the
Commission's rules and regulations do not have a requirement
for seismic design margin beyond the SSE for the CRBR.
Therefore, he concluded from the licensing standpoint, the
importance of a particular shutdown margin is academic. C. P.
Siess suggested that if the Staff sticks with the legal
requirements only, perhaps the ACRS should recommend that they
raise the safe shutdown earthquake to a lower probability
earthquake. M. Bender expressed concern that the ACRS is
getting involved in a legal question, a question which should
be dealt with in a technical way. He suggested that the
Committee not spend any further time attempting to change the
SSE unless the Staff has doubts regarding the safety of the
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CRBR. R. Stark explained that the Staff would license the CRBR
at point 0.25g without the requirement for adi'tional seismic
margins. However, the Staff is open to ACRS amments and will
look into this particular area for additior.al information to
resolve this issue.

G. Clare presented the results of earthquake studies in the Oak
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 risk. 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. Newton, TVA, answered an earlier ACRS question regarding
height of the headwater level and the sensitivity of TVA
conclusions regarding the maximum flood level at the CRBR site.
He indicated that the hydraulic lift gates are normally in a
down position in flood operation. 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. If 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 hydraulic lift

gate opening valves to let water in and the water lifts the j

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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preparation to discuss a comparison between the CRBR fuel and
.

FFTF fuel and the experience base of the FFTF fuel and its use.
He discussed acceptance criteria, favorable factors for the
success of the CRBR fuel system, criteria issues regarding
coolable geometry limits, methods and issues for fuel
evaluation models, and data base issues. It was noted that the
NRC Staff strongly recommends that the Applicant adopt a firm
cladding temperature as a coolable geometry limit, one that
would be well below melting and for which there is data that
can show that the coolable geometry would not be affected.
This would replace the current cladding melting limit. He

stated that to assist in assuring that cladding melting will
not be reached, a no-boiling guideline should be used. This
limit would be essentially a screening criteria where further
analysis for above boiling conditions would be done to
determine whether the cooling geometry would be compromised.
He also expressed his belief that neither cladding nor coolant
temperature limits are adequate of themselves to guard against
molten fuel expulsion when overpower conditions are present,
and some limits should be adopted more directly related to
overpower.

R. Baars stated that the prospects for success of the CRBR fuel
system justify issuance of a construction permit (see Appendix
XVII). He based his conclusions on previously discussed
favorable factors and the Applicants' commitment to resolve
issues that might arise by the time of FSAR submittal.

W. Brooks, NRC Staff, discussed Section 4.3 of the PSAR or SER,
nuclear design. He spoke of the principal design criteria
affecting ' the core, the reactivity control system including
relevant criteria and design bases, and reactivity coefficients
and core stability (see Appendix XVIII). He showed a layout
for the Clinch River Breeder Reactor core and pointed out the
two control systems. M. Bender inquired regarding the
prescribed mode of control rod programming. W. Brooks
explained the norral prescribed operatica of the primary and
secondary scram rods for operational control of the plant. He

stated the Staff's overall conclusion that the nuclear design
of the core meets the requirements of the criteria established
although the Staff would require that the applicant submit more
verification and documentation of their methods used in the
FSAR. In answer to a question by M.W. Carbon, he indicated
that the Staff does not anticipate any particular problems even
though there might be 'small differences as a result of new
critical experiments.

T. King, NRC, indicated that the thermal hydraulic design of
invessel components included design criteria / limits ano design
methods for both steady state and transient conditions (see
Appendix XIX). He stated that the Staff had reviewed develop-
mental testing done and startup testing planned for the plant
also involving steady state as well as transtent conditions.

14
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He indicated that the Staff's acceptance criteria were
conformance with two principal design criteria, one on reactor
design and the other on flow blockage, and conformance with the
applicable sections of 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 assembly
outlet temperatures, D. A. Ward asked if monitoring could
detect if a fuel element might be swelling before a cladding
rupture. T. King explained that it could only be detected if
the swelling were due to overtemperature only if thermocouples
picked up the increase in temperature before the cladding
failure.

T. King discussed independent overcheck calculations done by
Brookhaven National Laboratory and Argonne National Laboratory
(see Appendix XIX). Graphs of transient temperature profiles
compared to computer code simulations such as the supersystems
code by Brookhaven were presented. Members of the Committee
sought comparison of these results for CRBR with the FFTF and
Pheonix reactors. The subject was discussed by the Committee.

R. Vijuk, DOE, focused on the developmental testing done for
the CRBR core to demonstrate features of the design or the
performance of the total design. F. Balok, Westinghouse,
described the reactor enclosure including the enclosure head,
the vessel, the lower internals, (including all the permanent
structures other than the core removal components) and the
upper internal structure. A diagram of the reactor closure
head assemoly was explained in detail. F. J. Remick noted that
the EBR 2 reactor had problems with rotating plugs freezing.
He asked if there were any special provisions to prevent that
on the CRBR. F. Balok indicated that Westinghouse was aware of
their problems and has addressed them through design of a
multiple barrier seal system whose primary function is to
maintain the purity of sodium so that freezing problems do not
arise.

F. Balok described the reactor vessel noting that it is
primarily a 304 stainless steel structure. D. A. Ward asked if
at the end of life neutron irradiation down in the core area !

would significantly affect the properties of the stainless j

steel. F. Balok stated that 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. j

P. G. Shewman asked whether Westinghouse could say whether the |
'316 stainless steel would swell enough at full burnup to

actually bind up the core. F. Balok indicated that the passive
core support system has been confirmed to show acceptable
operation t'ased upon the experience at the FFTF so far. The

presentation concluded with a detailed description of the upper
internal structure (see Appendix XX).
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R. Doncals, Westinghouse, explained the critical experiment
program and reactor design areas supported by critical

,

experiments (see Appendix XX). F. J. Remick mentioned that aI

frequently heard criticism of the CRBR is that it is an
outmoded design. R. Doncals said that the CRBR is a very
advanced design in that it incorporates the heterogeneous'

configuration which has considerable merits over a homogeneous
core. He pointed out that with a small fuel pin similar to
that on the FFTF, high breeding ratios in access of 1.2 can be
achieved with a doubling time on the order of 30 years. The i

fluences on the fuel assemblies can also be reduced by 20 to 30
percent which has a significant effect on fuel life time.

1
In answer to a question by M. Bender regarding evaluation of i

the core under malfunction conditions (specifically the effect
on power distributien from sticking control rods) , R. Vejuk
indicated that that there are procedures for rod banking, and
if the banking can not be held within specifications, there is
a technical specifications shutdown. M. Bender asked if fuel
could be misplaced during occasional shifting of fuel elements.
R. Doncals indicated that in the CRBRP, the fuel is burned in
place and the whole core replaced. Assemblies are never
shuffled. The blanket is burned in place and removed as a unit
also. He added that due to this design, the power distribution
is relatively flat and uniform burnups are achieved.

R. Markley, Westinghouse, explained the core thermal and
hydraulic analysis and design. He discussed the core thermal
hydraulf- description and bases including flow paths, principal
design data, and flow allocation. He then summarized
performance predictions from both steady state and transient
thermal and hydraulic test programs.

R. Markley discussed the CRBR flow paths using a schematic of
the reactor vessel (see Appendix XX). Flow swirl which is
caused by wire wrap spacer systems and a mixing chamber, and
fuel orificing was discussed by the Comittee. D. W. Moeller
expressed interest in a 1.4 percent flow bypass and leakage
allocation (see Appendix XX). R. Markley explained that this
was not leakage out of the primary system, but deliberate
leakage allowed to provide for a considerable number of tests
on the piston rings. R. Axtmann posed a hypothetical situation
involving progressive degrading of the wirewrap bundles. R.
Markley indicated that a slight local hotspot might develop if
the wire wrap accumulated at the top of the fuel. R. Vejuk
explained that this problem would be detected by the operating
fuel monitoring system, by delayed neutron detectors on the
primary pipes, or activity detected in the cover gas at the top
of the vessel. A tech spec limit on the number of failures
allowable would govern operation of the reactor. D. A. Ward
asked how Westinghouse would locate the fuel pin or assembly
that had failed. R. Vejuk explained that there is a discreet
tag gas on each assembly that would allcw detection.
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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 operation 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 up to 15 percant. R. Piarkley indicated that
Westinghouse was looking at th( situation and attempting to
factor any data into the CRBR de:ign. The subject was briefly
discussed by the Committee and tM sense of the discussion was
that this phenomenon was still uno2r investigation. R. Markley
stated that in the core thermal hydraulic developmental testing
area Westinghouse has a large data base available, and
uncertainties, based upon this 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 controlled by orifices which have been tested over a
wide range of conditions and the results are factored into the
CRBR analyses. M. Sender asked if k'estinghouse envisioned
other kinds of affirmatory tests that might be needed for the
plant in a preoperational or operational status. W. Markley
noted that Westinghouse is running a natural circulation
confirmatory test and that there are many system 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 represent a safety issue in addition to an
operational issue. R. Markley expressed his belief that it is
primarily an operational 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, Westinghouse, 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 ar.d 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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M. W. Carbon inquired about the quality control aspects of the
manufacturing process or analysis (air flow and water flow

| testing) involved in design of flow orifices for the fuel
assemblies. R. Stark, NRC Staff, indicated that the Staff has
concentrated largely on the analysis of the overall quality
assurance program for the plant and has not looked in detail at
the manufacturing process or analysis with regard to the fuel
assemblies yet. In answer to a question regarding the Staff
position on the adequacy of procedures, T. King, NRC, explained
that the Staff has not reviewed the QA administrative controls
for the fabrication process in any particular detail other than
getting a commitment from the Applicant with regard to airflow
tests. He stated that the Staff considers these items as more
of an issue at the operating license stage than at the
construction permit review stage.

M. Bender asked whether Westinghouse prepressurizes their fuel.
He was also interested in the behavior of the fuel and the fuel
gas gap with burnup. A. Schwallie indicated that the fuel is
not prepressurized and that as you ascend to power the fuel
thermally expands out toward the cladding but does not close
the gap until the fuel is restructured and a central void
created. This can be done within two to three days of full
power operation with full restructuring of the fuel by two j
percent burnup. He explained that this yields a 20 to 30 t

millimeter thick central void in the center with the fuel in
contact with the cladding at that point in time. From that
point to the point of five to six percent burnup there is fuel
clad and mechanical interaction until the cladding reaches a

- fluence level where it will begin to swell a bit. He pointed
cut that this relieving mechanism plus radiation creep,

.off-balances the differential growth of the fuel cladding over
time. He explained that the objective is to maintain fuel / clad
contact over three-quarters of the fuel height throughout the
lifetime of the core after two percent burnup. In answer to a
question regarding fission gas pressure buildup in the system,
A. Schwallie indicated that the cladding is strong enough to
hold the pressure. The Committee briefly discussed fuel |
characteristics. M. Bender asked about experience with

. breakage of the wire wrap on fuel or blanket rods. A.
L.hwallie explained the behavior and characteristics of the
wire wrap and Westinghouse experience with wire wrap and FFTF.
A. Schwallie discussed developmental testing programs for fuel
support as well as blanket support. F. J. Remick asked the
objectives of the run beyond cladding breach test in the EBR 2.
A. Schwallie explained the objective is to use the delayed
neutron detection system as a diagnostic regarding breach of
the fuel in the core. In answer to an additional question by
reactor maintenance. In answer to an inquiry by D. A. Ward, A.
Schwallie commented on an alternate fuel design that would have
grids instead of wire wraps, and he expressed his belief that
blockage and debris retention would be more of a concern for
grids than for the wire wrap now used.
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D. Fluid Circuitry and Interfaces-

G. 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 question 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 of
sodium and potassium used as an additional interface between
the' primary and secondary sodium coolant systems (see Appendix
XXI). 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 proouct. 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, bottled,
and stored for the period of a year after which the still

'
bottle is drained and. the radioactive gas released to a
radwaste system called the cell atmosphere processing system. ?

That system contairs cryogenic charcoal debris bags to provide
'additional holdup before venting to the atmosphere. The noble

gases krypton and xenon are eventually vented to thei

l 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
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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 Conunittee 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 )pII). 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: pcopagation-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

20

.



.

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

l
.

|* 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 steami

i generator tube leaks on sodium-water- filled steem 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.

1 Clare pointed out that the British have 321 stainless steel
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 is highly reliable. P. Dickson

j added that the British experience is 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'

|
l 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.

IV. Meeting with the Commissioners (0 pen to Public)
!

[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 fcr existing plants and 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
82-18, dated 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. ,

i
,
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W. Kerr indicated that the January 10, 1983 ACRS report stressed the-

particular attention and dependence placed upon probabilistic risk
assessment methodology in the decision-making process and in the
proposed method for dealing with severe accidents. He expressed the
Committee's concern regarding the accuracy with which one could
predict the probability of very low probability accidents. He noted
that the methodology proposed to deal with existing plants is not
well defined. Concern was expressed that lack of attention had been
given to an appropriate balance between prevention and mitigation.
He expressed his belief that the tradition of defense in depth as an
approach in licensing always was a wise approach which should have
been given some quantitative attention with regard to boundaries
between the emphasis given to preventien versus mitigation.

Chairman Palladino pointed out his understanding that the Staff was
trying to develop techniques for evaluating event trees and fault

i

trees to identify accident scenarios not previously foreseen. W.
'

Kerr agreed for the most part with Chairman Palladino's remarks that
- PRAs can be extremely useful in uncovering weaknesses in systenis

which would be factored in a disciplined way into sequences
described by fault trees. He suggested that it is the Committee's
concern that PRAs will be used for decision-making purposes using
only the resulting quantitative assessment of plant safety. He
pointed out that uncertainties will result in special difficulties
when one attempts to make decisions based upon very low probability
events on which data for validation purposes is very sparse. W.
Kerr expressed the Connittee's reservations about a strong
dependence on PRA alone. He noted his interpretation that the
approach to licensing new plants will involve PRA plus engineering |
judgment. Chairman Palladino indicated that he viewed PRA as a tool
to help make engineering judgments.

Commissioner Gilinsky summed up the situation by suggesting that one
can view reactor safety as the safety of the entire plant as a unit,
or various parts of the reactor system with the imposition of
individual requirements which add up to a system of defense in
depth. He suggested that techniques and methods of calculation
point more to the defense in depth concept than that of the overall
safety of the plant. P. G. Shewmon indicated his ccncern regarding
the tenuous link between offsite consequences and a particular
system or piece of plant equipment and the fact that decision-making
is frustrated by the difficulty in linking the two.

Commissioner Ahearne asked if the conclusion in the ACRS January
report which stated that SECY-82-1B was " seriously flawed" referred
to the philosophy behind the balance between accident prevention and
mitigation or was focused on a perceived deficiency in the severe
accident research program. W. Kerr explained that the research
program was an important part of the overall subject but that the
letter had addressed primarily the lack of a stated policy with
respect to:

Whether implementation involved licensing new plants or exist-.

ing operating plants
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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 Comission.
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 exploration 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 phenomeaa 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 |

Europa of designing the containment against only certain accidents |

which can most effectively be prevented or mitigated by the design.
He indicated that to some extent the NRC's response to severe
accidents can be guided by how the Comission 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 Comission to use
PRA for a final bottom line. M. Bender again expressed his concern
that PRAs subr..itted 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 Comittee 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 Comissioners discussed
the nature and content of potential performance criteria for decay
heat removal systems. D. Okrent cautioned against approval of this
version of SECY 82-1B for several reasons.

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.

8 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.
i

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 recomended the use of prudence and cost
benefit analysis to facilitate the study of improving
mitigation in particular plants.

Comissioner Gilinsky inquired regarding plant features to
reduce the probability of sabotage. Comittee members
suggested that the meeting might best be held in a different
forum in closed session. The suoject 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.

,

Comissioner Gilinsky solicited the Comittee's reaction to the
notion of training operators in severe accident mitigation.
Comittee 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 nta 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 added that this should take priority over design of advanced
models for simulators.

The ED0 stated that a rereading of SECY 82-1B 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 goalsI

| 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 standards 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 Comittee
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 (0 pen to Public)

[ 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 (0 pen 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 J
*

Comission Safety Research Program for Fiscal Year 1984 and 1985." j
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
progression 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 Comission 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 (0 pen to Public)

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

A. Subcomittee Assignments'

1. Regulatory Policy and Procedures

H. W. Lewis reported to the Comittee as Chairman of the
Regulatory Policy and Procedures Subcomittee regarding
the matter of nuclear regulatory reform legislation. The
ACRS was unable to reach a consensus on several issues
presented in a proposed report to the Comissioners. 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.

27
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i

2. Human Factors*

Commissioner John Ahearne has requested (letter dated
January 7,1983) that the ACRS review the question of what
qualifications would be desirable for members of the
operations staff of nuclear power plants and recomend
changes it deems desirable. D. A. Ward noted that
Commissioner Ahearne had identified specific work by INP0
regarding human factors programs involving shift staffing
but suggested that INP0 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
Subcomittee, suggested the need for a novel approach for
the review, and solicited guidance from Committee Members.

~ 3. Midland Plant 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, Subcomittee Chainnan, was provided guidance from
the Members regardin; 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.

B. ACRS Reports, Letters, and Memoranda
'

1. 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 Puget 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
constructionschedule(seeAppendixXXVI).

2. 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.

3. Regionalization of NRC Staff Activities

The Comittee 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 DEDR0GR 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 Comission regarding this
matter.

Several references were made to a National Academy of
Sciences publication entitled Improving Aircraf t Safety,
FAA Certification of Commercial Passenger Aircraft during
the Committees discussion of the regionalization bof
certain NRC operations. Members suggested that a
comittee letter en 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
ano calls for more centralization.

C. Future Schedule

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

2. Future Subcommittee Activities

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

D. 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 sech 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 II
'; . FUTURE AGENDA

. O:
t |

APPENDIX A
FUTURE' AGENDA

.

f

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 Subcomittee on Metal Components- (PGS/EI) 3/4 hr

Yankee (Rowe)--SEP review 5 hrs

Catawba Nuclear Stations Units 1 and 2--OL review 4 hrs

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

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

Q activities
,

'
Hydraulic Control Unit Line Integrity--Complete the ACRS.

letter to the ED0 which was discussed during the 273rd
ACRS meeting

Prioritization of Generic Issues--ACRS coments 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 Subcomittee Reports

Subcomittee on Emergency Core Cooling Systems regardingi

proposed changes in BWR evaluation models (SAFER /GESTER)
(DAW /PAB) 1/4 hr

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

Subcomittee on Reliability and Probabilistic Assessment
regarding a discussion of the Oak Ridge Accident',

Precursor Study (APS) I hr .

Subcomittee on Os. cay Heat Removal Systems regarding decay;

heat removal by feed and bleed 1/4 hr
,

._
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' #MAPPENDIX A (Cont.).
. , , ,

APRIL

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 J

Haddam Neck Nuclear Plant--SEP' review

Steam Generator Program Briefing

MAY
-

Lacrosse--OL Review

.
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APPENDIX III
SCHEDULE OF ACRS SUBCOMMITTEE MEEEINGS

'

O
PAGE 1

02/15/83
SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS

,

,

FEBRUARY

ECCS (San Jose, CA) (Boehnert) - Ward, Ebersole, Ray,17& 18 ..

NFent. Purpose: Continue review of GE SAFER /GESTER
ECCS Licensing Code. Meeting will be closed.i

22 Class 9 Accidents & Reactor Radiolofical Effects
(Bucci/ Tang /Quittschreiber) - Kerr/>beller,.,

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.

,

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

Rowe SEP.

23-24 CRBR (Boehnert) - Carbon Axtmann, Bender, Mark.
Purpose: To continue review for CRBR CP appli-
cation.

24 CRBR Working Group on Systems Integration / Control
(Savio) - Kerr, Ebersole, Ray, Ward, Carbon. Purpose:
To continue review of CRBR plant protection and
control systems, the reliabil.ity program, the re-
liability assessment of the decay heat removal
systems, and the rule of human factors engineering
in the control room.

MARCH

4 & 5 (tent ) CATAWBA (Rock Hill, SC) (Major /McClain) - Kerr,i

Ebersole, Moeller. Purpose: Site visit and OL
review.-

,

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

l

9 Reliability and Probabilistic Assessment (Savio) - 1,

Otrent, Bender, Ebersole, Kerr, Mark, 51ess, Lewis. I-

Purpose: Discuss methodology and conclusions of NUREG/
CR 2497.

O .

V7
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02/15/83
SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS

MARCH (cont.)

10-12 275th ACRS Meeting

16-17 Combined CRBR Subcommitttee/ Structures and Materials
Working Group (tioennert) - Carbon /Shewmon, Axtmann,
Bender, Mark , Siess. Purpose: Continue review of'

HCDA for CRBR.

18-19 (tent.) Waste Management (Tang) - Moeller, Axtmann, Carbon,
Kerr, Mark, Ray. Purpose: Review and comment on
DOE proposed guidelines for recommendation of re-'

pository sites. -

24 & 25 Groupe Permanent /ACRS Meeting (Fraley) - Ray, Bender,,

Kerr, Carbon, Moeller and Shewmon.
'

.

30 Joint Metal Components / Combination of Dynamic Loads
(Igne) Shewman, Bender, Etherington, (Rrent, Ward,

n Axtmann, Lewis, Siess. Purpose: To review thei

U reevaluation of double-ended guillotine break design
requirements for Westinghouse PWR plants.1

! 31 (tent.) CRBR (Boehnert) - Car' bon *, Axtmann, Bender *, Mark.
j Purpose:

3/31 - 4/1 Seabrook 1 (To be determined) (Major) - Kerr, Berder*,!

Lewis, Carbon (tent.)*, Moeller. Purpose: Site Visit
'

and OL review.
:

! APRIL

6 Reactor Operations (Major) - Ebersole, Bender,
{ Kerr, Moeller, Okrent, Ray, Remick, Ward. Purpose:

Review Final Rules 10 CFR 50.72 and 10 CFR 50.73.,

; 14-16 276th ACRS Meeting
i

21 (tent.) Class 9 Accidents (Bucci) - Axtmann*, Bender, Moeller*,
Ocrent. Shewmon, Siess, Ward. Purpose: Review

, ,

NUREG-0900.

21'-23 (tent.-) Waste Management (Tang) - Moeller*, Axtmann*, Carbon.
Kerr, Mark, Ray. Purpose: Review and comment on*

DOE's Site Characterization Report for the Basalt
| Isolation Project (for Hanford Site).

'
i
' * Conflict to be resolved

~~
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SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS
APRIL (cont.)

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

MAY

11 (1/2 day meeting) Plant Features Important to Safety (Major) - Ward,
Bender, Ebersole, Xerr, m rent, 51ess. 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. '

DATES TO BE DETERMINED
,

Date to Be Metal Component Working Group (Igne) - Bender,
Determined Shemon, Etherington, Okrent, Word, Axtmann, Lewis.
(March-tent.) Purpose: Review status of NRC PTS research program.

O
,

Date to Be Westinghouse Water Reactors /GE Water Reactors /
Determined Safeguards & Security..(Cappucci/ Major /Fischer) -
(April-tent.) Ebersole, Ray, Mark, Etherington, mrent, Shewmon,
(2 consec. days) Siess, Bender, Carbon. Purpose: Begin review of

Westinghouse Advanced PWR concepts, laying ground
work for the PDA.

1

Date to Be Midland Plant Units 1 & 2 (Fischer) - Okrent, Bender
Determined Ebersole, Ward. Purpose: To review Consumers Power

Company's plan for an audit of plant quality at
Midland Plant Units 1 and 2.

Date to Be Human Factors (Fischer) - Ward, Bender, Lewis, Moe'ller,
Determined 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

Date to Be Metal Components (Igne) - Shewson, Etherington,
Detemined . Bender, Okrent. Ward Axtmann, Lewis. Purpose:
(May-June) Review NRC action plan on integrity of bolts.

,

'

O
|
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. 8 MEMBERS

FEB. 17 & 18 ECCS (Boehnert) Ward, Ebersole
Ray Okrent
Cons.: I. Catton, V. Schrock,
T. Theofanous, C. Tien, Z. Zudans
M. Plesset

LOCATION: San Jose, CA

.

BACKGROUND:

Who proposed a: tion:

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

O
.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To be provided in near future.

*
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCo m!TTEE STAFF ENGR. & MEMBERS

Feb. 22,1983 Class 9 Accidents & Reactor (BUCCI/ TANG /QUITTSCHREIBER)
Radiological Effects Kerr/Moeller, Axtmann, Okrent,

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 tenn 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 PUBLICATIONS AND THEIR AVAILABILITY:

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

2. Project Status Sumary and Tentative Schedule fr. D. Bucci to W. Kerr with-

attachments dtd. February 9,1983.
3. NUREG-0900, Nuclear Power Plant Severe Accident Research Plan, published

; January 1983. Distributed to Members at February full Committee meeting. .

1

i

_
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O. SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBEiiS

February 23 SEP Subcommittee (HA/RDI)'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 Comittee Review March,1983

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Advance copy of Chapter 4 of Integrated Plant Safety Assessment mailed to Dr.

Q Siess by Federal Express January 28, 1,983.

Draft Integrated Plant Safety Assessment scheduled to be delivered to Subcomittee
* 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 subcomittee meetings to review this plant, and
the full Comittee may slip to April 1983. -

.

9
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SCHEDULE OF ACRS SUBCO MITTEE MEETING

DATE SUBCo mITTEE STAFF ENGR. & MEMBERS

February 23-24 CRBR (BOEHNERT) Carbon, Axtmann,
Bender, Mark i

Cons: Lipinski, Kastenberg,
Zudans , Mathis

LOCATION:

.

BACKGROUO :

Who proposed action: M. Carbon -

Purpose: To continue review for CRBR CP application.

O

.

'

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY-
i

To be provided in near future

.

.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETINS

DATE SUBC0.WITTEE STAFF ENGR. & MEMBERS

Feb. 24 CRBR Working Group on Systems (SAVIO) Kerr, Ebersole, Ray,
Integration / Control Ward , Carbon

Cons.: Lipinski , Nertney

LOCATION: Washington, DC

.

BACKGROUND:
,

Who proposed a:: tion: M. Carbon and W. Kerr

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

O ment of the decay heat removal systems, and the rule of human factors
er.J neering in the control room.i

. . . .

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. Revised reliability program (Submitted to NRC, January 7,1983) to be supplied
2. Status report for 2/24/83 meeting, to be supplied at least 2 weeks before the

meeting.

...
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. 8 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.

-

. . . .

%

1

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. SER due in February,1983.

.

6
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING
,

|

DATE
,

SUBCO WITTEE STAFF ENGR. & MEMBERS

March 8,1983 Equipment Qualification (CAPPUCCI) Ray, Bender,
; Ebersole, Kerr, Ward

Cons.: Catton, Lipinski,
Zudans

<

l LOCATION: Washington, DC

i

! 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 thei w
Development of an Alternative Approach to Seismic Equipment Quali-

| 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. Yoneo,
i Sam W. Swan.
! 2. Memo for Cappucci to Ray dtd. December 16,1983, " Pilot Progra:n Reprt -

Alternative to Seismic Equipn.ent Qualification."
3. USI A-46, " Seismic Qualification of Equipment in Operating Plants" (To be provided .

later) -

1
,

O
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCO WITTEE STAFF ENGR. 8 EMBERS

March 9 Reliability and Probabilistic (Savio)Okrent, Bender,
Assessment Ebersole, Kerr, Mark, Siess,

Lewis
Cons.: Hickman, Mueller,

Lipinski

LOCATION:
.

.

SACKGROUND:
,

Who proposed action: Subcommittee Chairman and NRC Staff

Purpose: To discuss the methodology and conclusions . 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. I

i,

2. INP0 82-025 " 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

1
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_ SCHEDULE OF ACRS SUBCOMMITTEE MEETING |

DATE SUBCo m!TTEE STAFF ENGR. & MEMBERS

March 16-17 COMBINED CRBR SUBCOMMITTEE / (80EHNERT)CarbonShewmon
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.

O

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To be provided later.

. ..

9
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING-

DATE SUBCOMMITTEE
, STAFF ENGR. 8 MEMBERS

March 18-19 (Tent.) Waste Management (Tang)Moeller,Axtmann,
Carbon, Kerr, Mark, Ray

LOCATION: Washington, DC

.

BACKGROUND:

Who proposed action: 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)O

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. P.L. 97-425 (Nuclear Waste Policy Act of 1982)
,

-
i~~

2. DOE proposed guidelines for recommendation of repository sites (available
- inmid-lateFebruary)

~ '

.
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| SCHEDULE OF ACRS SUBCOMMITTEE MEETING

i.

DATE SUBCOMMITTEE STAFF ENGR. 8 MEMBERS j

March 30 Joint Metal Components / Combination (IGNE) Shewmon, Bender,
1 of Dynamic Loads Etherington, Okrent, Ward,
i Axtmann, Lewis, Siess

i

!

LOCATION: Washington, DC

|
'

| BACKGROU'iD:
,

Who proposed a: tion: NRC/P. Shewon, M. Bender
'

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

:O
!

l
; ...

!
1

!

i

i
!

|

1

! PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

.

Pertinent inforsation on this matter will be selected and distributed in meeting-

status report.: .

| . .

-

;

!O
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE _SU9CO W.!TTEE STAFF ENGR. 8 MEMBERS

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

Zudans
-

'

LOCATION:

8Atr. GROUND:

Who proposed action:
.

Purpose:

O
..

.

|

,

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

.

e

O
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' SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. 8 EMBERS

March 31 - April 1 SEABROOK 1 (MAJOR)Kerr, Bender.
Lewis , Carbon (tent.),-

Moeller

Cons.: Philbrick

LOCATION: TO BE DETERMINED ( NEAR SITE - TENTATIVE: SEABROOKFIRESTATION)

.
-

BACKGROUND:

Who proposed action: NRC Staff /ACRS

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

O
.

4

A

?
I
1
.

4
*

PERTINEN1r PUBLICATIONS AND THEIR AVAILABILITY:

1. Seab!nok SER is currently expected in the first quarter of 1983.
,

--=
;
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SCHEDULE OF ACRS SUBCOMMITTE_E MEETING
.

DATE SUBCOMM!TTEE STAFF ENGR. & MEMBERS

April 6,1983 REACTOR OPERATIONS (MAJOR) Ebersole, Bender,;. Kerr, Moeller, Okrent, Ray,
Ward, Remick .; Cons.: Catton, Lipinski,;

Mathis,. Zudans*

,

i

LOCATION: Washington, DC
,

,

! .

BACKGROUND:;.
t

; Who proposed action: ACRS

i

i Purpose: 1. Review Final Rules 10CFR 50.72, Immediate Notification Requirements
and 10CFR 50.73. the revised LER rule.

; (]} As Time ''llows, will discuss:a

; 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 Dnergency.4

i

!

;

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 50.544

i

L: -

.
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCo mITTEE STAFF ENGR. 8 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 -

,

Purpose: To review NUREG-0900, Nuclear Power Plant Severe Accident Research
Plan.

O

.

f

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

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

i
- Other information to be provided later.
I

'
-
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING
'

-

.

DATE SUBCO WITTEE STAFF ENGR. & MEMBERS

April 21-23 Waste Management (TANG)Moeller,Axtmann,
(Tent.) Carbon, Kerr, Mark, Ray

LOCATION: Washington, DC

BACKGROUND:

Who proposed a:: tion: 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 PUBLICATIONS AND THEIR AVAILABILITY:

1. Site Characterization Report. for the Basalt Waste Isolation Project (DOE /R.-82-3,
3 volumes), 11/82

'

._
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. 8 MEMBERS

April 29 (tent.) REACTOR RADIOLOGICAL EFFECTS (TANG) Moeller, Axtmann. Ebersole,
Ray, Bender

i

LOCATION: Washington, DC
.

.

BACKGROUND:
,

Who proposed action: D. Moeller

Purpose: To review Shippingport decomissioning.

O
. . . .

/

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

FEIS for Decommissioning of the Shippingport Atomic Power Station (DOE /EIS-0080F),
JMay 1982.

.

t
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

.

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS

(RKM) TS', MB, JCE, WK, D0DWMay ll, Plant Features
Important to Safety(1/2 day meeting)

LOCATION: Washington, D.C.

BACKGROUND:

Who proposed action: D. Ward

'

Purpose: To obtain a status report and program plans on Equipment
Qualification and Classification Systems dealing with
* th mechanical and electrical components. New initiatives in thea
quality assurance area will be explored. Participation
by RES, NRR, and IE is expected.

PERTINENTPUBLICATIONSANDTHEIRAVAILABILITii
.

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

.
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h SCHEDULE OF ACRS SUBCOMMITTEE MEETING

,

DATE SUBC0fNITTEE 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: To review the status of HRC PTS research program.

.

O
.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Pertinent information concerning this matter will be selected and incorporated in
the meeting status report.

i
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS

TO BE DETERMINED 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,
Carbon, Ebersole, Ray,
Siess

LOCATION: Washington, DC -

BACKGROUND:

Who proposed action: ACRS/ Vendors

Purpose: To begin review of Westingnouse Advanced PWR concepts, laying ground workO 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 whicn provides the basis
for the WAPWR design in response to licensing requirements.

_

GE has produced a Standard SAR (GESSAR II) which is the document being used as the basis
of the Staff's FDA reviews. A status report will serve as an abbreviated guide
to the SAR.

Staff SER on a limited FDA for GESSAR II is currently scheduled for March 1983.
Meeting will be coordinated with issuance of GESSAR II SER.

.

h
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(])~ SCHEDULE OF ACRS SUBCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS

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

Osterberg |
l

LOCATION: Washington, D. C.

BACKGROUND:

Who proposed action: D. Okrent

Purpose: To review Consumers Power Company's (CPCo) pian 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
O- 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.

3. M. Sinclair letter to D. Okrent dated Dec. 14, 1982, Subject: Midla'nd quality
assurance.

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

~

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

and Dec. 3,1982, Subject: Midland Plant Independent Review Program.
6. 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
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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: Washington, D. C.

'

BACKGROUND:
.

Who proposed action: Commissioner Ahearne/D. Ward

Purpose: a. To review the question of what qualifications would be desirable for
members of a nuclear power plant operating staff.

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

c. To review nennosed 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.,

e. 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:

1. Commissioner Ahearne letter to Mr. J. Ray dated Jan. 7,1983 Subject: Quality
of Plant Operation Personnel.

~

2. 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.

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

Qualifications, June 15, 1981.
5. SECY-82-56, Status of Reactor Operator Qualifications Peer Review Panel, Feb. 9,1982.
6. SECY-82-162, Report from the Reactor Operator Qualifications Peer Review Panel,

April 15,1982.
7. SECY-82-162A, Integrated Plan for the Development of a Rule for Suf ft Crew

Qualifications, August 26, 1982.
8. NUREG-0933, "A Prioritization of Generic Safety Issues" (Draft, Nov.10,198?).

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

I 10. G. Salvendy memorandum to D. Fischer dated Nov. 22, 1982, Subject: A Proposal
'

for Training Human Factors Engineers for Safe Design and Operation of Nuclear
Power Plants.

' O
.
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SCHEDULE OF ACRS SUBCOMMITTEE NEETING

.

DATE SUBCOMMITTEE STAFF ENGR. 8 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: To "eview NRC action plan on Integrity of bolts.

O
...

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. NRC action plan on bolt integrity is c'urrently beina written by NRC. This
document will be available before the meeting. (Note: the NRC evidently
views this matter lightly because of its many delays)

.
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APPENDIX IV
CONSULTANT LETTERS ON SKAGIT/HANFORD:* .

4

00
' A Division of The Franklin Institute
Franklin Research Center

'

.
.

*

.z.z a M.PH.D.
s.n=r ve.a w.ne.w cawop.r.es one.r

,

January 31,J983
-

6 2 u r.; m es o t h t o '- ...-u,.
.

Mr. Anthony J.' Cappucci, Jr.
Advisory Committee on Reactor Safeguards .'

U.S. Nuclear Regulatory Commission ,,

Washington, D.C. 20555

Subj ect: Skagit/Hanford Nuclear Project
4

Deay Iony:"

Overall impression of the Skagit/Hanford 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.

,

' Skagit/Hanford site appears to be ideal, no civilian population to speak
of within the LPZ, however, about 5,000 nuclear related workers within the
Hanford Reservation, need to be f actored in. The only structural aspect that

*

is novel is the 7.5 mi long, 36", raw water p.npply pipe and the intake struc- .

ture on the Columbia River that is quite a ways away frem the plant site.
Whether or not this structure needs some special disposition in terms of
safeguards depends on the acceptability of 30 day water reserve in the ultimate
heat sink (UBS). Also the site is some 150 f t above the water level at the _

intake, however, potential for inadvertent drainage of the URS is prevented by
an appropriate placement of the pipe discharge end at or slightly below the UES
water surface.

The foundatior. of Skagit/Hanford is on soil unlike the original site
where it was on the rock. If one factors in the problem with the backfill
experienced at the Midland site, it is appropriate to review the backfill
Procedures carefully, in particular with respect to the compacting.

'

I
Skagit/Hanford management appears to be well structured and experienced

I
in 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 encouraging
in particular as it was convayed by Mr. Myers during his presentation. Apparently
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 to construct
or not to construct thu plant. During tin. t onstriw tion au independent Safety'

EngineerIny, Croup will be brought Anto existence at about the t2me of jereopera-
LIonal test iny. Foi training, Blact Tox simulat or w1]] he used (m uay,vd b GC).

|

N
3

'
.

-
-
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Mr.A.J.Cappucci,hr. -2- January 31, 1983
1

4

1
, .

Mark III pool dynamic loads were discussed. Applicant understands the
phenomena and follows the design methodology used by others (NTOLS). Cross
quenchers are used on ene SRV disenarge, rams on the RER relief valve discharge.
For H2 control, a distributed igniter system is planned, similar to that used
in Grand Gulf.

In summary, this applicant apped.rs 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 abic to construct a sound Skagit/Hanford plant.

i

*
.

,Very truly yours.
*.

(
. .

'
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M8 ed u.3 s George A. Thompsop __ . .

pethisbeen com@ , ' ,},y .. ,,421 Mobe Place ,

Palo M:o, Ca!Ifomia 94194;S.', SAT 12,. . 4,,,;,.,

January 25, 1963 M 6 i ?'':
M' -

Dr. Carson Mark M'E'E |
*

Advisory Comm2.ttee on Reactor Safeguards 1

U. S. Nuclear Regulatory Commission |
Washington, D. C. 20555 |

|

Dear Dr. Mark: |,

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

First, the May Junction monocline is an open issue, and core
drilling is proposed to see whether or not the structure is fault-
ed. The monocline concealed by younger deposits, is about 2i.miles long, has a s,tructural relief of about 400 feet in the Ele- ,

1

phant Mountain basalt, and has gentle dips of 10-150 Gravity jdata are clear in showing that the structure terminates southward
<

f6ur miles north of the construction site. The question is whe-
ther the rocks are faulted in addition to being bent into a mono-'

cline. No subsurface method, including drillin- is likely to
resolve faults in the basalt with vertical disp $a, cement less than,' '. about 20 feet. However, if such small faults exist, they would
almost curely have been formed at the time of monoclinal bending,-

millions of years ago, and they would not present a significant
earthquake hazard. I therefore recommend that additional 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 "no faults."

Second the analysis of seismic potential by Slemmons in an
appendix to,the SER is thorough and thoughtful. I concur in his
conclusions about the 11R,1ihood of earthquakes of various magni-
tudes originating on known structures.

Third, in view of regional studies such as those made for
the WPPSS site, we should be awa,re of the remote possibility of
rnre, unexpected events on old structures. Exnerience in central
and eactern North A= erica teaches us that earthouakes uccur cccas-ionally on old structures that were thought to be dead. In my
opinion the basalt anticlines must reflect compression in decper,
totally concealed, structures, and there is a finite chance of
rare earthquakes being generated on these old structures. For
that reason, I am pleased that the facility is being decigned for

'

a safe shutdown earthquake of 0.35 g. This value provides con-
siderable incurance against the unexpected and unpredictable.

.

Sincerely,
J

. .

b Q& + *

*
-

W' . . . . .,

/JL-

. _ . _ _ ._. __ _ _. . _. . _ _ _ -- --- -
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MEMORANDUM FCR. . A. J. Cappucci, Staff Engineer

FROM: Ivan Catton, ACRS Consultant

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

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
little 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. I 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 group 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 present 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 if 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 I

l ' ACRS Technical Staffj i
,

L l
.

\-

OFFICI.AL USE ONLY #JC
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M"O ~ January 10, 1983 '

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

Daar Chairman Palladino:
*

.

On December 30, a subcommittee of the Nuclear Regula' tory Commiss-
ion's Advisory Commission on Resctor Safeguhrds announced a technical
mneting to discuss une proposed Skagit Nuclear Project at Benton County,-

Washington. In 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.

The problems of WPPSS are well known. Originally designed to.

. net the forseen " burgeoning power demands" of the Northwest, WPPSSf
today offers a caricature of an oversupplied tanning-lotion merchant
during the rainy seasen. If the nuclear industry and its regulators
have learned anything from the lesson WPl-SS 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--Pusatt
Lichtina 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 question
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 be.tter use. It is foolish'to wasta NRC's time and energy on
a project which will never serve the public.

With best wishes,
-

Sincersly,

.

Edward J. Marke
Chairman, Subco Lttee

.p on oversight & Investigations,

A/
cc: Paul Shewmon .

Chairman, ACRS

- - - - - - - - _ _ _
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SKAGIT/HANFORD NUCLEAR PROJECT

ACRS FULL COMMITTEE MEETING
FEBRUARY 10,1983

APPLICANT APPROXIMATE
REPRESENTATIVE TIME

I. SUBCOMMITTEE REPORT 8:45- 9:00 AM
I II. INTRODUCTION M. STIMAC 9:00- 9:20 AM
N

111. NRC STAFF 9:20- 9:50 AMy ;

A. OPEN ITEMS AND COMMITMENTS
B. STAFF CONCLUSIONS

IV. ORGANIZATION AND MANAGEMENT R.MYERS 9:5010:50 AM

V. SITE CHARACTERISTICS J. MECCA 10:5011:30 AM

VI. DESIGN CONSIDERATIONS D. HACKING 11:30-11:50 AM

!

t

,

t

i
!
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SKAGIT/HANFORD NUCLEAR PROJECT |
|

O FEDERAL LICENSING SYNOPSIS
JANUARY 1973 - ANNOUNCEMENT OF SKAGIT NUCLEAR POWER PROJECT

AUGUST 1974 - LICENSE APPLICATION Fl!,ED

ENVIRONMENTAL REPORT (ER)
PRELIMINARY SAFETY ANALYSIS REPORT (PSAR), CHAPTER 2

SEPTEMBER 1974 - APPLICATION AND ER DOCKETED

DECEMBER 1974 - REMAINDER OF PSAR FILED

JANUARY 1975 - PSAR DOCKETED

MAY 1975 - FINAL ENVIRONMENTAL STATEMENT (FES) ISSUED

JULY 1975 - SITE SUITABILITY AND ENVIRONMENTAL HEARINGS BEGAN

SEPTEMBER 1977 - SAFETY EVALUATION REPORT (SER) ISSUED
- ACRS SUBCOMMITTEE MEETINGS

NOVEMBER 1977 - ACRS FULL COMMITTEE MEETING (211)
- ACRS LETTERS ISSUED NOVEMBER 15 AND 18

O
OCTOBER 1978 - SER SUPPLEMENT NO.1 ISSUED

MARCH 1979 - THREE MILE ISLAND ACCIDENT

NOVEMBER 1979 - REZONE AGREEMENT NOT EXTENDED

JULY 1980 - DECISION TO MOVE TO HANFORD -

SEPTEMBER 1980 - LICENSE APPLICATION AMENDED FOR SITE CHANGE

JULYlSEPT 1981 - PSAR AMENDMENTS 21 & 22 SUBMITTED ON
TMI REQUIREMENTS

OCTOBER 1981 - TITLE CHANGED TO SKAGITlHANFORD NUCLEAR PROJECT
|

- SER SUPPLEMENT NO. 2 (TMI) ISSUED ,

DECEMBER 1981 - S!TE CHANGE AMENDMENTS SUBMITTED

APRIL 1982 - DRAFT ENVIRONMENTAL STATEMENT (DES) HANFORD SITE

DECEMBER 1982 - SER SUPPLEMENT NO. 3 ISSUED

O JAN 24 & 25,1983 - ACRS SUBCOMMITTEE MEETING

FEBRUARY 10,1983- ACRS FULL COMMITTEE MEETING
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SKAGIT/HANFORD NUCLEAR PROJECT
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APPENDIX VII

NRC STAFF PRESENTATION |
-

-
.

'

|.
,

O
INTRODUCTION .

.

-
.

- -
. ...

o REVIEW FOR SKAGIT SITE, NSSS, BOP |
,

- SAFETY EVALUATION REPORT 9/77
'

- ACRS LETTER 11/77

SER SUPPLEMENT NO. 1 10/78-

. .

.
.

'

o REVIEW FOR TMI-RELATED REQUIREMENTS
.

.

SER SUPPLEMENT NO, 2 10/81-

.

FINA,L R'ULE CONFORMANCE 2/82--
.

O -
-

.

o REVIEW FOR SKAGIT/HANFORD SITE

PSAR AMENDMENT 23 12/81'- .

,

SER SUPPLEMENT NO, 3 12/82
'

.-
,

.
.

.

O
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h PRINCIPAL ISSUES-

SKAGIT/HANFORD SITE-
|'

-
. ,

o - AUTHORITY TO CONTROL ACTIVITIES IN EXCLUSION AREA ,

~ '

o NEARBY FACILITIES

0
- TRANSPORTATION OF AMMONIA M P A * '3/

'

EXTREMELY HAZARDOUS WASTE DUMP-- C'
"

7-

,

o METEOROLOGY
.

WNP-2 SITE DATA .
-

'
,

ACCID DOSES ENVELOPED BY SKAGIT CALCULATIONS-

.-

'

o HYDROLOGICAL ENGINEERING'g -

LOCAL FLOOD - ROOF LOADS .-

STAFF REVIEW 0F UHS- -

o, GEOLOGY
^

WNP-2 REVIEW APPLICABLE- -

'S/HNP - SITE /NEAR SITE INVESTIGATIONS
-

-

MAY JUNCTION MON 0 CLINE - ADDITIONAL SUBSURFACE--

DATA NEEDED ,

I -

SEIS'M0 LOGY' o .

s ,,

.%s

SSE/0BE USED FOR SKAGIT SITE ACCEPTABLE FOR ,

. -

-

S/HNP SITE .

, .

,O .

.

~

'%'

.
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PRINCIPAL ISSUES _
^

SKAGIT/HANFORD SITE

(CONT'D)
'

,

- -

:.. ..,

o SUBSURFACE MATERIAL AND FOUNDATIONS

o MASONRY WALLS

o FACILITY OPERATION IN S/HNP SITE ENVIRONMENT-v''-~~ "4

.o ' APPENDIX I REVIEW - COST-BENEFIT ANALYSIS
.

o : EMERGENCY PLANNING - 12/80 NEW RULE
'

o ' UNRESOLVED SAFETY ISSUES (USI' )s
.
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STAse CONCLUSIONS
-

.

'-
.

'

o ' APPLICATION ACCEPTABLE FOR CP IN 10/78'EXCEPT FOR .

'

SKAGIT. SITE ISSUES

'

o NO MAJOR FACI.LITY CHANGES REQUIRED FOR SKAGIT/HANFORD SITE
.

o SKAGIT/HANFORD SITE CONDITIONS WILL BE ACCOMMODATED IN THE -

FINALIZATION OF DESIGN AND OPERATING PROCEDURES
. .

'

- o USI RESOLUTIONS WILL BE IMPLEMENTED i

.

o REQUIREMENTS OF RULE FOR TMI-RELATED REQUIREMENTS F_0R.

CP/ML HAVE BEEN MET
_

o PROVISION OF SUBSURFACE DATA FOR MAY JUNCTION MON 0 CLINE
'

CAN BE ASSURED BY CP CONDITION
.

o' STAFF SAFETY REVIEW IS COMPLETE AND PROVIDES BASIS JOR c,

. DECISION ,TO ISSUE CP
-

,
.

,

o ASB PREHEARING ACTIONS 1/17 14/28/83

o ASLB EVIIBITIARY HEARIE START 5/P/83 -

.
.-

-

(TENTATIVE) ,-
-

.
.

e

G

%

m .

. .
,

e

e S

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

*
-a-
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ERRATA

{ ]) SAFETY EVALUATION REPORT

SKAGIT/HANFORD NUCLEAR PROJECT
UNITS 1 AND 2

DOCKET NOS. STN 50-522 and 50-523

NUREG-0309

Supplement No. 2

Page ix line 3 change "in eastern Washington" to "in northwestern Washington"

Supplement No. 3

Page 2.61st full paragraph

line 3 change "360" to "300", change "3" to "2.25"
line 4 change "1" to "1.2"

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

Page 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"

Page 11.3 3rd full paragraph

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

Page 11.6 Table 11.2

4th line from bottog (Cs-136) Colgmn " Auxiliary building vent"change "3.0 x 10~ to 3.0 x 10~

i
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a

O
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._ 4 _YY- .-- . . - -
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i SKAGIT/HANFORD NUCLEAR PROJECT-

| ORGANIZATION AND MANAGEMENT
i

%
f

ROBERT V. MYERS
VICE PRESIDENT GENERATION RESOURCES !o

PUGET SOUND POWER & LIGHT COMPANY E1 =
i -

| $
! $$
i =m
| Eb

g:5-

E

i
i

{.
i |
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!

1

| SKAGIT/HANFORD NUCLEAR PROJECT

j ORGANIZATION AND MANAGEMENT |
.

| * PROJECT OWNERSHIP AND STRUCTURE
i

! * ORGANIZATION & RESPONSIBILITIES
:
'

PUGET
,

4 NESCO
ii

* QAlQC PROGRAM
.

| * TRANSITION TO CONSTRUCTION
I

j = TRANSITION TO OPERATION
i
i ,

!

! -

I

- _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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SKAGIT/HANFORD NUCLEAR PROJECT-

PROJECT OWNERSHIP AND STRUCTURE

! OWNERSHIP [

* PUGET SOUND POWER & LIGHT COMPANY (40%)

* PORTLAND GENERAL ELECTRIC COMPANY (30%)
'

* PACIFIC POWER & LIGHT COMPANY (20%)
'

* THE WASHINGTON WATER POWER COMPANY (10%)

!h PROJECT STRUCTURE

!Q * PUGET - OVERALL RESPONSIBILITY FOR THE DESIGN,
|N CONSTRUCTION AND OPERATION

,

i * NESCO - PROJECT MANAG5M5NT AND ENGINEERING /
CONSTRUCTION DIRECTION AND OVERVIEW

! * BECHTEL - A/E, PROCUREMENT AND CONSTRUCTION
j MANAGEMENT

| * GENERAL ELECTRIC - NUCLEAR STEAM SUPPLY SYSTEM

| * WESTINGHOUSE - TURBINE GENERATOf(

| SELECTED SPECIALTY CONSULTANTS*

4 ,

l. |

i
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;

SKAGIT/HANFORD NUCLEAR PROJECT
'

PUGET SOUND POWER AND LIGHT
ORGANIZATION AND RESPONSIBILITIES.

>

OVERALL RESPONSIBILITY FOR:
,

: * QA ACTIVITIES

h * DESIGN
'

,

;i 1|

;(r * PROCUREMENT

,. h * FABRICATION
i -

* 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

D = STRONG TECHNICAL INTERFACE BETWEEN PUGET
AND PRINCIPAL CONTRACTORS

g - 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

- - - - - - - - - - - - - - - - - .__ _ __- _ _ _ _ _ _ _ _ _ .. _ _ _ _
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SKAGIT/HANFORD NUCLEAR PROJECT

NUCLEAR EXPERIENCE OF
MANAGEMENT / TECHNICAL

STAFF PERSONNEL
TOTAL YEARS

NUCLEAR
EXPERIENCE

TOTAL YEARS OTHER THAN
NUCLEAR SKAGITI

'

INDIVIDUAL TITLE COMPANY EXPERIENCE HANFORD
R.V. MYERS VICE PRESIDENT PUGET 23 13

h GENERATION RESOURCES
R.D. HILL DIRECTOR NUCLEAR PROJECTS PUGET 24 16 .

8 R.A. NEWKIRK SENIOR STAFF ENGINEER PUGET 18 12
(/ S.W. MARTSOLF STAFF ENGINEER PUGET 16 7

l M.V. STIMAC MANAGER LICENSING & REGULATION PUGET 14 4

% R.N. HETTINGER MANAGER QUALITY ASSURANCE PUGET 37 28
W.J. FERGUSON PRESIDENT NESCO 32 22
E.V. PADGETT DIRECTOR QUALITY ASSURANCE NESCO 25 18
F.A. SPANGENBERG PROJECT MANAGER NESCO 19 18
J.E. MECCA MANAGER SAFETY NESCO 20 13
T.L GREBEL MANAGER LICENSING NESCO 8 6
D.B. HACKING PROJECT ENGINEER NESCO 15 8
V.G. GRAYHEK SENIOR STAFF ENGINEER NESCO 28 21
E. NORMAND SENIOR STAFF ENGINEER NESCO 13 10

TOTAL 292 196
MAN-YEARS

..

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ . _ _ _
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SKAGIT/HANFORD NUCLEAR PROJECT

RECENT INDUSTRY CONSTRUCTION EXPERIENCE
i

* REPORTS ON CONSTRUCTION QA PROBLEMS
,

i - SECY 82-352; ASSURANCE OF QUALITY
- ANS CONFERENCE
- eel QA COMMITTEE<

%
| ( * PRIMARY LESSONS LEARNED

b!

r - FAILURE OF THE PROJECT MANAGEMENT TEAM TOjq PROVIDE ADEQUATE MANAGEMENT CONTROLS TO
j PREVENT A SIG.NIFICANT 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 '

j .QORRECTIVE ACTION -

i
'

; ,

:..

. .
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SKAGIT/HANFORD NUCLEAR PROJECT

| QA PROGRAM OBJECTIVES

1. KNOW WHAT IS GOING ON
; DON'T RELY ON CONTRACTORS
i

2. EVALUATE CONTRACTOR'S CAPABILITY BEFORE STARTt

OF WORK

! 3. DO IT RIGHT THE FIRST TIME

'G 4. PROMOTE QUALITY CONSClOUSNESS THROUGHOUT .

PROJECT |

5. INSTILL PRIDE OF WORKMANSHIP
<

6. KEEP QUALITY PROBLEMS IN OPEN
.

|
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SKAGIT/HANFORD NUCLEAR PROJECT

TRANSITION TO CONSTRUCTION

1. PREPARED FOR CONSTRUCTION - NOVEMBER 1977

* FULLY STAFFED FOR CONSTRUCTION
* CONTRACTS IN-PLACE

2. PROJECT CURRENTLY ON HOLD
,

I

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

ji 3. PREPARATION FOR START OF CONSTRUCTION STARTS

| (r WITH CP AND DECISION TO PROCEED

j * MAINTAIN CP COMMITMENTS ,

| * MANPOWER BUILD-UP i

! * CONSTRUCTION PLANNING
| * OPERATIONS PLANNING

| 4. START CONSTRUCTION
i

! * FULL STAFF
! * FULL QA PLAN IN PLACE

* DESIGN RE-START -

! * PROGRAM REVIEW AGAINST INPO CRITERIA FOR
CONSTRUCTION PROJECTS
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,

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 ;

k * PUGET TECHNICAL SUPPORT WILL BE CONSISTENT WITH
'' THE GUIDELINES OF NUREG-0731;" GUIDELINES FOR ,

b UTILITY MANAGEMENT STRUCTURE AND TECHNICALl
y RESOURCES"

'
i * 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

i

|
!

I

____. _____.____ ________ _ ___
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j SKAGIT/HANFORD NUCLEAR PROJECT

| SITE CHARACTERISTICS
|
;

iD
;

'
i

O
\

|N JAMES E. MECCA
i MANAGER - SAFETY

NORTHWEST ENERGY SERVICES COMPANYi

m
|
i m%"'
'

EA
Es

: O.

! $0
i 5
i a
;

- _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _.______
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SKAGIT/HANFORD NUCLEAR PROJECT

! CHARACTERISTICS REVIEWED
!
:-

! * GEOGRAPHY / DEMOGRAPHY
I

|% -

!i * NEARBY FACILITIES
e ,

* METEOROLOGYiC
i

* HYDROLOGY !; -

!

* GEOLOGY AND SEISMOLOGY
,

!

,

!

l

i
i

'

i .
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SKAGIT/HANFORD NUCLEAR PROJECT

THE HANFORD RESERVATION
AFTER ROCKWELL INTL.,1982
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SKAGIT/HANFORD NUCLEAR PROJECT

GEOGRAPHY AND DEMOGRAPHY

SITE:1,200 ACRESa

EXCLUSION AREA BOUNDARY:1 MILE RADIUS*

LOW POPULATION ZONE: 4 MILE RADIUS*

NEAREST RESIDENT: 7.5 MILES* ,

D 0-10 MILE 1990 POPULATION*

h - 520 RESIDENTS
- 6,200lNDUSTRIAL WORKERS

0-50 MILE 1990 POPULATION - 340,000 |*.

I
NEAREST POPULATION CENTER - NORTH RICHLAND (12 MILES)! *

!

CONCLUSION:! *

| THE EXCLUSION AREA, LOW POPULATION ZONE AND POPULATION

i CENTER DISTANCE MEET THE CRITERIA OF 10 CFR 100
!

! .
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SKAGIT/HANFORD NUCLEAR PROJECT

NEARBY FACILITIES EVALUATED

FFTF*

* WNP2 |

WYE RADIOACTIVE WASTE BURIAL GROUND i*

PROPOSED SITE FOR HAZARDOUS WASTE DISPOSAL*

ROADS AND RAILROADS !
a

,

O . COLUMBIA RIVER

* AIR TRAFFIC

* PIPELINES

CONCLUSION:
* PLANT IS ADEQUATELY PROTECTED IN ACCORDANCE

i 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 111. D.3.4
AND 10 CFR 50, APPENDIX A, GDC 19

O

_ . k-L 3 .-- 1._ -. -.-
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SKAGIT/HANFORD NUCLEAR PROJECT

METEOROLOGY
1

\
p = DIFFUSION OF EFFLUENTS DOMINATED BY TOPOGRAPHICAL
tr FEATURES GREATER THAN 10 MILES FROM SITE

* WNP-2 DATA DETERMINED TO BE APPLICABLE

l
'l

I
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SKAGIT/HANFORD NUCLEAR PROJECT !
.

HYDROLOGYg

COLUMBIA RIVER PMF- 80 FEET BELOW TOP-OF-BASEMAT i,

LOCAL PMF-1 FOOT BELOW TOP-OF-BASEMAT -

h3
LOW WATER-RIVER REGULATED MINIMUM FLOW IS 36,000 CFS

.g 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

,

!
!

!

l
:

1

,

I |
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SKAGIT/HANFORD NUCLEAR PROJECT

O 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

,

I

= RATTLESNAKE-WALLULA ALIGNMENT
b MS = 6.5 AT 15.0 KM *
i i

= GABLE MOUNTAINn .

My = 5.0 AT 10.2 KMy
,

* LARGEST HISTORIC EARTHQUAKE IN PROVINCE
OCCURRING NEAR THE SITE<

|- - ML E 6.1 AT _<_25 KM
! -

! * (CRITICAL EVENT FOR SEISMIC DESIGN)

.

|
<

--
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! SKAGIT/HANFORD NUCLEAR PROJECT
O COMPARISON OF S/HNP

SEISMIC DESIGN BASIS AND |
! MAXIMUM CREDIBLE EARTHQUAKE !
,
,

' p* Cg., $s 9 ,s0
,,,

1 . . . . . . . .f.... . . . . . .

.

i -

i

\10:

.

: - S/HNP SEISMIC DESIGN -

j - BASIS (SSE)
'

-
'

-
#

"
em

; .
-

! G

!O i
[ MAXIMUM CREDIBLE 49

| d - EARTHQUAKE %
i > -

(Ms = 6.5 at 15 km) -

'

;
~

\ :.

|v x N
! 4- / :
.

.

| -

. . . . . . . . , , , . . . . . . . . , , , . . . . . -
!

,

'

(5% DAMPtNG6!

|
,,, , , .

eE- = .

EXPLANATON

O ~=====-

. . .- - f_ 7 0.-_- . - - -. __ - - -.

_
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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
j SCATTERED, LOW MAGNITUDE EARTHQUAKES
!

3) MOST DEFORMATION TOOK PLACE PRIOR TO 5 MYBP

!O 4) MAY JUNCTION MONOCLINE IS A SIMPLE
!N MONOCLINAL FOLD
|

5) GABLE MOUNTAIN AND RATTLESNAKE-WALLULA
ALIGNMENT CONSIDERED CAPABLE4

6) S/HNP SEISMIC DESIGN CRITERIA (RG 1.60 AT 0.35 G),

{ EXCEEDS THE EFFECTS OF ALL MAXIMUM CREDIBLE
IEARTHQUAKES

i
i
i

| ...
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SKAGIT/HANFORD NUCLEAR PROJECT

i DESIGN CONSIDERATIONS i
.

%
,i

,Y -

!b
! DENNIS B. HACKING
! PROJECT ENGINEER .o

| NORTHWEST ENERGY SERVICES COMPANY E

'58
59
GE'

; 9 *-
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-

|
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SKAGIT/HANFORD NUCLEAR PROJECT I

UNIQUE CRITERIA FOR :

S/HNP SITE |:

!

!
'* METEOROLOGYs

;pi
i

= SOILS / SITE CHARACTERISTICS:

,iA
* RAW WATER SUPPLY

,

* PLANT LIQUID DISCHARGE .

ii
* ELECTRICAL TRANSMISSION INTERFACE

i

e S

*

i

- _.
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SKAGIT/HANFORD NUCLEAR PROJECT

( SITE-RELATED DESIGN CHANGES

* COOLING TOWERS
,

* HVAC

* FOUNDATION DESIGN -zo'e w
|:

| * ULTIMATE HEAT SINK DIMENSIONS i

* RAW WATER SUPPLY
1 '

* PLANT LIQUID DISCHARGES |'

N !

$ = IN RIVER DISCHARGE DESIGN !

* LIQUID RADWASTE RELEASE
= SANITARY WASTES

* ELECTRICAL

* PLANT LOAD ;

* TRANSMISSION INTERFACE ;

. * SITE ACCESS ROADS AND RAILROADS

!

.



VANTAGE
A A LOWER MONUMENTAL

B.P.A.'s HANFORD
500 kV SWITCHING

STATION

U E
---.

@ i

<>oe

O ooe
SKAGIT/HANFORD NUCLEAR PROJECT
500 kV SUBSTATION

@

> LOWER MONUMENTAL

|
)

B.P.A.'s H. J. ASHE |*

_ 500 kV SWITCHING STATION j, -,_

aaaa .

~ '
* '-

PUGET SOUND POWER & LIGHT COMPANY
SKAGIT 1 HANFORD NUCLEAR PROJECT

#f FHEUMINARY SAFETY
ANALYSIS REPORT

500 kV PROJECT44
INTERCONNECTION

4 ,3s,
3,,4

TWO UNITSk

FIGURE 8.2-5

|
|

_ _ _ _ _ _ _ _ ,-



_ _ - _ _ - _ __ _ - _ _ _ _ - _ _ _ _

:

=" E- |.

.t' d- , w g y -- ; w -
-

g--- --| , w , .
--

g-- W-L e..v !
._-

,

' - - ' g"r | ,|-(,..x \~\
'i - s. - _> , . m < -- ,n

s p ,|, - b <! nr , v* N - - p -, ..

-_\/s,,!- [Y%js =Ki, D l
*

: --

_,__ __ ______ _ g? _(__ _ _ _ , ._ .' _ J_ _NN
-

I | . -q g& ,____g':
-

_
_

4e'_
_,

| -_hp| g e o| !s
..,

g24T i o o F. -.-

, Mt ar; ni - t- a s,,

h$b@ic'cM_DEdiEJ[[h8._~f_}.-$%%E.M5$3GWwhyE*V 4Q4-Ke- s
pr.E /4._Ja
S 3E f, 0 N, - [ $ e Ii I~-i- N S S $ fk Y $y$A

. _%, $s_ .- f wcw iie L
| e&i .

.~a * .. i % 't..
* %

- ff. \ d. =>a

-m., , .-

k.
- . ,

EE 1 * '-, t

. ""h
-

i

U ~~[I~[ ~ h s-2 5_$-h~~_-I- k.$p5N''I'hibh.

. ... ... . .h.. . -r .. -
-~ &s h' %'2, - ,#

S''~ ~

? *s-

i ; 2e % ~: a. ~ - --

< ! s m *i - e : sr s -. s .-
''

G .h K b.-N; 2,

%

Uc
L-| 49 K.

~

e-

:. ,fiMS Q - y M' e . 3.

. . . ,$ 1 , y r.,,,.......,,, , WYE BARRICADE,.' o g. '
3

t.o. ,' 7 (' ",t 5 .,7 . .; ) Qo '
- o _ . .n-

.

,

'$ S/H N.* ' 5,> ' g''b #c

> w . e $ . '' *T%o d .J %'%
'

<

5 s4 s ey
.

. m es 3 b ~.

?JC . . 'k ~.. , W (.

pw *3...e 4 ygmye. 3. n
-

***.}b 2 *f f*7 >**g.4 y,

$' ' . ,
"o ' *, a / ,

9, .* ! ~~

MILES=.

'

$ g c0 PUGET SOUND POWER & LIGHT COMPANY, ,

/ %
, ,a - SKAGIT I HANFORO NUCLEAR PROJECTpf

c#E. h # d# PRELIMINARY SAFETY.
, ,

k. % W E O0k_.n

' "2 "#' TRANSMISSION SYSTEM AFTER'
,

*
19 ' * , PROJECT CONSTRUCTION'

,

%. , %'N%w i*7/ e'v , -
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S/IINP-PSAR 12/21/81
|

O

:

500 KV TO 500 KV TO
HANFORD HANFORD 500 KV TO 500 KV TO
NO.1 NO. 2 ASHE NO. 2 ASHE NO.1

+ 50 FT. *-100 FT. = c 300 FT. r : 100 FT.+ 50 FT. +

._____

-___
_

xA nA LA LA
A"l !EA 1

"#
1 1 "~ l

;

w w eu u a ue evn ~n en en
+M ///K\\% F///.MNNT/// 4\%\ F///K %%W ///F\hF#y \%F///3\\\T/// 2 gNT///3% F*//m% *F/r/ r %TY//

_ RIGHT-OF-WAY 600 FT. MINIMUM~

500 KV TRANSMISSION COMMON CORRIDOR
-

'

PUGET SOUND POWER & LIGHT COMPANY
SKAGIT / HANFORD NUCLEAR PROJECT

ENVIRONMENTAL REPORT

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

.

FIGU AE 8.2-3

Amendment 23
4-77 _ _
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SKAGIT/HANFORD NUCLEAR PROJECT

FUTURE DESIGN CONSIDERATIONS

= FEEDBACK OF INDUSTRY EXPERIENCE
h

EVOLVING REGULATORY REQUIREMENTSi *

4
9 * PROBABILISTIC RISK ASSESSMENT (PRA)

..
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THE FOLLOWING PAGES M- 99 THRU M- 8 7 HAS BEEN DELETED AS:
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STAFF REVIEW PTER 2

O
STAFF REVIEW 0F PSAR CHAPTER 2

o STAFF DISCUSSED HYDROLOGY, GE0 LOGY,

SEISMOLOGY, GE0 GRAPHY IN NUREG-0786 i

SITE SUITABILITY REPORT FOR THE CLINCH

RIVER BREEDER REACTOR PLANT.

o STAFF REVIEWERS HAVE COMPLETED SER

SECTION FOR THE CHAPTER 2 REVIEW.

'
'

o THE SRP IS APPLICABLE TO CRBR FOR

THE CHAPTER 2 REVIEW,

o STAFF CONCLUSION - NO OPEN ITEMS.

.

O

.
A~EY
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CRBRP BRIEFING FOR
-

ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS ( ACRS) .

.
.

.

.

ACCOMMODATION OF NATURAL
PHENOMENA IN CRBRP DESIGN

g.
I -

99 -

s n
-

'
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o,
- ROBERT E. PALM ;g-

.

CIVIL / STRUCTURAL ENGINEERING MANAGER @
BURNS AND ROE. INC. E*
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DESIGN BASIS TORNADO :

'

e SAFETY RELATED STRUCTURES DESIGN TO WITHSTAND TORNADO EFFECTS "

e DESIGN TORNADO IN ACCORDANCE WITH REGULATORY GUIDE I.78 - REGION I
I e TORNADO EFFECTS COMBINED WITH OTHER LOADS *

b e WIND VELOCITY = 380 MPH
I

eROTATIONAL VELOCITY = 290 MPH4
,s eTRANSLATIONAL VELOCITY = 70 MPH !

'

e PRESSURE DROP = 3.O PSI
'

e VELOCITY PRESSURES DETERMINED IN ACCORDANCE WITH ANSI A58.I j.

.

I
.

,

.

O

t

9

8 .
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!

TORNADO MISSILE PROTECTIVE DESIGN
!

e SPECTRUM OF MISSILES IDENTIFIED

e MINIMUM THICKNESS OF EXTERIOR CONCRETE = 2'3"
'

eGREATER THAN MINIMUM 2'0" REQUIRED BY SRP,

e MISSILE PROTECTIVE STRUCTURES PROVIDED AT CRITICAL OPENINGS

e METHOD OF ANALYSIS DESCRIBED IN PSAR SECTION 3 5
i

ePENETRATION INTO STEEL AND CONCRETE STRUCTURESN -

y ePREVENTION OF SCABBING IN CRITICAL AREAS

eOVERALL AND LOCALIZED STRUCTURAL RESPONSE EVALUATED TO ASSURESTRUCTURAL INTEORITY
.

'

.

0

.

4

_ _ __ _ _ _ _ _ _ _ _ _ - - - - - --- - - ' - - - - - ' ' - - -
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.

!

.

DESIGN FOR MAXIMUM PRECIPITATION
t

.

* DRAINAGE FACILITIES DESIGN FOR 100 YEAR STORM
'

e S.5 INCHES PER HOUR MAXIMUM
-

e CRBRP DESIGN EVALUATED FOR EFFECTS OF PROBABLE MAXIMUM PRECIPITATION (PMI
I

e MOST CRITICAL STORM FOR LOCAL SITE CONDITIONS
e 14 INCHES PER HOUR MAXIMUM

M e 29.5 INCHES IN 8 HOURS

'k e 8 INCH MAXIMUM LOCAL FLOODING ALLOWED ~IN PLANT AREA

A) e BUILDING ENTRIES 12 INCHES ABOVE GRADE
~

e 8 INCH. MAXIMUM PONDING ON ROOFS
i

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

- e EQUIVALENT E9 INCH SNOWFALL DEPTH ACCOMMODATED IN DESIGN

i e'40. PSF ROOF LOAD'
-

,

!

I
. .

,

'
.

i .

. _ _ _ _ _ _ _
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| -

i

! DESIGN FOR FLOODS
!

f e PROBABLE MAXIMUM FLOOD (PMF) )
i- eMAXIMUM ELEVATION = 779 8 FT. INCLUDES 40 MPH MIND AND WAVE RUNU

* MAXIMUM FLOOD LEVEL AT SITE = 809 2 FT.
,

oBASED ON UPSTREAM DAM FAILURE COMBINED WITH 1/2 PMF i,

: e(DETAILS TO BE PRESENTED LATER BY TVA) |

Q e PLANT ORADE AT ELEVATION 815 FT. i-

5 e STRUCTURES DESIONED FOR MAXIMUM GROUNDWATER LEVEL'0F 809 FT. ;
N)

eHYDR0 STATIC EFFECTS
eNATERTIGHTNESS

|

|

!,

.
-

\
-

1.

?J

.
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! '

'
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.

EARTHQUAKE.. DES.lGN
~

.

. .

* TECTONIC PROVINCE APPROA'CH FOR DETERMINATION OF SSE
'

.

* IN ACCOR6ANCE WITH 100FR100. APPENDIX A -

e LARGEST HISTORICAL EARTHQUAKE IDENTIFIED A8 GILES COUNTY. VIRGINA. 1887
~

*NRC CLASSIFIED THIS EARTHQUAKE AS INTENSITY VIII.

h e CORRELATION OF INTENSITY TO ACCELERATION RESULTS IN 88E = 0.25 0
''

e EARTHQUAKE ASSUMED TO OCCUR AT THE CRBRP SITE

o OBE =l/2 SSE = 0.I'25 0
i

I
e SEISMIC DESIGN OF STRUCTURES COMPONENTS AND SYSTEMS IN ACCORDANCE

:

: WITH APPLICABLE CODES. REGULATORY GUIDES AND SRP '

i

.

!
'

L |
,

3.

i
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~

ti
.

SUMMARY kND CONCLUSIONS
'

.. .

.

.

b

e CONSERVATIVE DESIGN BASES HAVE BEEN ESTABLISHED FOR
POTENTIAL EVENTS FROM NATURAL PHEHOMENA.

e TE CRBRP DESIGN ACCOMMODATES EACH OF THESE EVENTS
-

.

\
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.
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APPENDIX XIV I
TVA PRESENTATION OF FLOODING AND
HYDROLOGY
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POTENTIAL SOURCES OF FLOODING

EXAMINED IN DE. TAIL ,

- STORMS -
1

;

PRIMARY WATERCOURSE - CLINCH RIVER ,

ADJACENT WATERCOURSE - TENNESSEE RIVER
.,

.

Q - SEISMIC-INDUCED DAM FAILURE - M b'Maf

NOT EXAMINED IN DETAIL

SNOW MELT / ICE JAMS-

-- TEMPERATE CLIMATE --

- - LAND SLIDES

-- SLIDE VOLUME POTENTIAL LIMITED --

$,
,

:)
4

**
.

,

- e
,

O
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DEFINITIONS

PMP - RAINFALL DEPTH
4

i FOR A PARTICULAR SIZE BASIN

APPROACHES THE UPPEF. LIMIT
1
'

FOR A SPECIFIED DURATION

PRESENT CLIMATE CAN PRODUCE

()'

PMF - 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

|
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,

PMP

i

9 DAY STORM .,

*3-DAY AllTECEDENT STORM 6.9 INCHES

*3-DAY DRY PERIOD 0

'3-DAY MAIN STORM 17.2 INCHES
e :

* TOTAL 24.1 INCHES
: |

O.

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

i
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NRC CRITERIA

FLOODS Fkutt SEISMIC EVENTS

I

ALTERNATIVE 1 - DAM FAILURE CAUSED BY SAFE SHUTDOWN |
F.ARTHQUAKE (SSE) -

COINCIDENT WITH 25-YEAR FLOOD
!

ALTERNATIVE 2 - DAM FAILURE CAUSED BY OPERATING BASIS
EARTHQUAKE (OBE)

COINCIDENT WITH h PMF

'
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;
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O
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NORRIS BACKGROUND INFORMATION
'

CONCRETE GRAVITY DAM

COMPLETED IN 1936

LENGTH - 1860 FEET

HEIGHT - 265 FEET

4

OVERFLOW SPILLWAY

SLUICES-O
NONOVERFLOW SECTIONS ON EACH SIDE

ORIGINALLY DESIGNED FOR AN EARTHOUAKE ACCELERATION OF 0.le .-

THROUGHOUT ITS HEIGHT
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MAJOR ELEi1ENTS
,

J

'

NORRIS FAILURE FLCOD ANALYSIS
4

(~} WATERSHED FLOWS IN % PMF OR 25-YEAR FLOOD

-- WATERSHED MODEL --

OUTFLOW FROM BREACHED NORRIS DAM

-- RATING CURVES --

COMBINED FLOWS AT SITE

-- UNSTEADY FLOW ANALYSIS --

i
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HEADWATER RATING CURVE FOR 833' [,

OF OVERTURNED DAM |
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HEADWATER RATING CURVE FOR 665'f

/ OF OVERTURNED DAM|w /
'

y960 | 1jj-w
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Iw
| NOTE: RATING CURVES ARE FROMe

O{ $ l HYDRAULIC LABORATORY
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FLOOD ELEVATIONS

PLANT GRADE ELEVATION = 815

CRBR ELEVATION

EVENT MILE 16 MILE 18

PMF 777.2 778.8

OBE FAILURE WITH h PMF 798.2 804.3

SSE FAILURE WITH 25-YEAR FLOOD 790.5 796.3
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SENSITIVITY ANALYSIS

CRBR

ELEVATION

POSTULATED FAILURE MODE MILE 16 MILE 18

OBE CONDITIONS WITH h PMF

VANISHMENT OF 3 BLOCKS (38-40)

TO GROUND LEVEL (168-F00T WIDTH) 802.2 808.4.

OVERTURNING OF BLOCKS 37-43

(370-F00T WIDTH) WITH 925 DEBRIS
LEVEL 805.3 811.9

(2) -

OVERTURNING OF BLOCKS 33-44

(665-F00T WIDTH) WITH 945 DEBRIS
LEVEL 802.6 808.9

INSTANT VANISHMENT OF ENTIRE DAM
(NO DEBRIS) 811,0 818.0

.
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CRBRP RESERVE SEISMIC MARGINSi

ADVANCED REACTORS DIVISION
; WESTINGHOUSE ELECTRIC CORPORATION

.: MADISON, PENNSYLVANIA 15663-0158
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CRBRP RESERVE SEISMIC MARGINS
.

Reserve seismic margin: seismic reserve strength / capabilitye
available when calculated effects (stress, functional,

; performance) due to all loadings equal allowable limits
'

(code, performance) :

,| * Nominal margin: Su/Sa when Sa =n+as n

|!g Reserve margin earthquake: 0.25g x reserve seismic! e
margin: i

N
Sources:

'3 Conservative predictions of building and equipment
' e

response

o Conservative definitions of structural and functional,

4 performsnce limits

4

i

i :
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RESERVE SEISMIC CAPABILITY OF CRBRP
SYSTEM EVALUATION PROCEDURE

System Reserve
Seismic Capability

.

JL

I
I

Reserve Seismic Reserve Seismic
Capabihty Of Capabihty Of

System Equipment Buildings & Structures
JL

JL

I I

Equipment Equipment
Structura! Quahhcation Functional Buildings & Structures Buildings & StructuresBy TestReserve ---

Reserve Structural Stren0th Seismic Responso
---

Capabihty (Class lE) Capabihty Reserve Capately Conservatism
JiJL JLJL JL

I II
/ ' ' * * 'Structural L d Factors DevelopmentSystem Material

- For Service - Of GroundN Strength Functional Minimum
- s A celegramN * * * * *Reserve Reserve Stren0thj

Capabihty Capabihty Assumphonsinelastic System Strength inelasticAction Of - - Damping - Reduction - Achon OfBuilding Assumptions
Shutdown Redundant Factors Building

Minimum System Structural -

-

-

Strength ' " "Design
| Assumptions - Accolmograrn
l

Spectra &
- eve m ntHistories Shutdown

Development
Heat

Code Design Removal
""""

-

Stress Limits Systems

@ARD
.
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| EQUIPMENT STRUCTURAL RESERVE CAPABILITY
STRUCTURAL STRENGTH RESERVE CAPABILITY

4

Material minimum strength assumptions:e
e Code minimum strength.

e Average strength for seismic
e Ratio of average to minimum 1.20

e Code design stress limits
t e Service Limit Level D allowable membrane tensile

Q stress = 0.7 Su
O e Ratio of ultimate strength to allowable stress 1.43

STRUCTURAL STRENGTH NOMINAL MARGIN = 1.72
,

e

i

@ARD me.,
1
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EQUlPMENT STRUCTURAL RESERVE CAPABILITY
SYSTEM SEISMIC RESPONSE CONSERVATISM

'

System damping assumptions:e
R.G.1.613% damping valuee

e Test results, 5% damping value
Peak response ratio 3% versus 5% 1.2e

Development of ground accelerogram:e

NRC SRP rule on spectra envelopinge,

Artificial response spectra conservatism 1.05e

Reduction of floor response spectra due to inelastic action of; e

g building 1.05
il e Development of design response spectra:
iN e Envelop upper and lower bounds of soil moduli

Peaks widened and higher due to uncouplinge

! Spectra smoothed to eliminate valleys ande
' spectral fluctuations 1.1

e Development of design histories:
Possible frequency variations of building*.

Vary .it, compress and expand historyo
e Develop spectra-consistent histories 1.1;,

'

) SYSTEM SEISMIC RESPONSE CONSERVATISM:
i (1.2)(1.05)2(1.1) = 1.45
!

:
, s.
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O CRITERIA RESPONSE SPECTRUM

ENVELOPING WITH HORIZONTAL
E-W MOTION, SSE-7% DAMPlNG

ACCELERATION (G)
o

: 8 -

6 -

4 -

3 -

2 -

ARTFICIAL EARTHQUAKE
RESPONSE SPECTRUM1 -

.8 -

.6 -

O .4 g
-

3 !8 -

srE SsSuiC oEmaN
RESPONSE SPECTRUM.2 ;

-

!

.1 -

.08 |-

l.06 -

.04 -

.03 -

.02 -

.01 + i i i ii i i i i ii i i i

234 6 81 2 34 6 810 20 30 40
FREQUENCY (HZ)
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SSE E-W HORIZONTAL + TORSIONAL
,

COMBINED-DESIGN AND ORIGINAL T.H. ,

RESPONSE SPECTRA AT R.V. SUPPORTS, EL.
.

i 800 FT.

(3% CRITICAL DAMPING)

ACCELERATION (G)

.

5.0 - :

4.0 - j

3.0 - - ;

DESIGN SPECTRUM-

_

D |
1

1.0 -

,
~

0.8-

0.6 -

~

0.4 -

0.3 - \
ORIGINAL T.H. SPECTRUM>

_

' ' ' ' ' ' " ' ' ' ' ' ' " ' ' ' ' ' ' ' '0.1:

O.10.2 0.5 1 23 5 10 20 30 50

FREQUENCY (HZ)==

I
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SSE EW COMBINED HORIZONTAL AND TORSION- @ ^*

DESIGN AND SYNTHESIZED RESPONSE
- SPECTRA

(3% CRITICAL DAMPING)

! ACCELERATION (G)
i

,

;
-

.-

5.0 -

1

: 4.0 -

!' 3.0 SYNTHESIZED SPECTRUM-

|A 2.0 -

.I
: %

N,

g 1.0
, _

: 0.8 -

j 0.6
,

'-

/O.4
DESIM M C M W -

! 0.3 -

!
! 0.2 -

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '0.1
j 0.10.2 0.5 1 23 5 10 2030 50
l FREQUENCY (HZ)am
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EQUIPMENT STRUCTURAL RESERVE CAPABILITY
STRUCTURAL RESERVE SEISMIC MARGIN

.

i e NUREG/CR-2137:
e Nominal margin (NM) = Su/Sa = Su/a +as n
e Seismic - only margin = Ms

; e Ms = (Su - Sa)/a + 1 = 1/k (NM-1) + 1-

s

Structural strength nominal margin = 1.72*
iA

Conservative assumption of k = a /Sa = 60% to 90%+ e, sN
Structural strength reserve seismic margin:N e

1/0.6 (1.72-1) + 1 = 2.2 for k = 60%; 1/0.9 (1.72-1) + 1N s

.
= 1.8 for k = 90%

i

e Seismic response conservatism = 1.45

EQUIPMENT STRUCTURAL RESERVE SEISMIC MARGIN
j = 2.61 to 3.19

f
i

@ARD , , , , , .
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! EQUIPMENT STRUCTURAL RESERVE CAPABILITY
CONTAINMENT STRUCTURAL RESERVE SEISMIC MARGIN

,

! * Nominal margin (NM) on buckling = 1.9

; e Seismic - only margin, Ms = 1/k (NM-1) + 1
'

e Ratio of seismic to total loadings, k = 70%-

Containment buckling strength reserve seismic margino
,

'

= 1/0.7 (1.9-1) + 1 = 2.29.

-

i4 '

4 System seismic response conservatism = 1.45t e

N
|: y EQUIPMENT STRUCTURAL RESERVE
; j' SEISMIC MARGIN = 3.32
i1

!! -

'

@ARD. -
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! EQUIPMENT FUNCTIONAL RESERVE CAPABILITY
i SHUTDOWN SYSTEM FUNCTIONAL

'

| RESERVE SEISMIC MARGIN .

Design capacity in excess of requirements:e
,

; e Scram insertion performance evaluated for
SSE of 0.33g 1.32

'
.

Conservative system response requirements:; e
-! * Worst case rod positions and minimum,

'g rod worths 1.10;

Friction coefficient (1.0 versus 0.45) 2.2| t e
' jg e impact damping 1.07

b Shutdown system functional reservee
seismic margin = 3.42
System seismic response conservatism = 1.45e

i

i EQUIPMENT FUNCTIONAL RESERVE
I SEISMIC MARGIN = 5.0

~

,

:

.| ,

8228-6

f
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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 psie

Five year aging effects (creep, corrosion, stress relieving)e
;

[ = 43 psi
! Rupture disc rating after five years = 296 psie

jg Steady-state operating pressure = 219 psie

jQ Allowable pressure for seismic = 77 psie

iqu o Pressure due to 0.25g SSE = 45 psi

|% Rupture discs functional reserve seismic margine
!- = 1 + 32/45 = 1.71

e Seismic response conservatism = 1.2 (1.05)2 = 1.32

|. EQUIPMENT FUNCTIONAL RESERVE SEISMIC MARGIN = 2.26
i
'

.

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

e Overflow Heat Exchanger
j EVS (Ex-Vessel Storage Sodium Cooler)e

e Air Blast Heat Exchanger
,

i
4

i ; e EM Pumps *
- 4.
j ii e NaK Expansion Tank
: N
| e Sodium Piping '

|' | e Critical valves (evaluation in progress)
:

! * Limiting component

i

8228-14
.

1 .
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EQUIPMENT FUNCTIONAL RESERVE CAPABILITY
~'

~

DHRS EM PUMPS FUNCTIONAL RESERVE SEISMIC MARGIN

:

i e Calculated design margin based on yield criterion 1.01

| e Material minimum strength assumptions 1.20

o Structural strength functional margin,
,

; j e = 1.01 (1.2) = 1.21
e Ratio of seismic to total loadings, k = 32% ||

k EM Pumps functional reserve seismic margini e

i( e = 1/0.32 (1.21-1) + 1 = 1.66
''

N,

System seismic response conservatism = 1.45p e'
.

'b EQUIPMENT FUNCTIONAL RESERVE SEISMIC MARGIN = 2.41
;

'

I

I

i,

1

i.

~

:
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SEISMIC TESTING FOR CLASS 1E EQUIPMENT

i
.

| ; e Qualify to IEEE std. 344-1975
e Single frequency tests

A e Multiple frequency tests4

,

!
' e Single frequency plus multiple frequency

E e Multiple frequency and recommended single frequencyQ
!
l

i

i
i

e

: i

,n .

1

'
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EXAMPLE OF COMPARISON OF TRS/RRS
FOR TESTED EQUIPMENT

i

o Reactor shutdown and isolation equipment
,

* Housed in cabinets and whole cabinet shake table
*

tested
e Both sine beat unidirectional and multiple frequency.

b,iaxial motion
,

g,

|. e Cabinet rotated 90
e Functioned properly during and after testing.[

: ! e TRS conservatively enveloped RRS

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

!

!

i
,

7230-19

!
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PRIMARY REACTOR SHUTDOWN SYSTEM

COMPARATOR/BUFFE'l CABINET AND
LOGIC CABINET ASSEMBLIES '

10
t

Max. Peak = 2.85g Max. Peak = 4.4g

3 ,/ ,/ '

ZPA = 1.85g%

E l '"' TRS
I E
| $ -

o1 rZPA =.65g
M

.0 / /

.

1
. .

i RRS -

,t,

!{\
iN '

!N
i
.

| 0.1 | |
14

.; 1 10 100 1000
,'

Frequency (Hz) {
l

* "
I SSE - Horizontal 72so-i i.
'

.i
,

e
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PRIMARY REACTOR SHUTDOWN SYSTEM
COMPARATOR/ BUFFER CABINET AND

LOGIC CABINET ASSEMBLIES
'

10

Max. Peak = 5.2g

A
Max. Peak = 2.3g #

3 ,/ %.% ZPA = 1.5g

j % - - TRS
$1.0I e-

ZPA = .52g

|Q RRS

1

!

!

i
'

O.1 | |

000Frequency (Hz)

Damping h SSE - Vertical
-

7230-2
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EXAMPLE OF RESERVE SEISMIC MARGIN .

FOR TESTED EQUIPMENT
,

'

Seismic response conservatism for testing:*

Development of ground accelerogram 1.05e
i e Reduction of floor response spectrum 1.05

; e Development of required response spectra
IEEE-323 margin

.
1.1

'

e 1.1

) Total seismic response conservatism = 1.33e

.j@ Margin from TRS/RRS enveloping:e

3 e Ratio of ZPA = 2.85
K e 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
.

i
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BUILDINGS AND STRUCTURES RESERVE SElSMIC CAPABILITY
STRUCTURAL STRENGTH RESERVE SEISMIC MARGIN

e Load factors for service loads (OBE):,

'

OBE load factor in load combination = 1.9 (1.0 for SSE)e
* Design controlled by service loads
e Loading produced by OBE > 50% SSE

Result in reserve strength at least 1.05e

I e Strength reduction factors: -

' ACI Code limits below ultimate capacity*
,

I e Reduction factors range from 0.75 to 0.90

| e Result in reserve strength at least 1.11

e Material minimum strength assumptions:g
, Reinforcing steel yield strength 5% to 15% higher than specifiede

.w e Concrete design based on 28 day strength
y 25% concrete strength increase due to aging in one yeare

e Result in reserve strength at least 1.12;

I Redundant structural components:e
,

! - * Interconnected buildings on common foundation mat
je Multiple interconnected cells,
'e Estimated margin due to redundant path load 1.05

. STRUCTURAL STRENGTH RESERVE SEISMIC MARGIN = 1.37 l
, i 1
i ;

..f'

| .

s

OARD.
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1



.O . "-- O O
.

.

BUILDINGS AND STRUCTURES RESERVE SElSMIC CAPABILITY
SElSMIC RESPONSE CONSERVATISM

.

Development of ground accelerogram 1.05 -
*

* e Reduction of response specrum due to inelastic action:
i e Substantial reserve strength in inelastic range

Energy absorption due to concrete cracking and yielding of reinforcing steeli e
i e Newmark's inelastic design spectra (NUREG/CR-0098)
| Reduction of spectral accelerations below 33 Hze

L Reduction is function of ductility factor and frequencye
',3 NUREG/CR-0098 ductility factor ( ) between 2 and 3 for structures housinge

g Class i equipment ,

,

% Reduction for 2Hz to 8Hz range = 1/(2 -1)i,2e

f@ Elastic input accelerations reduced by 45% to 58%e
l e Results in reserve margin of 1.73 to 2.24

BUILDINGS AND STRUCTURES SEISMIC RESPONSE CONSERVATISM = 1.82 to 2.35
,

'

i
I

'

!
i
i

: OARD
|

8728 10'
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RESERVE SEISMIC CAPABILITY OF CRBRP
RESERVE SEISMIC MARGINS

System
Reserve Seismic

Margin
'l

- 2.4

JL

I
|

Reserve Seismic
Margin Of System Reserve Seismic

Equipment Margin Of Buildings.
'

And Structures+

- 2.4
; - 2.5 to 3.2

JL
-

.

JL,

! I |
| Equipment Equipment'

Structural Reserve Functional Reserve
Seismic Margin Seismic Margin

2.6 to 3.2, =
2.4, m

,

I I I I I |
Stre Seis c Functio al Seis c Buildings And Structures Buildings .\nd Structures

I Reserve Response Reserve Responso Structural Strength Seismic Responsei Seismic Margin Conservatism Seismic Margin Conservatism Reseme Seismic Margin Consewatism| = 1.8 to 2.2 = 1.45 = 1.66 = 1.45 - 1.37 = 1.82 To 2.35
,

'j
'

@ARD2

I'
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'
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!

*
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CONSERVATISM IN RESERVE SEISMIC CAPABILITY

Assumption of calculated stress equal to allowable stress for equipmente
,

| Design of most equipment controlled by OBEe
'

.

OBE = 50% SSE but OBE equipment loads > 50% SSE*

! Use of linear-elastic dynamic and stress analysese

i Reduction of floor response spectra due to inelastic action of buildinge

i
'

e Reduction for ductility factor of equipment
! Envelope spectra for multiple-support systeme
,

Response spectrum versus time history analysisi e

I, o Exclusion of non-structural elements
e Redundance of structural elements

Ground response spectra with high amplificationse
, %

[p! e Absolute combination of seismic loads with other loads

y Conservatism by designer action and duplication for design simplificatic,ne

e Load factors on dead and live loads for buildingsj

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

ml

:

;

i
> t
.
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CONCLUSIONS -

:

Reserve Seismic Capability of CRBRP System Equipment:*
" ' Structural Reserve Seismic Margin = 2.6 to 3.2e

; e. Reserve Margin Earthquake = 0.65g to 0.80g

| e Functional Reserve Seismic Margin = 2.4:

e Reserve Margin Earthquake = 0.60g

Reserve Seismic Capability of CRBRP Buildings and@ e
I Structures:

b Reserve Seismic Margin = 2.5 to 3.2! e

Reserve Margin Earthquake = 0.62g to 0.80go ,

CRBRP SEISMIC CAPABILITY = AT LEAST 0.60g
I
i

'

@ARD mm
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CLINCH RIVER BREEDER --

,

REACTOR PLANT g
" !BRIEFING FOR:

;
.

ADVISORY COMMITTEE ON !
I REACTOR SAFEGUARDS (ACRS) I

i FULL COMMITTEE |

i

!9 SEISMIC MARGIN |
.;-

f $ PRESENTED BY:

h)- G.H.CLARE
| LICENSING MANAGER, e
:. CRBRP PROJECT E, :

'

| WESTINGHOUSE |,j <

i ADVANCED REACTORS DIVISION g :
~

""
| OAK RIDGE SITE
i

"

| FEBRUARY 11,1983 |
g ;j . . , _ , .

| _. ,

! _ __
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i SEISMIC MARGIN
>

.

!

l * ESTIMATES OF 0.25g SSE RECURRENCE
,

i FREQUENCY RANGE FROM 10-3 TO 10-4 PER YEAR |

I * AN EARTHQUAKE WITH ACCELERATION TWICE '

THAT OF THE SSE WOULD HAVE A RECURRENCE
FREQUENCY SIGNIFICANTLY LESS THAN 10-4 PER.

YEAR

b * MARGIN ASSESSMENTS. INDICATE CRBRP COULD
: 4 BE SHUTDOWN AND MAINTAINED IN A SAFE |

| Gl CONDITION FOR EARTHQUAKES WITH A
4 RECURRENCE FREQUENCY SIGNIFICANTLY LESS4

! THAN 10-4 PER ' YEAR
-

;

i

!

!
sennu.



. .. - .

..O O O.

. .,.

1

.

4

. ' \

CRBR FUEL, BLANKET AND CONTROL ASSEMBLY'

BECHANICAL DESIGN

& PRESENTATION TO ACRS - 2/11/83
,

\

! N
,

BY - M. TOKAR - NRC;

- R. BAARS - LANL .,. 8
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i SCOPE OF STAFF REVIEW

o MECHANICAL DESIGN OF FUEL, BLANKET AND CONTROL PINS

AND ASSEMBLIES, IllCLUDING:

DESIGN CRITERIA / LIMITS-

DESIGN METHODS-

STEADY STATE CONDITIONS-

TPANSIENT C0tiDITI0t!S-

.

o DEVELOPMENT TESTING, INCLUDING

IN-REACTOR-

O ex-REACTOR-

STEADY STATE-

TRANSIENT-

o REVIEWED BY LANL -

:

-|
4

:

i

O.'

i
i
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ACCEPTANCE CRITERIA

o CONFORMANCE WITH CRBR PRINCIPAL DESIGN CRITERIA:

#8 - REACTOR DESIGN-

: o CONFORMANCE WITH INTENT OF SRP 4.2 " FUEL SYSTEM DESIGN",

|
,

.

' o COMPLETENESS AND ADEQUACY (BASIS) 0F APPLICANTS':

DESIGN CRITERIA / LIMITS-

|0 DESIGN Me1 HODS .-

'

CONCEPTUAL DESIGN-

o ADEQUATE DEVELOPMENT TESTING TO SUPPORT THE

DESIGN / CRITERIA / LIMITS / METHODS

:
,

I ,

Ie

'

.j

-|.

q
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O FAVORABLE FACTORS

FOR SUCCESS OF SYSTEM
,

o MASSIVE U1FBR TEST PROGRAM SHOWS MIXED OXIDE FAILURES

VERY RARE FOR CRBR GOAL EXPOSURE

o OPERATION IS FAR FROM COOLANT SATURATION, LESSENING

THE CHANCE OF COOLING DISCONTINUITY

o PROPOSED SCRAM TRIP SETTINGS TERMINATE ABNORMAL

OCCURRENCES FAR SHORT OF SIGNIFICANT FUEL DAMAGE

OR DISRUPTION

'

O o LOW SMEAR DENSITY OF FUEL (85%) - ABOUT TWICE THE

RELATIVE VOLUME TO ACCOMMODATE RADIAL EXPANSION
'

AS LWR FUELS

o FALLBACK POSITIONS OF REDUCED POWER, EXPOSURE AND

OPERATING TEMPERATURE ARE AVAILABLE

o OPERATING DATA ON SIMILAR (FFTF) SYSTEM AVAILGLE

BY FSAR

-

1
:

.

O
.-
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.,
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CRITERIA ISSUES

C00LABLE GE0 METRY LIMITS

o NO BASIS PROVIDED TO SUPPORT CLADDING MELTING LIMIT

FOR ENSURING C00LABLE GE0 METRY

o VIOLABLE NO-B0ILING GUIDELINE INADEQUATE -

NO INFORMATION AS TO HOW CASES INVOLVING BOILING

WOULD BE EVALUATED

o NEITHER CLADDING NOR COOLANT TEMPERATURE BASED LIMITS

ADEQUATELY GUARD AGAINST M0LTEN FUEL EXPULSION FOR

VER POWER CONDITIONSO

RESOLUTION: APPICANTS HAVE COMMITTED T0 ADDRESS ALL OF
.

THESE ISSUES AND DOCUMENT A COMPREHENSIVE

BASIS FOR C00LABLE GEOMETRY LIMITS FOR REVIEW
BY THE STAFF PRIOR TO FSAR SUBMITTAL,

>

?

O

&-! Yf _
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METHODS ISSUES

FUEL EVALUATION MODELS

|

! o CUMULATIVE DAMAGE FUNCTION MODEL

MODEL HAS NOT BEEN QUALIFIED TO; -

INTEGRAL R0D TEST DATA

MODEL DOES NOT ADDRESS FUEL-

ADJACENCY EFFECT

| STATISTICAL APPROACH DOES NOT COVER-

| DATA VARIANCE

! o DUCTILITY LIMITED STRAIN MODEL PLJ
- MODEL SHOULD BE REQUALIFIED TO

INTEGRAL R0D TEST DATA

: - MARGIN TO FAILURE NOT ESTABLISHED
!

MODEL UNCERTAINTitiS NOT ESTABLISHED-

RFSOLUTION: APPLICANT HAS COMMITTED TO

; ADDRESS CR ISSUES BY SUBMITTAL

OF THE FSAR..

"
r .

!'
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DATA BASE ISSUES

.

o ATYPICAL FACTORS

FLUENCE /BURNUP-

SHORT RODS-

TRANSIENT TEST RADIAL POWER DEPRESSION-

NO PRECONDITIONING IN TRANSIENT TESTS-

o COVERAGE

32% PLUT0NIUM-

BLANKET RODS--

O St0w OvEae0WER-

UNDERC00 LING AT END-0F-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 j

HAVE DOCUMENTATION.

O
L
| /9 -/VC

.
-
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CONCLUSION

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 RES0RTING TO FALLBACK

POSITIONS DEPENDS ON ADDRESSING IDENTIFIED

ISSUES,

t

4

. O
'

,
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BASIS FOR CONCLUSIONS

i

1>

o PREVIOUSLY ENUMERATED FAVORABLE FACTORS.
i

o ALL OF THE FOREGOING ISSUES ARE PRIMARILY

RELEVANT TO THE ABILITY TO EVALUATE FUEL

PERFORMANCE, NOT TO FUEL PERFORMANCE
,

ITSELF.
\ -

([) o PROGRAMS ARE UNDER WAY, OR HAVE BEEN,

COMMITTED BY THE APPLICANT, TO RESOLVE

THE ISSUES BY FSAR SUBMITTAL.

. o THE AVAILABILITY OF FALLBACK POSITIONS

ALLOWS DEFERRAL OF RESOLUTION TO THE !

FSAR.

.
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APPENDIX XVIII i

CRBR NUCLEAR DESIGN |
,
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| FIGURE 4 3-1. Clinch River Breeder Reactor Core Layout.
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SCOPE OF STAFF REVIEW

1) TH$RMAL/HYDRAULICDESIGNOFIN-VESSEL

COMPONENTS, INCLUDING:

DESIGN CRITERIA / LIMITS-

DESIGN METHODS-

~

STEADY STATE CONDITIONS-

TRANSIENT CONDITIONS-
.

.

2) DEVELOPMENT AND STARTUP TESTING
'

STEADY STATE-

TRANSIENT-

3) REVIEW AND INDEPENDENT ANALYSIS BY:

BNL-

ANL-

BARTHOLD & ASSOC.-
-

,

. . *'

O
.

*6e w - * * |

, , . - - - --
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ACCEPTANCE CRITERIA

CONFORMANCE WITH CRBR PRINCIPAL DESIGN-

'

CRITERIA:

#8 - REACTOR DESIGN

#60- FLOW BLOCKAGE
.

CONFORMANCE WITil SRP SECTION 4.4 " THERMAL-

HYDRAULIC DESIGN"

COMPLETENESS AND ADEQUACY OF APPLICANTS':-
.

'O 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
. .

!

O
'

DO _

'

- . _



_ __ _ _____ .

I

i

MAJOR SAFETY FEATURES OF DESIGN .

o PROVIDE FOR DECAY HEAT REMOVAL VIA NATURAL

CIRCULATION

o PREVENTS SIGNIFICANT GAS ENTRAINMENT BY:

VENTING POTENTIAL GAS COLLECTION AREAS-

SUPPRESSING VORTEX FORMATION AND TURBULANCE
~

-

IN THE UPPER PLENUM

o MINIMIZES THE POTENTIAL FOR FLOW BLOCKAGE BY:

PROVIDING DISCRIMINATION FEATURES TO PREVENT-

ASSEMBLY PLACEMENT IN A CORE LOCATION OFO
HIGHER POWER THAN WHAT IT IS ORIFICED FOR.

PROVIDING MULTIPLE FLOW PATHS TO THE ASSEMBLY-

INLET N0ZZLES.

PROVIDES CORE INLET STRAINERS WHICH WILL FILTER-

,

OUT PARTICLES LARGER THAN 1/4 INCH.~

PROVIDING INLET N0ZZLE OPENINGS WHICH ALLOW-

ASSEMBLY VERTICLE MOTION WITHOUT CUTTING OFF

FLOW.

o PROVIDES MONITORING INSTRUMENTATION FOR CORE ____

ASSEMBLY OUTLET TEMPERATURES.
.

O
~

A -t u o
. .
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o REQUIRES PREVENTION OF INADVERTENT CONTROL R0'D

FLOATATION DURING REFUELING.

o REQUIRES SUFFICIENT FLOW TO ALL PERMANENT AND

REMOVEABLE CORE COMPONENTS TO MAINTAIN THEM

WITHIN THEIR STRUCTURAL LIMITS FOR ALL STEADY *

STATE AND TRANSIENT OPERATION

o ORIFICING DESIGN WHICH PROVIDES SHIELDING TO

CORE SUPPORT STRUCTURE.

%
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ITEMS TO BE RESOLVED AS PART OF

FINAL DESIGN

PRIMARY CONTROL R0D FLOATATION # do

o AFFECT OF OBSERVED FFTF CORE AP

INCREASE ON CRBR DESIGN

o AFFECT OF LATEST POWER TO MELT DATA

ON CRBR FUEL DESIGN

o CORRECT METHODOLOGY FOR APPLICATION

OF HCF's.

yt &W

.

+

*
.,

O
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O
INDEPENDENT OVERCHECK' ANALYSIS

o STEADY STATE, FULL POWER CORE CONDITIONS

o NATURAL CIRCULATION:<

COMPARISON WITH APPLICANTS' BASE CASE-

COMPARISON WITH FFTF RESULTS-

o DHRS:

COMPARISON WITH APPLICANTS' BASE CASE-

COMPARISON WITH FFTF DATA-

O o 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
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CONCLUSION-

o DESIGN HAS HIGH PROBABILITY

MEETING CRITERIA.

FALLBACK 0F REDUCED POWER, FLOW
-o

OR BURNUP EXIST IF COMPLICATIONS

ARISE DURING FINAL DESIGN,

o THEREFORE, STAFF CONSIDERS DESIGN*

ACCEPTABLE FOR CP,
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FACTORS WHICH INDICATE DESIGN IS ACCEPTABLE FOR CP-

o INCORPORATES FEATURES T0:

MINIMIZE THE POTENTIAL FOR FLOW BLOCKAGE-

PREVENT SIGNIFICANT GAS ENTRAINMENT-

MONITOR ASSEMBLY OUTLET TEMPERATURES-

ALLOWS DECAY HEAT REMOVAL VIA NATURAL CIRCULATION-

o FLOW DISTRIBUTION, AP's FRICTION FACTORS, GAS

ENTRAINMENT ARE SUPPORTED BY EXTENSIVE WATER AND

SODIUM DEVELOPMENT TESTING.

o FFTF FUEL DESIGN AND IN-VESSEL THERMAL HYDRAULICS DESIGN

IS SIMILAR TO CRBR AND CONTINUED FFTF OPERATION WILL

PROVIDE DATA DIRECTLY APPLICABLE TO CRBR.O
o STAFF's INDEPENDENT CALCULATIONS INDICATE THAT APPLICANTS'

DESIGN METHODS PROVIDE A REASONABLE ESTIMATE OF SYSTEM

PERFORMANCE.

o APPLICANT HAS COMMITTED TO TESTING DURING INITIAL STARTUP

T0:

CONFIRM NATURAL CIRCULATION PREDICTION-

CONFIRM DHRS PERFORMANCE-
,

MEASURE SELECTED IN-VESSEL TEMPERATURE AND VIBRATIONS.-

o PRELIMINARY SAFETY ANALYSIS HAS BEEN DONE WITH
,

CONSERVATIVE ASSUMPTIONS:

O -
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ADDITIONAL DECAY HEAT-

- HCF

ADDITIONAL A P-
,

THDV + 20 F CONDITIONS FOR PERMANENT-

COMPONENTS

UPPER B0UND ON PHYSICAL PROPERTIES-
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| System Engineering
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PRESENTATION OUTLINE

4

.

O GENERAL OVERVIEW

CLOSURE HEAD (5 MIN)-

REACTOR VESSEL (5 MIN)
-

-

LOWER INTERNALS (5 MIN)-

.

,

0 UIS DESIGN (15 MIN)

FUNCTIONAL REQUIREMENTS-

O
DESIGN DESCRIPTION-

PERTINENT DESIGN CONSIDERATIONS-

1
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(2)
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L WER INTERNALS SYSTEM MDO ''
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WHAT DOES IT DO?
UlS FUNCTIONAL REQUIREMENTS

.

e Maintain control rod alignment with core
i

Provide cross flow protection for control rod drivelines! e

e Mix core outlet flow
Mitigates transients in PHTS hotleg! e

Provide secondary core holddowni e
.

!4 e Position and support above-core instrumentation
.

d
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ELEVATION SCHEMATIC OF THE UPPER|
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UlS CHIMNEY MECHANICAL SUPPORT BETWEEN
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: UlS MATERIALS SELECTION @ARD
i .

| e 316 stainless steel
'

1. Compatibility with liquid sodium
2. Well developed fabricati6n 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 (10s to 10 ) at high9
; D temperatum

d 3. Commercially available ;in product forms required
'

*9 4. Essentially no cobalt;

N 5. Adequate material property data base,

6. Fabricable into required configurations,

;

I.

|
! i

!
.

I 6

;i . 8213-5
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REACTOR TtH DEVELOPKNT TESTING
.

;

'

.
. ~ INLFT REGION

,

i 4

TEST TITLE SUPPORTING INFORMATION STATUS,

S EIL LEET Plean FEATLRE IEST - CMRACTERIZATION W IEET PLBam AND [OER COMPLETED
J/riSCALE

INTERNALS TaH PERFORMANCE

O EIL INLET Ptsan FEATime Mme. PARTICLE TRMSPORT M SEBE StEAWP COMPLETED
iPARTICLE RBIUTY M Ram F CMRACTBtISTICS

; ,

D |DISPERSIONTESTS
'

,

!,! I 8 |M INar Plean FEAllRE TEST - VISu4WZAT!0N W INLEr Pleam FuM PATTERNS - COMPLETED
'

1/21 SCALE.N DETERMINATION w Mixim M TRANSPORT TIMES
,

'

N t Ell PISTON Rim lEMGE TESTS PISTON Rim LEAKAGE RATES COMPLETED
,

[ t M UM OtlFICIm TESTS fuM CONTROL To BUMET ASSeeuES, RBOVABE ODE COMPLETED
1

1 --

RADIAL SHIRDS M BYPASS
-

) e M UM CMRACTBtIZATION TESTS
4

FUM DISTRIBUTION M NIESSURE lh0P IN UM COMPLETED
-

i
8 M UM OtlFIm LIFE IEST

, . OtIFIE llFETIPE'Ot4RACTERISTICS COPfLETED
.

,

j j S EllIRSA OtIFIm TESTS IN WATUt CMRACTEP!ZATION & Ot!FIE R.ATES 00FFLETED

.

I
, .

i ;>

: - -
,

| | .
*

!

i j -

f -

, ~
, . '.

.

.
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REACTOR T&H DEVELOPMENT TESTING

OUTLET REGION -

TEST TITLE SUPPORTING INFORMATION - STATUS

S EDL INTEGRAL IEACTm fim PbDEL, PLENUM VELOCITY PATTERNS, MIXING m aP Cum.Erm
'

OUTLET PlJENLM FEATURE FLN E CHARACTERISTICS, VIBRATION,GASENTRAIN-
VIBRATim IEST - PMSE I IESTING HENT E STRIPING '

'

S EIL INTEGRAL REACTOR fim l% EEL,
HYDRAULICANDVIBRATIONCH4RACTERISTICSHYDRAULICCOMPLETEDi

Om.ET PLENlN FEATME FLOW M OF UPPER liiTERfMLS VIBRATIONINFAm! CATION

'

VIBRATIONTEST-PESEIlTESTINGD !

e IEL anLET PLENLM STRATIFICATION Flow DISTRiauTION APO IEMPERATURE CDPFLETED4d
, RESPONSE TO TRANSIENT (MERATION

TEST
-

'

I t #L M0 SCALE Om.Er PLENUM IESTS TDfERATURE DISTRIBUTION AND RESPONSE ATCOMPLETED I{wj
,

Oi
STEADY STATE E TRANSIENT OPERATION

! 8 #L MS SCALE anLET PLENLM IESTS
,

'
;

i !
TRANSIENT IESTS IN WATER AND SODILM COMPLETED

t #L CN!MEY VIBRD-IPPACT IESTS FULL-SCALE FLOW IMXEED VIBRATION OF UISa(E COMPLETED |

,

i -

'CHIMEY
.

,
' .

! 8 IEL FUEL IRANSFER M STORAGE llEAT IRANSFER CmRACTERISTICS OF STORED COMPLE1ED
..

! Assent.Y
FUEL ASSEPBLY

i,

.

I
-
,

.
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REACTOR T&H DEVELOPMENT TESTING

STRIPING TESTS -

'
'

I,;
TEST TITLE

SUPa)0RTING INFORMATION STATUS

9 |E1. lifM STRIPING TESTS STRIPINGlhTAON: CHINEY Ale INSTRIMNT PDST,
00PFLETED

.

i
CONTROL ROD Sm0m TUBE, UPPER IMERNALS '

STRUCTURE AND BYPASS, RBWVABLE RADIAL SHIELD,

B.ANIET AfD FUEL N0ZZLES, CORE BARREL, fGMR
q 1

j
' RINGS, HORIZO MAL BAFFLE, l!NER Ale SUPPRESSOR

.s

b. PLATE,OtiTLETNn771FM,ETC.
!' '

4 /M STRIPING TESTS STRIPINGDATAON: MIXINGTEES,
00ffLETED il +

.

4

SEVEN Nn77:r ASSeeLY WITH FbRTION OF M IN PkXiRESS |,
-

|y ' IEERNALS -

I!
.

N
4 WH) STRIPING TESTS

STRIPINGDATAON: SEVEN ASSDELY OtnLET 00PFLETED
'

Nnni r FEATIRE IEST, !
'

,

!
.

SEVEN ASSeeLY OUTLET Nnni ca TEST,
805 COMPETED ;

'

; l.DCAL INTERSTITIAL Fum STRIPING IEST,
00ffLETED !

-

,

*

INTERSTITIAL fuMMTER TABLE TESTS,
COMPLETED

! THERMAL STRIPING TESTS IN SODIUN - DUNK COMPLETED

!

, ANDROTATINGCYLif0ER
-

s ,

1 |

' '

.,
,

|
'

'

!
'

. . .

- ,
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CRBRP NUCLEAR DESIGN

outline
'

e Reactor description and design basis
~

s Critical experimental program

g * Reactor design areas supported by critical experiments'

i e Summary
N
y .

.,

s i
|

|

|

|
_ _ _ _ _ _ _ _ _ _ _ _ _ _. . - ._ _ _ _ _ _
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| CLINCH RIVER BREEDER REACTOR CORE LAYOUT @ARD !,!

i |
4
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CRBRP FUEL MANAGEMENT
FIRST ROW OF RADIAL SECOND ROW OF RADIAL

BLANKETS ARE REPLACED BLANKETS ARE REPLACED
AS A BATCH AFTER FOUR AFTER FIVE YEARS OF

YEARS OF OPERATION - - OPERATION
,

Mf g ...

" "

;.
..

.

,y. N
| . ||h < | |

q . c . ;,. .(
. .. .~

| . $ q f Cs , ,.o
,

.N g; "{ -

H @
h I "5H[

'" ""
"'

.

|
'

' |

IN ALTERNATING YEARS OF '

THE EQUILIBRIUM CYCLES,
THESE SIX INNER BLANKET ALL FUEL AND INNER

ASSEMBLIES ARE REPLACED- BLANKET ASSEMBLIEG
WITH SIX FRESH FUEL REPLACED AS A BATCH AT

ASSEMBLIES TWO YEAR INTERVALS..

{
. . _ _ , . , _ .
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@ARD

CRBRP CONTROL ASSEMBLIES

i

Primary Control |
Assembhes

-

(Operating)
'

Primary Control
X Assemblies

D (Startup)

I secondary
N

- - Control
4 Assembhes

I

|
. ,

.

76401
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i

!'

CRBRP NUCLEAR EXPERIMENTAL PROGRAM !
,

|

| W Specifies
Experimental Needs
Of CRBRP Design

t
'

ANL,W ,GE
Program Planning

WAgreed-Upon e USDOE (Base Program)
y Program Plan e CRBRP-PO

ANL
g Performs Experiments,

I Reduces Data
% V |
M W Specifies CRBRP. ~ Experimental Analysis
q Design Methodology-> (Comparison With Experiment)

ANL, W , GE

ANL W GE Analysis Reports '

y y p

W-

Incorporates Biases
And Uncertainties
in CRBRP Design

1
7021-8
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|

!
|

; REACTOR DESIGN AREAS ;

i SUPPORTED BY CRITICAL EXPERIMENTS |

'

|

Power Reactor Design Parameter Critical Experiment Data Source
,,

e Fuet enrichment Critical fuel loading Doppler and core f
'

expansion worth, core conversion ratio :

o Power distribution isotopic fission and capture rate distributions, ;
,

gamma heating, blanket spiking studies
|

e Control rod margin Control rod subcritical reactivity worthg
e Reactivity coefficient

'

i g.

'n, Doppler Small heated-sample U238 Doppler worth
T' Sodium void Large zone-voiding reactivity worth.

:O Core restraint (expansion) Small-sample worth. distributions

o CDA-related Sodium void worth, fuel and steel slumping
worth .

o Other performance data
238 p239Breeding ratio C /

Temperature defect Doppler worth, core expansion worth
Ex-core detector capability Control rod worth with ex-core detectors 1

Fast flux / fluence Neutron energy spectrum, spectral indices

i

4

7021-7'
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| @ARD
'

:
:

;

i FUEL ENRICHMENT PHILOSOPHY 1

!,
!

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

: Nominal excess reactivity: -

Cold-critical eigenvalue, KEFF !
Cold-to-hot temperature defect

! Fuel burnup reactivity deficit
Mid-term refueling reactivity addition

. :h Uncertainties:
,Q Criticality . prediction

6 Fuel burnup reactivity swing
Temperature defect '

, s

Fissile loading and core geometry tolerancesi

Impuritiesi

Refueling worth

.

e

S110-10
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| CRITICAL EIGENVALUE PREDICTIONS -
.

VERSUS EXPERIMENTAL VALUES j
,

,

Calculated Experimental ,

keft keff C/E ;

ZPPR-7A 0.99019 1.00045 0.9897 I
ZPPR-7B 0.98924 1.00083 0.9884 :

'
ZPPR-7C 0.99089 1.00161 0.9893
ZPPR-7D O.99347 1.00110 0.9924
ZPPR-7F 0.98873 1.00079 0.9880.

ZPPR-7G 0.98858 1.00075 0.9878
D ZPPR-8F 0.99156 ' 1.00090 0.9907 ''

' Mean = 0.9895
d l a = 1 0.0016 |,I

0 I. . . . . .

v i
<

'S

------_ -----
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CRBRP FUEL ENRICHMENTS

Cycles Pu/(Pu + U)

1&2 32.8
i Equilibrium 33.0

Beginning of Life Fissile Plutonium inventory,1498 kg
4

i

IA

@ARD .,, ,,,
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@ARD

POWER CALCULATION C.OMPONENTS
,

** * * ' ' '*8 " " " " *"" FN,pN ,1.15 -(1 + 3a)Linear power (kW/ft.) =

no. of rods length of rod (ft.) R Z

NWhere F la the normalized radial power distribution

,N is the no,m.li d .wi., -., . ,1-t., ,

J 1.15 la a 15% overpower-margin multiplier
D 1 + 3a represents the 3a power envelope

|

|

|

i

.

7021-6
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| REACTION RATE CALCULATION TO EXPERIMENT RATIOS
.

, ZPPR-11B 2PPR-11C i
Beginning Of Life End Of Life :

Reaction C/E la C/E t 1e i

Fuel i,

Pu239(n,Q 1.000 * 319* 1.000 t .019
U235(n,0 1.057 .026 1.043 2 .026
U238(n,Q 0.879 i .034 0.922 * .034

i inner Blanket '

& Pu230(n,Q 1.014 * .023 0.983 * .023
U235(n,Q 1.050 t .026 1.022 * .026

5

N U238(n,Q 1.093 .041 0.983 i .0326 U23e(n. cap 0 1.056 * .023 1.0e8 .025
D % indudes mensecas devinson in los ces plus esenseed systemene unoensiney h nueswoment

m4

!

-
. - _ - _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ - - - _ -_- __-______ _ _ - _ _ - -
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:

FUEL REGION POWER UNCERTAINTY FROM $

REACTION RATE UNCERTAINTIES !

:

Component 1a(%) Power Fraction .

Pu 8 fission 1.9% .765
U2as fission 2.6 .005

238U fission 3.4 .065

D Other fission 5.0 .065
*

Gamma heating 8.0 .10

Resulting 3a uncertainty is 5.5% ..

a

1

.
|

@ARD _,,

-
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| PEAK LINEAR POWER DISTRIBUTION (KW/FT)
! (3a + 15% OVERPOWER CONDITIONS) FUEL AT BOC1
! (EXCEPT REFUEL CHANNELS) INNER BLANKETS AT EOC4

(NOTE: THESE VALUES DO NOT OCCUR SIMULTANEOUSLY)|

!
:
;

| 11 4 M4 13A

su na nr na
,

| su na na nr us
1

us na as us us

i -
n. m i ; m = in

Y' u m m ou ua su

'd: na ur ue

q ,V.. .. .. us

w - m .. .s => in m !, ,

na na as iss us .
'
:

|O| )us un as us

m ni n ess in

i.s .. .. m u.

un un .e aos me na

Mt 13.1 lll 142 las

' su see .s is t us

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

Experiment Application
3R4, 6R7F, 6R7C bank worths in Bias factors

t ZPPR-11B
i Asymmetric-group rod worths Verify that control rod worth bias is,

not substantially different in faulted

b (stuck rod) shutdown configuration
Pin control rod mockup Pin versus plate extrapolation

i effects, evaluate B" enrichment;() effects
! Pin bunching Evaluate capability of relativelyO

simple central-rod calculational,

% model to account for control rodi

worth reduction associated with
i absorber-pin' bunching

Axial worth profile Verify RZ calculations and chopped
cosine approximation

Fuel / blanket interchange worth Assess CRBRP mid-term refueling
worth uncertainty
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__

O --- -- O O.

ZPPR-11 CONTROL ROD BANK WORTHS

ZPPR-11B ZPPR-11C
Beginning Of Life End Of Life

Calculated * Measured Calculated * Measured
Worth Worth Worth Worth-

$ $ C/E $ $ C/E

3R4 3.33 3.34 0.997 6.17 6.27 0.984

6R7F 12.97 12.42 1.044 15.81 15.36 1.029

h 6R7C 16.95 16.28 1.041 16.71 16.19 1.032
I

* Calculations with 4 mesh per ZPPR-drawer

N @perr = 0.003426 (ZPPR-118)
0.003540 (ZPPR-11C)g

0

. .

@ARD ms.s..

.
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HETEROGENEOUS CRBRP SODIUM VOID REACTIVITY ($;t
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
BIASED BIASED 11 6

| h 36- Inch fuel 1.15$ 1.50 1.90 1.49 1.28
i '

(v Lower axial .17 .19 .15 .14 f.03
s blanket
f Upper axial .17 .19 .16 .16 f.03

blanket

Total .81 1.12 1.59 1.19

nu-a



L O O O--

!
ZPPR-11B FUEL U 3s DOPPLER CONSTANT2

-T dk/dT '

.

Measuied fuel U238 Doppler .00332
0 1

Calculated Doppler .00327

C/E 0.986

nh;

i

t'
%

.
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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
| g Power distribution parameters

| Control rod worth characteristics

(p Reactivity feedback effects

%

@ARD _

|
1 _ _ ._.___._ _ ___________.________ _ ____ _
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CRBRP CORE TEH ANALYSIS AllD DESIGN OllTLINE

8 CORE T8H DESCRIPTION AND BASES
'

-- FLOW PATHS

-- DESIGN DATA

-- FLOW ALLOCATIONS

8 PERFORMANCE PREDICTIONS

[);3 -- STEADY STATE
I

-- DESIGN TRANSIENTS
N

4 T&H DEVELOPMENT IEST PROGRAMS / DATAs,

(N 8 CONCLUSIONS

i,

,

e

_ _ _ _ _ _ _ _ _
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CRBR PRINCIPAL CORE T&H DESIGN DATA

Fuel Blanket
Rods per asss. ably 217 61'

-

Rod diameter (in.) 0.230 0.506
Pitch-to-diametsr ratio 1.25 1.07
Wire wrap axial pitch (in.) 12 4
Axial lengths (in.):

Lower ax!al blanket 14 '
Active core 36 64-

Upper axial blanket 14 ,'

N Fission gas plenum 48 48

.

703e 3 .

.

.

t
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CRBR PRINCIPAL CORE T&H PERFORMANCE DATA.

REACTOR INLET TEMPERATURE 730*F
REACTOR OUTLET TEMPERATURE 995*.

REACTOR DESIGN FLOW 41.446 x 106 g3fgg, .

REACTOR VESSEL N0ZZLE-TO-N0ZZLE PRESSURE DROP- 123 PSI

f INNER RADIAL.,

FUEL BLANKET BLANKET

Ntir;EER OF ORIFICING ZONES 5-6 3-2 4
RANGE OF MAXIMUM HOT ROD CLADDING

,

' TEMPERATURES (2a), *F 1201 - 1312 1057 - 1262 989 - 1228
: MAXIMUM FISSION 6AS PRESSURE (2a), PSIA 962 249 273

hx! mum FLOW VELOCITY IN BUNDLE (FT/SEC) 23 18 13
MAXIMUM MIXED MEAN Ex1T TEMPERATURE'N'

(NOMINAL), *F 1123 1029 1003
-MAXIMUM TEMPERATURE 6RADIENT (NOMINAL), '

O .p 273 (FUEL / RADIAL BLANKET)

:
! .

7

. - !
-
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CORE ASSEMBLIES MIXED MEAN
OUTLET TEMPERATURES

BOC1 (THDV *F)-

i

XX ASSEMBLY NUMBER

792 737 XXXX -NOMINAL
827 307 821 312 XXXX 3a

801 804
302 841 306 846 311
820 841 793
855 301 883 305 829 310.i

848 838 796
893 50 879 304 833 210

~

-

1372 844 796

51\1146 49 887 833 211

I) .- 7931111 1090 '
43 1179 45 1167 48 ' 204 829 212

1112[44
1123 1088 844 804

1189 1193 46 1165 28 887 205 846 213
1118 897 1087 838 787

O
(C/A

1197 102 958 47 1164 27 879 206 821 209
885 1110 1089 841 769

'

37\943 ,| . 1186 12 1166 26 883 207 793
1104 896 1070 801

'

98 1180 36 68 957 13 1144"
e- 841 208

874 1092 1104 1099 0 792
927 1165 \

CIA)1179
67 1165 25 202 827" -

885 1088 820
32

'

100 / 11 942 . 14 1152 24 855
'

826 851 1090

1089[15
1091

863 33 896 60 1163 10 1162 1169
1065 850 1075 1083

1138/
(C/A

34 895 61 1146 1155
1068 840 C/A

94 1141 3 882 62
846 1058 872

30 890 59 1129 4 924
1047 341 820
1115 29 844 128 855,

1056 830
i '

93 1127 2 869
.| 835 1058

| , 875 57 1129
835

69 875
800
829

. . 4- 2 d/
-

,

. . _ _ . . - _ _ . . _ . .__ . - _ . . _
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ENVELOPE OF FUEL,1NNER BLANKET
MAXIMUM CLADDING ID

TEMPERATURES FOR FIRST
CORE (PEOC-20-) ~

X
XX ASSEMBLY NUMBEfl

XXXX \ TIME ATMAXIMUM

XXXXh MAXIMUM CLAD ID TEMP. (8F),

1289 [80C 14g \51

80C1
43 1303 45 1301 48

BOC1[ 44
BOC1

BOC1[ 25 \1283 1309 46 1297

80C1 EOC2 BOC1

O (C/A
1288 102 1153 47 1298 27

EOC-2 BOC1 80C1

37\1152 1308 12 1298 26
80C1 ' EOC2 BOC1

98 1270 36 68 1170 13 1285
EOC2 80C1 BOC1 - 80C1

25\1206 1274 1285 87 1277_#
"si 4 C/A

-

E0C2

80C1[ 24\ 11M32 100 11 14 1271
E0C2 EOC2 80C2

80C1[ 15
80C1

1106 33 1140 50 1267 10 1247 1309
80C1 EOC2- EOC2

BOC 1[
'

(C/A) 1233
34 1156 81 1254 1245

80C2 EOC2 C/A
M 1244 3 1192 62

EOC2 80C2 EOC2
5230 1111 59 1253 4 1307 ECBOC2 EOC2 EOC2
, .

1217 29 1114 123 1158

80C2 EOC2
83 '1239 2 1113

i ECC2 50C2
| 1128 57 1243
j EOC2.

89 1127<

'

EOC2
1957 6990-16

O..

4

*
- ..- ... .

_ _ - _ - _ - . _ _ _. -
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CLADDING TEMPERATURE / PRESSURE HISTORY IN
F/A #101, O. Z.1

!
! 1E'

L 1400 1400
! 23

| $1300 1200- -

' =
-m

.$1200
~

1000 g- -

, -

800 $a 1100 s'/
- -

;
/p - Q

<

.5 1000 -

600 2- -

h E
p'

'#
400 ![ 900: - -

P E / PEOC-2a .*
s 800 # 200 a-

M .E ' '

l700 0
2

CY3 Cy4
= 274 Days 274 Days= = "

6215-11
~

|
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DESIGN TRANSIEllTS

If0RST CASE UNDERC00 LING EVENT g
CRBRP THRFF-LOOP NATURAL CIRCULATION

TRANSIENT - MAXIMUM CLADDING / COOLANT TEMPERATURE (*F),

AND TIME OF OCCURRENCE (SEC.)

8 PRESENTED IN CRBRP-ARD-0308

!

NOMINAL 3o

ASSEMBLY IE E IEE IEIL. IltlE

FA-52 1299 178 1565 180
IB-99 1229 222 1544 239Y RB-203 1279 275 1556 389i

P
N ACCEPTANCE CRITERION: I < BOILINGg

-

AT TOP OF FUEL ACTIVE REGION
ZERO FLOWT

= 1720*F < ZERO COVER GAS PRESSURESAT.

MINIMUM OPERATION POOL LEVEL

-

%

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

f ~s 1O '

/
*%1300 -

b -- Measured data
'- C Pre-test prediction with flow

$ 1200 / and heat redistribution;
/ best expected

,

w

h | 6--- -- Post-test prediction with flow
b 3 1100 r- "dh t redi tribution:

est exp
\ $ ,

I
E d '

/ *g } --- Pre-test prediction with
/e '-

current CRBR assesstnent1000 &
-

#~**g app,oach: 3.r: without flow
h /' and heat redistribution;
j '/ / y Pre-lest predictions with
u) 900 - / g CRBR design approach (3er;

|I with flow and heat
redistribution)

800 -t |'

k '

.

700
0 100 200

Time (Sec.) eno-se

.

-

.
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TRANSIENT REACTOR / CORE DESIGN REQUIREMENTS SUMMARY

! O PROPER INTERFACE REQUIREMENTS HAVE BEEN ESTABLISHED

0 COMPATIBLE STEADY STATE OPERATING CONDITIONS HAVE BEEN ESTABLISHED .

(E.G., THROUGH ORIFICING)

0 ALL DESIGN BASIS ACCIDENTS (0VERPOWER AND UNDERC00 LING) HAVE BEEN

4 EVALUATED ON A CONSERVATIVE BASIS AND MEET THE DESIGN GUIDELINES OF:

I
-- NO BOILING

*

.;
'

-- NO CLAD MELTING

'N -- ACCEPTABLE LIFETIME / STRUCTURAL INTEGRITY
P

.

e

.

_ _ _ _ _ _ _ _ _ _
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CORE T&H DEVELOPMENT TEST PROGRAMS:

i

I

8 FUEL ASSEMBLY,
;

8 BLANKET ASSEMBLY,

.

O CORE PRESSURE DROP

O EXAMPLES OF DATA '

l;,

4, ..

4 s

y

i' h i

t.J
'

is*

!

1,

1

|

*
i

!,
-

h

I
I

1

.!
._ - _ __ _

'



._. . __

O - O O
.

DUT-0F-PILE T&H DEVELOPWHT TESTIllfi

FOR FUEL ASSEMBLIES
,

TEST TITLE SUPPORTING INFORMATION STATUS
: e ORL 19 At0.61-Rm BumLE HEAT W/W PURE IDFERATlRE DISTRIBLITION COMPLETED

TRANSFER-SmilN OVER WIDE OPERATING RANGE, INCLmING,

TRANSIENTS
'

'

s EDL 217-Roo low FLm HEAT LOW FLOW BUNDLE TEMPERARRE DISTRIBtiTION COMPLETED

TRANSFER .SWIlN

e EDL 217-Pm BumLE MIXING - H 0 DETAILEDBumLEMIXING COMPLETED2

g 3 #1. 91-Ito Btu)tES mix!NG - @ BlN)LE SWIRL Ato MIXING COMPLETED

i e MIT fta But0LE T8H FLm SPLIT, AP, ftm DISTRImrrION Ato INPROGRESS

h MIXING

).) e W ED 11:1 SCALE WIRE WRAP But0LE DETAILED S/C AXIAL AND CROSS FLN COMPLETED
AIRFLOW CHARACTERIZATION AIO MIXING

e la CIER ASSE2LY FLOW Af0 VERIFICATION OF FLOW APO VIBRATION COMPLETED
VIBRATION CHARACTERISTICS

'
'

s EDL FFIf ASSE2LY/BUmLE FLOW BUNDLEPRESSUREDROP COMPLETED
,

e IE INLET /0tiTLET Ik)ZZLE'APO CAVITATION A @ AP CMRACTERIZATION 9 % COMPLETED
@lFICE FLN

e E R-II @IFICE CAVITATION PROOF TEST FLOW CONTROL ORIFICE liFETIE/ CAVITATION INPROGRESS

e [DL ASSEMBLY OtiTLET ||0ZZLE INSTRU- CORRELATET/COUTLETIEMPERATURE
TESTINGCOMPLETE

tENTATION ltASUREMENTS
-

;
- -
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OUT-0F-PILE TEH DEVELOPRNT TESTIllG

FOR BLANKET ASSEMBLIES

TEST TITLE SUPPORTING INFORMATION STATUS

8 WMD Ftu SCALE 61-R00 ASSENLY WM BUNDLE IDFENAiURE DISTRIRITim DVER E 01FLETED
HEAT TRANSFER - S WILM WIDE OPERATING RAEE, INCLWIE TRANSIMTS

9MITBLANKETBUPOLET8H-Hp Fuu Seur, 6P, FLw DISTRIRRION Am INPROGRESS

MixIm

0 IMRD 5:1 SCALE WIRE b BUPOLE DETAILED S/C AXIAL A2 CROSS FUM CmPLETED

AIRFLOW OiARACTERIZATION.

:)-

j $ R ASSEELY FuM APO VIBRATION - VERIFICATION OF AP APO VIBRATION CONPLETED

y CHARACTERISTICS

0 WMD FULL SCALE BUPOLE PRESSURE lh0P BUNDLE AP 0/ER WIDE Fuw RANGE CmPLETED

f - S00!tm APO WATER

M $ IMI@ BLANKET FLOW &lFICING PRESSURE BROP CHARACTERIZATION PLAPNED

'QiARACTERIZATION

e IEDL ASSENLY OlRLEr N0ZZLE CORRELATE T/C OtRLET IENPERAlDRE
TESTINGCOMPLETE

CHARACTERIZATION ltASUREMENT

.
___ ___________-_-__- _ ___ _ -_ - ___ - - -
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WARD BLANKET ASSEMBLY HEAT TRANSFER TEST

d
'

RANGE OF TEST PARAETERS
_.

O POWER INPUT 17 TO 880 Kw -
! ,

8 FLOW 2 TO 140 GPM,

4 REYNOLDS NUMBER 500 TO 26000

0 POWER-TO-FLOW RATIO 100 TO 300*F

i e POWER INPUT 6RADIENT 1:1 TO 4.6:1 (MAX: MIN)

M CONDITIONS SIMULATEDp
O 8 ADIABATIC BOUNDARIES

S INTER-ASSEMBLY HEAT TRANSFER EFFECTS:

-- AUXILIARY COOLING |
: -- AUXILIARY HEATING
, 1

0 TRANSIENT AND NATURAL CIRCULATION
-

,

1

1

.

__.___._____.__ ________ _ ___ _ _
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LEGENO: Run 30 321

o A1A. >a ;""!,',',"_ u, _

3OATA. Aus 321 REVERSED 12.7 as /HR

*C21EC* CODE PRIDICT334 I" 8U ""
A a 0.2/3 FLOW SPLIT T,, M *F,316'C ,,

$= .000. 8 = IJ, F=0.2. AAt=1.8 RE 13.900
.

i i~

2 lE Q I.AE ~

g i ri es. J
, DOW48TREAABOP '

..

u NEATED ZONE LEVEL ']"

i oa
a u = V_-

E
=

~ ~
IIOUTLET 0F NEATED "

d PRELitflN ARY RESULT 5 ZONE LEVEL *A*
SASES ON RAW TEST DATA

... -
_

]
Ogu _

_

> 0
u -

_ ,

l
NEAT s
20NEIB10PLAtt

E4 - Lawst T- -

i O
i If I' l ff ff ff ff If ffg

, , 1.471 g1.838 .797 %.071 p
'

t.777 I 1J75 .I83 0.713 I to NAUW113
1.482 I t.831 0.783

713 M.879
1 8

.782 M IJ8 .88
.

-RUN 3E1 Rty

30RMAll2fD ROS P07tER'PER R0W

Predicted Ys. Measured Temperature ProfUss - Input 2.8/l Gradient -440 KWO n um
I825 1 ,

[-a31
..

.

.

"ww, w _- - ---9 .,..-,-.--_qr .,y-.,gea..---,y,,. y y---. .._c - -y __. , , . .m__
- - - _ _ _ _ _ . _ _ . - . ,-w -
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COTEC Parameters.

e' dBLANKET HEAT TRANSFER TEST 1.7 - p - 0.Os
s .0PREDICTED VS. / ,# /o,c - 0.2

MEASURED PEAK 18 ? / r/Amix - 1.0
35NORMALIZED TEMPERATURE DH Flow Spilt / ,

f
RISE 8

.s ,m /1 -

,

6- Re > 4000 ', /-

''

,

. 01.4 /
/o ,/-

/ Heat input Gradient>. ,
.

D / /
u 1.3 / a 4.6:1 Max / Min.-

,

$ / a 2.8:1 Max / Min.jl . 5 0 2.0:1 Max / Min.1.2 -

E a 1.0:1 Max / Min." "

.1
e Inner Blanket-.

|
1 1.1 :1 -1.7:1 Max / Min.-

3;

i ;:; e Across Corner-3.4:1 Max / Min.
,

I I I I I I I||, 0.0-

*
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

'! Measured
,

i -

4,

's

.

_ _ _ _ - _ _ . . . _ _ _ _ _ _ _ _ _ _ _ -- --
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FRICTION FACTOR TEST DATA FOR TIGHT PITCH TO"- -
- -

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

.
-

-
.

*
. . .. !

'PEnCENT OF DESIGN FLOW IZONE 911 * -
t, ,

'* ''e.ts - ts tes ' isos- .
so.e. ' 0

amolat stanset wear taawaren test - ma ta'e*c.cos*ri
~

s -

.

g.'waren test noons taasannatunaN. .N< i o -

,co .too.ca. -._ .-. .

.. g sto i scale aan Flow Test. ,* *- -
o nennesem i. ins - -

.

' 8, -. noemann uru tesa em - 1.se
,

18-
8-

. .
. , ,

i
-

A' v.a t V,-1 .# . p..e 1 +. e.. +
_.es

.

-

u- -_ .se,
. a g .s -
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CORE PRESSURE DROP TEST RESULTS
; ,

-

,

:4

0 RANGE OF DATA AND STATUS
:
i

e TYPICAL EXAMPLES OF TEST DATA / CORRELATIONS /RESULTS i
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CORE PRESSURE DROP TESTING - STATUS

*aP AT 100% RANGE OF TEST . TEST"

. COMPONENT FLOW (Pst). DATA (%) STATUS.

CORE -

FUEL: ' INLET-ORIFICE-SHIELD 35.5 1.5 - 120 COMPLETE -

-

,

i ROD BUNDLE 58.4 0.5 - 120 COMPLETE.

| . ROD BUNDLE INLET AND OUTLET 1.8 1.5 - 120 COMPLETE
j DuTLET N0ZZLE , , 1.8 1.5 - 120 COMPLETE,

: INNER' BLANKET: INLET-ORIFICE-SHIELD 37.7 2 - 120 PLANNED
~ ROD BUNDLE 60.4 0.2 - 100 COMPLETE

- -

,; RODBdNDLEINLETANDOuTLET 1.4 2 - 120 COMPLETE; OUTLET N0ZZLE 0.9 2 - 120 COMPLETE

,

.
RADIAL BLANKET: ' INLET-0RIFICE-SHIELD 63.5 2 - 120 PLANNED

! ROD BUNDLE 32.6 0.15 - 135 COMPLETE
|

Of .

ROD BUNDLE INLET AND OUTLET 0.7 2 - 120 COMPLETE {DUTLET N0ZZLE 0.4 2 - 120 COMPLETE |.

'

PRIMARY CONTROL: INLET-ORIFICE-SHIELD 94 2 - 200 COMPLETE
Rob BUNDLE '. 3.0 2 - 200 COMPL ITE

1,' ROD BUNDLE INLET AND OUTLET 0.9 2 - 200 COMPLETE"
DuTLET N0ZZLE 7.1 2 - 200 COMPLETE

SECONDARY CONTROL: INLET-ORIFICE-SHIELD 75 18 - 125 COMPLETE
ROD BUNDLE. - 2.5 18 - 125 COMPLETE

,

-

.

OUTLET'- 28 18 - 125 COMPLETE
'

,

j REMOVABLE RADIAL SHIELD: DVERALL 30 30 - 120 COMPLETE,

j PISTON RINGS 100 30 - 120 COMPLETE,

.' -

..
,

.
.
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FRICTION FACTdR' DATA AND CORRELATION FOR
.

'

'

217 PIN WIRE WRAP SPACED FUEL ASSEMBLY -

- -

,
. . ..

Percent Of Design Flow (Zone 1) -
.

.
;.

.
' O.5 1.0 2.5 5 10 25 50 100 -

* !' 18*
: I I|III|Il | I | Illjil | I | III|Il I

-
.

: i-
-

I
_ f = fc [1.080 +0.0927(1000/Re2) +.1694 (1000/Re4)) .

'

4
,. ,

for Re > 1000 i

' *
-

,
., . . . ..

i ) = 84/Re for Re s 1000
- ~

-
* ,.i o ,

D E 0.1 ~ .{
~

=-!' g 3 217 Rods
..

|
-

-

1 3 5 - 11.9 Wire Lead
,'

- *

~! N
g ~ 0.053 Wire Diameter

-
* '

' ~

i i'
*

4.335 Duct Across-Flats .-~' *
-

B 0.230 Rod Diameter Onches)
' ~

' 8 ''''''! ' ''''"'! ' '''''''! ' '

' '

;; 0A1 '

102 103 104 105
'

-

q
Reynolds Number, Re- *

.

..: -
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, . .
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! OVERALL FUEL ASSEMBLY LOSS COEFFICIENT 'AS A FUNCTION ~'

OF REYNOLD$ NUMBER FROM CRBRP FUEL ASSEMBLY . FLOW., .
AND VIBRATION TEST --

;.
.

.

- -
-

-
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-

1! .
Percent Of Design Flow (Zone 1) ~ .*

,

...!
- *

'

f" 10
''

j |
.

1 II. I I I I -

; l
-
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e '- -<
.

- .

Reference Area = 3.974 In.2 .
-

;
6 -g-

.! o. .
Diameter = 2.25 in.. .. ,

-'

" *

' '|
- 4 *

Inlet Nonle Re =30 x rod bundle Re
-_

b >

.
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CORE T&H DEVELOPMENT TESTING

CONCLUSIONS

1) LARGE CORE T&H DATA BASE AVAILABLE

2) DATA ON ALL REACTOR COMPONENTS - OVER WIDE RANGE OF
OPERATION, E.G., AP, HEAT TRANSFER DATA

3) UNCERTAINTIES USED FOR PSAR BASED ON AVAILABLE;

ji EXPERIMENTAL DATA
,

10 ALL DATA WILL BE FACTORED INTO FSAR INPUT
'

5
ii

k
&
3
1
!
1

,

.

4
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CONCLUSIONS

.

8
REACTOR FLOW DISTRIBUTION MEETS COMPONENT DESIGN REQUIREMENTS-

0 COOLING Flow PATHS WELL CHARACTERIZED, ORIFICE CONTROLLED,
TESTED, MODELED

8 LARGE COMPONENTS T&H DEVELOPMENT DATA BASE
'

O COMPREHENSIVE DESIGN w!TH CONSERVATIVE, YET REALISTIC, LIMITS

9 ANALYTICAL METHLDS VERIFIED WITH LARGE DATA BASE
4>

1

-

s.

s

,

t
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CRBRP CORE MECHANICAL DESIGN
FUEL, BLANKET, SHIELD

e Bases

e Description

e Evaluations
,

e Testing programs

i

x,

(A)

,

e
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DAMAGE SEVERITY LIMITS

Damage Severity Level
Event Category (RDT C-16-1) Design Limit

Normal operation No significant loss of effective Ductility limited strain s 0.2%
lifetime (normal creep & plasticity)

Power-to-melt.

, Proportional elastic limit
'One wire diameter-flow channel
closure .

Anticipated events No reduction of effective lifetime Ductility limited strain s 0.3%<

y (Upset) below the design values
8 Unlikely events A general reduction in the fuel > Cumulative damage function'p (Emergency) bumup capability and, at most, a ,s 1.0(creep rupture, plasticity,

small fraction of fuel rod cladding , fatigue damage)
failures

Extremely unlikely events Maintain coolable configuration Cladding solidus, no Na boiling *
(Faulted)

*PSAR guideline

@ARD.
'
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CRBRP FUEL ASSEMBLY COMPARISON WITH FFTF -

.

CRBRP. FFTF
D'esign Parameter Value Value Reason for Difference

!

_

c,

Types of descriminators (orificing' 6 3 Core arrangement and core size
gones)

*

Lower shielding length (inchess 20.0 21.5 FFTF closcJ loop cooling not
(1 piece) (3 piece) required in CRBRP '

' Duct load gits (incheal:
-Outside dimensien 4.745 4.715 Accommodata btger seismic loads

1, ) ' in larger core.

! -Wall thickness 0.205 0.190
,

I
,

3 Fuel rod growth clearance (inches) 2.10 1.00 Provide more space for irradiation '

,

1 induced deformation in higher
!

burnup reloads.

!N Type of top load pad (outlet nozzle) Fixed Floating Evolution of creep and swelling
- '

,

'f collar equations for core restraint
'

Misaligned grapple pickup capability 1.75 1.25. Allow for more tolerance stackup in -,

f .linches) larget CRBRP core.
, , .

$

9

$
$
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CRBRP FUEL ROD
.

.

.

Dished Fuel Pellet Blanket Pellet Top End Cap
0.1935" Dia 0.190" Dia..

91.3% T.D.- 96%' T.D. 20% CW 316SS
Plenum Spec

,

.

Tag Gaa Capsule'

i| ' Bottom End Cap;

302SS Spring
,g

14" UO2 Blanket Pellet Stack
-

f.

i)i 36" Mixed Oxide PuO2 UO2 '

Fuel Pellet Stack|:p
i 14 UO2 Blanket Pellet Stack-

Pull Through Wire,

:! Attachment'

Cladding - 20% -- =

CW 318S8
! Wrap Wire - 20%' CW 318SS

Length 114.4"

0.230" Dia.
'

0.016" Wala

' - s u s.:

1 -

|
'

_ - _ _ _ _ _ _ _ _ - _ _ _ - _ - - |
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CRBRP FUEL ROD COMPARISON WITH FFTF
~

CRBRP FFTF,

Design Parameter Value Value Reason for Difference

Pellet PuO2 content 0.33 0.225/0.275 More power per assembly in CRBRP
heterogeneous core

'

Pellet density (percent of gl.3 go.4 Reduced FCMI for same smeared
theoretica0 density*

_ . .

Pellet diameter (inch) 0.1 g35 0.1945 .

; Axial blanket stack lengths Nnch) 14D OR Breeding requirements of CRBRP
i inconel reflector lengths (inch) OD 5.7 Shielding provided by axial blankets

'

D Fission gas plenum length (inch) 48D 42D Provide mnre space for
's eccomodation of fission gas in

higher burnup reloads

OveraK rod length (inch) 114.4 93.4 As above |

!P
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. CRBRP BLANKET ASSEMBLY

. .

Outlet Nozzk
inconel718 Top Load Pad
Pleton Ringa '

SA 318SS
...

Above Core Load Pad
Duct,- 3 7

! CW 316SS

- - Inlet Nozzle SA 316SS.
,

p Discrimination Post Blanket Rod Bundle (61 Roda)
I' Overall Length 14 Ft.
|! \'

! 4 )
! Rod Attachment

i! SA 31688 |
,

;| Shield Block

il MMing*

Cooient
'l . inist h Grapple'

i

Groove,

Orifice Plate Ae::$i.

i ens 4

~

. .

1

0
__ ., . _ _ _ _ .
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CRBR BLANKET ROD
.

as Tag Capsule \UO2 Pellet
0.470 0.001" Dia. /

95.6 * 1% TD Spring h End Capg,

h 6 \"';a"=a
;
|

|
| 64" Pellet Stack

A Depleted Uranium Oxide
,

End Cap Bottomy
01

Wrap Wira
,-

Pellet To Cladding
|. N Diametral Gap Length 114.75"

! Cladding 316SS 20% CW 0.006" Nom.
'

O.506 * 0.001" O.D.
O.4760 * 0.0005" l.D.

i -

6112-28

.
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DESIGN EVALUATIONS - KEY FUEL RESULTS

Cladding damage
e Cladding damage is within design limits

35 percent margin on steady-state cumulative damagee
'

75 percent margin on steady-state ductility limited strain.

2 percent margin on steady-state and transient ductility limited 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 lateraction
' 's 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

Doct dilation
e The maximum duct dilation is ~ 80 mils which is less than the limit of 108 mils

-

.

|.

\

@ARD m3
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DESIGN EVALUATIONS - KEY BLANKET RESULTS

Cladding damage
e Cladding damage is within design limits

68 percent margin on steady-state cumulative damage (Radial)e

250 percent margin on steady-state ductility limited strain (Radial)e

9 percent margin on steady-state and transient ductility limited strain (Inner)e

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 jumpe

Wire wrap
e Maximum wire wrap stress and strain are below limits of 21 ksi and 0.3%
e Maximum wire slack is < 0.1 inch

1 Bundle / duct interaction
,

Maximum bundle duct interference of ~ 0.013 inches is below the design guideline |
8 e

y 0.033 inch
r e Maximum bundle / duct clearance of ~ 0.065 mils. Adequate based on testing
N e Adequacy of design due to unique blanket features (stiffness) to be obtained from EBR-il

h 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

,

>

'

| .
ARD _
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DEVELOPMENT TESTING FOR FUEL SUPPORT '

Title Supporting Information Ststus

Assembly flow and vibration Verification of flow, vibration Complete
characteristics

Inlet / outlet nozzle feature Verification of design adequacy Complete
tests
Fuel transient performance Verification of transient EBR-il/ TREAT testing partially

performance complete FFTF and CRBRP
testing to be done in EBR-il

Q and TREAT
g Fuel steady-state irradiation Verification of steady-state EBR-Il testing complete, FFTF

performance testing initiated
Reference cladding / duct Irradiation induced swelling, EBR-li testing essentially
material in-reactor deformation, complete; FFTF testing planned

post-irradiation tansile
properties, post-irradiation
fracture, cumulative damage

Run beyond cladding breach Establish feasibility and EBR-il irradiations in progress
allowable operating time of
breached rods / assemblies

,

@ARD .

.
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STATUS OF DEVELOPMENT TESTING FOR
BLANKET SUPPORT

,1
1

Title Supporting Information Status

R.B. heat transfer test Verification of heat transfer Testing > 90% complete
behavior

'

Blanket rod irradiation testing Verification of steady-state Two tests complete, post-test
in EBR-Il performance evaluations complete

'

Blanket assembly irradiation Verification of steady-state Two experiments in FFTF,
testing in FFTF performance instrumented blanket test being

h fabricated

| Blanket flow control testing Provide orificing data Testing complete
Blanket bundle compaction Verification of rod bundle Testing complete
test behavior
Blanket mechanical testing Verification of design adequacy Testing complete ,

@ Blanket assembly flow and Verification of flow vibration Testint complete
vibration testing characteristics
Duct load pad strength and Verification of duct behavior Testing 80% complete
bending stiffness test
Cladding rupture ?.est Verification of cladding behavior Testing complete

'

EBR-Il duct crushing test Verification of irradiated duct Testing complete
behavior

!

@ARD .2s37

-;
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KEY FUEL AND BLANKET
ONGOING DEVELOPMENT TESTING

e Effects of axial blankets on fuel pins
' e CRBR-1, CRBR-3, CRBR-5, D9-4, AB-1

e 33% Pu content in CRBRP fuel '.

e PIE of ANL-08 (30-40% Pu) '

CRBR-3 and CRBR-5 experiments :e
e FFTF reload fuel ~ 30% Pu ,

b e Link FFTF data base to EBR-il data base
' e Slow overpower transient response

h WSA-10 and WBA-24 tests completede

y| Operational reliability testing program in EBR-ile
Slow ramp rate FCIT testinge

h e TREAT transient testing
e RBCB testing in EBR-i.

FFTF blanket confirmatory testinge
e WBA-40, WBA-41, WBA-45/46

.

@ARD _,

|
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SUMMARY OF DEVELOPMENT PROGRAMS

e EBR-li fuel and blanket steady-state testing completed
e TREAT testing of reference EBR-il fuel rods completed
e Major FCTT testing completed - testing to link different

heats of materials is ongoing -

e Slow overpower and RBCB testing in EBR-II (ORT)
,,

g ongoing |

e Future TREAT testing of FFTF and CRBRP prototype rods |

is planned and ongoing |

t

N
.

@ARD _,
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CONCLUSION

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

Analysis and testing to date have shown that core designe
;

limits are met

e Major testing programs are complete. Extension of the
EBR-Il and TREAT data base to CRBRP specific design is
ongoing,

h :1
p !!

l

*T
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CLINCH RIVER BREEDER
REACTOR PLANT g

"""BRIEFING FOR:

ADVISORY COMMITTEE ON '

REACTpR SAFEGUARDS (ACRS) i

|FULL COMMITTEE
r

-6 FLUID SYSTEM INTERFACES
.

1

9
N PRESENTED BY:

G.H.CLARE
LICENSING MANAGER, [
CRBRP PROJECT ge-

WESTINGHOUSE jj
ADVANCED REACTORS DIVISION 2: <

. OAK RIDGE SITE !".

FEBRUARY 11,1983
2 53-3229 11
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PRIMARY SODIUM
!-

COOLANT SYSTEM
:

'
i,

ENVIRONMENT INTERMEDIATE NaK COOLANT ;

N2 !

IN RCB CELLS SODIUM COOLANT SYSTEMS - DHRS'

SYSTEM AND COLD TRAPS

* PASSIVE BOUNDARY * PASSIVE BOUNDARY (IHX) * PASSIVE BOUNDARY: i

(OHX AND COLD TRAPS)
(PilHTS > (P)PHTS* Na LEAKAGE DETECTION *g * (P)NaK > (P)Na

* LEAK ACCOMMODATION * LEAK DETECTION
,

* * LEAK DETECTION
*

% * N2 ISOLATED FROM * LEAK ACCOMMODATION
* COLD TRAP NaK ISOLATED

COOLING WATER BY.p FROM COOLING WATER
PASSIVE BOUNDARY BY DOWTHERM COOLANTo
ISOLATION VALVES LOOP

<

H2O LEAKAGE.

DETECTION (MOISTURE;.

DETECTOR AND LEVEL I;-

!' DETECTOR)
'

LEAKAGE COLLECTION.-

(DRAIN LINES FROM
COOLERS)'-

!
:

3 83-3124 6
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SODIUM - NaK COMPATIBILITY.

* NaK IS 22 W/O Na AND 78 W/O K (EUTECTIC
MIXTURE? ,

,

- MELTING TEMPERATURE ~9 F I
4

- BOILING TEMPERATURE (1 ATM? ~1518 F |

* MIXING OF Na AND NaK WOULD RESULT IN
- NO CHEMICAL REACTION

4,

- NO ADVERSE EFFECT ON PROCESS EQUIPMENTy
{ - INCREASE IN NaK MELTING TEMPERATURE

- DECREASE IN Na MELTING TEMPERATURE
|

|

|..

|

,

2 83 3229-2
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INTERMEDIATE

|
SODIUM COOLANT

i SYSTEM

'
I

AIR ENVIRONMENT STEAM / WATER N ENVIRONMENT2

IN SGB CELLS SYSTEM IN RCB CELLS

* PASSIVE BOUNDARY * PASSIVE BOUNDARY * PASSIVE BOUNDARY
(SG MODULES) (PIPING)

* LEAK DETECTION
* LEAK DETECTION * Na LEAKAGE DETECTION

* CATCH PANS
* LEAKAGE * LEAK ACCOMODATION |

h * FIRE SUPPRESSION DECKS ACCOMMODATION . N2 ISOLATED FROM
.

* LOOP SEPARATION'
EXPANSION TANK COOLING WATER BY

* CELL PRESSURE RELIEF RUPTURE DISKS _ PASSIVE BOUNDARY
O * AEROSOL MITIGATION MAIN RUPTURE DISKS _ ISOLATION VALVES

A I RODUCT _ H2O LEAKAGE~
- ,

UAL ATION SEPARATION SYSTEM DETECTION (MOISTURE

!k WATER DUMP SYSTEM DETECTOR AND LEVEL
,

DETECTOR)SAFETY RELIEF VALVES-

LEAKAGE COLLECTION
(DRAIN LINES FROM

tCOOLERS),

.

2 83 3229-4
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EVST SODIUM
COOLANT SYSTEM

ig

N2 ENVIRONMENT NaK COOLANT
IN RCB CELLS SYSTEMS

* PASSIVE BOUNDARY * PASSIVE BOUNDARY
(SODIUM COOLERS)* Na LEAKAGE DETECTIONg * (P)NaK > (P)Na* LEAK ACCOMADATION

* LEAK DETECTION |

M *N2 ISOLATED FROM
P COOLING WATER BY * LEAK ACCOMMODATION

J% _ PASSIVE BOUNDARY = NaK ISOLATED FROM N2
ENVIRONMENT BY_ LEAKAGE DETECTION-

(MOISTURE DETECTOR - PASSIVE BOUNDARY
AND LEVEL DETECTOR) - LEAK DETECTION

_ LEAKAGE COLLECTION - LEAK ACCOMODATION'

(DRAIN LINES FROM + NaK ISOLATED FROM AIR
COOLERS) ENVIRONMENT BY

- PASSIVE BOUNDARY l
- LEAK DETECTION
- LEAK ACCOMMODATION

~
| - _ - _ _ _ - - _ _ - - - - - -
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ARGON
COVER GAS

I
I I I I

PRIMARY INTERMEDIATE FUEL EVST
SODIUM SODIUM HANDLING SODIUM

COOLANT COOLANT CELL COOLANT
SYSTEM SYSTEM SYSTEM

DIRECT |M * DIRECT * DIRECT * DIRECT *

INTERFACE INTERFACE WITH INTERFACE WITH INTERFACE WITH ('

p WITH Na Na COOLANT Na COOLANT Na COOLANT I

COOLANT FREE SURFACE FREE SURFACE FREE SURFACE
D FREE SURFACE (P) ARGON > 1(P) ARGON > 1(P) ARGON > 1 ***

\ * (P) ARGON > 1 AT!'.1 (EQUAL TO ATM ATM (EQUAL TO
ATM (EQUAL TO THE SODIUM * ATMOSPHERE THE SODIUM
THE SODIUM PRESSURE AT PURIFICATION PRESSURE AT
PRESSURE AT FREE SURFACE) UNIT REMOVES FREE SURFACE)
FREE SURFACE) * PURITY. PURITY O2 AND H2O

* PURITY MONITORING MONITORING
MONITORING

'

* NON-
* RADIOACTIVE RADIOACTIVE'

ARGON
PROCESSED
TO REMOVE
FISSION GAS

2 83 3229 3
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CLINCH RIVER BREEDER
REACTOR PLANT g

"
BRIEFING FOR:'

ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS (ACRS)
FULL COMMITTEE

g STEAM GENERATOR LEAKS

PRESENTED BY:

I G.H.CLARE
LICENSING MANAGER, n

CRBRP PROJECT Eg

WESTINGHOUSE EE

ADVANCED REACTORS DIVISION ||
OAK RIDGE SITE 5

G'

..

FEBRUARY 11,1983
2 83 3229-18
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THE INDIRECT EFFECTS OF STEAM |
! GENERATOR TUBE LEAKS COULD

POTENTIALLY IMPACT SAFETY |

!

|
* REACTOR SHUTDOWN WITH LESS SHUTDOWN |

i HEAT REMOVAL CAPACITY :
,

* MECHANICAL LOADINGS ON THE PRIMARY AND |4

|NTERMEDIATE COOLANT BOUNDARIES |

@ * HYDROGEN GENERATION |

N MULTIPLE HTS HEAT REMOVAL PATHS AND
'

I OPERATOR FLEXIBILITY TO ISOLATE, REPAIR, OR |
[ REPLACE A LEAKING STEAM GENERATOR MODULE

i

. AND THE DHRS (INDEPENDENT OF STEAM
f GENERATORSD MITIGATE THE EFFECTS OF SG TUBE |
! LEAKS ON SHRS CAPABILITY.

d

, ,

i
. .

2 s3 322s e
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THREE LEVELS OF PROTECTION ARE
PROVIDED AGAINST THE EFFECTS OF

SG TUBE LEAKS

LEAK DETECTION WITH MANUAL REACTOR*

SHUTDOWN -

EXPANSION TANK RUPTURE DISKS WITH*

AUTOMATIC WATER DUMP
MAIN RUPTURE DISKS WITH AUTOMATIC |1 *

h
REACTOR SHUTDOWN AND WATER DUMP

e
\/ SODIUM WATER REACTION PRESSURE

~

RELIEF SYSTEM (SWRPRS)
, :-

.

"~"

_ - _ - _ - _ _ _ - _ _ _ _ _ _ _

1



O'~~~~ O O
.

. .

| CRBRP SODIUM WATER REACTION !
|

i PRESSURE RELIEF SYSTEM

j
VENT

! n
"

h + o
'TO SODIUM T

DUMP TANK

_

, r _

4.
- | HTS

.--

EXPANSION
TANK -

, __
--

i
.

.l. EVAPORATOR

|;g ,,,,,,I I.M ....... . ...... .....
WATER

TANK
! [- ]+

IHTS SODIUM PIPING'

.i

' ' :
g

[ h LEAK DETECTOR
'

REACTION PRODUCTS-

' IHTS PIPING- - -

SEPARATOR TANK

----------- WATER / STEAM PIPING

i

!
O RUPTURE DISC

a u mam m.ovn.. ,.

- - - _ _ _ . _ _ _ - _ _ _ _ _ . _ _ _ _ _ - _ _ - _ - - - _ - _
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THE DESIGN BASIS ACCIDENT FOR SWRPRS
AND THE PRIMARY AND INTERMEDIATE
COOLANT BOUNDARIES WAS SELECTED

USING CONSERVATIVE ENGINEERING
JUDGEMENT CONSIDERING REACTOR

EXPERIENCE, EXPERIMENTAL DATA, AND
ANALYSIS RESULTS

l

% * SIZE OF LEAKCS)

P * NUMBER OF LEAKS
* TIMING-

ONLY EXTREMELY RAPID EVENT
PROPAGATION IS PERTINENT-

DUE TO RAPID PRESSURE RELIEF
(FEW SECONDS)

2 83 3228 8

_ _ _ _ . _
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DEVELOPMENT OF SWR PRECURSOR
.-O.6 3 I N .
, -

~10-2 GRAM /SEC
(~2 x 10-s LB/)JR)

3'PLUGGING
O.109 IN + ,

'

(0.77 IN) [ ,
.

REACTION AND EROSION=

' '

,_

N CONTINUOUS LEAKAGE
Y HOURS TO DAYS TO MONTHS

.O |
(

,
, , ,.

~O.15 IN-m

I
4 ~15 GRAM /SEC

d (~3 x 102 LB/SEC)
i O.05 IN

HONa 2
. . . . .

-
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THREE MECHANISMS CAN CAUSE -|
TUBE-TO-TUBE FAILURE PROPAGATION |

1

J

|

* WASTAGE' '

- EXPERIMENTAL -,
TENS OF SECONDS'

* CORROSION >.

* STRESS RUPTURE (OVERHEATED TUBE? ;
,p,

;j - EXPERIMENTAL =10 SECONDS,

- BOUNDING ANALYSIS =1 SECOND |N
, .

h i

j: STRESS RUPTURE FAILURES ARE LIMITED :

IN SIZE: 45 GAP,1 1/2 INCHES LONG,-

LESS THAN 50% DEG.
.

,

.

1

2 83-3229-14
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SWR EXPERIMENT SUMMARY

* 63 LARGE LEAK TESTS
.

'

* SECONDARY FAILURE IN 4 TESTS ONLY
* NINE U.S. TESTS (LLTR) SPECIFICALLY CRBRP

PROTOTYPIC-TWO TESTS PRODUCED SECONDARY |
FAILURES *u m- am.

'

* SECONDARY FAILURES OCCURRED IN TENS OF
? SECONDS
U
D
N

,

2 832007-111

_ _ _
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DESIGN BASIS SODIUM WATER
REACTION EVENT

* PRECURSOR - SODIUM PRESSURE - 325 PSIG.

.

* PRIMARY FAILURE - 1.EDEG @ T = 0.
,

,

,

* > SECONDARY FAILURE - 1 EDEG @ 1 SEC.'

(,. * ' TERTI ARY' FAILURE - 1 EDEG @ 2 SEC.
,

'

. -

'' * $ )

,

fi ;
'

N -

s
.

.

LNi'
'

: f'-
.

( |e,

'
.

.

I w J

. * a

I &'

* i. ,, ,

1
.

'\ !#' # #

g g f

: c- '

. .,

{' g /

f

6 32 2087 17 / p
_

*
e | *
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PLAUSIBLE EVENT VS DESIGN
'

1

BASIS EVENT'

.

' WATER INJECTION
! (NUMBER OF TUBES - EDEG)

:

.

NOTE: DESIGN BASIS EVENT INCLUDES IHTS-

PRESSURIZATION TO 325 psig. PLAUSIBLE EVENT
INCLUDES IHTS PRESSURIZATION TO 150 psig. .

3 DESIGN BASIS EVENT
-

.

--- PLAUSIBLE EVENT
;

iD
| .( 2 -

PRECURSOR LEAK ,

(TENS OF :.

SECONDS)
r--------------------------

) 1 -

|
i

-

I
i

; .___________________J ,

* yW ' ' ' ' '

09 O 1 2 3 4 5,
'

,

TIME (SEC)
|: ..

i _ . _ _ _

'
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COMPARISON WITH FOREIGN SWR'
.

-

- -

DESIGN EVENTS
-..

^

NUMBER INTERVAL
FAILURE OF BETWEEN

COUNTRY SIZE FAILURES FAILURES
,.

* UK 1 EDEG 3* 1 SEC

* GERMANY 1 EDEG 1 NA 5

* FRANCE 1 EDEG 1 NA

9 * JAPAN 1 EDEG 4** UNKNOWN
.

.

P * U S. 1 EDEG 3 1 SEC
v
D *NOT A LICENSING DESIGN BASIS ACCIDENT.

**ONLY (1) ONE FOR LICENSING PURPOSES.

.

6-82-2887-19

'

.

' .
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LARGE SWR EVENTS ARE
| CONSERVATIVELY EVALUATED USING '

THE TRANSWRAP COMPUTER CODE |

.
h

* WORST LEAK LOCATION AND INITIAL CONDITIONS'

BASED ON SENSITIVITY STUDIES (EVAPORATOR
AFTER LOSS'OF OFFSITE POWER) ;

| * LEAK RATES ESTABLISHED USING RELAP 4/ MOD 5
'h * ASSUMED HYDROGEN YlELD OF 65% AND 1700 F

$ REACTION ZONE TEMPERATURE WHICH BOUNDS
EXPERIMENTAL RESULTS.y

* DYNAMIC ELASTIC-PLASTIC RUPTURE DISK
'

i RESPONSE MODEL BASED ON EXPERIMENTAL
4 RESULTS

!

!
2- 4 3229 12
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MECHANICAL LOADINGS FROM SWR
EVENTS ARE CONSERVATIVELY
PREDICTED USING TRANSWRAP

* SODIUM COMPRESSIBILITY MODEL
* ONE-DIMENSIONAL " SODIUM

HAMMER" MODEL
* FRICTION EFFECTS MODEL

.N * ENERGY CONSUMED IN PIPING

$ STRAIN IS NOT ACCOUNTED FOR
# VALIDATED USING EXPERIMENTALs

DATA FROM THE LARGE LEAK TEST
RIG PROGRAM.'

-

.

3 33 322613

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
______ _______j
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SUMMARY

* THE DESIGN BASIS SWR EVENT IS CONSERVATIVE
RELATIVE TO EXPERIMENTAL & ANALYTICAL
EVIDENCE
- PRECURSOR PRESSURE-

'

- SIZE OF FIRST FAILURE
- TIMING AND SIZE OF SECOND FAILURE
- EXISTENCE OF THIRD FAILUREg
- COMPARED WITH FOREIGN DESIGN BASIS'

h EVENTS
U * THE TRANSWRAP COMPUTER CODE IS USED TO
: CONSERVATIVELY MODEL THE CONSEQUENCES

OF THE DESIGN BASIS SWR EVENT
- LEAK RATE
- REACTION PRODUCTS
- MECHANICAL LOADS

.. _ ,.
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STEAM GENERATOR MODULE FAILURE
RATE ESTIMATES !

:

i
'

* THE STEAM GENERATOR MODULE ARE FIRST-OF-A-KIND i
:

| COMPONENTS, AND THERE IS NOT EXTENSIVE
! OPERATIONAL NOR-TESTING DATA FROM SIMILAR |1

COMPONENTS IN SIMILAR ENVIRONMENTS.
.

BASIS '

* THE FOLLOWING TYPES OF UNITS WERE INCLUDED IN.

THE REVIEW OF HISTORICAL EXPERIENCE OF TUBE
.

'
,

FAILURES:
,

; g - FOSSIL-FUELED PLANTS
- LWR PLANTS

-

- SODIUM-HEATED STEAM GENERATORS, INCLUDING
BOTH THERMAL AND FAST-REACTOR POWERED
UNITS, AND VARIOUS TEST UNITS.

.

ENGINEERING JUDGEMENT WAS USED TO DERIVE THE
*

CRBRP STEAM GENERATOR FAILURE PARAMETERS FROM'

THE HISTORICAL DATA.
3 83 3229 23
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CRBRP STEAM GENERATOR MODULE-
FAILURE RATE ESTIMATES FOR

RELIABILITY STUDIES.

* WATER-TO-SODIUM LEAKAGE
SMALL LEAK: A = 7.0 x 10-6 HR-MODULE;--

-

~4
LEAK RATE LESS THAN .01 LB/SEC 7

MEDIUM LEAK: A = 1.4 x 10-6 HR-MODULE;-

4 LEAK RATE BETWEEN .01 AND 5 LB/SEC %j' 7

h
- LARGE LEAK: A = 0.28 x 10-6 HR-MODULE;

~g,7LEAK RATE GRE~ TER THAN 5 LB/SECA,

2 83 3229 23
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APPENDIX XXIII
ACRS REPORT ON SECY-82-1B: PROPOSED.

*
COMMISSION POLICY STATEMENT ON SEVERE' ' [ g UNITEDsTATEF ACCIDENTS AND RELATED VIEWS ON NUCRAR

. y NUCLEAR REGULATORY REACTOR REGULATION
! ADVISORY COMMITTEE ON REAC"M WASHINGTON, D. C. 2th .'

**p* *C/W {***- January 10, 1983 '

:

Honorable Nunzio J. Palladino
. Chairman
i U.S. Nuclear Regulatory Comission
| Washington, D.C. 20555

! Dear Dr. Palladino:
_

SUBJECT: ACRS REPORT ON SECY-82-1B: PROPOSED COMMISSION POLICY STATEMENT ON
l SEVERE ACCIDENTS AND RELATED VIEWS ON NUCLEAR REACTOR REGULATION
!

During its 273rd ACRS meeting, January 6-8, 1983, the Advisory Committee oni

Reactor Safeguards discussed SECY-82-1B, " Proposed Commission Policy State-
ment on Severe Accidents at d Related Views or Nuclear Reactor Regulation "
dated November 24, 1982. We also considered the memorandum of October 25,
1982, Samuel J. Chilk, SECY, to William J. Dircks EDO, " Staff Requirements
- Discussion of Severe Accidents - Policy Statement and Research Plan...." -

In our review, we had the benefit of a Subcomittee meeting held on Decem-

O ber 21, 1982. The Comittee has commented on earlier drafts of tnis SECY
paper in reports dated February 8,1982 and September 14, 19.82.

As a result of the October 25, 1982 memorandum, S. J. Chilk to W. J. Dirck's,
the ACRS arranged a series of three Subcommittee meetings to discuss the
proposed NRC research program in support of a regulatory approach for deal-
ing with severe accidents as described in " Nuclear Plant Severe Accident
Research Plan," NUREG-0900. The first of these meetings was held on Decem-
ber 21, 1982. You may recall that in our report of August 18, 1982 on
NUREG-0900 and in our report of September 14, 1982 on SECY-82-1A, " Proposed
Comission Policy Statement on Severe Accidents and Related Views on Nuclear
Reactor Regulation," dated July 16, 1982, we expressed a number of concerns
about what we considered to be the lack of a coherent and workable approach

.
to dealing with severe accidents in the licensing of new plants and in the

i regulation of existing plants. We concluded that we could not , judge the
appropriateness or the adequacy of the research program without having
examined one or several feasible approaches to which a research program-

i' could be related.
,

l

With these comments in mind, we requested the NRC Staff to present, during,

' the Subcomittee meeting of December. 21,1982, whatever additional informa-'

| tion had been developed on approaches to deal with severe accidents. We
1 : were surprised when we ,were informed that SECY-82-1B was, in the Staff's .

'

view, what the Comission is likely to adopt as its pulicy. The substance
! ; of SECY-82-1B is, so f ar as we can see, little differer.t f rom that of

SECY-82-1A.

1e
'{ /f - :2. V2--
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O- Honorable N. J. Palladino -2- January 10, 1983

In its statement of purpose, the policy statement i's said to have been
" revised to reflect Comaission and ACRS coments." In our opinion, the
policy statement of SECY-82-18 does not reflect the connents we have made in
previous reports to the Comission.

! Our coments on the various drafts of SECY-82-1 are summarized below to-
getner with some further recommendations. Additional details can ne found
in the attached excerpts f rom several previous ACRS reports.

1. As we understand the proposed policy, judgment as to whether an ap-
plicant for a license nas dealt appropriately with severe accidents
will depend heavily on the results of probabilistic risk assessment
(PRA). Decisions will involve comparison of the results of the PRA
with the numerical guidelines suggested in Revision 1 of " Safety Goals
for Nuclear Power Plants," NUREG-0880. There is general agreement that
large uncertainties exist in our ability to predict both sne proba-
bilities and the consequences of severe accidents. Furthermore, there

is no generally agreed upon method for comparing the result's of a PRA
with the guidelines given in NUREG-0880.

2. For existing plants, it appears that some as yet undefined set of
plant specific and generic PRAs will be used to draw generic conclu-O sions about groups of plants. An effort will then be made to draw-

conclusions about specific plants. The process to be u. sed is not yet
defined, nor is it clear what metnods will be used to define it. In-
deed, we observe that experience gained with PRAs suggests that it may
be inappropriate to use generic results in the evaluation of individual
plants.

3. No specific guidance is given as to an appropriate balance between
prevention and mitigation of severe accidents. Except for some rather
general comments about the need to explore the benavior of conteinment
systems, and some equally general comments about filtered vented con-
tainment systems and core retention devices, mitigation is largely
ignored. It appears that in principle, under the proposed policy,
only an appeal to prudent engineering practice or the use of ALARA in
risk reduction could be used to generate contaiment . specifications.

,

for example, and requirements for other mitigation systems important to'

public health and safety.

| 4. We have in several reports expressed reservations about a strong depend-
ence on PRA alone in decisions dealing with severe accidents. We note,'

t

however, that the Comission policy as expressed in SECY-82-18 would use'

PRA as a principal criterion in detecting and correcting weaknesses in
design. We recommend that before issuing a policy statement on severe
accidents, the Comission give consideration to the possibility of in-,

j cluding more specific directions for systems or approaches for dealing
with severe accidents. As examples we suggest:-

-

1e ,

1 [ k-2 O
|

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

p .s Og> ..

, o u
_

*

t. .

|

) Honorable N. J. Palladino -3- January 10, 1983

(a) A statement that effort will be made to specify the performance
of containment systems including subsystems for heat removal.I

It may not be feasible to do this at present, but an effort
to do so can guide research that may be needed to determine
if it is possible.

(b) Specifying improved performance for decay heat removal systems.

(c) Giving direction to a licensee that a plant design must include
specific consideration of features to decrease the probability
of damage from sabotage.

It appears to us that because of the close relationship that must exist
among a safety goal, a policy on severe accidents, and a siting policy, amuch more integrated approach is needed.

We recognize the considerable effort that has gone into the various drafts
.

of SECY-82-1 .snd associated documents. We understand that the task isdifficult. We nevertheless consider SECY-82-18 to be seriously flawed.

51ncerely,.

'

O R .

'7 sw
*

J. . Ray y
Chairman

Attachment:
List of Relevant Coments from Previous ACRS Reports

References:
1. SECV-82-18 from W. J. Dircks. Executive Director for Operations, to

NRC Comissioners, Subject: Proposed Comission Policy Statement on
Severe Accidents and Related Views on Nuclear Reactor Regulation, datedNovember 24, 1982.

2. SECY-82-203A, from W. J. Dircks Executive Director for Operations,to NRC Comissioners, Subject: Revisions to Nuclear Plant Severe
Accident Research Plan, NUREG-0900 (Draft), dated August 30, 1982.

i
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} Attachment -2-'

* "With regard to future plants, we believe that the NRC should examine
and evaluate the safety-related changes now proposed or underway for
LWHs in countries like France, tne Feaeral Republic of Germany,
Japan, Sweden, and the United Kingdom before arriving at its own
judgment on what is appropriate for the U.S. For existing nuclear
power plants, it is premature to assume that the available PRAs
provide a generic basis for decision-making. On tne contrary, despite
their uncertainties, tne PRAs indicate the existence of important

1 plant-specific differences which need to be factored into the formu-s

lation of policy. Again, the specific backfitting approaches cur-"

rently underway or contemplated for LWRs in otner countries should be
examined and evaluated for tneir relevance to U.S. policy." (Ref. 5,
p. 3)

* "In our recent reports specific attention was called to the need for
organizing the research under this Decision Unit to answer questions
likely to arise in connection with tne Commission's stated intention
to modify the licensing process to take specific account of acci-
dents more serious than those generally identified as Design Basis-

- Accidents." (Ref. 2, p. 9)

"However, there is still a lack of definition of even one approach

h to deal with the severe accident issue. Considering the difficulty
of the problem, effort should probably be made to define several
alternatives." (Ref. 2, p. 9) -

_

* "We find that the NRC program, as proposed, is not responsive to
[ previous] recommendations [that funding be reallocated to provide
the information needed for the severe accident rulemaking]. Tne
programs ... should be restructured so that the primary priority is to
provide the information needed for decision-making concerning
features to mitigate the consequences of accidents involving severe
core damage or core melt, for reactors in operation and undar con-
struction and for reactors yet to be designed. Tnis would allow the
elimination of a substantial portion of the longer-term experimental
and code development work." (Ref. 1, p. 9)

* "A focused priority effort is needed with respect to risk contrib-
utors such as seismic events, design errors, operator errors of
commission, sabotage, and systems interactions to provide a metho-

- dology suitable for incorporation into PRAs on a trial basis or to
identify and evaluate sources of uncertainty which make this in-
practical and to suggest regulatory approaches in light of these
uncertainties." (Ref. 2 pp. 8-9)

* ' Insofar as feasible, all accident initiators and risk contributors

-) (other inan sabotage) snould be included in PRAs and in benefit / cost
analysis, if tne uncertainties are sucn as to make a meaningful

e
b

'f
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Attachment to January 10, 1983 ACRS Report on SECY-82-18 - List of Relevant4- .

Corruents from Previous ACRS Reports

i

.

" "W~e believe tnat, before embarking on the course proposed for future
cps in SECY 82-1A, a concerted effort snould be made by the NRC Staff
and the ACRS to devclop policy guidance on as many of tne relevant
safety issues as are tractable, and to propose an alternate approach
to the Comission in which such policy guidance is provided to appli-
cants for future standarc plant designs." (Ref. 5, p. 2)

; * "With regard to existing plants, we believe it would be productive for
the NRC Staff to draft alternate positions on the most significant
safety issues and to establish what would be needed in order to eval-
uate the alternatives." (Ref. 5, p. 3)

* "Neitner the original nor the revised version of NUREG-0900 contains a
delineation of an approacr. for dealing with severe accidents. Tnis is
needed to judge the appropriateness of the proposed research program.
We continue to urge that the work necessary to provide one or more
approaches be carried out. We look for requirements that might be
placed on components or systems required to deal with. severe acci-
dents, description of what is now known about these, specifications of
what, if any, information is required to describe system performance
with the necessary accuracy, some indication of whether the informa-) tion can be obtained from research in the time and with the resources
available, and wnat research is planned to obtain the needed infoma-O t'aa " (a r 3 P i)

"As an example, we note that, in the draft Implementation Plan for
Safety Goals (July 16,1982) provided to us, the NRC Staff concludes
that it is not now feasible to specify the performance of containment
systems. The NRC Staff further expressed an opinion that the informa-
tion and approach needed for such a specification should be developed.
We, therefore, looked at NUREG-0900 for a description of what new
information is needed to specify performance of the various kinds of
containments and containment systems now in use or proposed. Altnough
there are elements of the program that could certainly contribute to
more accurate specification of containment performance, we find no
systematic descriptions of wnat information is needed or what part of ;

the proposed program is designed to provide the information." (Ref. 3 |p. 2)

' "We recommend that alternate containment performance criteria be
developed and evaluated for existing nuclear power plants as part of ,

d the trial implementation program. A separate set of alternate trial
,

'

containment performance criteria should be developed and evaluated
durin
p. 2)g the trial period for plants yet to be designed." (Ref. 4

,

'

. ,)
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Attachment -3-

.

quantification for some initiator or contributor impossible, this
should be documented in sufficient detail and an allocation of risk
torthis contributor justified." (Ref. 4, p. 3) ,

* "'Je believe tnat, in view of tne continuing uncertainties to be
expected in the art of PRA and a continuing inability to satis-
factorily treat all initiators and other contributors to core melt
frequency, and in view of the potentially very large differences in
release magnitudes among different core melt accidents, containment!

performance design objectives are needed and should be developed
expeditiously." (Ref. 6, p. 5)

Related ACRS Reports:
1. " Review and Evaluation of the Nuclear Regulatory Comisson, Safety

Research Progr3m for Fiscal Year 1983." NUREG-0864, dated February 1982
2. "Coments on the NRC Safety Research Program Budget for Fiscal Years

1984 and 1985," NUREG-0875, dated July 1982
3. "ACRS Coments on Nuclear Plant Severe Accident Research Plan," NUREG-

0900(Draft),datedAugust 18, 1982
4. "ACRS Report on the Draft Action Plan for Implementing the Comission's--

3| Proposed Safety Goals for Nuclear Power Plants," dated September 15, 1982
C '

5. "ACRS Report on SECY 82-1 A: Proposed Comission Policy Statement on-

Severe Accidents and Related Views on Nuclear Reactor Regulation," dated
September 14, 1982

6. "ACRS Comments on the NRC Staff QuestionTto the Comission Concerning
the Policy Statement on Safety Goals for Nuclear Power Plants," dated
September 15, 1982
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APPENDIX XXV
MIDLAND QA ORAL STATEMENT BY MS. BILLIE'

PRINER GARDE

O
STATEMENT ,

of

BILLIE PIRNER GARDE
Government Accountability Project

Presented to

ADVISORY COMMITTEE ON REACTOR SAFETY

at
.

Washington, D. C.
February 10, 1983

Gentlemen, I appreciate the opportunity to speak to you about
the situation at the Midland Nuclear Power Plant in Midland, Michigan.

The Government Accountability Project (GAP) of the Institute
for Policy Studies is currently conducting an investigation into

(]) worker allegations about problems at the Midland plant. Our investi-

gation of the Midland facility is f ar from complete, but the Midland
picture has started coming together.

During the last two weeks we have talked to over a dozen addi-!

I tional workers, and are completing our investigation of those allega--

tions now. Our findings are consistent with those that the Region III
[ Staff discovered in their recent investigation into the diesel gene-

rator building. This investigation led to the proposed $120,000 fine
levied against Consumers Power Company announced two days ago in
Midland. I have included the letter of notification with the infor-
mation I have provided you today.

Regional Administrator James Keppler announced the fine at an
i

all-day public meeting. During the egening session, close to 400 ;

people crowded into the public meeting about the plant. Local news-

paper and television coverage of the event reported that, as one Midland
community member put it, Consumers Power Company and Bechtel are not

"' going to get any more credibility out of this community' without. . .
proof of the plant's proper construction."

k317i
.

9
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|I In a community of scientists and engineers this loss of confiden e

indicates a serious change in the public's attitude about the Midland

plant.' One Dow engineer noted that "even our forefathers had enough

sense to put pilings under the Cathedral of Notre Dame in the year

1000." This public meeting had only a few people who misconceived

the meeting as a debate on nuclear power; the rest were there to listen

and ask questions of the NRC Staff about the construction disaster in

their backyard.

I have included some of the newspaper articles covering these

meetings. It is critical that you realize the serious loss of public

confidence in the utility and in the NRC itself. The spokeswoman for

the Saginaw City Council asked WHO would guarantee the safety of the
plant. Darrell Eisenhut, director of the NRC's Division of Licensing,

responded that no one can guarantee the plant's safety. His explanation

was that, "All we can do is assure there is a sufficiently low risk

from the plant. That responsibility principally lies with the utility."

This response awakened the community to the limitations of its protectors.
The Midland subcommittee has left its foot in the door -- with-

holding final approval until the Staff has given its assurance that

the plant's "as built" condition can be certified in an audit. As a

spokesperson for the Lone Tree Council, for dozens of concerned citi-

zens, and for the numerous workers who will never be heard, I implore
you to open the door on the Midland plant once again and modify your
letter to Chairman Palladino to make very clear that Midland's third

party review must be comprehensive.

In the light of the recent fine, the ongoing investigations,

and the loss of public confidence, it appears the only reasonable option.
Perhaps even more bmportant to you may be the realization that, as
Zimmer has crumbled at 97% complete into a rubble of controversy and
industry embarrassment, the nuclear power community is watching to see
whether our agonizing process of licensing has any legitimacy. As

attachment 4 I have included a series of articles from England's
Construction News about the results of Bechtel's performance at Zimmer
and Midland.

Consumers has proposed a Construction Completion Plan (CCP) to
g) remedy its construction woes. Our analysis of that plan (Attachment 3)

reveals the most basic flaws in its solutions -- at best the CCP is a ;

beginning. |
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Consumers Power Ca hkely will pay thun plant Quahty Contml (QC) super. Keppler easd A QA bmekdown wee

without prosamt a 8120A00 Ana levied mars to QC inapsetors to eunpend mapse. partas the reason Consumers halted most

Tuesday by the UA Nuclear itsgulatory tem wheo =====w numbem o(deficx > eafety-meanad constructaon work at the
r - for via.i.euiam at the Winad cus were found.the NRC anad. plant last December. More than 1,000
muelearplant b eonstmtaos work bems inspected Bechte) corkers were land edf when the

N NRC saad its insportaos in late was ha turned back to the enne.rucuan work wss hsited.
IM2 of equipenest in the plant s dasseg staff for rework. N mient mas to hn-
svaerstar building revealed numerous prove.unstruction quahty prior to the QC The violations alme provided part of the

staras of mencomphance with federal inspections,tha ngency said. stamulus foC to write sta Con >

Quahty Assurste(QAaroquareewata la some cases. folbr-up QC inspecuona strucuan Completion Plan (CCM, wtuch

The NRC asad the violauona represent focused only on the premusly adentand calla for the avrk halt, a resnspecuan of

another breakdowa 6e the Midland deficiencies. provp'ms ne assurarte that . anfety related systems, third-party re-

plant's QA prnarem The proposed Ane la umpartad denennews were later ident6 j mws to momtar the plant a construction ,

kir twe elleged vietataons, sech earmig a fled or repaared The NRC aaid remspec- quahty and the QAQC ergansaatanal

360.000 p,nalty. J| taan will be required for those erwas where . change.

| Canavnwes power esed in a news vs. thas puctam was ed. Keppler announced the noe while

lease that u is %aappeented" at the esse N practxe alas resulted in intnemet ' attending a meetang an Mulland on the
of the Rae, but wiu act appeal et *mnisms data bang fed 6nte Consumers' Trend ,CCPdocument. ,

our review of the inspectaan repost re. Anal >eas Program. inhibiting tho utshty's
Consurners must new te!Ithe NRC bowmia menineant factual errore of whsch abahty to deternune the root cause of de-

es are not now aware?h utahty agreed nebencios and te provent thec? recarransa it plans to corrict the problema and to
that the NRC haa vahd tm for names, la a letaar to Coneurners announcing pmwat their neurne, and mpact is,

ei the penalty. the proposed Ane NRC RegionIll Adme. what eatent QC sugervemon told mapse.

nrvt wietattom le formuluple esam. aintratorJamesG.Kepplersaidthe viola. : tu.itetsumcoristmanen,.
pies of plant ,-. ' faaling to follow taans demonstrate the uuhty's" failure to
produren, drawinge and specificataone ' esercise adequate awrsaght and control * b utility apperwatly is foregetag les

of Bechtel Power Corp., the prime cear spuen to protset the See by March 10.la theinsta!!atson ofequipenest ,

', la one instante. the NRC esid, as in, tractor which was responsible for esecug. Consumers amid st plans te inumediately

aputene pretreens wea act estabhahed to engthe QCpeogram. earnet the pmblems and to assun itself
mum the negr,getaan af electrical cables since the violatanna em discovered la they cannot be repeated. It amid the viele.

f.
la aerordance with design roquaresnenta November and December, Consumers bas taene are both severity level 3. Levels
la ether cases, changue en drawings er reorganised its quahts programa y range thwa 1tainst soversites,
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speelsty assurnam tQAl pnigp.ma at the pies. epproved any of the contracters for the utdaty and NRC eAlesale - and only four N pp gg gggBecause of repeekd breakdewes la ese are the key foeture of the sempletssa the NMC cautaaned that it bas as4 yet

" gggnpietion % .. g e . .e ec < ss,,M.dtand piant. NRC supresentauses re- The 6nd.pendret au&ta are vital to see- third party tantaL 1 supparuve of the murteer pro- -

a ed te gm ther unquahnad eder= , taring andrare wuhan metonly ae pub. ,,,t 4,,, ay,gause . .
... t_

seest to th--e ptrear C#a new plan las but also the NRCand Caneumere Pow ~ QUESTIONS ASKEDby NRCemcials. -we get ya.d good enseer he what we ,
i

! to 8aseh and sessiset the mustner pinat. . er.Ensenhutened- . were about quhncatione of superoamey . do,and me de god work *amad one plant .
.

*
e caskd the Constructasa Compistasa Flea ,' Keppler told reportere aRar the sagt.1 pneenmet and abat Comeumere Pe=er workse.*You tag as erhat you osat ease.r

arCCE - jag that due to pad "lapers" na qualdy ban ieermed 8ess past enestrustaos prob . ,g a 4,is ae wayg*s suppend to be .

h But they esad they are "f*-'** - assurance programme more si data are gems, 4,,, . ,

one agana-that the etshty emees to be , brug required of the Mediand plant's de- Jamre W. Cook. h Comeumere vice Oswald Amiste of MM acted aattakang steps to assprove the qualaty of the anga and constructaan than for say other
m .4, ed a.t t,of the.Mid,l,and pre.president to charge D- Ci-*o Co e l.- fa--

a

t ,unt e_ auma,,i_t e m a.- . .d , ,a a. .

I James G. Keppler, administrater of 7he ased fer these ne all based es paat nafety related work and prepu ed the plaats are depending on enclear. ,

E'"eF*t'd steent Wiaeut the serf NRC's Region in emco in Ilhaea. osad y,,f ,mance, Keppier emid. -we re gaang ,,.apggen p an la respunse to bush enter-g

plant he asad. Dovechemacel plante edl +*

i agency edIacials *fset the typse af changue e to assure, through other erg == r="* ad and userad concerna, and not entire.
made la the QA program esund bbe ensps ; , thattoe werk wiGbe deae right' ly because of aegnuve nadmgo fresa sa be phased out and Msdland wall"remHA. .

la the right derectme- NRC mapectasa natelast year. a sheet town =dh me future." +
, ,

Tilt FILOPOSED third party erwiewe , ne es d be han viseted the sueleer plant -
*But we have felt oph>=rk befere .. . taciude: -You hawsur attentaan * Cook told the leur tam.n ud has ben W by - t . Iand dami want to be ist erva by 6mpin-

maatatsoa * Kappiercautasand- e As sudatof the type recosamended by NRC, and pledged to 6mplement the prog- ,,g,,, attentaan te detad Andere said
1 '

the lastnute fur Nucleme Power Opera- ramte unprow the Mdadp@ auclear constructnem codee are much
THE tWJTYS COMPIRION t,,me anci,ar .adustry group. N =eo Dando E Maler,esta managw forCee- s. ore stimgent than othere, and that pag *

enins &r a bait to work en esat ; performied last year by the Management sumere at the at, said peer crana- pie shouldst he surprised that NitC an-
-.,

re:ated systema, which ----=uated the Analyses Cerp .although the resulte have manship by oor "as met the probiese - spectareetall8ad onne muutakest f'

"' * berannyect thatundeat euma4 _[
.Corp ere last F mas yet bwa almed. Drapde pnentw fe- ;..,ar re ha em *

""P '''entataca of qualdi prograrna, he ",'' a aree i Wqgg' ' #'"
I adere'" [ten a tr lade ade look p nt a n***' meer the end of has stateenrat. aluch des w

3ee (,,re wdl be re This audat apparently suggested esme John D Selby. president of Cseeurners heavy applease frees the creed contain- Wodeandah,Mh, .k. las

led sa the plant. new about es per- innprovearats; C- a emed Tueeday Pe eraaid he huge t h NHt:ree led ing many piaat werkers y, r

cent eosapeese. edt l'e Amanhed. The plan servectiw actaens erv anderwey. (muralty to the preposed completeem *

also calle for a mulu4nered system et so- .

d te of both enestructaen and doenga by
eutadem third party contracters
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HurTdredsratsnuclearJplant session
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'

with tho utinty,*he said.'' 'crowdtngfand saih thehBC did :ot'.h get any more credibility out of thiss
* Federal nuclear omeials wanted Eisenhut said the NRC's precan ',N. ,expectthelargeturnout. it - community * withoutsuch proofof the

|,
. essments on the Midland nuclesr rtions to make sure workers mnduct. , .

.

plant's pr +per construction. he added..

plant from Midland area residents THOMAS DEVINE, legal director Mrs.Smclaircounteredclaimsthat
. Tuesday night, and they got an ' fing the .quahty audita are not con ,-' * nected toConsumersinclude prohibi ' * .of the Government Accountability her intervention in the licensing pro-

.,

Project (GAP), a Washington-based cens has delayed the nuclear project,,,,rful. . ' tions on stock ownership and a re- 4It was a night when the motives of
pquirementtosigncerti catess a in

w" group investigating the nuclear pro ^ saying delays associated with the wu!fi tt g.
" citizen interveners and the.credibile , they or their f4mihen have not and do ject, read and then gave the NRC an - hearmg and the recent halt of safety-

\ityofr% m-arsPowerCo.bothwere' questioned,alongwith the motivesof , ( notworkfortheutility. Sister Ardeth told him theRichard letherer claimal that the
. affidavit in which plant worker relatal work are the utthty's own

doing.'

GAP official Billie Gardo denied,the US. Nuclear. Regulatory Com - | 5120,000 fine levied on Consumers NRC colludes with Bechtel Power
.

mission for holdmg the pubhc meet ' ( PowerTuesday by the NH", te a " slap ; * * Corp, by revealing the time and sub , ~ that the group is trymg to shut the'
iaginsuch a smallroom. ._ * on the wrist in comparison with what~ ject of supposedly unannounced in- Midland plant. She blamed the pro ,

!, . Acrowd that piight have contained
f happens if the plant is not con- ' A number of NRC of!'icials denied * . ject's troubles on work supervisors

-

spations.
"i;p to 40Q persons overflowed Confer ' and said the bottomline is that" Con,'.

g structedsafely."ence Room E st the Quality Inn, sumers has not been able to implei

b' anti-nuclearIoneTree Council,said. ,' ' that allegation, but promised to " . they work."
'

Thomas Herron, chairman of,thee - ment their plans, no matter how well .
;,

iwhere utihty and regulatory omcials checkintoit..hmt gathered to field questions. The
f, he's lost confidence in the NRC andthat "even the most avidly pro-nuke.,.f PRO-NUCLEAR'viewpointa thAn Keppler closed the meeting by not-room is designed to hold 325 persons,

and perhaps 150 or more spent two - ; zealota are embarrassed" by the con .emerged, with one man saying that; , ing thelarge attendance and said the
and a half hours standing outside. the nuclear industry's problems are , NRC will * seriously consider" con ~'

.t dation of the Midland plant.throedoorwaysandlistening. . | In answer to lierron's question. ductinganotherevening meeting.
j Consumers Power vice president ,n .. not invirmountable and that Con-

, ,

Applause was showered nearly .sumers 1-cwer is " definitely on the s ! ,

right track"i ' correcting problems at i CONSUMER'S COOK was askedequally on those espressing pro- and
j James W. Cook said that in no case

crowd perhaps favoring persons who a has any fine levied on the utility been , theMidlandplant .,after the meeting to respond to the *| sati nuclear sentimenta, with the.
comments that his company now '! The pro nuclear psettion wiss* '

passedon toratepayers-
The fineisn'tmuch punishmentbe ,, perhaps best expressed by Midland , lacks credibility among Midlanders.f saidtheywanttheptanttoopen.*

known in Midland for opposition to - cause Consumers Power is such a resident Tracy Parsons.who said in a , aweIl have to let our actions and .
'

Bus even Mary Sinclair, 'well-; *.

large utility, said NRC Region til reference to GAP that " Midland i e, . activities in completmg the plant
the plant,left the podium to cheers,. ! Administrator James G.,Keppler . seems to be suffering fmm an infu . ' speak for themselves," Cook said.'

when she concluded her statement Later, he said he wornes that the :
g"% K issying she hopas tho growing swer,- | But he claimed the "pubhc embar-

sion of outside interest groups operat-
-

. ness of the nuclear plant in the Mid- rassment" caused by such fines acts ing under the pretense of being ' pubhc may not be getting a complete -'
|

c as a deterrent. ) watch. dog groups." understanding of the many complexF
*3 *landammunitycontinues. Parsons added," GAP does not rep- issuesassociated withthe plant. i|

f
* .

resent the view of Midland. I believe "It clearly evident there is a con-~g Ti!EN COMPLAINTS began sh. -'

t "8ISTERARDETHPLATTE, repro-
{ out the crowded room. One man said nuclear plants can be built and oper- . siderable amount of confusion in the
P

'!
|' 'senting the Saginaw City Council,

.. led off the night by asking who will j an emergency evacuation would cre , ated safely." public mind, based on the numinr of

[ ate a disaster because the room's
John Catenacci, a Dow Chemical extremely complex technical, pro- |

.

guarantee the nuclear plant's safety, t three exita all were blocked, and Co. engineer, claimed that no one in- - cedural and political currents in the*

dits of the plant's construction quali- ; another compared the NRC's lack of side Dow " believes in" Consumers discussiona guingonin public. |L "and whether planned third. party au-

. action on the complaint to the agen- Power any longer. He said he doesn't "We have teen unable to articulato , g

Darrell Eisenhut, director of the , cy'aregulatoryperformance. know if that feeling is deserved, but clearly what's gomg on out here. Ity willbe trulyindependent. P
8 '

c NRC's Division of Licensing, said no That man also claimed the NRC stressed that assurances of the beheve we've contributed to the con-
'

*

one can guarantee the plant's safety. j was trying to discourage public parts- plant's quality must be provided by fusion," Cook added. Ile pledged to'

"All we can do is sesqre there is a . cipation in the meeting by choosmg a third-party, independent reviews of renew the utility's efforts to com-.

sufficiently low risk from the plant. ! snud! room. * ' the plant. municate with thepublicand media. |

-litally don'tthink you're going to By PAULRALI j*

Thg. rwonsibility principally has *{ Keppler spologized for the over- ,

_

t.

Wednesdoy, Februory 9,1133-

'

, MediendDailyNews, Midland,t,Wehigca
.4 ..,

____ __________
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OMO|| Ay- la a written statement. Censum. Censumers Power Ce offered a 9

e w v IE G LJ GsQ- ers Powee Vre President James W. laundry hst of proposed reforms la
f - e* Coet ackseeledged the NRC ses spaasdy contres prograrn Tues-
* gafA* If f| charges are accurate. day. The entical angredent is Nt Consumers Pomer President Joha'a~
.

6'JVV U *-L33 .- "16e agree that the NRC has a qu.ldy cordret udi be guaranteed D Selby agreed the audus are need * Censamers Power wul re+same
valid basis for assessing a civil pen. by outsklers. ed. "We're making a lot of changes ime a sampung of construction mark'' *

-

any "saul Cent an a prepare-e i. - e >re aie d state. . The utdity must bare three con.
In the e ay thengs are darae. JL makes

nuke Diant~ e s,ect rs h d acre e ny centrolId. -
ehet unquahfied quai

t i*e >' e ' <- ' ei 1 tae ro>e i ' * e - 'ca' * . cehi s >t

I .I sise.of the penaity. but we do not " watchdog." to make sure the plant us, hesand- the utady shoulJ retsamine su the
espect to appeal st." is properly budt. Al 'luesday's session, the uttitF merk. run just a sample. The NRCI8

! *

0 e m 10 0 , fine to customers.Capt hdd 2tso on.T* idar *' < $ ar ia- '*e -a > ><r ea ' *'re ia e - '''*'i''''''-''-*"'' a i rei r >ea 'a ' e -a'ai i-i ' ' *consultants .after NRC offectals * Three independent farsis wett|
* ""' "* U"'

lookers sho jamsned a Midland sm> made it clear they do not trust the *quah ca"hans of h Bechtel Cwp/s ceDduct ambts el defierent aspects8 DAVE SEDGWICat ,

. * 9 . tel conference room for the heanng utd ty to carry out ses proposals _ of the ronstructen reogramJ Tus, ,

KewsItehrwer The NRC intended the fane to be a * Though Consumers Poecr wdl run 6avators. Consumers Pomer also compames already are working. . % ai

wds overm tlw wwk of Bechtels and Consanners Peter,has get to
0

"pubhc embarrassment'* to torce us een quaisty cuntron program. the a I
.

tors A um of in fors select a third 3 J|g g g7C f clats say the a not h Consueners Power to upgrade quag. independent consultants udt evatu.

$!38.Oras fme for constructee flaws My fontrol said James G. Keppler, ate rverythmg they de ._ f

et(Pw Midland Nuclear Plant . the federal agency's regional -*~'****--*M,*4*~'d p* 4
The Nudear Regulatory Commis. ; administrator, M The Saginaw .MM, WQNESDAY, FEBWAMS, . . . s - .. . . . . (

vedma the results of sta intensave contmued problems." Keppler to6d *:
5 - [.\ ,. fd{DU 6 4 ., e.YM e . f.$ '.N'b)f[ ' $ '3EU 7 #soon announced the penalty at .a ' "We want to send a signsi to Ithe Ie' ''

~" ~' *

phbtle hesnng Tuesday after ue- ; stitmes) that se will not accept ti j / 'd J .~-
e

' I I
,

i*
*,# . .e g*, n kU" I. " ,' ' 5 *( ' ' h IG j p ~? I " * ' "g.i "2:vestsgataca of the diesel-generator the audience. 3 :kC *,

'8 i

~

['g @M, V3 s' .h - *

ytwa tardity provides emergency : The NRC sa6d it fined the utility , {j 1. - , ' t ,.tuddme last fall- d. s y J .l
-

. ,

j,p he
~ Q g *y y r.

,y elestrictly to the plaat's safety for the following treakdowns en u
-

#1
lQ equtpment la case of a power - qualdy control: g

fadurs * blanagers allowed a backlog of ie

h. prole turned up. the utility drasti.As a result of problems that the nearly 14.000 incomplets inspectica IE
, ,

#
.

I cally cut back construction and laig * Werkern sor:'eumes failed to foi-
-

|.

q .

7;,
*

lasks to build up.

off I.130 workers last December. . low bluepth 's a: e proper construc- i,
,

few s .* f, /
*#

* J .
2. The main protHem the NRC cited tion procedur..

, gf$.ti ordering the fine involved the . * Electrka! cables were packed
way Bechtel Corp., Consumers toe tightly into cable trays, which -,k

1

e W ' ${ (4 .. y 1
8Poeer's mam contracter at the . Increased the risk of fire. a

.

' h*1 -|
'#* E A cahrens' watchdog group me. 4 ;u t - l' r.S i.

~

* '. ' . ' N" * .. m quahty control personnel J ,cused the NRC of limiting public *' '

"I )
- 'W'debate by cw=ceahng its inspecticobegan reporting a large number of ,v

,

F ' b3'i
d ^~ ' - f-construction flaws last year. Bech-) * resultsuntdlateTuesday' it<

,

tre supervisors called off mspectors. **I rescrit the fact that the NRC : . Li . _.

Crestruction crews were sup. , - watted until today's meetmg to re-
posed to its the problems and catl e lease th6s. They kept us ignorant of y "' y-

< . . . . * * -'M

* q 'yh.M. 8d ak
i anvectors back for approval of I the spectf6cs." said Thomas Devme. 34 KCO

- %

' * '* * -
,

tions were incomplete. NRC effi j based Government Accountahdityp
their work Etost of those re6mepec. an attorney for the Washington. s

-

y d. ,

- +,
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l Nees Staff Wrtter - * * . trerters W firing them far trtetal .

* '" reasons. such as opening a lunca am you dotag, as you M to
'The Bechtel Corp /s personnel bucket a minute early. As a result, last at out."Roota said.

- These polieses led to substantial

poHetes have caused confus6on and | workers *moraleptummeted.demoralizause among workers - t Two tald4ff estkers - both vaste of costly pipes and other ma-'

part of the reason for the massive members of Lacal as - told tts terials. "You've got dumpeters full
.breakdows la qu:11ty control that * News they could back up all Isth- of just about anything I sometimes
resulted in federal fines against ' eter's charges escept the!1rst. wonder where it all gosa." Roods

added.Consumers Power Co., workers ' And it was that first charge -
alred at Tuesday night's public Bechtel's polley of firing workersclaim. ..

beartng - that led to a heated es. takes away workers * incentive to do -Three construction workers told
The News Bechtel often hired ines ' change between the Governmeng their jobs properly, said Mike Gen-
fertenced workers to handle quality Accountability Project and the try, a 37. year 41d welder from San-
control anspections. NRC. ford. "If you hurt morale like that.

They charge that Bechtel supervi- . Thomas Devine, sa attorney for everything starts going downhill."
sors ordered installauon of equip- ' GAP repeated 14therer's accusa. Gentry said.

ment without a proper go ahead tions to stency offletals. . Quality control inspectors often
.

from inspectors, fired workers for The NRC bluetly denied the wem not as experienced as the |

' trivial reasons and allowed a costly charge. "We do not tell them what workers they were checktag Gen- |

wasteof constructica materials. we are going to look at." replied try said. "Theyll hire a guy with a
R6 chard 14therer - a former Wayne Shafer. chief of the NRC's two year junior degree from school.

* hop steward for local 35 of the Midland team. start him as a quality control in-s
Plumbers and Steamfltters unloa - The agency sometimes tells the spector. and let him work his way
detailed some of bla char es la an utility in advance that it wn!! make up. Ldon't see why they do that. it'ss
affidavit to the Nuclear Regulatory an inspection. "But the exact spectf. a hindrance." Gentry sald. .

Coramtss6en. les are not known to the hcensee. Gentry said he has meerly 20
Letherer, a Z11waukee resident said NRCinspector Ron Cook. years' experence as a welder. The

and a pipefitter with 27 years of Letherer contends that workers Oklahoma nat!ve spent several
experterce. claimed the following: usually installed equipment proper. years at the Midland Plant before'
* Inspectors from the Nuclear ly and that welders performed high- be waslald offin December.

Regulatory Commission tipped off quality work. But due to paperwork Consumers Power spokestaan
Bechtet supervisors on the equip- snaris and a backlog of inspections. Norm Saarl said 2t? quality control
ment they would check, so that con- quality control personnel could not inspectors at the hfidland site are

trained according to estabitshedstruction foremen could get the p. eve the work wan done property.
buspect areas eleaned up. Pipetitter Charles E. Roots said standards. /'.
. * Quality Control inspectors were inexpenenced quality control in. "Tlwm em instances when QC th-

hired virtually "off the street." and spectors created construction bot. spector<andidates possessing prop.
had little or no expenence in the tienecks. "When it came to welding, er educational.requirementa, ars'
construction crafta. some had book knowledge but no .hlred direcuy off the street for en-'

* Bechtel Corp.'s supervisors espertence. It's hard to have same- <try-level jobs. This is to total accord
switched foremen and workers from one check something !! he never did tweth national standards . . . " Saart
task to task seemmgly at random, li before,"he said. actedin a prepared statement.
foretng delays while workers Roots, a 33 year +1d Vietnam vet, "However, before they are'al-

lowed to perform inspectsons onlearned thetr new assignment 0. eran who is studytag to become a. e

* Workers often were ordered to mmister, has more than ten years psafetys systems, they must underi
install equipment without proper esperience as a ptpefitter. Land off I go a trainmg program and pass cer-
quattty controldocurnentation. last December. Roots spent roughly eLafication tests to qualify them to'

Then they would have to tear out tout ) ears at the bildland plant site. perfwm specific inspections."
pipes, pumps and cables when in- rcremen often told workers to in- Saart noted that workers often are .
spectors discovered the paperwork stall equipment without the proper nassigned to different parts of the
error. This led to " gross waste" and quahty controldocumentation. ptant according to the wortvload.
large cost overruns.!stherer said. "Sometimes they would tell you to Saart declined comment on Bech-
' * Bechtel supervisors harassed get started, and they'll get the pa. tel's alleged policy of firing workers

per later. Then the QC guy asks you tw travtainasons....
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'g' UNITED STATES
,

i 8 NUCLEAR REGULATORY COMMISSION,

{ REGION lli| .

799 ROOSEVELT Road

\*e.e*
GLEN ELLYN. lLLINois 00137

O FEB 8 1983

Docket No. 50-329
Docket No. 50-320
EA 83-3

Consumers Power Company
ATIN: Mr. John D. Selby

President
212 West Michigan Avenue
Jackson, MI 49201

Gentlemen:

This letter refers to the special inspection conducted by the Office of Special
Cases, Midland Section, of this office on October 12 - November 25, 1982, and
on January 19-21, 1983 of activities at the Midland Nuclear Power Plant, Units
1 and 2, authorized by NRC Construction Permits No. CPPR-81 and No. CPPR-82.
The results of the inspection were discussed with you on November 10 and 23,
1982, on January 21, 1983 at the conclusion of the inspection and on January 18,
1983 in the Region III office during an enforcement conference between you and,,

others of your staff and me and others of the NRC staff.

The inspection was primarily a physical inspection of installed equipment to
verify conformance to approved drawings and specifications. The results of the
inspection indicate a breakdown in the implementation of your quality assuranceO program as evidenced by numerous examples of noncompliance with nine of the
eighteen different criteria as set forth in 10 CFR 50, Appendix B. The breakdown
was caused by personnel who failed to follow procedures, drawings, and specifi-
cations; by first line supervisors and field engineers who failed to identify and
correct unacceptable work; by construction management who failed to call for
quality control inspections in a timely manner, allowing a backlog of almost
16,000 inspections to develop; and by quality assurance personnel who failed to
identify the problems and ensure that corrective actions were taken. As a-
result, you failed to fulfill your primary responsibility under Criterion 1 of
Appendix B to 10 CFR 50 to assure the execution of a quality assurance program.
In addition, of particular concern to the NRC is the fact that quality control
(QC) supervisors instructed QC inspectors to suspend inspections if excessive
deficiencies were found during the performance of inspections. Consequently,
not all observed deficiencies were reported, and complete inspections were not
performed by all QC inspectors after the reported deficiencies were corrected.

I understand that, because of our findings, you have inspected other areas of
'

the plant and found similar deficiencies. As a result of our findings, your
findings, and your assessment of the overall project, you halted certain safety-
related work at the Midland site, reduced the work force by approximately 1100

CERTIFIED M IL '
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|

people, committed to building cleanup and system layup, committed to organize
teams of construction and engineering personnel responsible for the completion
of one or more plant systems, and committed to reinspect safety-related systems.
I expect that you will also conduct an inspection to determine the extent to
which QC supervisors at the Midland site have been instructing QC inspectors
to limit findings of deficiencies and the extent to which QC inspectors have
been conducting reinspections based only on reported deficiencies.

To emphasize the need for CPCo management to ensure implementation of an effec-
tive quality assurance program that identifies and corrects construction defici-
encies, we propose to impose civil penalties for the items set forth in the
Notice of Violation that is enclosed with this letter. The violations in the
Notice have been categorized as Severity Level III violations in accordance with
the General Statement of Policy and Procedure for Enforcement Actions, Appendix*

C of 10 CFR 2. The base value for a Severity Ievel III violation is $40,000.
However, as a result of your past enforcement history involving quality assurance,

and the multiple examples of QC deficiencies for the areas inspected, the base
civil penalty for each violation is being increased by fifty percent.

After consultation with the Director of the Office of Inspection and Enforcement,
I have been authorized to issue the enclosed Notice of Violation and ProposedO. Imposition of Civil Penalties in the cumulative amount of One Hundred h aty
Thousand Dollars ($120,000).

You are required to respond to this letter and should follow the instructions in
the Notice when preparing your response. In your response you should describe
the results of your inspections to determine the extent to which QC supervisors
instructed QC inspectors to limit findings of deficiencies, the systems affected,
and your corrective actions to ensure that all affected systems are adequately
reinspected. Your reply to this letter and the results of future inspections will
be considered in determining whether further enforcement action is appropriate.

In accordance with Section 2.790 of the NRC's " Rules of Practice," Part 2, Title
10 Code of Federal Regulations, a copy of this letter and the enclosures will

; be placed in the NRC Public Document Room.

The responses directed by this letter and the enclosed Notice are not subject
: to the clearance procedures of the Office of Management and Budget as required
| by the Paperwork Reduction Act of 1980, PL 96-511.
!

Sincerely,

whk~$ .famesG.KeppYe
Regional Administrator

.

Enclosure: *

OO
Notice of Violation and '

Proposed Imposition of Civil Penalties

,

1;-13] ,/
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On behalf of the Lone Tree Council and concerned Michigan citizens and nuclear

workers, the Government Accountability Project (GAP) recommends that the Nuclear

Regulatory Commission (NRC or Commission):

1) withhold approval of the Construction Completion Plan (CCP) proposed by

Consumers Power Company (Consumers) for the Midland Nuclear Power Plant until

the Commission discloses the qualit'y assurance (QA) violations thet made the CCP

necessary;
'

2) restructure the multiple proposed audits / third-party re.v'aws into one i

comprehensive independent third-party review;s

3) require a separate public meeting to deal specifically with the specific metho-

dology and procedures to be used in the third-party review;

4) modify the Construction Fermit to maintain suspension of all safety-related

work until the entire third-party review program, including but not limited to third-

party selection, scope, procedures and other methodological considerations, l's approved

and incorporated into the Construction Permit;

. 5) request Consumers to release the new cost and projected completion date

estimates; and

6) immediately halt the ongoing soils work untti the quality assurance implemen-

tation auditor is approved.

I. BACKGROUND
|

The Government Accountability Project is a project of the Institute for Policy

Studies (IPS), Washington, D.C. The purpose of GAP's three clinics -- Federal

Government Clinic, Citizens Clinic and Nuclear Clinic --is to broaden the understanding

of the vital role of the public employee, private citizen and nuclear worker, respectively,

in preventing waste, corruption or health and safety concerns. GAP also offers legal and

strategic counsel to whistleblowers, provides a unique legal education for law student
.

; interns,' brings meaningful and significant reform to the government workplace, and

exposes government actions that are repressive, wasteful or illegal, or that pose a

threat to the health and safety of the American public. Presently, GAP provides a

O
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program of multi-level assistance for government employees, citizens and corporate

employees who report illegal, wasteful or improper actions. GAP also regularly monitors

governmental reforms, offers expertise to Executive Branch offices and agencies, and state

and local governmental bodies, and responds to requests by Congress and state legislatures

for analysis of legislation to make government more accountable to the public.

In March 1982, GAP's Citizens Clinic became actively involved with the Midland

Nuclear Power Plant. The Lone Tree Council asked GAP to pursue allegations from

workers of major problems at the Midland plant. After our preliminary investigation, we

compiled six affidavits which we filed with the NRC on June 29, 1982 Since then we have

filed four additional affidavits resulting from the heating / ventilation / air conditioning (HVAC)
,

'

system's quality assurance breakdown revelations. We are also preparing an expanded

affidavit from one of our original witnesses, Mr. E. Earl Kent, who has alleged serious

welding construction problems at the Midland site. Other alarming allegations, ranging

from security system breakdowns to worker safety problems, have come to our attention

recently. As a result, we have expanded our investigation of the Midland plant.

In October and November 1982, GAP participated in two other public meetings at

O NRC offices in Bethesda, Maryland. These meetings dealt with Consumers' proposals to

the NRC Staff on a soils remedial construction implementation audit and an independent

review program that was to assure the Staff of construction quality and the "as-built"

condition of the' facility. GAP submitted its analysis of the September 17 and October 5

proposals in October 27 and November 11 letters, respectively. The GAP comments re-

vealed substantial weaknesses in the programs, inadequate information to judge program I

adequacy, and basic lack of independence of the proposed main independent review con-
,

tractors.

Following those meetings, the NBC Staff--(1) rejected the Management Analysis

Corporation (MAC) due to lack of independence; (2) requested that the Terrr Corporation

review a second safety system in its " vertical slice" plan; (3) requested expantilon of the.

review of the "as-built" gondition of the plant; and (4) failed to take a position on the Stone
1

| & Webster audit of soll underpinning work.
'

In late November the NRC Region III Special Section on the Midland plant completed
t

an extensive inspection of the hardware and materials in the nuclear plant's diesel gene-

rator building. According to NRC public statements, this inspection revealed major

6-337
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problems related td the quality as.6Dranc[of the plant and include'd an eteusive backlog

of qttality, assurance 'guality controi documenti.lon, inability to providp gaterials trace-

ability, unquallfled and/or uncertified welderspavi cther eerious problems.

Yet, in spite of the major revelations of inadequriticonstruction practices. In late

December the NRC Staff permitted soils remedial work to begin. It is gal"2 position, ~
s

-

,

well known to the Staff, that this premature approval violates the June 1982 request of the

Advisory Committee on Reactor Safeguards (ACRS) to NRC Chairman Nuntig Palladino.

The June f5 letter further states that ACRS would defer its own "regommendation regarding

operation at full power until we have had the opportunttz to review the plan for an audit M -
*

plant quality...." This assessment, according to the letter, should include ".. . Midland's

design adequacy and construction quality with emphasis on installed electrical, control, -

and mechanical equipment as well as piping and foundation...elesign and construction
-x

problems, their disposition, and the overall effectiveness of the effort to assure apprt@rf ate. |
e' ~- ~

9 .
1

Finally, in the past two months GAP has continued its a'tercpt to determine the 'x ~|

seriousness of the situation and the adequacy of proposed solutions for the Midland plant. U

O o r errert t -erwi==-iia the orrice er1 r etie =d t race-e=t <=t a orrice erw
Investigation (OI)'3taffs have been frustrating. For example, .althhough' 5EC letters and

2 -7, w
public presentations responding to GAP's October 22 and November 11 requests were

p:- --

Informative, they falled to provide thd key inethodology necessary to assess the.3dequacy
.

of the program. When GAP investigators attempted to pursue the qtientions 91 the public
~ ,

,
, ,

.

meeting, they were told "to allow the NRC time to ask for those documents." WHC Public

Meeting, Bethesda, Maryland, November 5,1983.) Subsequently. , GAP repefted'the request
. .- - i% ..

.In its November 11 letter. Over two-and-one-half months after the original requerit, GAP

finally received the NRC's response:. "Yoti may wish to request access to the docurnents
- - _ . -

from Consumers Power." (December 14,1982 letter from James C. Kepple(to Billie
'

Garde.)
'*

'It is clear that the NRC Staff plans to evade or ignore public requests for the minim 3m,

' '

information necessary to complete a responsible review of the prohosed indepen' dent audit.
! Our exper!Wnces at the William H. Zimmer plant in Ohio and at the LaSalle plant in-

Illinois have led us to be extremely skeptical of the NRC Staff's conclusteny sbet the
safety of nuclear power plants. In tbois ca e the Staff either deliberately covped pp or

. _ - ..
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missed major QA violations at plants 97% and 100% complete, respectively. To illustrate,

after the Staff virtually ignored GAP analysis and granted approval for full power operations

at LaSalle, the plant was able to operate for less than 24 hours before being shutdown due

to a hardware breakdown. At Zimmer, the Staff-epproved Quality Confirmation Plan was |

so ineffective that on November 12,1982 the Commission suspended all safety-related
I' construction.

As a result, there is no basis'for confidence in an NRC-approved CCP on faith,
f

The basis for this extraordinary remedy must be full disclosed, as well as the methodology

's for an independent review. In order to accomplish this goal, the Regional Administrator

should be suspending all construction until the above recommendations (Infra, at 1) ares

' incorporated into the Construction Permit.
,

;-

:( II. GROUNDS FOR SUSPENSION OF A CONSTRUCTION PERMIT

A. Legal Berluirements

The law'gives the Commission broad discretion to revoke, suspend or modify the

construction permit of an NBC licensee. 42 U.S.C. 82236 states that:
,

'

A license or construction permit may be revoked, suspended or
modified in whole or in part, for any material false statement in the

,

application for license or in the supplemental or other statement of
fact required by the applicant; or because of conditions revealed by
the application for lice'ise or statement of fact or any report, record,
inspection, or other means which would warrant the Commission to
refuse to grant a license on an original application; or for failure to
construct or operate a facility in accordance with the terms of the
construction permit or license or the technical specifications in the
application; or for the violation of or failure to observe any of the

{ ,
terma and provisions of this chapter or of any regulation of the4

Commission.~ ,

Part 50.100 of Title 10 of the Code of Federal Regulations states the same criteria for
'' the revocation, suspension or modification of a construction permit.

.
- N

; The NRChhas a maddatory duty to exercise this authority when necessary. According

! to the decision in Natural Resources Defense Council v. U.S. Nuclear Regulatory Commis-

!
sion, 582 F.2d 166 (2nd Cir.1978), under the Atomic Energy Act of 1954, the NRC isA

required to determine ti at there will be adequate protection of the health and safety of the-

public. The issue of safety must be resolved before the Commission issues a construction

j permit. (Porter Cty. Ch. of Izaak Walton League v. Atomic Energy Commission, 515 F.2d

%

A 3k~ a- : .-o
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513, 524 (7th Cir.1975).)

O |
B. Criteria to Exercise Discretion

Accordidg to 10 C.F.R.12.202, the NRC "may institute a proceeding to modify,

suspend, or revoke a license or for such other action as may be proper by serving on the

licensee an order to show cause which will: (1) allege the violations with which the licensee

is charged, or the potentially hazardous conditions or other facts deemed to be sufficient

ground for the proposed action." Aa interpreted by the Proposed General Statement of

Policy and Procedure for Enforcement Actions, published in the Federal Register, 44 Fed.

R_eg. 66754, Oct. 7,1980 (10 C.F.R.ll2.202, 2.204), suspending orders can be used to

remove a threat to the public health and safety, the common defense and securityor the
,

environment. More specincally, suspension orders can be issued to stop facility con-

struction when further work would preclude or signincantly hinder the identification and

correction of an improperly constructed safety-related system or component; or if the

licensee's quality assurance program implementation is not adequate and effective to provide

conndence that construction activities are being properly carried out. Moreover, orders

can be issued when the licensee has not responded adequately to other enforcement action
'

or when the licensee interferes with the conduct of an inspection or investigation or for any

reason not mentioned above for which license revocation is legally authorized. In order to

help determine the significance of violations within this list, the Commission established

" severity categories" ranging from the most fundamental structural flaws (Severity I), to
/ minor technicalities (Severity VI). 44 Fed.R_eg. at 6673f-59.

' Region III's enforcement criteria are consistent with these guidelines. For example,

itja February 26,1981 meeting on the Zimmer plant, Regional Administrator Keppler

' explained that if there is faulty construction and the program to control the problem is

[ inadequate, there is no choice but to stop the project. This criterion was illustrated
,

Ithrough the example of an across-the-board breakdown in a quality assurance program.
,

.; (February 26,1981 Transcript of Taped Meeting Between Members of the Region III Staff

| sad Representative of the Government Accountability Project and Mr. Thomas Applegate.
1

.

;| st 127,129.)
. :

!

! C. Speelfle Bases for Suspension

, The Region III Staff has characterized the problems at Midland as both extremely
,

! serious and directly relating to a quality assurance hreskdown. (Detroit Free Press,,

,

'

, /Hn7
- . _ .
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December 5,1982.)

In light of two previous amendments to Mr. Keppler's testimony before the Atomic

Safety and Licensing Board and a pending third revision, it is apparent that the only course

of action available to the NRC is to modify the construction permit now, before construction
*

resumes.
.

1. Safety-related defects

GAP's review of inspection reports, interviews with nuclear workers, and review of

the ASLB hearing testimony reveals an historical r attern ofincreasingly significant safety-

related problems at Midland, including failures to comply with the law and NRC regulations,

as well as to correct past non-compliances.

Although the GAP investigation and analysis of NRC records is far from complete,

significant threats to the safety of the Midland plant include the following:

a. Welder qualification

10 C.F.R. 50, Appendix B, Criterion IX requires--

Measures shall be established to abjure that special processes,
including welding, heat treating, and nondestructive testing, are
controlled and accomplished by quallned personnel using qualified
procedures in accordance with applicable codes, standards, spect-
fications, criteria, and other special requirements.

At Midland welder qualification problems are well known to the public. On December 2,

1982 Consumers laid off all of the welders of the Zack Company. They were trained by a

vendor, Photon Tecting, that was not NRC-approved. Although Consumers has publicly

characterized this as "only a paper work problem"(Norman Saart to local NBC Channel 5

television, January 1982), it remains a serious unanswered question about the Midland

plant. Until the public knows the extent of "uncertined/ unqualified welders, it is virtually

impossible to determine the adequacy of any plan -- short of a 100% reinspection of all

,
unqualtfled welds performed by welders whose qualincations have not been verifled.

> .

i

2 Documentation and care of welding equipment

f As seen above, Criterion IX requires careful verified maintenance of welding

equipment. For example, portable ovens, or " caddies," must be plugged in at all times,

except during transport to and from the rod shack. Afndavits submitted by G AP in June

reveal serious problems with welding equipment, welding rods, and a failure to comply

waw
.
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with olther professional codes or NRC requirements.i

I
j In fact, the NBC's own report into the initial Zack allegations conarmed that the
!

welding rods had not been adequately controlled by attendants. Attendants did not even

know that the weld rods were to be heated. At least one caddy was slightly warm and

another "relatively cold." The ovens apparently had been unplugged for "quite a while."

The QC inspector also found welding equipment that was uncalibrated. /
*

'

i

,

3 Inndequate corrective actiori for welding violations
1

Of course, once violations are identifled, the utility is legally obligated to correct'

" them. 10 C.F.R. 50, Appendix B, Criterion XVI, requires, in part--

Measures shall be established to assure that conditions adverse to>

quality such as failures, malfunctions, denciencies, deviations, .

defective material and equipment, and nonconformances are promptly
identified and corrected. In the case of significant conditions adverse

; to quality, the measures shall assure that the cause of the condition is
determined and corrective action taken to preclude repetition,

It is all too clear that Consumers did not take seriously the $88,000 Ane for identified

Zack deficiencies or the order to ensure compliance with the law. The December 1982

Zack welder lay-off may be prophetic of what the public can expect if Consumers is put :

in charge of the plant's completion.
, .

4 Electrical cables

10 C.F.R. 50, Appendix B Criterion XV requires--

Measures shall be established to control rnaterials, parts, or
'

components which do not conform to requirements in order to pre-
vent their inadvertent use or installation. These measures shall
include, as appropriate, procedures for identincation, documen-
tation, segregation, disposition, and notincation to affected or-

,

ganizations. Nonconforming iteme shall be reviewed and accepted,
rejected, repaired or reworked in accordance with documented3

' *
. procedures.

,

GAP witnesses revealed widespread inaccurseles in the use of electrical cables

- f critical te safe operation of the plant, and shutdown in esse of an accident. In September

l 1982 the NRC ordered 100% reinspection of all cables on site. Currently, the public has
'

no idea how many nonconforming cables are being found on site. Witnesses inside the

plant have reported to GAP that only a small percentage of those discovered are being

*/- NRC Region III investigation into allegations of Mr. Dean Darty, March 1979.
1

1

- & 337 -
.
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reported. In one affidavit, a witnessereported that others have been replaced without

documentation.

The violations summarized above provide only a few examples of the suspect safety

components at Midland. Other whistleblowing disclosures to Region III referred to welding

standards below ASME specifications; undersized welds; anchor bolts improperly installed;

excessive weight on electrical conduits: hollow walls; corrosion in the small bore piping;

unapproved design modifications; and other safety defects.

Even if management systems and security measures were sound, the physical

deficiencies already documented at Midland justify a suspension of construction. Before

permitting work to continue, the Commission should thoroughly assess the damage through 1

independent tests; monitor the results of a comprehensive, independent audits; and modify

the construction permit to include the changes.

D. Quality Assurance
*

A licensee's quality assurance program is its internal structure of checks and,

balances to guarantee safe operations. Every applicant for a construction permit is re-*

quired by the provisions of10 C.F.R. 550.34 to include in its preliminary safety analysis

report a description of the quality assurance program to be applied to the design, fabri-

cation, construction and testing of the structures, systems and components of the facility.

Quality assurance comprises all those planned and systematic actions necessary to provide
j

adequate confidence that a st ructure, system or component will perform satisfactorily in

service. Each structure, system or component must be documented, inspected and

periodically audited to verify compliance with all aspects of the quality assurance program.

The cause of the safety defects described above is an inadequate quality assurance

program, which has been in shambles for a decade. In fact, in 1973 the original Midland

licensing appeal board members felt so strongly about QA violations that the Director of

Regulations pointed out that even though the Appeals Board could not take action on the-

*

IE findings-- *

[H]ad the construction permit proceeding still been before our Board
at the time that the results of the November 6-8 inspection were an-
nounced, it is a virtual certainty that we would have ordered forth-
with a cessation of all construction activities....

(November 26,1973 Letter from L. Manning Muntzing, Director of Regulations, re:

Quality Assurance Deficiencies Encountered at Midland Facility, p. 2.)
:

4-3r*
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _



-9-

The 1973 warning should have served.as notice to both Bechtel and Consumers Power
(m

to resolve their QA problems. Quite the contrary, however, they ignored the notice. So

did the NRC Staff' The OA problems at Midland continued unabated.-

Both the 1979 and 1980 Systematic Assessment of Licensee Performance (SALP)

reports give notice of further and expanded problems at Midland. The problems identitled

then (lack of qualifications of QC inspectors, continuation of work prior to corrective action)

are similar to those cited as causes in the recent stop-work order. The reports also

included acknowledgements of excessive QA backlogs and lack of timeliness. (SALP
,

Report 1980.) Consumers' failure to learn from its mistakes passed the stage of

accidental oversight long ago.
.

The lack of quality assurance at Midland has been a continuous concern to Region III.

In the spring of 1982 at the release of the 1981 SALP rating, Mr. Keppler publicly reported

that it was necessary to change previous testimony before the ASLB which had provided a

" reasonable assurance" that the plant would be constructed in accordance with nuclear

construction regulations. The revised testimony was submitted October 27, 1982 Although

the original testimony was not modified substantially, it is clear that QA problems at

O Midland are unresolved.O
Unfortunately, the Region III Staff seems satisfied with the basis upon which the

Construction Completion Plan is developed: put Consumers in charge of the program.

The public already has had an opportunity to preview the results of Consumers'

internal policy with the Zack debacle over the past three years. Its performance has

been disappointing, at most.

Although the NRC Ilned Consumers $38,000 for Zack's non-compliance with federal

regulations and forced a major QA reorganization, further actions by the utility revealed

a determina tion to hide problems -- regardless of the consequences. In fact, a Decem-

ber 22,1982 NRC report about the revelations of a quality assurance breakdown at Zack

headquarters acknowledges the role that Consumers played in the response to the 1979-

;

5 citation.
,

On September 2,1981, the services of a Senior Quality Assurance
Engineer from Project Assistance Corporation (consultants) were
retained by Consumers Power Company for assignment at Zack
for the purposes of establishing a formal document control system
and performing an indepth review of the conditions described by
Zack in their September letter (Zack notifled Consumers of[a]
10 CFR 50.55(e) on August 28, 1981).

. -

.
_ n, _ __- m



. - . ~ . - - . _ - .

- 10 -

Consumers Power Company, unlike the two other utilities receiving materials from Zack,

did not notify the NBC about the major problems in QA documentations. Those problems

included falsified and altered documentation.

This example of the utility's response to the discovery of any major problems com-

pletely undermines the assumption upon which the Construction Completion Plan is based --

voluntary disclosure of QA violations. This assumption is both historically inaccurate and

structurally flawed.

D. Maximizing Human Errors

" Human error" recently has been recognized as the Achilles Heel of even the most

well-constructed plants. At Midland the phrase " comedy of human errors" would be more

appropriate if the potential consequences were not so disastrous.

A key cause of human error is intoxication, which the NRC recognized last summer
,

in proposed fitness-for-duty regulations. Our disclosures have reported widespread

drunkenness on the job. Witness after witness has confirmed the routine of red-eyed

employees who did their work under the handicap of an alcoholic stupor. Witnesses have *

,

also confirmed the frequent use of marijuana and stronger drugs. Intoxication weakens

the capacity to install safety components,just as it debilitates the ability to drive or to

engage in almost any other activity. At a minimum, the widespread use of drugs and

liquor on-the-job increases the significance of a superficial quality control program.

There are likrly to be more defects ' A nuclear plant cons' ructed by drunken employeest

is likely to stogr;er into an accident.

.

III. RESTRUCTURE THE MULTIPLE AUDIT / THIRD-PARTY REVIEWS
INTO ONE COMPREHENSIVE. INDEPENDENT REVIEW

In October and November 1982, two meetings were held to review Consumers proposed
,,

f resolution for major qual,ity assurance problems. These proposals and subsequent com-

| ments provided by GAP were made prior to completion of the major NRC inspection in
!

November. Presumably, the audit suggested in the Construction Completion Plan (see
,

iCCP, at 16 and Figure 1.1) will incorporate those audits already discussed last fall,

IIowever, the CCP as proposed falls to resolve basic third-party review questions.

O

IVMx
.
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The CCP states: "This section describes third party evaluations that have been

performed and are planned to assess the effectiveness of design and construction activity

implementation. " Yet, closer scrutiny of the proposal shows that it fails to include even

the most basic information about the promised third-party review. In fact, although the

CCP states that an INPO evaluation has been completed, there is no indication of what that

report revealed.

Most significant, the entire CCP is premature until all the third parties eventually

chosen have completed their evaluations. The point of the third-party reviews is to define

the QA violations and deficiencies at Midland. By rushing into the CCP before that process

has begun in some areas, the utility is putting the cart before the horse. In effect, the

utility's CCP is competing with the third-party program. At best, the two " reforms" will'

be operating simultaneously, stumbling over each other. Depending on the results of the

outside reviews, CCP work may have to be redone -- consistent with the costly tradition

at Midland of doing the same , work over and over.
.

1
' A. The INPO Construction E';cluation

O This evaluation is limited by definition. It is only a "self-initiated evaluation."
'

Neither the NRC nor GAP found the Management Analysis Corporation (MAC) adequately

independent to provide a truly independent review of the problems at Midland. In fact, they

have been involved in at least two other major audits of the plant -- neither of which turned

up any of the significant construction deficiencies now facing Consumers.

A December 14,1982 Region III letter to GAP underscored the NRC position on MAC:

The INPO and biennial QA audit are not an acc.eptable substitute for
the third party review. ... Questions were raised concerning whether
Management Analysis Company was sufficiently independent to assume
lead responsibility for the independent review.

Although the MAC analysis may have provided a tool for Consumers to judge the quality
.

of the plant, it simply is not an independent third-party evaluation. Instead, it was a test
'

ofINPO's ability to assess the "as-built" condition of the plant. Its adequacy is completely4

unknown, because the public does not even know if the INPO evaluation discovered the same
|

flaws that the NRC found in its inspection.

O

/7-3rCI
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B. The Independent Construction Overview

This is the " meat" of the third-party review plan, yet it remains an ambiguous

promise from Consumers to the NIIC. Although the schedule (CCP, at 18) indicates that

the scope has b'een defined and the consultant selected, this information has not yet been

shared with the ptblic. Until and unless the scope of the third-party review has been

defined and the audit contractor selected, it is premature to make any judgments on the

role and adequacy of the third-party review. Fur'her, it is clearly inappropriate to indi-

cate that a legitimate third-party review has been in place from the beginning of this

reform effort, as Figure 1-1 suggests.

- At Diablo Canyon the Commission set out very clear criteria by which an tr> dependent

auditor would be chosen. / At Zimmer GAP and the hTC are currently embroiled in a
*

debate over the application of these guidelines in the selection of Bechtel for that role.

At Midland we again request that the hTC reestablish the fading legitimacy of the

Commission's third-party reform efforts by requiring Consumers to provide the details

of the selection process, the identification of the third party and the methodology by which

it will accomplish its review.

We are alarmed that even in the sketchy details provided in the CCP, the proposed

third-party review is only to be conducted for six months, " top management" will deter-

mine "what modification, if any, should be made to the consultant's scope of work." At a

minimum, the hTCsshould recognize that any Construction Completion Plan must be based

on the results of completed third-party findings, as well as an ongoing commitment for

the duration of the project. The third-party review procram'must provide a comprehensive

view of the as-built condition of the plant, and an independent assessment of all future

construction. Nothing less will provide the public with any assurance that the Midland

plant can operate safely. .

*/- In a letter of February 1,1982, Chairman Palladino explained to Congressmen
Dingell and Ottinger4he c,riterla according to which an independent auditor would be chosen
at Diablo Canyon:

'

(1) Competence: Competence must be based on knowledge of and experience
i with the matters under review.

(2) Independence : " Independence means that the individuals or companies
selected must be able to provide an objective, dispassionate technical judgment,
provided solely on the basis of technical merit. Independence also means that
the design verification program must be conducted by companies or individuals
not previously involved with the activities...they will now be reviewing."

(3) Integrity : "Their integrity must be such that they are regarded as
respectable companies or individuals."

SVf
. .

@
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C. The Independent Design Verificotton (IDV)

The Tera Corporation already is conducting the " vertical slice" of the project.

Because the auxiliary feedwater system selected by Tera has already been the subject of

numerous audits. GAP suggested that it is not representative of potential problems at

Midland. The NRC agreed and required Tera to review a second system.

Although that system has not yet been selected, we understand that Consumers has

nominated three systems for review, of which one will be chosen by the NRC. Since

October 22, G AP has recommended that the second system should be a safety system

with a history of QA violations. Specifically GAP suggested the HVAC system. Certainly

if the CCP's third-party review is to determine the plant's safety, it should be able to

account for the most troubled systems.

In Mr. Keppler's October 12, 1982 letter to Billie Garde, he agreed with that

position:

My decision regarding the independent audit of Zack work at Midland|

will be based on findings of[NRC inspections] and the licensee's third
party independent assessments.

. . . ..

O
The fragmented and overlapping approach of the NRC, the utility and the " Independent"

auditors is self-defeating. It must stop, if Midland is to progress from a theoretical design

to an operating plant. A truly independent, objective review must first be completed. Only

then can a CCP begin to operate legitimately, with ongoing oversight from the outside

auditors and the NRC.

IV. REJECT CONSUMERS' CONSTRUCTION COMPLETION PLAN

On April 8,1981 Region III management overruled its investigative staff's recom-
'

mendations to suspend construction at the William H. Zimmer Nuclear Power Station near
*

Cincluatl, Ohio. Instead, the NBC issued an Immediate Action Letter which, inter alla ,
I

required the Cincinnati Gas & Electric Corcpany to develop a Quality Confirmation Program

(QCP). On November 12,1982 the utter failure of the QCP forced the Commissioners to
'

euspend all safety-related construction at Zimmer. Unfortunately, the Construction

O
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Completion Plan proposed for Midland bears a striking resemblance to the key flaws that

doomed the QCP. In some cases, the CCP exacerbetes the painful mistakes of Zimmer.

More specifically, the Construction Completion Plan--(a) is permeated by an

inherent conflict-of-interest; (b) institutionalizes a lack of organizational freedom for the

quality assurance department; (c) falls to specify inspection procedures and evaluation

criteria; and (d) is not comprehensive.

A. Inherent Conniet of Interest

The foundation of the CCP is to complete " integration of the Bechtel OC function

into the Midland Project Quality Assurance Department (MPQAD) under Consumers Power

Company management...." (CCP Executive Summary, at 3.)

Since Consumers has always played a significant role in the MPOAD, in effect the

" reform" calls for the utility to second-guess its own previous decisions. This is the

equivalent of the fox offering to do a better job of guarding the henhouse. If anything, the

CCP intensifies the conflicts of interest in the QCP. At Zimmer the utility only imposed

quality assurance violations clandestinely; at Midland the utility has openly participated in

decisions to break the law.

B. Lack of Organizational Freedom for the Quality Assurance Department

The organizational premise of the CCP is a " team" concept that integrates construction,

engineering and quality assurance personnel. The " team members will be physically located

together to the extent practicable...." Although the proposal does not specify the identity

of Team Supervisors, there is only one MPQAD representative among six specified in the

plan. (CCP, at 8.)

The CCP supposedly is.the reform to compensate for a quality assurance breakdown.

Unfortunately, the plan would violate the criteria of10 C.F.R. 50, Appendix B, Criterion I

even for e healthy nuclear construction organization. The regulations require organizational

freedom for QA functions. The QA department is required by law to serve as an ludependent

check and balance on the construction program. The CCP turns that premise on its head by

reducing OA representatives to a token minority on construction-dominated " teams."

O
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C. Failure to Specify inspection Procedures and Evaluation Criteria

The proposal promises to develop and revise the procedures that will be used to

conduct the reinspections. (CCP, at 8-9,12.) Neither the procedures hor the evaluation

criteria for the inspections are specified, beyond vague references to professional codes.

This issue is the heart of the quality verification program. Unfortunately, at present the

methodology of the program is a mystery. As a result, it is impossible to judge whether

the CCP will represent a thorough reinspection or a superficial skimming. Further, the

necessity to establish new QC procedures costs a shadow over all the current inspection

procedures.

I
D. Lack of Comprehensiveness

|

| CCP reinspections will only cover " accessible" completed construction, an undefined

term. " Inaccessible" items will be handled by paperwork reviews. (CCP, at 10.) Further,

the proposal defines-out from coverage "[t] hose activities that have demonstrated effective-

ness in the Quality Program implementation...." Qd ., at 20.) Included in this latter

categary are activities such as "HVAC Installation work being performed by Zack Company,"

and "[r]emedial[sjolls work which is proceeding as authorized by NRC." f
This piecemeal approach effectively surrenders any pretentions that the CCP will

provide a definitive answer to the Midland QA problems, even if the program were other-

wise legitimate. To illustrate, the necessity for the reinspections in the first place is the

inaccuracy of current quality records. Paperwork reviews will not contribute anything new.

The list of systems that have " demonstrated" quality effectiveness suggests the utility

has completely lost touch with reality, or expects that the NRC Staff and the public have

taken leave of their senses. Both the Zack HVAC and soils remedial work have been

among the most scandal-ridden embarrassments of the Midland project. The crude

deficiencies and violations have led to fines, multiple criminal investigations, and public

humiliation for Consumers. The utility has only been able to continue soils remedial

j work by manipulating the public hearing process to circYmvent NRC Staff enforcement
~

! orders, The list of " proven" systems proves only that Consumers is determined to

} tmpose the same nightmare on Midland that the Quality Confirmation Program represented

at Zimmer. Hopefbily, the NRC Staff will not be fooled again.

O
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D. Flaws in the CCP Program Implementation and Quality Program Review

By their terms, Section 5 (Program Implementation) and Section 6 (Ouality Program

Review) indicate that the CCP simply reflects the " status quo" attitude of Midland's

management that propelled Consumers into this particular construction / regulation night-

more in the first place.

Although the CCP proposal is premature, inadequate, and fatally flawed, the language

of the proposal reveals that management believes the Midland plant's OA program is

" basically sound" (CCP, at 15), even in the face of deliberations by legal and advisory

bodies on Consumers' ability to adequately implement any OA plan, no matter how sound.

The amount of management influence and interference has already been a subject of

NBC concern. (See NRC Memorandum from C. E. Norelius and R. L. Spessard to James '

E. Keppler, June 21, 1982.) Yet, the CCP proposes as an answer to increase management

involvement at every step of the implementation process (CCP, at 13-15). Further, the

implementation falls to refer to how the inevitable confilets between management officials

watching the calendar and conscientious QA officials trying to do their jobs will be resolved.

The only clue that GAP has as to how Consumers plans to change the mindset of its
,

demoralized workers is the Quality Improvement Plan (QIP) mentioned extensively in the

fall proposals. . This plan, referred to as the catalyst for ensuring new commitment and

compliance to quality standards on the Midland site, is, according to the NRC officials

familiar with it, an incentive-bonus concept for construction workers who "do the job

right the first time." (NBC-GAP Telephone Conversation, January 27, 1983.) Like the

Bechtel cost-plus contract, the Quality Improvement Plant is a series of rewards for

doing the same job a worker was hired to do right in the first place. A quality improvement

plan that bases critical construction adequacy on " prizes" given to its workers reveals a

sericus misunderstanding on the part of Consumers about the ultimate value of its work.

.

j V. IMMEDIATELY HALT THE ONGOING SOILS WORK UNTIL THE
QUALITY ASSURANCE IMPLEMENTATICN AUDITOR IS APPROVED

Two significant milestones in the soils work have now been approved to proceed

underneath the turbine building. This Staff approval is entirely inappropriate given the

legal and advisory controversy over this operation. It is inexcusable to allow work to

V2yY
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procaed without the independent audit upon which Mr. Keppler based his " reasonable

assurance" testimony (October 27, 1982 Testimony to the Midland ASLB), and upon which

the ACRS is depending to complete their own technical assessment before granting a full

power license. Further, in light of administrative hearings which cover the adequacy of

the soils quality assurance implementation (OM Proceedings), the NBC Staff approval is

an insult to the court and to the citizen intervenors struggling to achieve a measure of

fairness in the proceeding.

GAP's view on Stone & Webster, the proposed third-party for OA implementation

audit, is documented in our October 22, 1982 letter. As an update and summary we believe

that Stone & Webster meets only one of the three criteria for a legitimate third party.

Yes, Stone & Webster has demonstrated economic independence from Consumers, dis-

closing other minor construction contracts with Consumers as well as their financial

independence. But, Stone & Webster has not demonstrated its competence. Its long

history of nuclear plant construction includes massive cost overruns, major Quality

Control problems, significant design errors and poor construction management. Further,

Stone & Webster's corporate integrity remains the subject of much skepticism, particularly

in light of its six-month involvement on the Midland site without NRC approval of their

work.

Ilowever, if the NRC is going to approve Stone & Webster -- as seems obvious - .

and hold it responsible under 10 C.F.R. Part 21 for reporting violations or OA failures,

then the Region should so so. Someone other than Consumers must watch the OA imple-

mentation of critical soils work.

.

VI. ENCOURAGE CONSUMERS TO RELEASE THE NEW COST ESTIMATE
AND PROJECTED COMPLETION DATE INFORMATION

Although neither cost nor scheduling is an NRC concern, both are critical concerns

of the residents of Central Michigan who must constantly balance the risks and costs of

this nuclear plant. If public confidence is ever to be restored in the Midland facility, iti

will come after Consumers demonstrates candor and openness with the public. It would

benefit everyone to have the yoke of the December 1984 "on-line target date" removed as

O
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soon as possible from the necks of the nuclear workers.

Likewise, the new cost projection is unknown by local residents. GAP sources .

Indicate a $4-billion-plus price tag, but that was an estimate which did not include the

major stop-work order in December of last year.,

If the plant is ever going to be included in the Michigan rate base, Consumers

should begin today to adopt a new and candid approach to all of its problems. Public

trust simply cannot be restored on anything less than honest admissions.

VII. CONCLUSION
'

| There are too many questions about the Midland Nuclear Power Plant left unanswered

at this time. These questions are forming the basis for growing public skepticism about

the NRC's ability or willingness to regulate nuclear power. In Central Michigan this

uneasiness and distrust have led previously inactive citizens and local government bodies

to become involycd in their own protection. The citizens' desire to be informed about the

ultimate safety of the Midland plant led them to request assistance from the Citizens

Clinic of the Government Accountability Project. Our investigation into worker allegationsO and analysis of the situation confirms the needs for a comprehensive answer.

Midland needs a verification program implemented by a truly independent company
~

with no stake in the outcome of its audit. This independent third party is not serving a

client's requirements, but rather the public interest in ensuring the quality of construction
,

at the plant. That third party must be accountable only to the NRC and the public.

. . . . .
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JDA/jeo 2nd February 1983.

M/s Lynne Barnabei,
Government Accountability Project,'

Institute for Policy Studies,
1901 Que Street, N.W.,*

Washington, D.C. 20009.
7

Dear Lynne,

Many thanks for your most helpful response to my telephone
inquiries last Monday. You asked to see any editorial consnents
in the paper arising from the Zimmer controversy and these are
enclosed as follows:-

(1) " Probe into claims of building defects
at nuclear power site" - December 23 1982:

(ii) "US nuclear row could reach UK" - January 20:
(iii) " Clouds gathering over nuclear industry

in US" - January 27:
(iv) "Why US decisions may influence the .

Sizewell inquiry" - February 3. (This was
written subsequent to our telephone
conversation on January 31.)

As yet will see, we are watching these developments closely
and our reports are being followed with keen interest at top level

' in the UK construction industry. I would be most grateful if you
will keep us informed on any further representations you may make;
in particular, copies of letters etc. would be of great assistance.
Perhaps you would kindly send invoices to cover any expenses in
this respect.'

Yours sincerely,
,

-
. .

-

.
8 i

I

JOHN D. A1.1EN
1" #~ "'Enc.

j CORStTUClion M ER Caudruction News

New MIAN SCOTLAND,
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; i ri g NUCLEAR REGULATORY COMMISSION

O. {- -| ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C. 20555

*....
Marcn 2, 1983

APPENDIX XXVI
ADDITIONAL INFORMATION CONCERNING THE

MEMORANDUM FOR: ACRS Members SKAGIT/HANFORD CONSTRUCTION SCHEDULE
... .. . . .... . . . . .- .- -

, . j,

.'J)'C9ppucci,StaffEngineerFROM:

SUBJECT: ADDITIONAL INFORMATION CONCERNING THE SKAGIT/HANFORD
CONSTUCTION SCHEDULE

Enclosed please find a letter to Jerry Ray completing Puget Sound Power and
Lignt's response to Committee questions during the 274th ACRS meeting on
February 10, 1983 concerning the construction schedule of tne Skagit/Handford
Nuclear Project. The PSP &L anticipated schedule is described below:

receive construction permit - later nalf of 1984'

begin construction (earliest) - 1986*

begin constuction (latest) - 1990*

O PSP &L "need for power" projection - 1990 to 1999'

1 suggest tnat this letter be made part of tne 274tn ACRS meeting minutes.

Enclosure: As stated

cc: R. Fraley
M. Libarkin
G. nuitt enreiber

G. Schwartz
1. Latton
G. Tnompsonn

Z. Zudans

i

O
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February 14, 1983
. _ . .

:.

;*\i e 't \?!*

Honorable Jeremiah J. Ray / . . I [~ -
'

Chairman
U.S. Nuclear Regulatory Commission
Advisory Committee on Reactor

Safeguards,

Washington, D.C. 20555

Dear Mr. Ray:

Time did not permit us to complete the response to one of the questions asked
during our appearance before the ACRS on February 10, 1983, regarding the
Skagit/Hanford Nuclear Project (S/HNP). That question concerned the schedule
for beginning construction of the project.,

As you will recall from the presentation, we believe that S/HNP should beO licensed so that it will be available as part of the resource portfolio for
the Pacific Northwest Region and for the systems of the 4 participants in the
project. Our analysis of the need for power indicates that S/HNP could be
needed as early as 1991 and as late as 1999

Under the current hearing schedule promulgated by the Atomic Safety and
Licensing Board, we would anticipate receiving construction permits during
the first half of 1984. Should the ASLB grant our recent motion to suspend
the schedule until the end of April 1983, we would anticipate the construction
permits in the second half of 1984.

Following receipt of the construction permits, we plan to reassemble the
needed design and construction teams, restart design, complete applicable TMI
commitments, and bring the project forward to the point where construction
could begin. These activities would carry through until about the end of
1986.

|

To meet the latest date that S/HNP would be needed, construction could begin
as late as 1990. Should the project be needed sooner, construction could

i start as early as 1986. If it appears major construction would consnence
; later than 1990, it would be appropriate to consult with the NRC staff toi

j ! review the status of plant design prior to commencing construction.
,

! ) We believe that this type of schedule provides the flexibility necessary
to keep the project available as a resource and assures that the design re-
mains valid for construction.
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We urge that the ACRS submit its report on S/HNP promptly, in accordance
with its usual procedures. We will be glad to supply any additional Infor-
mation you may need.

1

Very @ ul

b|v|yyours
~ .b

'f '

Robert V. Myer
Vice Presid t
Generation ources

cc: NRC Service List
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APPENDIX XXVII
,

ADDITIONAL DOCUMENTS PROVIDED FOR ACRS' USE

1. Memorandum. E. F. Goodwin to R. F. Fraley, Proposed NRR Agenda Items
for the March, April and May 1983 ACRS Meetings, February 9,1983

2. Letter, Cordell Reed, Chaiman of IDCOR Steering Group to N. Palladino,
regarding IDCOR recommendations for SECY-81-28, Policy Statement on
Severe Accidents, February 1,1983
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