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UNITED STATES
l' ,, ( ,Ej NUCLEAR REGULATORY COMMISSION
,.\ _ . , ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
g, , @ ! W AsHINGTON, D. C. 20555
%, % = ,5

*****
Decenher 31, 1981

(Revised)

SCHEDULE AND OUTLINE FOR DISCUSSION
261ST ACRS MEETING
JAtlVARY 7-9, 1982

WASHINGTON, DC

Thursday, January 7, 19A2, Poem 1046, 1717 H Street, NW, Washinaton, DC

1) 8:30 A.tl. - 9:00 A.fl. Ooenino Session (0 pen)
1.1) Repnrt of ACRS Chairman re,

information related to ACRS
activities (JJR/RFF)
. ACRS presentation to the

NRC Connissioners reoarding
the ACRS position re. reactor
pressure vessel water level

indicators
. Ltr. to NRC Chairman re:

improved SARs and SERs

2) 0:00 A.tt. - 9: 30 A.M. Clinch River Breeder Reactor (0 pen)
2.1 ) Briefing re. project status

and the plan for regulatory
~

review of the proposed site
and niant design

3) 9:30 A.'t. - 12:00 Noon Boilinn Water Reactor Standard Plant
Design (Ocen)

3.1 ) Brie #ing re. pronosed changes
in standard BWR Plant design

(Portions of this session will be closed
as necessary to discuss Proprietary In-
formation related to this matter)

12:00 Noon - 1:00 P.it. LUNCH

4) 1:00 P.it. - 5:00 P.M. NRC Safety Research Procram Budcet
(Closed)
4.1 ) Discuss nroposed ACRS report to

the U.S. Congress re. the proposed
NRC Safety Research Budget for
FY-1981 (CPS et al/SD et al)

(This session will be closed to discuss
matters which relate to the personnel
practices of the agency and information
the premature release of which would be
likely to significantly frustrate proposed
agency action)

_ - -
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5) 5:00 P.M. - 6:30 P.M. Reports / Comments Regardino Reaulatory ,

Activities (0 pen)
5.1 ) Report of Subcommittee on Class-

o Accidents re. consideration of
Class-9 accidents in the licensing
process (WK/GRO)

(portions of this session will be closed
as necessary to discuss information the

premature release of which would be likely
to sianificantly -frustrate proposed agency
action)
5.2) Proposed letter to the EDO reoardino

censideration of systems interactions
in licensing reviews (D0/JMG)

~
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261st Mtg. Schedule -3-

Friday, January 8,1982, Room 1046,1717 H Street, N'.!, Washincton, DC

6) 8:30 A.ft. - 10:30 A.'t. Pressurized Water Reactor Standard
Plant Dasion (Closed)"~
6.1) Briefing regardinq oroposed

desion changes in standard
Wastinghouse PWR nuclear steam
supply system design

(This session will be closed to discuss
Proorietary Infornation related to this
matter)

7) 10:30 A.M. - 12:30 P.M. NRC Safaty Research Procram Budoet
(Closed)
7.1 ) Discuss proposed ACRS report to

the U.S. Congress re. the proposed
NRC Safety Research Budget for
FY-1982 (CPS et al/SD et al),

(This session will be closed to discuss
matters which relate to the personnel
practices of the agency and information
the prenature release of which would he
likely to significantly frustrate proposed
aoency action)

12:30 P.M. - 1:30 P.M. LUNCt!

l
! 8) 1:30 P.it. - 3:30 P.M.. NRC Safety Research Drooram Budnet

(Closed)
8.1 ) Discuss prooosed ACRS report to

the U.S. Conoress re. the proposed
HRC Safety Research Budget for
FY-1983 (CPS et al/SD et al)|

'

(This session will be closed to discuss
matters which relate to the personnel

oractices of the agency and information
! the premature release of which would be

likely to significantly fr'ustrate proposed
agency action)

|
|
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9) 3:30 P.M. - 5:30 P.N. Human Factors Consideration in the Desion
and ODeration of Nuclear Power Plants (0 pen)
9.1 ) ReDort of ACR5 Subcommittee on Human

Factors (DAW /RKM) and ACRS consultants
as approoriate

9.2) Presentation by and discussion with
HRC Staff representatives as appropriate
regarding NUREG-0700, " Guidelines for
Control Room Design;" NUREG-0801,
" Evaluation Criteria for Detailed
Control Room Design Review;" NUREG-0135,
" Human Factors Acceptance Criteria for
the Safety Parameter Display Systems"

10) 5:30 P.M. - 6:00 P.M. ACRS Future Activities (0 pen)
10.1) Discuss anticioated ACRS Subcommittee

activity
10.2) Discuss proposed ACRS activities

,
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261st Mtg. Schedule -5-

Saturday, January 9,1982, Room 1046,1717 H Street, NW, Washinoton, DC

11) 8: 30 A.fi. - 10: 30 P.M. NRC Safety Research Procran Budget
(closed)
11.1) Discuss proposed ACRS report to

the U.S. Congress re. the proposed
NRC Safety Research Budget for
FY-1983 (CPS et al/SD et al)

(This session will be closed to discuss
matters which relate to the personnel
practices of the acency and information
the premature release of which would be

likely to significantly frustrate proposed
agency action)

12) 10:30 A.ft. - 11:15 A.M. Human Factors Considerations (0 pen)
12.1) Discuss proposed ACRS comments

regarding proposed HRC requirements
(NUREG-0700, NUREG-0801, and
NUREG-0835)

13) 11:15 A.M.- 12:00 N00N General Discussion (0 pen)
13.1) Discuss comments / views of ACRS members

re. written report of Subcommittee on
Reliability of AC/DC Power Supplies
(See Memo from J.J. Ray to J. Carson Mark
dtd. 12/10/81, Subject: Meeting of AC/
DC Power Systems Subcommittee, October 30,
1981) (JJR/RS)

13.2) Discuss proposed changes in ACRS
procedures re. conduct of committee

activities (CM/RFF)

14) 12:00 N00H - 1:00 P.M. Reports of ACRS fiembers re. Foreign
ReQulatory Polices and Practices (Closed)

14.1) Meeting with Japanese nuclear regu-
latory/ development agencies and
manufacturers / utilities (PGS et al/RFF)

14.2) Meeting with Canadian ACNS (CM et al/
RFF)

(This session will be closed to discuss
information considered privileged and
provided in confidence by a foreign source)

Note: The movies of the NRX (Chalk River) accident and the SL-1 recovery will
be shown at 1:30 P.fl. for available/ interested members and staff.

!
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meeting and not more than seven days plan for regulat:ry revi:w cf th2
proposed plant site and design.to the Acting Administrator. Drug

Enforcement Admmistration.Uruted
after the meeting. s-15 A.Af.-12WNoon: StandardIn addition. members of the general Boiling Water Reactors (Open}--TheStates Department of justice.1405 I
public may request to make oral Committee will bear and discuss aStreet. NW Washtngton. D.C. 20537
presentations to the Commission, time report by representatives of the Geners!Attention: DEA Federal Register permittmg. Such catements must be Electric Company regarding designRepresentative (Room 1203). and must
applicable to the announced agenda and changes in the NSSS for their standardbe filed no later than january 28,1982. wntten application must be submitted to

Dated: December 18. test. the Director at least three days before boding water reactors.

the meetmg.his application should Portions of this session will be closed
Ad n am r DrugEnforeement include: name and address of applicant. as necessary to discuss Proprietary

Information applicable to this matter.
A #"** '"U#* subject of presentation, relation to 1.2PJf.-&a0PJf. NRCSofety
In rm ei-mem N iwa m al agenda, amount of time needed. Research Progicm Budget (Closed}-

individual's qualifications to speak on

._ _ _ _ _ _ the subject and a statement justifying ne Committee members will discuss** * **** *
-

the need for an oral rather than wntten
the proposed ACRS report to the U.S.
Congress on the proposed NRC Safety

,

NATIONAL COMMISSION FOR presentation. Research Program Budget for FY 1983.
EMPLOYMENT POLICY The Commission Chairmanhas the This session will be closed to diseass

"

Action: Notice of meeting riyht to decide to what extent public oral matters wluch relate solely to the
pTesentations may be p?rmitted at the laternal personnel rules and practices of

Under the provisions of the meetms. Oral presentations will be
Federal Advisory Committee Act (Pub. limited to statements of facts and views

the agency and information of asuvuARY:

L 92-463, as amended) notice is given of and shall not inr.lude any questioning of personal nature where disclosure would
constitute unwarranted invasion ofthe twenty. fourth rneeting of the Commission members or other personal privacy and information the

[erticipants unless these questions have premature release of which would beNational Commission for Employment
Policy at the Capital Hilton Hotel.16th een specifically approved by the likeiy to sypuficantly frustrate proposed
and K Streets. NW Washirgton. D.C. Chairman.
DAfts: January 14.1982.1:30 p.m. to 8.00 Minutes of the meeting and materials agency action.

&a0PJL-&00PJf. Reports ofACRS
p.m. and January 15.1982. 8.30 a.m. t prepare'd for it will be av61able for Subcommittees (Open)-ne Committee

public inspectfon at the Commission's
Status:This meeting will be open t headquarters.1522 K Street NW Suite

members will hear and discuss reports4:00 p.m.

300. Washington. D.C. 20005.
of designated ACRS Subcommittees
regarding the status of assignedthe public.

Afotters to be considered: S. d in Washington. D.C. t!us trth day of activities including consideration of
. ew

Commission members will be sworn in. December 1981. Class 9 accidents in the NRC licensing
Members will hear reports on current Ral h E.Smia. P'******P
and planned work. as well as Deputy Director. National Commission for

h"P 875'"' F8/ icy- Friday, January 3.1982onentation sessions on the l
Commission's history and structure. inwes-meu m m ai &JO AJf.-10-30 AJf.: Standonf
Staff work on employment and training Pressurized Water Reactors (Closed)~su*** coot **
delivery systems. labor market problems

- The Committee will hear and discuss a
of Hispanic. Amencans and the _ report from representatives of the
development of a labor market policy-
for older workers will be presented. NUCLEAR REGULATORY

Westinghouse Electric Corporation
regarding proposed changes in the NSSS

Presentations on the 15th wi!! include OMMISSION of their standard pressunzed water
congressional and admimstration Advisory Committee on Reactor reactors.
viewpoints on the current state of Safeguards; Meeting This session will be closed to discuss
employrnent policy developraent.
FOR FURTHER INFORM ATiON CONTACT:

In accordance with the purposes of Proprietary Information applicable to
this matter.

Mr. Ralph E. Smith. Deputy Director. Sections 29 and 182b.of the Atomic 10 J0 AJf.-12:30 PJf. ond1:30 P.Af.-
National Commission for Employment Energy Act (42 U.S.C. 2039,2232 b.), the J30PJf.:NRC Safety Research
Policy.1522 K Street. NW. Suite 300. Advisory Committee on Reactor Progrom Budget (Closed)-The
Washington. D.C. 20005 (202)-724-1553). safeguards will hold a meeting on Committee members will discuss the
SUPPLEMENT ARY INFORM ATIC W. The

January 7-9.1982, in Room 1046.1717 H proposed ACRS report to the U.S.Street. NW Washington. DC. Notice of
National Commission for Employment this meeting was published in the Congress on the proposed NRC Safety
Policy was established as title V of the Federal Register on November 25.1981.

Research Program Budget for FY 1983.
Comprehensive Employment and This session will be closed to discuss
Training Act Amendments of1978(Pub. The agende for the subject meeting matters which relate solely to the
L 95-524).He Act gives the will be as follows: internal personnel rules and practices of
Commission the broad responsibility of Thunday, January 7.1982 the agency and information of a
advising the President and the Congress 30 AJf.-US A.Afa Opening Session personat nature where disclosure would

8: constitute unwarranted invasion ofon national employment issues. (Open)--The Committee will hear and personal privacy and information theBusiness meetmgs are open to the discuss the report of the ACRS
premature release of which would bepublic. People wishing to submit written Chairman regarding miscellaneous
likely to significantly frustrate proposedstatements to the Commission that are matters relating to ACRS activities.

germane to the agenda may do so.
&f5 A.Af.-P:15 A Af.: C/ inch River

agency action.
3:J0 PJf.-5:JO P.hfa l{umon Factorsprovided that such statements are in Sreeder Reactor (Open)--Driefing by Considerutions (Open)-- The Committeereproducible form and are submitted to NRC Staff regarding project status andthe Director at least two days before the

.. .. . ,_. _ . . _ - . . . . . . _ . _ . . _ _ . . _ . . . .
- . . _ . . _ _ . . _ . . _ . . . . . _
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will hear the report of its Subcommittee consultants. and Staff. Persons desinng (5 U.S.C. 552b(c)(10)). and informationon Human Factors and consultants who to make oral statements should notify considered pnvileged and provided in
may be present regarding proposed NRC the ACRS Executive Director as far in confidence by a fareign source (5 U.S.C.
requirements regarding design of advance as practicable so that 552b(c)(4)).nuclear power plant control rooms and appropriate arrangements can be made Further information regarding topicssafety parameter display systems. to allow the necessary time dunng the to be discussed, whether the meetmg1Jof.Af.-&ooPJf. Future Committee meeting for such statements. Use of still,

has been cancelled or rescheduled. theActmties (Open)-The members will motion picture and television cameras Chairman's ruling on requests for thediscuss the proposed scope of and dunng this meeting may be limited to opportunity to present oral statementsschedule for anticipated activities of selected portions of the meetmg as and the time allotted therefor can beACRS subcommittees and full determined by to Chairman.
Committee activities. Information regarding the time to be set obtained by a prepaid telephone call to

the ACRS Executsve Director.Mr.
Saturday', January s.1982 aside for this pumose may be obtained Raymond F. Fraley (telephone 202/634-by a telephone call to the ACRS

3265). between 8:15 A.M. and 5:00 P.M.&Jo A.Af-JaJO A.Af. Safety Research Executave Director (R. F. Fraley) prior to EDT.Program Budget IClosed/-The the meeting. In view of the possibility
Doed: December 21.1981.Committee members will discuss the that the schedule for ACRS meetings' proposed ACRS report to the U.S. may be adjusted by the Chairman as John C. Hoyle+

Congress on the proposed NRC Safely necessary to facilitate the conduct of the Advisory committee Monogement.
Research Program Budget for FY 1983. meetmg. persons planning to attend irn om ewn w := s es .N

This session will be closed to discuss should check with the ACRS Executive *" " * **** "* *
matters which relate schly to the Director if euch rescheduling would ~" ~'~~

internal personnel rules and practices of result in major inconvenience.
the agency and mformation of a

I have determmed in accordance with Adyteory Committee on Reactor
personal nature where disclosure would

Subsection 10(d) Pub. L 92-463 that it is
gg 3 g

constitute unwarranted invasion of necessary to close portions of this Advanced Reactors; Meeting
personal pnvacy and informat2on the meeting as noted above to discuss

%e ACRS Subcommittee onpremature release of which would be matters which relate solely to the Advanced Reactors will hold a meetinglikely to significantly frustrate proposed
internal personnel rules and practices of on january 21 and 22.1982, at theagency action. the agency (5 U.S C. 552b(c)(2)). Argonne National I.a boratory. Buildmg1030 A.Af.-11:15 A.Af. Design of Propnetary Information relating to the 208. Room C-234. Argonne. IL TheControlRooms andSafety Parameter matters being considered and

Subcommittee will continue discussionDisplay Systems (Open/-ACR5 report / information considered privileged and regarding possible designcomments regarding proposed NRC provided in confidence by a foreign considerations. issues, and enteria forrequirements for design of control rooms source (5 U.S.C. 552b(c)(4)). information
future commercial advanced reactorsand safety parameter display systems. of a personal nature where disclosure

11:15 A.Af.-12.00 Noon: Reports of would constitute unwarranted invasion
and plans to prepare a report to submit
to the ACRS. Experts in the field of riskACRS Afembers Regarding foreign of personal privacy (5 U.S.C. 552b(c)(6))Regulatory Policies and Requirements and information the premature release
discuss those matters with the
perception and aversion will address /

(Closed)--Members of the Committee
of which would be likely to significantly Subcommittee. Notice of this meetingwill report on recent activities related to frustrate proposed agency action (5 was published November 2a.foreign nuclear regulatory policies and
U.S.C. 552b(c)(9)(B)).

, . Further mformation regarding topics In accordance with the procedurespractices.
This session will be closed to discuss to be discussed. whether the meeting outlined in the Federal Register on

informction provided m confidence and has been cancelled or rescheduled, the September 30.1981 (46 FR 47903) oral or
considered pnvileged by a foreign Chairman s ruling on requests for the wntien statements may be presented by

opportumty to present oral statements members of the public, recordmgs willsource.
12.00 Noon-1:30P.A!.: Concluding and the time allotted therefor can be be pennnted onIy during those portions

Session (Open/-The members will obtained by a prepaid telephone call to f the meeting when a transcript is being
complete discussion of items considered the ACRS Executive Director. Mr. kept. and questions may be asked only
during this meetirig. Raymond F. Fraley (telephone 202/634- by members of the Subcommittee,its

Members will also exchange views 3265), betceen 8:15 A.M. and 5:00 P.M. c nsultants, and Staff. Persons desinns
regarding the reliability of AC/DC EST. the meetmg. In view of the to make oral statements should notify
electrical systems in nuclear power possibility that the schedule for ACRS the Designated Federal Employee as far*

plants. meetings may be adjusted by the m advance as practicable so that
Proposed changes in ACRS Chairman as necessary to facilitate the appropriate arrangements can be macfe

procedures related to the conduct of conduct of the meeting. persons to allow the necessary time during the
ACRS activities will be discussed. planning to attend should check with the meeting for such statements.

Procedures for the conduct of and ACRS Executive Director if such The entire meeting will be open to
participation in ACRS meetings were rescheduling would resultin major public attendance except for those
pubbshed in the Federal Register on inconvenience. sessions during which the Subcommittee
October 7.1980 (45 FR 66535). In I have determined in accordance with finds it necessary to discuss proprietaryaccordance with these procedures oral Subsection 10(d) Pub. L 92-463 that it is information. One or more closedor written statements may be presented necessary to close portions of this sessions may be necessary to discuss
by members of the public, recording will meeting as noted above to discuss such information. (SUNSHINE ACTbe permitted only during those portions Proprietary Information relating to the EXEMPTION 4). To the extent
of the meeting when a transcript is being matter being considered (5 U.S.C. practicable. these closed sessions will
kept, an questions may be asked only by 552b(c)(4)) information which will be be held so as to minimize inconveniencemembers of the Committee. its involved in an adjudicatory proceeding to members of the public in attendance.

.
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The 261st meeting of the Advisory Committee on Reactor Safeguards , neld at
1717 H St. N.N. , Washington, DC was convened by Vice-Chai rman J. Ray at 8:30 a.m. ,
Thursday , January 7,1982.

[ Note: For a list of attendees, see Appendix I. P. G. Shewmon, N. Bender,
M. S. Plesset and H. Etherington were not in attendance for this meeting.]

The Chairman noted the existence of the published agenda for tnis meeting, and
, identified the items to be discussed. He noted that the meeting was being held
! in conf ormance with tne Federal Advisory Committee Act (FACA) and the Government

in the Sunshine Act (GISA), Public Laws 92-463 and 94-409, respectively. He
noted that no requests had been received from members of the public to present
either written or cral statements to the Committee. He also noted that a tran-
script of some of tne public portions of the meeting was being ta<en, 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 pur-
chase from the Alderson Reporting Co. , Inc. , 400 Virginia Ave. S.W. , Washington,
DC 20024.]

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

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

A. ACRS Presentation to the NRC Commissioners Regarding Reactor Pressure
Vessel Water Level Indicators

.

The Chairman mentioned a Decemoer 29, 1981 memorandum to the ACRS
(see Appendix IV) regarding participation in a briefing of the Coanis-

! sioners tentatively set for January 4,1982 to address reactor vessel
' water level indicators. The Committee suggested that C. Mark, W. Kerr,

H. W. Lewis and J. Ebersole act as lead spokesmen for the ACRS at tnis
meeting which was actually to be held at 1:30 p.m. , on Friday, January

. 8, 1982. C. Mark and W. Kerr were to present the ACRS position;
l H. W. Lewis was to present his views as reflected in his added comments

in the ACRS report of December 15, 1981 on the Pald Verde Nuclear
Generating Station Units 1, 2, and 3. J. Ebersole was to present his

i 1

|
,

|
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,

views regarding the need to proceed with some system. Acting Chairman
Ray solicited comments on a summary prepared by M. Libarkin concerning
the history _ of ACRS concents regarding water level indicators (see
Appendix V). H. W. Lewis asked tnat the precise summary of nis posi-

; tion wnich was handed to Acting Chairman Ray be circulated for internal
Committee use. His remarks dealt with the following:

j

. ilone of these instruments actually reads water level,

>

. The purpose of instrumentation is to deal with future accidents,
not to replay TMI

. Costs incurred withcut ccmcensu rate safety benefits are bound
to extract a safety toll elsewhere

. Sheer weight of mandated change in the wake of TMI may have a
negative component for safety.

; H. W. Lewis. expressed concern that the meeting mignt focus too narrowly
to acequately address the subject. J. Ebersole suggested that the
discussion be extended to inadequate core cooling.

3

i

B. Letter to liRC Staff Regarding Improved SARs and SERs

The Chairman referred to a December 31, 1981 letter f rom C. Mark to
tne' Commissioners witn suggestions for_ improved summa ries in safer.y
analysis reports and safety evaluation reports. R. F. Fraley indicated
that the document was based on a poll of the Members (see Appenaix VI).'

|
J. Ebersole endorsed the statements in the letter concerning the

i identification of issues snown to be difficult to resolve. W. Kerr and
i M. W. Carbon noted tnat they did not endorse tne proposed changes since

they did not believe it warranted the effort involved.

C. Admiral Rickover Retirement Letter

The Chairman circulated the draft of a proposed. letter to Admiral
Rickover taking note of his accomplishments and contributions to ' the
nuclear program. The Committee endorsed the letter in. principle and
Members provided specific comments to the ACRS Executive Director to be
incorporated (see Appendix XXI).

D. Future ACRS Activities .

!

Acting Chairman Ray solicited comments on an M. Li barkin handout'

identifying topics of interest / concern to be considered during Operat-
ing License Reviews. R. F. Fraley indicated that this - hanaout was

2,

|

4
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a sort of generic standard review plan (see Appendix VII) provided to
assist subcommittee chairmen in addressing items of interest / concern to
their fellow members. Added topics (e.g. carry-over items from the CP
review and items identified by the NRC Staff during its review) will
also be brought to the attention of the designated subcommittee chair-
men by the assigned project engineer on a case-by-case basis for
consideration as topics during the subcommittee review.

E. Severe Accident Rulemaking and Related Matters

Acting Chairman Ray suggested that policy issue, SECY 82-1, Severe
Accident Rulemaking and Related Matters, might be discussed during the
discussion cf ACRS future activities on January 8,1982 (see Appendix
'!I I I ) . A joint subccmmittee meating to review 82-1 has been set up
with W. Kerr's Class-9 Accident Subcommittee and D. Okrent's Safety,
Philosophy, Technology and Criteria Subcommittee.

II. Clinch River Breeder Reactor, Expedited Review (0 pen to Public)

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

H. Denton presented background on the CRBR project, indicating that it is
probably 90*. complete in terms of design and had approximately $500 million
of equipment already delivered or on order. C. Mark asked whether environ-
mental questions and site suitability would have to be reopened now that
the CRBR review is underway again. H. Denton pointed out that the hearing
on site suitability and environmental issues was never completed. However,
he did not feel that update of the previous information would require a

,

major effort to reach a conclusion.

P. Check, Project Manager and Director of the Special Program Office at NRC
set up to handle the licensing of the CRBR, displayed a viewgraph of
licensing milestones (see Appendix IX). D. Okrent cited an ambiguous
statement in the Site Suitability Te' port concerning the capability of
designing a 50 or 60 psi containment instead of the current 10 psi design.
H. Denton suggested that buildings with different containment pressures
could be considered at different sites provided that all necessary techni-
cal factors such as bearing loads are properly addressed and evaluated at
the sites in question.

P. Check displayed an organization chart of the CRBR Program Office,
showing the two sections led by C. Thomas in the Licensing Section and B.
Morris in the Technical Section. D. Okrent expressed interest in the

decision-making process in NRC Staff, set up to handle new technical issues
with respect to the CRBR. P. Check explained that his Program Office will
develop a complete array of the acceptance and review criteria which
will include existing guidance in the Standard Review Plan for those
portions of the plant where existing guidance remains applicable. He

3
.
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1 explained that an operating plan had been developed which is a combination-
review plan and schedule. P. Check indicated that he will make the deci-
sions for the Staff with- respect to tecnnical matters with the guidance of
the technical review groups within i4RR. J. Ebersole expressed interest in
the new set of general design criteria for tne CRBR. P. Check indicated
that they are tabulated' in Appendix A of the Site Suitability - Report.
Members of the Committee were quite interested in the Dept. of Energy's
exemption request. Of particular interest was the cistinction between the
LWA-1 and LWA-2 and its relationship to safety. P. Check explained to
D. Okrent that tne LWA-1 exemption would not involve the building of any
saf ety-related structures.

* P. Cneck introduceo 3 - chart wnich compared tne reviewing requirements of
the Staff of an exemption under 10 CFR 50.12 witn respect to the LWA-1 and

. LWA-2 (see Appendix IX). J. Ebersole expressed some concern about the
siting of the CRBR in the vicinity of the K-25 f acility. H. Denton!

; explainea tnat that f actor was considered by the reviewers at the time the
site was selected.

,

P. Check showed a vi ewgraph entitled Discussion Topics for the February
ACRS Subcommittee Meeting. He suggested tnat tne meeting De cominated by-
safety issues concerned with the question of design criteria and review
criteria. M. W. Carbon indicated that the Subcommittee Meeting was sched-
uled to be held in Wasnington, DC on February 2, beginning at 1:00 p.m. and

! continuing tnrougn February 3.
2

0. Okrent brought up a recommendation of some members of the NRC Staff
made shortly bef ore the previous review was terminated back in 1977.
This recommendation concerned maintaining containment integrity for at
least 24 hours given an accident involving a core melt. He inquired
whether this was still an appropriate apprc3cn. H. Denton ' indicated tnat
the core design had changed such tnat the pcevious values that the Staff
used for evaluating a core destructive accident might not be applicable for

| the new design. But, he stated that the general idea that the plant be

i designed to sustain a core meltdown and the containment integrity main-
tained for a period of '24 hours is certainly uncnanged. M. W. Carbon
questioned whether the current review had proceeded far enough to identify

,

| tne key or crucial technical issues. P. Check felt that the question of

{ core disruptive accidents would certainly dominate, but the procedural
question of acceptance criteris Hic also be important. H. Denton added'

; that the resultant Los Alame. c: Are ct to look at DOE proposed changes

j since the -first review wa'. a de ad should be available for the February
; subcommittee meeting.

4
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V,.

III. Boiling Water Reactor Standard Plant Design (0 pen to Public)

[ Note: R. Savio was the Designated Federal Employee for tnis portion of'" x

the meeting.]

A. Design Features of BWR/6-Mark III_-

| D. R. Wilkins discusseo with the Committee the current status and
future course of the General Electric BWR design (see Appendix X). He
listed four major principles in GE's approach to BWR design: con-;

tinuous simplification of tne design; standardization of an entire
" nuclear island"; evolutionary rather than revolutionary change; and
thorough " test bef ore use" of new features. A series of slides were
then shown wnich described advantages of direct cycle power production
which included safety and economic advantages through simplicity, lower
pressure, inherent reactivity control, and direct communication between
water sources and the reactor vessel, the evolutionary design of com-

,

~ mercial BURS, and descriptions of > several representative plants -
Dresden 1, XBR, Oyster. Creek, and Dresden 2. The Pressure Suppression
Containment concept was described -and its advantages in seismic,
spacial and constructibility considerations explained. D. W. Noeller
requested arcexplanation of an entry on the slide entitled, Increasing
Regulatory Emphasis on Nuclear Island, which pointed out 1973 regula-
tory empnasis on occupational exposure. U. R. Wilkins explained tnat
General Electric had deliberately laid out its STRIDE or Reactor Island
design to respond to regulatory requirements as promulgated with
particular attention to shielding, lay down space for equipment, and
planned maintenance activities wnich will greatly reduce plant person-
nel occupational exposures. In answer to a question by Acting Chairman
Ray, D. . R . Wilkins indicated that the STRIDE design permits better'

electrical separation for routing cables from power sources to equip-
ment in the plant to meet the increasing regulatory requirements for
divisional separation.

The definition of the nuclear island design package being offered by
General Electric was discussed. O. R. Wilkins explained that General
Electric was 'not offcMng a turnkey design but did indicate that the
architect / engineer would work for General Electric and GE would
provide technical direction to the architect / engineer 'and. assume
responsibility for system integration of the entire nuclear island.

'

D. R. Wilkins explained, in addition, that the owner has only toi

! furnish cooling towers, the water supply for the towers, switch yards,
the turbine generator and turbine building, and the service building.,

( Within the service building GE provi des the offgas system.

O. R. Wilkins discussed the principal features of the current BWR/6-
Mark III. J. Ebersole questioned whether GE had developed evapora-
tive cooling for the suppression pool which becomes hot in long-term

|
,

I
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transients. D. R. Wilkins indicated that that was a potential feature
under study. D. R. Wilkins explained, in answer to a question by
W. Kerr, that the containment verification testing program is directed
at quantifying the containment loads in the suppression pool during
loss of -coolant accident conditions and - during safety relief valve"

blowdowns to provide a design basis for the structural design.

$ In answer to an inquiry by Acting Chairman Ray, D. R. Wilkins indicated
that this reactor system is designed to handle the ATWS events within
the limits of the suppression pool and within the limits of the ATWS
events. J. Ebersole expressed concern at GE's ability to depressurize
the BWR/6 plant under all circumstances. He pointed out that the rapid
depressurization D. R. Wilkins just described is done by opening relief
valves by anargizing solenoid valses. He suggested that GE should have
handled the reliability of that depressurization process by getting rid
of the solenoid valves; these were used on reactor designs about 20
years ago. D. R. Wilkins commented on environmental qualification of
the solenoid valves.

D. R. Wilkins explained that if reactor vessel water level is main-
tained, decay heat removal in the BWR/6 is passive. Strong natural
circulation internal to the reactor vessel and steam release to either
the main condenser or to the suppression pool neat sinks combine to
provide this passive decay heat. When the subject of reactor water
level instrumentation was brought up, J. Ebersole concluded from the GE
presentation that the loss of coolant accident was itself being allowed
to destroy the redundant characteristics of water level instrumentation.4

M. W. Hodges, NRC Staff, indicated that his im, ression was that the
BWR/6 had three sets of taps around the vessel and three trains of

i level instrumentation such tnat if a failure of one train caused the
inoperability of a second train during an accident, one train of plots

| would still De available. The discussion that ensued was concluced by
| a request from Acting Chairman Ray that GE reply in writing concerning

the redundancy of core level instrumentation.

| D. R. Wilkins described symptom-oriented emergency guidelines for the
BWR which would help to minimize the chance of operator error. . D. A.
Ward questioned whether GE saw any potential for automating the logic
in the guidelines with a process computer. D. R. Wilkins presented
a detailed description of simple effective operator interf ace displays:

I but indicated that GE has no plans for automating emergency guidelines.
J. Ebersole inquired concerning improvements in the scram discharge
volume design such as redundant drain vent valves and diverse redundant
water level indicators. D. R. Wilkins volunteereo to provide a written
explanation of its design of control rod scram discharge volumes.
Committee i1 embers questioned G. Sherwood about inservice inspection of
stub tube welds. W. Kerr was concerned that GE welds met the ASME code

'

6
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which includes inservice inspection. G. Sherwood indicated that the
welds do meet the ASME code which requires inservice inspection but
some stub tubes are not normally inspected because it is very difficult
to do. J. Ebersole endorsed the concept of rapid pressure release
embraced by GE of dumping steam to the suppression pool.

D. R. Wilkins discussed accident mitigation. He indicated that the
function of containment at a nuclear plant in the case of the BWR
pressure suppression containments is accomplished in two ways. The
first way is through containment barriers, primary and secondary
barriers which are designed to maintain their integrity for all design
basis events and have sufficient margin to maintain their integrity for
most events beyond the design basis. The second way concerns filtered
containment venting or scrubbing of potential releases from the
containment. Containment venting and scrubbing of potential releases
are an inherent safety features of the Mark III pressure suppression
containment. D. Okrent expressed concern that GE was not bringing
before the Committee potential pathways or scenarios in which the
fission product scrubbing would be ineffective and the decontamination
factor of a thousand that D. Wilkins mentioned would be inoperative.
D. R. Wilkins explained that GE is focusing its attention on proba-
bilistic risk analyses to show that the probability of the existence of
bypass pathways is acceptably small and can be neglected.

D. Okrent questioned whether GE could strengthen its containment in
order to be able to handle a larger range of hydrogen events. D. R.
Wilkins noted that strengthening the containment from a risk assessment
or consequence assessment point of view would be hard to defend from a
benefit cost point of view. He stressed the defense in-depth concept
that GE uses. J. Ebersole expressed concern that a badly degraded core
would segregate the internal dry well in the BWR/6 containment from the
outboard side of the drywell and limit mixing such that at the end of
an accident, if you were producing hydrogen or if you failed to cool
the core, you would have a relatively concentrated source of hydrogen
in the drywell compared to a mixed case. D. Wilkins explained that a
mixer system did exist which circulates air from the wetwell region

| back into the drywell as part of the existing hydrogen control.
!

i G. Sherwood of GE described the nuclear island design and suggested
that GE is dealing with problems with which the ACRS is concerned
such as systems interfaces, standardization and optimization, and

,

in-depth system interaction studies.'

[

|

7
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i D. Okrent questioned wnether GE nad looked at design features wnicn
1 would be useful in helping to reduce the likelihood of successful
' serious sabotage by an insider. D. R. Wilkins did not respond in

detail cecause of privileged information that is involved. D. Okrent'

suggested tnat a closed meeting be scheduled in the future to aiscuss
this subject. G. Sherwood described the nuclear island licensing
program, the GESSAR program status, outstanding regulatory issues, and
other generic licensing issues with respect to the BWR/6 Mark III (see
Appendix XI).

It was explained that station blackout capability is extended by the
containment overpressure relief function. Nuclear island failure modes
and effects analyses will identify any needed corrections with regard
to systems interactions. When G. Sherwood mentioned that GE would be
ready to report on a full risk assessment in the near future, D. Okrent
expressed the hope that GE would identify all of tne areas where
judgment was used in selecting either the parameter or the methods for
determining inputs to the analysis including specifying the range ofi

inputs tnat are possiole. D. R. Wilkins indicated that GE planned to
1 include an uncertainty analysis or error budget in its risk assessment

which is aimed at addressing tnis issue.

J. Ebersole was concerned about providing reactor operators with
Class 1E type separation and quality levels for operator indications,
input on recorde rs , and indi cators and enunciators. He questioned
whether GE nas taken steps in its STRIDE design to qualify and upgrade -.

the information flow to the operator to IE caliber. D. R. Wilkins
: indicated that GE is addressing tne issue of . reliability of information

to the operator but did not plan to upgrade the equipment to Class 1E.,

IV. Westinghouse Pressurized Water r<eactor Standard Plant Design (Closed to
Paolic)

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

,

A. Introduction

Press Rahe, Manager of Nuclear Safety for Westinghouse, explained
Westinghouse's strategy for seeking NRC approval of a new generation
advance PWR design:

utilize one-step licensing if available '

i
.

t

Otherwise, use final design approval to freeze reactor design.

!

exploit expected market growth due to global oil situation..

!

i

8

}
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_

He li sted certain design 00jectives wnich include plant features to'

precluae core uncovery from sma ll break LOCAs, passive secondary
heat removal, a more sopnisticated control room, lower power density,
moderator control and greater thermal ef ficiency (see Appendix XII).
P. Rane explained tnat the Westingnouse design is based upon a nuclear
power block concept wnicn includes 707. of tne plant and a design
approacn stressing the importance of safety. Inis design process
allows a single source control of tne design, engineering and construc-
ticn as well as quality assurance of tne plant. P. Rane informea tne
Committee tnat decntel nad been engaged to do tne balance of plant for
the nuclear power block concept as well as overseas turnkey plants.
The Japanese firm Mitsubishi has been engaged as a joint vendor in the
licensing and design of plants in Japan.

; P. Rahe indicated that in meetings with tne NRC Staff, Westinghouse had
concludeo that tne NRC felt that the single source concept woula
enhance the licensing of tnis design. He indicated that a full probabi-
listic risk assessment (PRA) would be availaole at the time of the
docketing of tne standard plant design.

B. The Advanced PWR
,

R. Sero, Manager of Fluid Systems for Westinghouse, explai ned the
Westingnouse approacn to plant optimization at tne conceptual design
stage (see Chart in Appendix XII). He explained that, tnrough tne use
of integration, systems wnicn af fect tne saf ety of the plant nave been
designateo as Westingnouse responsibility. He stressed tnat the two
most important design objectives or considerations for Westingnouse are
(1) public risk and, (2) tne financial ris< to utility customers. W.
Kerr expressed concern about product quality, particularly concerning
innovative ap roacnes being descriDed by Westinghou se , and quality
assurance aspects. He felt tnat it would be extremely difficult to
factor the effects of human error into a PRA analysis if Westingnouse
were selling this system to various applicants. R. Sero explained
that Westinghouse would mooel a typical operator in simulation. In
concept, they would try to model the instrumentation ano typical numan
actions. Use would be made of the Owners Group experience in training
as well as information f rom the shif t technical advisors.

iREi10Na
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R. Sero discussed the olant orotection system which had been subject to
a verification and validation program submitted to the NRC with the
British as a third party reviewer. He described features of the plant
control system which is just an initial design.

' 9

4" m.' B" -3
'

i . . fE .e

C. Licensing Schedule

D. Call, Manager of Plant Protection for Westinghouse, discussed the
power block concept as a key element of licensing with Westinghouse
responsibility for specification of safety portions of the plant but
not necessarily f abrication or construction. R. C. Axtmann was
informed that although the Japanese are using different design bases
than those used in the U.S., fundamental criteria of design are still
always met. D. Okrent pointed out that there were certain pitfalls
in factoring in degradation, sabotage and aging into PRA analyses. He
suggested that Westinghouse use PRA as a tool of analysis to detemine
ATWS design changes.

J. Ebersole expres $d concern in regard to the mechanical protection of
electrical equipmet.6 inside the containment. D. Call addressed this
question by indicating that certain vulnerable electrical equipment
could be moved outside the containment and assigned a new classifica-
tion to obviate the safety /nonsafety dichotomy. It would be used on a

.

case-by-case basis in assessing each system individually. C. Mark
l expressed concern as to whether any f actors would cause Westinghouse to
| lessen its commitment to minimizing occupational exposure. D. Call

indicated there would be a certain cost effectiveness economics factor|

involved in the analysis.

11
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In response to an interest by Westinghouse in an ACRS report on this
concept, Acting Chairman Ray suggested tnat it would be against ACRS
policy to write a letter of endorsement to Westinghouse even though
the Committt:e does encourage the advances Westingnouse is making. It

,

was suggested that Westingnouse apply to the ACRS Executive Director to
schedule appearances before tne ACRS Westingnouse. Subcommittee when
significant milestones are reached in tne design stage. The Committee
agreea to discuss _on Saturday the matter of how to hancle the acknowl-

! edgment out did indicate that it das . likely that the Committee could
include a special paragrapn in the Summary Letter commending the
progress Westingnouse is making.

V. Report of Subcommittee on Class 9 Accidents (0 pen to Public)

[flote: G. Quittschreiber was the Designated Federal Employee for this
portion of the meeting.]

'l. Kerr summarized a proposea guide prepared as a result of ACRS subcommit-,

, tee activities, entitled Outline of Rule for Severe Core Damage (s ee
Appendi x XIII). He indicated tnat tne craf t document resultea trom tne'

Class 9 Accident Subcommittee's consideration of the proposed NRC rule for'

Class 9 accidents and the licensing process. Members of the Committee dis-
,

agreed on the use of tne wora "significant" used with regard to definition,

; of the magnitude of a core nelt. The Committee discussed the probability
of 100% zirconium in the core being involved in metal / water reaction as4

proposed. It was suggested tnat metal / water reaction be considered a twoi

stage process with the second stage containing longer term aspects which;

| would be considered prooabilistically. W. Kerr suggested that the rule
deal with hydrogen deterministically as a sort of design basis and deal

;' with tne core melt as a probability. C. P. Siess and J. Ebersole commented
on the use of containment inerting or post-accident inerting as means wnich

;

! preclude tne collection of a detonable mixture of hydrogen in the contain-
ment. There was some question about the best core melt probability to use.

| Question was also cast on the wisdom of using an order of magnitude greater'

probability for the reliability of the decay heat removal system than a
core melt. The section of the rule pertaining to the proDability ofj
release of more than 10% of the radioactive material in tne. core at shut-;

i down was particularly confusing in that Mem 3rs could not reconcile the "96
I hours after shutdown" with this probabilit, of release. Although the 96

hour figure was questioned, the Members did suggest that one could ' define.

|. containment performance probabilistically.
;

|. C. P. Siess questioned whether this rule would be consisterit with the soon
t to be released Commission safety goals. Acting Chairman Ray summarized the

di scussion characterizing tne draft as a satisfactory approacn to the

i 12
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problem. He felt that W. Kerr should proceed with preparation of the guide
taking into account the comments noted above and the assistance of one of
the AEC fellows to develop related probabilities on a sound basis.

VI. Human Factors Consideration in the Design and Operation of Nuclear Power
Plants (0 pen to Public)

["ote: R. Major was the Designatec Federal Employee for this portion of
the meeting.]

A. Subcommittee Report

D. Ward explained tnat ::u purpcsa cf the su:: committee meeting was to
continue discussions of three NUREG documents prepared by the Division
of Human Factors Safety (see Appendix XIV). The first document NUREG-

, 0700, Guidelines for Control Room Design Reviews, was essentially a
handbook of gooa engineering principles f or control room design.
D. Ward indicated that although the succommittee was restrained in
its acceptance of this NUREG, tnere was general agreement that.it would
be useful. The second docume nt , NUREG-0801, Evaluation Criteria
for Detailed Control Room Design Review, was described as an aid to tne
adC $taff ano licensee, a casis for reviewing _ existing control rooms
and assessing human engineering discrepancies in control room designs.
The third document, NUREG-0836, Acceptance-Criteria for the Safety
Parameter Display System, which gi ves functional . criteria for tne
several dif ferent emergency response facilities which will be required,-

| was gene rally endorsed by the subcommittee with two comments. One
comment expressed reservations regarding the NUREG requirement that the
SPDS incorporate a computer driven - CRT display. The second comment
indicated that the SPDS would -be more effective if it included some
automatic diagnostic capability.

| D. Ward explained that the drafted proposal from the Committee to
! Review Generic Requirements (CRGR) for implementing the guidelines and
| requirements within these NUREGs favors issuing these documents
; as guidelines for review but not as strict requirements emphasizing
' negotiated changes between NRR and the Licensees.

B. Presentation by Division of Human Factors Safety

V. Moore defined the scope of the presentation as dealing particularly
and specifically with NUREG-0700, NUREG-0801 and NUREG-0835. He
pointed out that the Human Factors Program is also concerned with
emergency operating procedures, for upgrading training and qualifica-
tions for operators, and for upgrading utility management of operations
althougn these topics will not be discussed at this session. V. Moore

; 13
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presented a short historical perspective regarding the Kemeny Commis-,

| sion and Rogovin Committee which did present some human factors
recommendations shortly after the Three Mile Island accident- (see
Appendix XV). Two specific recommendations of the Lessons Learned Task
Force of the NRC Staff were cited: (1) that. control rooms be evaluated
and improved from the human factors standpoint; and (2) . licensees
install a safety parameter display panel (SPDP). V. Moore then dis-
cussed the Task I.D control rocm design in JUAEG-0660, ?:RC Action Plan..
Task I.D contained Task I.D.1, Control Roca 9esign Reviews and Task
I.D.2, Plant Safety Display Console.

V. Moore described NUREG-0700 as containing recommended procedures for
planning, reviewing, assessing, implementing and reporting contral
room design reviews, plus numan engineering guidelines. These four
aspects were discussed in detail (see Appendix XV).

NUREG-0801 was prepared to be an aid to the NRC Staff and the licensee
in determining tne adequacy of upgrades to control rooms. He indicated
that the bulk of the document was an assessment of numan engineering
discrepancies (HEDs). He asked the Committee to recognize tnat there
is some flexioility and subjectivity in Staff criteria used in assess-
ing correction of HEDs. 'W. Kerr questioned how mucn correlation
there would oe among different human engineers uaking a list of HEDs.
L. Beltracchi of tne - Human Factors Staff indicated that tnere is a
repetitive pattern in the correlation of many problems in reviews of
control rooms that have been done so far. V. Moore aoded tnat in doing
the near-term operating reviews, the utility' does a . preliminary design
assessment identifying human engineering discrepancies, usually through
the use of consultants. In general, tne NRC subsequent reviews
find all of tne discrepanci es found by the utility consultants .in
addition to others overlooked. In response to a question by D. W.
Moeller, V. Moore described the composition of a five-man HRC team as
composed of systems engineers, reactor engineers, as well as either
human f actors engineers or human factors psychologists. Also mentioned
were Lawrence Livermore Laboratory and Biotec (their suocontractor) as
consultants for these five man teams.

V. Moore described NUREG-0835 as the - human engineering criteria or
acceptance criteria for tne SPDS. V. Moore explained that the function
of the SPDS is to assist control room operators to assess whetner the
plant is in normal operation or to detect abnormal operating' conditions
wnich may impact safety. The requirement now reads that for the
diagnoses and for the mitigation of abnormal operating conditions, the
operators will have to use the SPDS. In answer to a question by
C. Mark, V. Moore indicated that the SPDS should snow between 7 and 15
critical safety parameters on 1 to 2 CRT displays. In answer to an

14
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earlier question by D. A. Ward concerning the f act that NUREG-0835 is
limited to acceptance criteri a for a computer-based, CRT-displayed
SPDS, V. Moore indicated that this course of action was the result of
conferences with owners groups, vendors, and individual utilities _which
all proposed the CRT-type system. V. Moore descri bed tne general
acceptance criteria (see Appendix XV) which provide guidance for
enhancing the operators performance and give guidance for developing
di splays. V. Moore mentioned section 4.0 of NUREG-0835, Speci fic
SPOS Design Review Criteria, wnicn shows specific acceptance criteria
and nas a one to one correlation between the functional criteria in
NUREG-0696 (Emergency Response Facilities) and acceptance criteria
in NUREG-0700.

J. Ebersole questionea wnether the URC is requiring applicants to
upgrade the quality of the ' signals that are incoming to the Class 1E-
control systems. V. Moore indicated that the Staff is not . requiring
upgrading to Class IE, but is improving the quality of the signal to a
direct reading rather than an indirect reading. V. Moore maintained
that the Staff position regarding use of non-class 1E signal generators
will not degrade tne system because the Staf f requirements do provide
a better mix of information.

W. Kerr expressed concern that the Staff was not taking tne leaa
responsibility in specifying some sort of reliability for the display
sy stems. L. Beltraceni indicated tnat SPDS signals would be validated
wherever possible with the indication of nonvalidation signified to
the operator. He also noted the use of redundant sensors for operator
comparison. J. Ebersole expressed concern that redundant sensors mignt
contradict each other.

C. Presentation by the Committee to Review Generic Reauirements (CRGR)

E. Blackwood explained that tne CRGR has decided that tnere is need f or
greater initiative and improvements in ' coordination in the emergency

I response area with respect to facilities and capabilities. The CRGR
has adopted initiatives in three broad categories. These include the
SPDS, control room improvements (design review implementation of,

Regulatory Guide 1.97, Rev. 2, Instrumentation for Light-Water-Cooled ',

! Nuclear ' Power - Plants to Assess Plant ano tnvirons Concitions During
| and Following an Acciaent, ana Regulatory Guiae 1.23, Meteorological
! Measurement Program for Nuclear Power Plants) and the emergency re-

sponse f aci 11 ties (incluaing the tecnnical support center, emergency
operations facility, the onsite support center, and the nuclear cata

link). E. Blackwood explained that the CRGR believes that tht. hardware,

' aspects of the emergency response should be addressed at this time.
He described some broad milestones in the review by program offices;

;

3
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which will result in EDO decisions and implementation of recommended
requirements for emergency response facilities (see Appendix XVI).

I Proposed basic requi rements for the SPOS were explained. The basic
premise for tnese requirements is that seismic or Class lE requirements

-

are not necessary. No backfitting is anticipated witn respect to these
proposed basic requirements. With respect to control room improvements,
E. Blackwood explained that CRBR would expect licensees to make a
relevant cost benefit analysis,

it. Kerr questioned the cost basis for this proposal and askea wnetner
a quantititive value could be placed on these future benefits to
licensees. E. Blackwood suggested tnat the benefits of a control room
design review would enhance safety by reducing the rate of numan
errors. It would have a positive ef fect on plant availaoility of
a reduction in the rate of forced outages caused by emergencies.
E. Blackwood, in answer to an inquiry by W. Kerr, indicatea that
parameters in Regulatory Guide 1.97, if essential to emergency
response, should be treated as requirements by the licensees. He added
that other than requirements for NRC approval under 10 CFR 50.59 which
is tne regulation on changes, tests and experiments, nu prior approval
of NRC is required for the licensees to make changes or modifications
to improve control room designs.

D. A. Ward was concerned with the dif ference between NRC " post-review"
and " pre-review" of planned changes. H. Thompson, Division of Human
Factors Safety, indicated that the facility would i denti fy proposed
changes and discuss those with the Staf f. Regulatory fiUREG documents
will be used in a flexible manner to evaluate which changes will
or will not be made, and the justification for each. In one option,
the licensee would then implement the changes in the control room.
Under the alternate proposal, the NRC would not look at proposed
changes until the licensee has completed his control room review and

!

modifications. The licensee woulo document what he had done at the,

I same time he presented documentation of his completed control room
revi ew to the Staff. D. A. Ward noted that this clearly snif ts the
burcen of proof concerning the acceptability of modifications to the

i Staff away from the utility with respect to requiring additional

! changes.
|
| 0. Future Committee Actions
i

The Committee commended the CRGR and the Staff on its approach and took
note of the f act that H. Thompson, Division of Human . Factors Safety,
had not requested a Committee letter with regard to this subject. In
the absense of any formal request by the Staff and the fact that the
whole Staff did not have a fixed position, the Committee decided that
it was not necessary to write a letter, but to follow closely any final
CRGR recommendations.

16
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VII. Executive Sessions (0 pen to Public)

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

A. Subcommittee Summary of Activities

1. Human Factors Consideration in the Design and Operation of Nuclear
Power Plants

,(

The Committee neard an NRC Staff presentation regarding NUREG-0700
Guidelines for Control Room Design, NUREG-0801, Evaluation Criteria
f or Detailed Control Room Design Review, and NukEG-0635, riuman

'
Factors Accaptance Criteria for tne Safety Parameter Cisplay
Syst ems , in tne aosence of any formal request by tne dRC, tne,

'

Committee did not elect at this time to write a letter regarding
these NUREGs. The Committee did react favorably, however, to the
Staf f plan to refer these NUREGs to the CRGR for review. The Human
Factors Subcommittee noted its intent to follow-up as appropriate
regaroing tne CRGR comments.i

2. ACRS Procedures f rom the Procedures Subcommittee Meeting on
levemoer 11, 19d1

During the November 1981 (259th) ACRS meeting time did not permit,

discussion of Item II - Conduct of ACR$ meetings; Use (authority)
of ACRS Subcommittees; Use of Consultants; and Preparation
(content / scope) of ACRS Reports. Tne Committee took note of these
items in the report of the Procedures Subcommittee Meeting but did
not endorse the recommendations presented.

3. General Design Criteria Development- for the CRBR'

!. The Committee directed the CRBR Subcommittee to set up a series of
meetings to follow the NRC review of the CRBR including considera-
tion of the application of LWR General Design Criteria to the CRBR.
M. W. Carbon agreed to discuss the subject at the February 2-3,
1982 CRBR Subcommittee meeting.

B. ACRS Reports, Letters, and Memoranda

1. ACRS Reports on Systems Interactions,

The Committee prepared a memorandum to the EDO concerning systems
interactions that might lead to significant degradation of safety.
The ACRS requested an NRC Staff response with respect to Staff
plans for a systems interaction study of Indian Point Unit 3, as
well as for other nuclear plants.

17
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2. ACRS Review and Report of the f!RC Safety Research Program Budget

The Committee discussed and redrafted sections (Part I and Part II,
Chapters 3, 9, 4, 6 and 7) of the proposed ACRS report to the U.S.
Congress rega rding the proposed NRC Safety . Research Budget for
FY-83. Additional discussion is planned for the 262nd ACRS Meeting
to complete tnis report.

3. ACRS Comments on the Retirement of Admiral H. G. Rickover

The Committee enaorsed in principle a letter to A'dmiral H. G.
Rickover acknowledging his contributions to nuclear power.

C. -Generic Safety Items

1. Postponed Generic items

The Committee endorsed follow-up of the R. Savio memorandum
entitled " Generic Issue Letters" of January 8,1982 (see Appendix
XVII) wnich contained proposed generic items from ACRS: reports
issued during the 259th and 260tn f ull Committee meetings as
follows: A letter should be sent to the NRC Generic Items Branch,
which cites the issues of occupational exposures at the Palo -Verde
Nuclear Units 1, 2, and 3 and otner Combustion Engineering System
80 plants and shutdown heat removal from the Palo Verde type plants
as generic issues. Followup of additional items by designated
Subcommittees was endorsed. The ACRS Executive Director will
revise subcommi ttee assignments to reflect these generic items.

2. Proposed Outline of Rule for Severe Core Damage

The Committee heard a presentation by W. Kerr of a prcpose*, ACRS
guide on Class 9 accidents and encouraged him to obtain assistance
f rom an ACRS fellow to continue development of a more precise draft
of this document.

3. Pcview of Nuclear Plant Security .

Based on a brief discussion of Menbers' concerns regarding nuclear
power plant security, it was suggested that an ACR5 fellow should
be assigned to perform a background survey of past practice and
full Committee actions regarding plant secu rity and antisabotage
provisions requested by the Committee. .

[ Note: K. Kirby has been assigned to do this task.]

18



.

.

., . . -,

.

.

.

ilINUTES OF THE 261ST ACRS MEETItiG JANUARY 7-9, 1982

4. Participation in Briefing of flRC Commissioners Regarding Reactor
Pressure Vessel Water Level Indicators

The Committee sent four Memoers, C. Mark, J. Ebersole, W. Kerr, and
H. W. Lewis to a January 8,1982 oriefing of tne Commissioners on
Reactor Pressure Vessel llater Level Indicators (see back grou nd
information in Appendix XVIII). ACRS views and the additional
views of H. W. Lewis and J. Ebersole were expressed at this meeting
whicn was reportea as inconclusive. H. W. Lewis felt that the i4RC
Staff had moved prematurely in its endorsement of level indicators

,

whicn may provide ambiguous level indication under some transient
conditions. J. E. Ebersole noted that he f avored the use of
instrumentation (e.g. , delta p cells) with which we are f amiliar
f rom experience.

D. Future Schedule

1. Future Agenda

The Committee agreed to a tentative agenda for tne 262nd ACRS
Meeting, February 4-6,1982 (see Appendix II).

I

2. Future Subcommittee Activities

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

E. Vendor Briefings on the General Electric Boiling Water Reactor and
Westingnouse Pressurizea water Reactor Standara Plants

The Committee members neard briefings by General Electric Company and
Westinghouse Electric Corporation and, wnile they encouraged the
advances made by both vendors in plant standardization, they felt it
was contrary to ACRS policy to write letters of endorsement at this

'

early stage of development. The Committee did agree to insert augmen-
ted paragraphs into its summa ry letter for the 261st ACRS Meeting
regarding this activity. The General Electric and Westinghouse Subcom-
mittees will follow the evolution and licensing of the Westinghouse
nuclear island and General Electric STRIDE standard plant designs.

i In addition, the Safeguards and Security Subcommittee will evaluate
these design concepts with respect to design features to reduce the
threat of sabotage. The Chairmen of tne General Electric (Ray) and
Westinghouse (Shewmon) Subcommittees will participate in this aspect of
the review to provide continuity. D. Okrent expressed special interest
in a detailed discussion of the General Electric STRIDE provisions on
this point.

19,
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F. Yarway Liquid Level Indication

J. Ebersole, witn the assistance of J. McEvoy, an ACRS fellow, will
! prepare a ' paper regarding performance of Yarway Liquid Level Indicators

used on boiling water reactors.

G. ACRS Report Recommendations
&

The Committee discussea briefly witn Herzel H. E. Plaine, Legal
Consultant, the degree of assumed acceptance implied oy an ACRS failure,

: to - speci fically mention a contested item in i ts report. Mr. Plaine
explained tnat, since tne Unresolved Items List has been abolisned, the
Staff can and does interpret such omissions as tacit acceptance or
endor s eneqt of -a proposed NRC/lican:ae nuadling of .cnese issues.
Several Members took exception to tnis apparent doctrine of impliedapproval by default.

4

H. Conflicting Meeting Schedules

Conflicts in Memoers' attendance due to r.ultiple proposed meetings of
tne CRBR, Safety Research, ana safety Pnilosopny Technology ; Criteria /-

. Class 9 Accidents Subcommittees on February 3 and March 3,1982 were
1 brought to the attention of tne Committee. Memuers respnded positively
i to M. W. Libarkin's suggestions for designated attenaance (see memoran-

dum, Appendix XIX). Revisions were made 'to the "Scnedule of ACRS
Subcommittee tieetings" report in accord with this January 9,.1982

-

I
' Libarkin memorandum.4

I. J. J. Ray Questions of General Electric With Regard to Their STRIDE.
-

Stanaard Reactor Island Design
.

i J. J. Ray asked General Electric to respond i n writing concerningredundancy of core level instrumentation. The question arose frem,

i~

!
comments oy J. Ebersole regaraing redundant water level instrumentation -
in accident situations. J. J. Ray also requested an explanation of tne

i design of control rod scram-discharge volumes.

The 261st meeting of the Advisory Committee on Reactor Safeguards was adjourned on:

| Saturday, January 9, .1982, at 1:00 p.m.
i-

|
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ATTENDEES

261ST ACRS MEETING
JANUARY 7-9. 1982 >

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

Jeremiah J. Ray, Acting Chairman
Robert C. Axtmann
Max W. Carbon
Jesse Ebersole
William Kerr
Harold W. Lewis
Carson Mark
William M. Mathis
Dade W. Moeller
David Okrent
Chester P. Siess
David A. Ward

ACRS STAFF

Raymond F. Fraley, Executive Director
Marvin C. Gaske, Assistant Executive Director
M. Nonnan Schwartz, Technical Secretary
Herman Alderman

+O
William M. Baldewicz
Stuart K. Beal
William M. Bock
Paul A. Boehnert
Joseph Donoghue
Sam Duraiswamy
David C. Fischer
J. Michael Griesmeyer
Elpidio G. Igne
Morton W. Libarkin
John A. MacEvoy
Richard K. Major
Thomas G. McCreless
John C, McKinley
Thomas McKone
Austin Newsome
Gary R. Quittschreiber
Christopher Ryder
Richard P. Savio -
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NRC ATTENDEES

261st ACRS Meeting

Thursday, January 7, 1982
Nuclear Reactor Regulation

C. I. Grimes
P. S. Check
E. F. Goodwin
C. O. Thomas
R. Stark
B. Morris
S. Treby
P. H. Leech
M. W. Hodges

'

R. L. Tedesco
R. R. Bottimore
H. J. Faulkner
J. H. Conran
F. Coffman
P. Check

'

A. Notafrancesco

Friday, January 8,1982

O '

.

Nuclear Reactor Regulation

C. I. Grimes
M. Virgillo
D. R. Hoffman
R. L. Tedesco
E. F. Goodwin
R. Caruso

| D. Beckham
H. Thompsoni

| L. Beltracchi
! E. Blackwood
|
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j Friday, January 8,1982 |
1

i West,in.ghouse Electric Corporation
1

[ D. Call .

j F. T. Johnson
! P. Rahe
! C. K. Kim *

! P. B. Haga
! P. J. Morris

T. L. Schulz
| R. J. Sero

E. T. Murphy !
! J. W. Miller
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PUBLIC ATTENDEES

'

261ST ACRS MEETING

Thursday, January 7, 1982
,

R. Lyese, Electric Power Research Inst.
M. D. Newman, Corwell & Moring
P. Pomeror, Scandpower

i Bergler, Pacific Gas & Electric
G. Sherwood, General Electric
M. Shaw, LeBoeuf, Lamb, Leihy & MacRae
R. Vilia, General Electric

* J. Quirk, General Electric
D. Wilkins, General Electric
R. W. Englehard, NUS
C. Ropp, Interdevelopment, Inc.
N. G. Chapman, Bechtel
J.Berga, Electric Power Research Inst.a

'

R. Pennington, General Electric
P. Docherty, Westinghouse
C. Grochmal, Stone & Webster *

P. Tremblay, NUS

O R. Borsum, Babcock & Wilcox
J. Beach, Alderson

;

\
l

O

/;- c -

.__._._ ...- ___ _ ______



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

,

i
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Friday, January 8, 1982

L. O. Lund, Lund Consultant, Inc.'

'A. C. Bivens, Atomic Industrial Forum'

R. F. Pain, Biotechnology, Inc.
! T. R. Kishbaugh, NUTECH

A. Hyde, Inside NRC
E. M. Howard, KMC

i M. D. Newman
D. Browne, UCLA

,

S. Harclerode, Senator Domenici's Office
; R. Leyse, Electric Power Research Inst.
. A. Riesland
! R. Ross, Doub & Muntzing

R. Liddle, General Physics
L. D. Wechsler, Bechtel Power Corp.i

Saul J. Harris, EEI.

J. Gagnon, NUS Corporation
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WORKING PAPER

APPENDIX II'
FUTURE AGENDA

.

FEBRUARY

Reactor Safety Research Program Budget for FY 1983--ACRS Report
to Congress 8 hrs

NPC Long Range Research Program Plan 2 hrs

Proposed NRC Policy Statement Regarding Severe Accident Rulemaking
Regarding Standardization and Related Matters 4 hrs

Bolting Failures in Nuclear Plants, BNL Report and Proposed NRC
Regulatory Guide Deferred

Update of HRC Report to Congress Regarding Unresolved Safety Issues Deferred

Proposed Regulatory Guide 1.23, " Meteorology Programs for Nuclear
Power Plants Deferred

Briefing by the NRC Office of Policy Evaluation of its Proposed
Rule on Quantitative Risk Criteria 3 hrs

Briefing by the NRC Office of Policy Evaluation of its Proposed
O Policy and Program Guidance 1-2 hrs

Meeting / Discussion with Regulatory Reform Task Force 1-2 hrs

Clinton Station Units 1 and 2--0L Deferred

Meeting with NRC Comissioners
!

l Discuss a policy statement regarding severe accidents.

Discuss meeting with the Regulatory Reform Task Force.

Discuss quantitative risk criteria and Comission safety goals.

Waterford Station Unit 3--OL Deferred

|

Subcomittee Reports

| Subcommittee on Zimmer Nuclear Station regarding QA/QC.

i deficiencies and proposed ACRS action regarding its OL Deferred
report of March 13, 1979 (MB/PAB) to March

Subcomittee on Extreme Environmental Phenomena regarding.

state of the art knowledge relative to the seismicity of If time

the eastern U.S. and strong ground motion (D0/RS) permits,

!
!
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WORKING PAPER'

APPENDIX II (Cont.)

Subcommittee on Dynaaiic Effects regarding Mark III containment If time.

modifications and Mark I and II USIs (MSP/PAB)

Human Factors Subcommittee Chairman regarding NRC Staff.

interpretation of ACRS comments / recommendations regarding the 1/4 hr
composition of licensees safety review committees (DAW /RKM)

|

Future ACRS Activities

Meeting with RSK with likely topics of interest:

Use of Probabilistic Assessment in the Design, Operation, and/or.

Licensing of Nuclear Facilites

Development of Quantitative Risk Criteria,

Developments in Gennany.

Reactor Pressure Vessel Thermal Shock.

O

|

|
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1/9/82

SCHEDULE OF ACRS SUBCOMMITTEE MEETING

JANUARY

18 Waste Management ( Alderman /McKinley) - Moeller, Axtmann.
Purpose: To review the technical assistance program in
waste management research and discuss the NRC Safety
Research Procram budget for FY 1983.

21 & 22 Advanced Reactors (Argonne, IL) (Igne) - Carbon, Mark.
Purpose: To continue discussion concerning LMFBR safety
philosophy and issues and to prepare a report to submit
to the ACRS. Drs. Slovic and Kassperson and Prof. Marrett
will discuss the matter of risk perception and aversion.

22 Fluid Dynamics (Los Angeles) (Boehnert) - Plesset, Ward,
Ebersole, Etherington, Mathis. Purpose: To continue review
of Mark III Containment modifications and discuss status
of USIs on Mark I and II Containments.

28 8 29 Extreme External Phenomena (Reston, VA) (Savio) - Okrent,
Bender, Etherington, Mark, Moeller, Siess. Purpose: To
review status of NRC's research program on geology and
seismology and the status of research being perfomed
outside of the NRC programs.

o .

FEBRUARY

Z (pm) & 3 CRBR (Igne) - Carbon, Bender, Mark, Ray. Purpose: To
review CRBR program status.

3 (8:30 am) Nuclear Safety Research Program (Duraiswamy) - Siess, Kerr,
Carbon, Okrent, Plesset, Shewmon, Mathis, Moeller, Ward.
Purpose: To discuss the Long-Range Research Program.

3 (1:00 pm) Safety Philosophy, Technology and Criteria / Class 9 Accidents
(Griesneyer/ Beal /Quittschreiber) - Okrent, Ebersole, Kerr,
Ma~this, Ward, Siess, Axtmann. Purpose: To discuss Severe
Accident Rulemaking.

4-6 262nd ACRS Meeting

9 (am) Simulator Tour (Silver Spring, MD) (Major) - Kerr, Ward.
Purpose: Visit Singer-Link Corporation.

10 Qualification Program for Safety Related Equipment (Boehnert) -
Ray, Ebersole, Kerr. Purpose: To review the NRC Equipment
Qualification Program Plan as outlined in SECY-81-504.

O

//- r
. .- .
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PAGE 2

; SCHEDULE U ACRS SUBCOMMITTEE MEETING

FEBRUARY (CONT'D)

11 Reactor Radiological Effects (Aldeman/McKinley) - Moeller,
Shewmon, Axtmann, Ray. Purpose: To discuss occupational
radiation exposure in BWRs.

'
12 Joint Metal Components and Waste Management (Igne/ Alderman) -

Shewmon, Ray, Axtmann. Purpose: To review contractor technical2

'

capability and objectives of request for proposal on long-term
performance of materials used for high-level waste packaging.

18 Zimmer Plant (Cincinnati, OH) (Boehnert) - Bender, Kerr,4

Mathis, Shewmon, Carbcn (tent.). Purpose: To review QA
problams associated with plant construction which resulted

; in $200,000 fine by NRC/ISE and to discuss plant operations.

CANCELLED Safety Philosophy, Technology and Criteria (Griesmeyer/Savio) -
Okrent, Bender Ebersole, Kerr, Mathis, Ray, Ward. Purpose:
To review the proposed Systems Interaction Study for the
Indian Point Nuclear Power Plant.

' 22 8 23 Watts Bar (Knoxville, TN) (Griesmeyer/Quittschreiber) -
; Bender, Ebersole, Ward. Purpose: To review application for

an operating license.

24 8 25 (tent.) Byron Station 18 2 (Byron, IL) (Igne) - Shewmon, Bender, Mark.'

Purpose: Site visit and to review application for an oper-
ating license.

,

25 8 26 Clinton (Champagne, IL) (Savio) - Kerr, Axtmann, Ebersole,
Moeller, Siess. Purpose: Site visit and to review application
for an operating license.

MARCH

4 km; Babcock & Wilcox (Major) - Ray, Ebersole, Etherington,
CANCELLED Okrent, Plesset. Purpose: To explore with B&W changes

that have been made to the ICS since the TMI-2, Crystal
River 3, and Rancho Seco transients. Other improvements
to the plant and plant operations will also be explored
such as ATOG guidelines.

3 (pm) Waterford (Beal /Quittschreiber) - Ward, Bender, Carbon.
Purpose: To review Waterford organization, staffing, and
training programs.'

3 Regulatory Activities (Duraiswamy) - Siess, Kerr, Ray.
Purpose: To discuss Regulatory Guides and Regulations.

|

; OP
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1/9/82 -

SCHEDULE OF ACRS SUBCOMMITTEE HEETING

MARCH (CONT'D)

4-6 263rd ACRS Meeting

Date to Be Joint Electrical Systems and ECCS (location to be determined)
Determined (Savio/Boehnert) - Kerr, Ebersole, Mark, Mathis, Okrent,
(early March) Plesset, Ray, Etherington. Purpose: To continue review of

the NRC- and Industry-sponsored research on core water level
indicator instruments and the NRC and Industry implementatior,
of core water level indicator installation requirements.

Date to Be Decay Heat Removal Systems (Savio) - Ward, Bender, Carbon,
Determined Ebersole, Etherington, Ray. Purpose: To review the status
(early March) of Task Action Plan A-45 and PWR Decay Heat Removal Systems

with the emphasis on the CESSAR System 80 standard design.

Date to Be AC/DC Power System Reliability (Savio) - Ray, Ebersole,
Determined Kerr, Mathis, Okrent. Purpose to review the status
(early March) of Task Action Plan A-44 and implementation of the

recommendations of NUREG-0666, "A Probabilistic Safety
Analysis of DC Power Supply Requirements for Nuclear
Power Plants."

O
Date to Be Transportation of Radioactive Mate fals (Duraiswamy) - Siess,
Determined Mark , Bender. Purpose: To continue the review of the
(March) adequacy of the NRC procedures for certifying packages for

the transporting radioactive materials.

Date to Be Human Factors (Major) - Ward, Bender, Lewis, Mathis, Moeller,
Determined Ray. Purpose: To review the various vendor SPDS designs,

the Status of Disturbance Analysis Systems; to discuss
ACRS concerns related to management, organization, staff's
and technical resources for utilities that operate nuclear
power plants; and to discuss NUREG-0799, " Draft Criteria
for Preparation of Emergency Operating Procedures."

Date to Be Reliability and Probabilistic Assessment (Griesmeyer/
Determined Quittschreiber) - Okrent, Bender, Kerr, Siess, Mark.

Purpose: To review draft Commission Policy Statement
on Safety Goals.

Date to Be Joint CRBR and Site Suitability (Igne/ Alderman) - Carbon
Determined Moeller, Bender, Mark, Okrent, Plesset, Shewmon, Siess,
(June or July) Axtmann, Ebersole, Ray. Purpose: T9 5egin site suitability

review for CRBR.

O
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

O
DATE SUBCOMMITTEE STAFF ENGR. 8 EMBERS
JAN. 18 Waste Management

(ALDERMAN) Moeller, Axtmann

LOCATION: Washington, DC

BACKGROUND:

Who proposed action: D. Moeller

i
Purpose: To review the technical assistance program in area of waste managementi

research and to discuss the NRC Safety Research Program Budget for| FY 1983.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

9

g ..
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SCHEDULE OF ACRS SUBCOMMITTEF MEETINGn

k
i

DATE SUBCOMMITTEE STkFF ENGR. & MEMBERS
Jan. 21 & 22 Advanced Reactors (Igne) Carbon, Mark

Consultants: Avery, Golden
Lipinski, Hartung, Koch,
and Siegel

LOCATION: Argonne. IL

BACKGROUND:

Who proposed action: Subcomittee

Purpose:
To continue discussion concerning LMFBR safety philosophy and issues
and to prepare a report to submit to the ACRS. Drs. Slovic and
Kassperson and Prof. Marrett will discuss with the subcomittee the
matter of risk perception and aversion.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

U)

\

|

|
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SCHEDULE OF ACRS SUBC&fi!TTEE MEETING

O
DATE SUBC&t't!TTEE STAFF ENGR. A MEMBERS

JAN. 22 Fluiri Dynamics (80EW ERT) Plesset,
Ebersele, Etherington.
Mathis. Ward

LOCATION: Los Angeles, CA

BACKGROUND:

Who proposed action: M. Plesset/WRC Staff

Purpose: Continue review of Mark !!! Containment modifications and discuss
status of Unresolved Safety Issues on Mark I and II Containments.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

To he provided at a later date.

|
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O SCHEDULE OF i'aj SUBComlTTEE EETING

DATE SUBCOHITTEE STAFF ENGR. 8 E E ERS

Jan 28-29 Extreme External Phenomena (SAYIO) Okrent Sender,
Etherington, Mark, Moeller,
Siess
Consultants: E. Luco, B. Page
5. Philbrick (28th only).
P. Pomeroy, W. Maxwell,
M. Trifunac, G. Thompson

LOCATION: Reston, VA

t

SACKGROUND:

; Purpose: To review the status of the NRC's research program on geology and
seismology and the status of research being carried out outside of
the NRC programs. The purpose will be to identify the needs for
future research in this area. The most likely format for this
meeting is a symposium with participation from representatives of the

[ r4RC, USGC, various universities, and other organizations trorkin in
this field.O

PERTINENT PUBLICATIONS:

!

;

1

!
i

R-!Y
|



SCHEDULE OF ACRS SUBC0ti!TTEE MEETING
O

DATE SUBC09'ilTTEE
STAFF ENGR. A MEMBERS

FEB. 2 (p.m.) & Clinch River Breeder ReactorFEB. 3 (IGlE) Carbon, Bender.
Mark Ray
Consu,ltants :

LOCATION: Washington, DC

BACKGROUND:

Who proposed action: 'i. Carbon

Purpose: To review CRBR penaran status.

PERTINENT PUBLICATIO'J5 A'JD THEIR AVAILABILITY:

!

|

I
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

O
DATE SUBCOMMITTEE STAFF ENGR. 4 EMBERS

Feb 3 Nuclear Safety Research Program (DURAISWAMY),Siess,Kerr,
8:30 am Jkrent, Plesset, Shewmon,

Mathis, iloeller, . Ward.
_

LOCATION: Washington, D.C.

BACKGROUND:

Who proposed action:

Purpose: To discuss the NRC Long-Range Research Program Plan.

i

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

-O

|

|
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O SCHEDULE OF ACRS SUBCOMMITTEE MEETING'

.

DATE
SUBCOMMITTEE

,

STAFF ENGR. 8 MEMBERSFeb 3 Safety Philosophy / Class 9
(GRI ESMEYER/Q UI TT5GHREI BER/ BEAL )t 1:00 pm Okrent Ebersole, Kerr, Hathis,

Wash, DC Ward. Siess. Axtmann.

BACKGROUND, ETC.
.

Who proposed action: D. Okrent

Purpose: To discuss Severe Accident Rulemaking.

Pertinent Publications

Meno from ED0 to Commissioners regarding: Severe Accident Rulemaking and RelatedHatters, January 5,1981.

} Pertinent publications:
.i
;

JO
B

:
i

i
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SCHEDULE OF ACRS SUBCOMMITTEE MEETINGxJ

DATE SUBCOMMITTEE
STAFF ENGR. & MEMBERS

Feb. 9 (q.m.) Simulator Tour (Major) Kerr, Ward

LOCATION: Singer-Link Corporation, Silver Spring, Md.

BACKGROUND:

Who proposed action: W. Kerr

Purpose: To visit Singer-Link Corporation

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

ADDITIONAL DETAILS:O
This will be an afternoon trip to Singer-Link Corporation located in Silverg

Spring, Maryland to observe several Nuclear Power Plant Simulators under
construction, possibly witness a demonstration of one, and discuss the
engineering behind the simulator with employees of Singer-Link. The tour
will start and end at the ACRS Offices at 1717 H Street.

.

O

V

d- / 7
--- _ _ - _



. . .

.

.

SCHEDULE OF ACRS SUBC08HITTEE EETING

DATE SUBLOMMITTEE STAFF ENGR. 8 90SERS

' FEB.10
l Qualification Program for (80ENNERT) Ray. Ebersole.

Safety Related Equipment Kerr

LOCATION: Washington, D.C.
(Federal Home Loan Bank Board Conference, Room: 1700 G St, N.W.;
Fifth Floor)*

SACKGR0t!ND:
_

Who proposed action: J. Ray - -- - ---

Purpose: To review the NRC Equipment' Qualification Program Plan as outlined in
SECY-81-504

I
PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

q SECY-81-504 plus additional material to be provided later.

*To test integrated communications / recording system.

- _ _ _

e
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SCHEDULE OF ACRS SUBCOPITTEE MEETINGO\
DATE SUBCOMITTEE

STAFF ENGR. 8 MEMBERS
FEB. 11 Reactor Radiological Effects (ALDERiAN) Moeller, Shewmon

Axtmann, Ray
Cons: R. Dillon

.

LOC ATION: Washingtnn, DC

BACKGROUND:

Who proposed action: D. Moeller/P. Shewmon

Purpose: To discuss occupational radiation exposure in BWRs.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. P. Shenon memo to 0. Moeller

16 2. SLC-81-517
i

.

gao
.
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SCHEDULE OF ACRS SUBCO'NITTEE MEETING

P i
DATE SUBCOMMITTEE STAFF ENGR. 8 MEMBERS

FEB. 12 Metal Components and (IGNE/ALDERMAH) Shewmon, Ray,
Waste Management Axtmann.

Cons: Steindler, Orr,
Rodabaugh, Readey,
Dillon, Kassner

LOCATION: Washington, DC

BACKGROUND:

Who proposed action: Comission

Purpose: To review contractor tachnical capability and objectives of request for
proposal on long-tem perfomance of materials used for high-level waste
packaging.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

Request for Proposed RS-RES-81-173, "Lona Term Performance of Materials
Used for High-Level Waste Packaging."

.
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SCHEDULE OF ACRS SUBC0 m!TTEE E ETING

DATE _SUBCO MITTEE $TAFF ENGR. 8 EEERS
FEB. IB Zimmer Plant (80EHNERT) Bender,Kerr,

-

i

CarbonShewmon(tent),Mathis,

LOCATION: Cincinnati, OH

SACKGROUND:

Who proposed action: M. Sender /ACRS

Purpose: To review QA problems associated with plant construction which resulted
in a $200,000 fine by NRC/I&E and to discuss plant operations.

C' PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1. I&E Investigation Report (to be distributed to Committee).2. I&E Notification of Violations and Appraisal of Fines (distributed to Comittee)3. Other pertinent documentation as it becomes available.

i

b
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SCHEDULE OF ACRS SUBCom!TTEE EETING

DATE SUBCOMMITTEE STAFF ENGR. 8 K EERS ,
_

Feb 22-23 Watts Bar
(GRIESMEYER. QUITTSCREIBER)
Bender. Ebersole. Ward

.

LOCATION: Knoxville, TN
|

PROPOSED BY: NRR

BACKGROUND:

Purpose: To review the Watts Bar for an 01..

l

O -

PERTINENT PUBLICATIONS:

Watts Bar SER and Supplement (not yet published)

.

1

.

6

-

.
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SCHEDULE OF ACRS SUBCom1TTEE EETING

DATE SUBCo mITTEE STAFF ENGR. 3 EPSERS

Feb 24-25 Byron Station I & 2 (IGNE) Shewmon Bender. Mark
(TENTATIVE)

Cons: Kassner

LOCATION: Site Visit at Byron (24th). Subcomittee meeting nearby

BACKGROUO:

Who proposed a: tion: NRC Staff & P. Shemon

Purpose: OL review.

.

PERTINENT PUBLICATIONS AO THEIR AVAILABILITY:b

Safety Evaluation Report due 2/07/82.

l

.
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5CHEDULE OF ACRS SUBCOMMITTEE EETING

DATE SUBCOMMITTEE STAFF ENGR. 8 EleERS
Feb 25-26 Clinton -

(SAVIO) Kerr, Axtmann,
Ebersole, Moeller, Siess

LOCATION: Champagne, IL

Site Visit at the Clinton site with a Subcommitteemeeting near the site.
SACKGROUND:

Who proposed action:

Purpose: To review application for OL. '

| PERTINENT PUBLICATIONS AND THE1R AVAILABILITY:

1. Safety Evaluation Report expected to be available by February 5,1982.

.

!U
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SCHEDULE OF ACRS SUBC0mlTTEE EETING,

'
.

DATE SUBC0 m1TTEE STAFF ENGR. 8 ESERS
March 3 (a.m. ) Babcock & Wilcox (MAJ0P.) 3a . Ebersole, EtheringtR

Okrent, Plesset

Cons. Catton, Ditto, Epler,
Lipinski, Ybarrondo, Zuda

LOCAT10tt: Washington, DC .

3Atr.GD0'JC :

Who proposed action: J. Ray

Purpose:
The purpose of this meeting is to explore with B&W changes that
have been made to the ICS since the TMI-2, Crystal River 3, and
Rancho Seco transients. Other improvements to the plant and

,

plant operations will be explored such as AT0G guidelines duringI this meeting. --
,

PERTINENT purl 1 CATIONS AND THEIR AVAILABILITY:

,J -

.
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SCHEDULE OF ACRS SUBC0 m!TTEE MEETING

DATE _SUBC0 m!TTEE STAFF ENGR. 8 IE)SERS

Waterf rdMarch 3 (Beal /Quittschreiber) _ Ward,
Bender, Carbon.

Cons: Pearson, Binford

LOCATION: Hashington, DC

3Atr. GROUND:

Who proposed action: D. Ward

Purpose: To review Waterford organization, staffing, and training programs.
;

PERTINENT PUBLICATIONS AND THEIR AVAILABillTY:

1. SER Supplement scheduled to be issued in January 1982.

|

'!
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SCHEDULE OF ACRS SUBC0m!TTEE EETING '

DATE SUBC0!NITTEE STAFF ENGR. 8 EMERS
March 3 Regulatory Activities

(DURAISWAMY) Siess. Kerr.
.

Ray.

LOCATION: Washington, DC

BACKGROUND:
'

.

Who proposed action:

Purpose: To discuss Regulatory Guides and Regulations.

9 -

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

.

%
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SCHEDULE OF ACRS SUBComITTEE E ETING

DATE $UBComITTEE STAFF ENGR. 8 E S ERS:
!

Early March Combined ECCS/ Electrical (sAVIo/taseERr) Kerr,
; Systems Subcomittee Ebersole. Mark Mathis.
; -

Plesset. Okrent, Ray,
Etherington

LOCATION: To be determined.

, .

I
i

l
SACKGROUND:

! Purpose: To continue the review of the NRC and Industry sponsored research
i on core water level indicator instroents and the NRC and Industry

implementation of core water level indicator installation requirements.
,

I I
..

PERTINENT PUBLICATIONS:

!

~

._

_
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

O
DATE SUBCOMMITTEE STAFF ENGR. 8 EPEERS

Early Decay Heat (Savio), Ward, Bender,
March Removal Systems Carbon, Ebersole, Etherington,

Ray

Washington, D.C.

BACKGROUND:

Who proposed action:
ACRS

Purpose:
To review the status of Task Action Plan A-45 and PWR Decay Heat
Removal Systems with the emphasis on the CE system 80 standard design.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

O

,

.

6

O
'
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

,

DATE SUBCOMMITTEE STAFF ENGR. 8 EMERS;

Early AC/DC Power Systems (Savio), Ray, Ebersole.
March Reliability Kerr, Mathis, Okrent

i LOCATION:
; Wa shington, D.C.

| BACKGROUND:

Who proposed action:
3

Purpose:To review the Status of the NRC work on Task Action Plan A-44 and the
NRR Impementation of the reccommendation of NUREG-0666.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

O -

1
6

.
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_ SCHEDULE OF ACRS SUBC0 m!TTEE E ETING

DATE SUBCO WITTEE STAFF ENGR. 8 ENERS
To Be Transportation of Radioactive (DURAISWAMY) Siess, Mark,Determined Materials Bender
(March)

Cons: Zudans Langhaar,
Shappert

LOCATION:

BAtr. GROUND:

Who proposed action:

Purpose: To continue the review of the adequacy of the NRC procedures for
certifying packages for transporting radioactive materials.

~3 .

v PERTINENT PUBLICAT10N5' AND THEIR AVAILnBILITY:,

|

|

|

|
|
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SCHEDULE OF ACRS SUCCOMMITTEE MEETING

DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS

Date to Be Human Factors (MAJOR) Ward, Bender, Lewis,
Datermined Mathis, EETler, Ray.
(March)

Cons: Arnold, Buck, Debons,
Keyserling, Pearson, Salvendy*

LOCATION: Washington, DC
,

BACKGROUND:

Who proposed action: D. Ward

Purpose: Topics to include reviewing the various vendor SPDS designs, the
Status of Disturbance Analysis Systems, a discussion with repre-
sentatives from industry on ACRS concerns related to management,
organization, staff's and technical resources for utilities that
operate nuclear pwoer plants, and a discussion of NUREG-0799,
" Draft Criteria for Preparation of Emergency Operating Procedures.

O
PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

1

|

|

|
|

|
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SCHEDULE OF ACRS SUBCOPHITTEE MEETING

O
f DATE

SUBCOMMITTEE
STAFF ENGR. 4 MEMBERS

TO BE Aeliability and Probabilistic
DETERMINED Assessment (Griesneyer/Quittschreiber)

Okrent, sender, Kerr, $1ess,
Mark

' LOCATION: Washington, DC

BACKGROUND:

Who proposed action: Office of Policy Evaluation

Purpose:
To review draft Commission Policy Statement on Safety Goals.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

|
.

1

l
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SCHEDULE OF ACRS SUBCOMMITTEE MEETING

(Vh DATE SUBCOMMITTEE STAFF ENGR. & MEMBERS

June or July Joint CRBR and Site Suitability (Igne/ Alderman) Carbon,
Moeller, Bender. Mark,
Okrent, Plesset, Shewmon,
Siess, Axtmann, Ebersole,
and Ray. Consultants (to

LOCATION: Washington, D.C. be determined).

BACKGROUND:

Who proposed action: NRC Staff

Purpose: To begin site suitability review for CRBR.

PERTINENT PUBLICATIONS AND THEIR AVAILABILITY:

'

,

|
|
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# 4 UNITED STATES -

[ *' g ( NUCLEAR REGULATORY COMMISSION
*

ADVITORY COMMITTEE ON REACTOR SAFEGUARDS-+ n!
h )% [/

"o J WASHINGTON, D. C. 20555%

December 31, 1981

APPENDIX VI'

SUGGESTIONS FOR IMPROVED SUMMARIES IN
SAFETY ANALYSIS REPORTS ALD SAFETY
EVALUATION REPORTS

MEMOiWIDJM FOR: Chairm$n Palladi

,
FROM: J. Carson Ma , Ch Arma.,

,fSO!UECP: SILGESTIONS EUR IMPROVED SUMMARIES IN SAFETY A11ALYSIS REPORTS
AND SAFETY EVALUATION REPORTS,

J

During the meeting with the Commissioners on December 11, 1981, the ACRS
,

j,' Members commented on varicus concerns regarding the presentation of infor-
mation in Safety Analysis . Reports . (SARs) and Safety Evaluation Reports
(SERs). Key among the concerns discussed was the need for a concise
presentation of inform tion in.a manner that describes key features and

~

enphasizes unique features or significant safety issues. To put some of
the ideas discussed inte mre specific terms, the following suggestions.

for revisions to SARs anc SERs are provided for your consideration:

1. < Safety Analysis Reports - It is suggested that the SAR include a con-,

p cise sumery document describing the plant and related licensing
id information. This document should be a conpact digest of SAR informa-' tion that contains sufficient detail to be of value as an overview or

reference docent independent of the remainder of the SAR, while also
serving as ar#; improving upon Chapter 1 of present SARS. Little or no
rm information wcyld be required for the document which should essen-
tially provide a' condensation of the SAR information into a compact,
easy-to-use form by utilizing summry tabulations and illustrations to
enphasize quantitative informtion and unique plant features. The
following types of information should be included:

a. diagrams of structures and systems important to safety (pictorial
representations as well as engineering drawings should be included
for perspective);

b. a conparison of the major characteristics with those of similar
facilities;

c. a tabulation of the principal characteristics of such structures
and systems, including plant features which differ significantly
from established designs;

i

d. a sumary of site diaracteristics;

e. a summ y of the accident sequences analynd and the results of
such analyses; _.

i C/' ./
/

I

:s.e.
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f. a summ ry description of system performance requirements and
design features; and

g. a list of national industrial standards, NRC branch technical
positions, NUREGs and other similar requirements in addition
to the Code of Federal Regulations and NRC Regulatory Guides

*

used as the basis for design of substantive safety features.

A narrative text may be needed to provide a brief description of the
information with appropriate anplification of non-quantitative aspects.
The level of detail of the document should be such that it is of
general value for licensiw review purposes and reference by utility
engineers, perhaps with cross-reference to more detailed sections of
the SAR. Hopefully, this document would be smaller than a typical,
single SAR volume.

2. Safety Evaluation Reports - Suggestions for improvement in the SER
include providing some additional information and reducing the amount
of standardized text (" boiler-plate"). Since these suggestions,
specifically noted below, may impact on the concept of the SER as a
" stand-alone" document integral to the hearing process, alternative
methods of addressing these suggestions may be required.

p
Q a. Include in the SER an identification of those is' sues with major

safety significance where divergence in technical viewpoint be-
tween staff members or between licensee representatives and staff
members required "out-of-the-ordinary" resolution actions. When
appropriate, discuss the nature of the issue, the judgment con-
siderations, and the resolution basis. It may be appropriate for
the ACRS to comment on such issues while they are still in a
"predecisiona1" status.

b. If a compact summry description of the plant were to be provided
in the SAR and were readily available to the ACRS, ASLB, and other<

users, the SER could exclude routine descriptive naterial and focus
its discussion on the substantive safety issues. Also, in many
cases a sinple checklist of review matters that could be signed by
responsible reviewers would provide a suitable record of review
actions for legal purposes in connection with license hearings and
eliminate repetitive narrative. If the checklist and sign-off were
organized to cover major features such as containment, ECCS, emer-
gency power, emergency heat sinks and site phenomenological charac-
teristics, the reviews could be made nuch nore systematic. Such
lists could note exceptions or unusual aspects of the review to be
covered in the SER narrative.

O
V
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c. The SERs now provide some comparisons with other plants in tabular
form and these help in establishing a reference basis for the
review. A categorized tabulation of special features, peculiar to
the plant being reviewed, would help to show the areas in whicti
safety matters were given unusual attention. For exanple, if the
plant design is based on a particular steam generator feedwater
pump arrangement and the NRC reviewers prefer a different scheme,
then a conparison would make the issue clear to the SER reader
without the need to refer back to bulky reference material.

Since SARs and SERs, the primary reference documents used in the licensing
process are bulky, awkwardly organized, and difficult to scan, inprovements
in the presentation and clarity of their contents could be of significant
value. In addition, a note comprehensive discussion of the safey logic
concerning technical issues could help in inproving ACR3 effectiveness.
ACRS representatives would be pleased to meet with representatives of the
NRC Staff to pursue this matter further, including consideration of a pilot
demonstration.

cc:
Ceanissioner Gilinsky
Cormiissioner Bradford

d
'

Conmissioner Ahearne
Commissioner Roberts
S. Chilk, SECY
W. J. Dircks, EDO

!
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) POSSIBLE SUBCOMMITTEE REVIEW ITEMS

Status of the Applicant's Compliance with the Requirements of the.

TMI Action Plan - Should address completed items, schedule commit-
ments and proposed resolutions.

Seismic Reevaluations Since CP Letter - The OL plants which received.

a CP before the implementation of 10 CFR 100, Appendix A are being re-
evaluated against Appendix A and Regulatory Guide 1.60. The approach
which is being used to generate site-specific spectra and then to
reevaluate the seismic integrity of a representative sample of plant
structures / components should be discussed. In cases examined by the
ACRS to date, the site-specific spectra have been accepted, but the
reeva'uation of the seismic integrity of the plant on an " accident"
basis had not begun. The subcommittee should probe the plans for
reevaluation of all plant components and structures necessary for
safe shutdown and decay heat removal . In the cases of North Anna,
Davis Besse 2, Sequoyah, and Summer, such recommendations were made.

Implementation of NSSS Vendor-Generated Degraded Core Cooling Emergency.

Procedures (including operator training) - The NSSS vendors are writing
guidelines for such procedures and are supplying them to the utilities
for implementation on a plant-by-plant basis. Individual utility imple-
mentation and interfacing with the balance-of-plant design would be

) of interest. The Subcommittee should ask about:
a

the mechanisms which will be used to incorporate such guidelines-

into plant-specific procedures;

- the mechanisms to be used to tie vendor-generated guidelines
into the balance of plant;

the schedule for writing the actual emergency procedures;-

- how the procedures are to be incorporated into the training
program and on what schedule (Similarly, for that part of the
training program to be conducted on a simulator);

the internal or external review process to be used in finalizing-

such procedures (i.e., is the NSSS vendor /AE to review the final,
detailed, plant-specific procedures?) On what schedule will
any of the above be carried out?

- will any event-based (as opposed to symptom-based) procedures
continue to be used? How is it decided which type will be used
in any given circumstance?

| IUse of an Unfiltered Vent - GE is proposing the use of an unfiltered.

| vent on Mark III containment to mitigate the consequences of accident

|3
| V
|

IApplicable to BWRs with Mark III Containments, only.
|
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sequences which result in the overpressurization of the containment
before the release of significant quantitites of radioactive material .
In view of the fact that this has been identified by GE as a worthwhile
safety improvement, the subcommittee should ask the applicant to
address any plans to install such a system, as well as guidelines
which have been (will be?) established for its use. Any investigations .

made by the applicant into the risk-reduction potential of this system
should also be examined.

1Reactor Vessel Level Indication*

What device his been chosen for a vessel water level indicator?-

What was the oasis for this decision?

What role will the infonnation obtained from this system play-

in assisting the operator to deal with degraded core cooling
scenarios? What uncertainties are associated with the use of
this information?

To what extent has the use of this instrument system been in--

corporated into operator training and emergency procedures?

Capability of Decay Heat Removal Systems t'o Cope With Plant Transients/ *

kf or Degraded Conditions

- What is the applicant's assessment of the plant's decay heat
removal system to cope with the above, and what is the basis
for this assessment? Has the applicant accepted the NSSS/AE
design or has he imposed his own acceptance criteria? On
what basis has the applicant concluded that the plant's
system is acceptable?

- The NSSS vendors are preparing guidelines for the removal
of decay hcat under degraded plant conditions. What is
the status of the NRC Staff's review of this material?
How has the applicant incorporated these guidelines into
plant emergency procedures and considered the balance
of the plant?

AC/DC Power System Reliability*

- The NRC Staff has issued a report (NUREG-0666) on the
reliability of DC power system in which a 2-train DC
system found to meet minimum NRC requirements was
evaluated. As a result, the DC power system was
identified as a potentially high contributor to core
melt. The applicant could be asked with his assess-

p ment of his DC system is and what consideration he
has given to the recommendations of NUREG-0666.

1 For PWRs only.
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What is the applicant's assessment of grid reliability-

and what procedures exist for restoring offsite power
to the plant in the event of this loss.

What are the results of the applicant's station blackout-

analyses? Has the applicant made a best-estimate analysis
of the accident sequence and evaluated what might be done
to improve the plant or has a conservative analysis been
made with a core melt assumed after some specified degra-

,

dation of the battery?

- What is the applicant's assessment of his diesel generator
system? To what extent has LER and operating experiences
been used to improve the design?

Has the applicant performed low power testing and a simulated-

loss of offsite power test? If so, what are the results and
what has the applicant learned?

Hydrogen Control - The Regulatory Staff should be asked the current.

status of the proposed rule, as it will apply to large dry contain-
ment and GE Mark III Containments.

Results of any analyses made in compliance with either the Rule adopted
for other than Mark III pressure suppression containment or with the
proposed Rule should be examined. Were any modifications required /
made as a result?

The Subcommittee should look into procedures which will be entablished
for the use of any equipment installed to deal with large hydrogen
rel eases . If a " burn" is proposed, the survivability of vital equip-
ment must be demonstrated, or a plan and schedule for such a demon-
stration should have been developed.

-

* Anticipated Transients Without Scram - The proposed ATWS Rule was
recently issued (Dec. 1981) for public comment. The Rule contains
two alternatives (the "Hendrie Rule" version which relies on PRA-
based resolution of ATWS and the NRC Staff recommendations which
are hardware-based fixes). In addition to the above, there is a
third Rule proposal from the " Utility Group on ATWS" (a group of
20 utilities) that was published in the Federal Register.

Questions / topics to explore include:

Discussion of the proposed Rule alternatives with the applicant-

asked to express his preferred alternative (s) and defend his
preference.

O
V
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Has the applicant committed to implement whatever require--

ments are specified in the final ATWS Rule?

(For BWRs)-

Has the applicant explored " unusual" ATWS mitigation methods
such as enriching the concentration of B10 isotope in SLCS?

(For CE plants)-

Does your ATWS analysis indicate the possibility of vessel
" head lift" due to high pressure? If so, how will you cope
with this event and safely shut the plant down?

(For W plants)-

Have you explored the feasibility of modifying the scram
breaker configuration to increase scram system reliability?

Explore with applicant his opinion of the reliability assurance-

program and PRA techniques advocated in the Hendrie Rule.
If he is not in favor of them (most likely), ask why he cannot
dovetail an ATWS-PRA in with the overall PRA now being done
by most OL plants.

(For B&W plants)-

p What is the calculated peak pressure for an ATWS? Is there
g j a vessel " head lift" problem similar to CE's? Can the plant

be safely shut down given the above peak pressure and/or head
lift?

* Suppression Pool Dynamics - This topic is applicable to Mark I, II,
and III plants. (Only I Mark I plant, Hope Creek, remains for OL
review).

Topics /Questiors for fiark 11 and III plants include:

Mark IIa

Applicant should discuss compliance to NUREG-0808 (Mark II-

Containment Program Load Evaluation and Acceptance Criteria),
and NUREG-0783 (Suppression Pool Temperature Limits for BWR
Containments).

Discuss the status of results of the BNL technical assistance-

contract, led by NRR, to study the consequences of a failure
of the SRV line in the wetwell airspace. The study will analyze
the consequences based on a PRA approach.

Inquire whether or not the plant under review has had to! -

modify the downcomer vacuum breaker valves due to potential
failure during " chugging". (Applicable to Mark II plants
with vacuum breakers attached to downcomer pipes.) If modi-
fication is necessary, discuss details of fix.,,

'd
. .
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~ The applicant may have elected to make " plant specific"-

modifications that are exceptions to the criteria speci-
fied in NUREG-0808. The applicant should detail any
exceptions he plans to take. NRC should discuss the
acceptability of these exceptions and the applicant
should discuss their analyses to assure the exceptions
are not deleterious to plant safety. -

Mark III

The Mark III Program is still under review. This has not been handled
as a Unresolved Safety Issue because there was deemed to be sufficient
time to develop suitable load acceptance criteria prior to operation
of the first Mark III plant. The program is near resolution with the
exceptions noted below:

Items of disagreement between the NRC and GE (as of two months-

ago) include: pool swell velocity used in load definition,
froth drag on HCU floor gratings, and pool swell impact loads.
The Subcommittee should explore the resolution of these speci-
fic areas with the Mark III plant applicant.

- The applicant should be questioned on the consequences of loss
) of HCU floor vis-a-vis safely shutting the plant down (vital

V equipment survivability).

Ask what are the consequences of loss of the " pool dump" capa--

bility for long-term, post-LOCA cooling and .exolore the-steps
taken to prevent loss of dump function.

Ask if the applicant will perform in-plant tests of SRVs-

to assure no unusual loads are generated on containment
(plant under review may reference tests conducted at
another plant termed " identical" to plant under review).

Inquire as to what " plant specific" modifications / exceptions-

i are beino taken to generic load acceptance criteria. Assure
that these exceptions have been carefully analyzed.

Instrumentation and Control System - The Subcommittee should ask.

whether the Rancho Seco event has been investigated in detail, with
i an eye toward revealing similar vulnerabilities. Is it clear that
j this plant is not similarly vulnerable? Why?

| Has a failure modes and effects analysis been done? wig what result?
| Were any changes made as a result?

Can the plant be brought to (hot standby) (cold shutdown)(s)ith eouip d
| w

ment _ independent of the control room? If so, the system to be use
Q and their reliability and independence from the normal control system!

| should be investigated. Were considerations of sabotage vulnerability
factored in?'

How would the control room operators recognize an instrument failure?

bO
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Implementation of Regulatory Guide 1.97, " Instrumentation to Follow.

the Course of a Serious Accident." The applicant should be asked to
discuss any areas of non-compliance and the bases therefor.

Performance of PRA - The Subcommittee should ask about:.

any PRAs performed by the applicant. Who actually performed-

the analysis? Does the applicant have any PRA experience /
expertise on its own staff? Were any modifications of plant
or procedures made or are any planned as a result of PRAs?

The Subcommittee should also probe the extent of the operational
and management staffs' knowledge of the PRA (or WASH-1400) sequences
and vulnerabilities.

Performance of Systems Interaction Studies - Have any Systems Inter-.

action studies been done or are any planned? Were they (will they
be) analytical or "walkthrough", or both? Were any plant modifications
made as a result? Will the outline for such studies which was provided
in the Committee's letter on the Indian Point 3 SIS,10/12/79, be
followad? (copy attached) .

fi Plant Security - What are the security-related plant design features;.

v' are security features " add-ons" or were they considered in the original
design? Has the interaction between plant security and other safety
considerations been considered? In particular, conflicting administra-
tive requirements (e.g., controlled access areas) between safety and,

security should be examined.

Have any plant features been incorporated to reduce sabotage vulrierability
other than those related to access control?

i What is the local legal situation with regard to the use of " deadly
force?"

Emergency Planning - Both the NRC Staff and Applicant should be asked.

to address:

- Support facilities and organization of support personnel.

- Coordination with FEMA and State and Local authorities.

- Experience from emergency drills.

- Impact of projected popluation growth.

Does the emergency plan contemplate the use of KI or other blocking
agents? How are such decisions to be made? (Both NRC and the applicant

I should be asked to discuss this subject in general, as well as answer-U the specific questions posed)

& 6/
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Have local hospitals agreed, and are they adequately equipped, to
handle contaminated accident victims?

Organization and Management - A review could be structured around the.

following issues:

- Construction management and construction QA/QC.

Interfaces with outside support organizations-

(NSSS Vendors, AE, NRC, and Industry consultants).

Plant Management and utility qualifications.-

Training programs.-

Operations Staffing - To be considered are:.

Operations staff and planning program.-

- Operators experience with similar type BWRs and/or additional'

support for start-up programs and first year of operation.

q Organiza, tion capability for developing and retaining an-

Q adequate operations staff; current, on-board operations staff.

Specific questions to be raised are:

The chain of command within the plant management organization-

with a clear delineation of final decision authority in operating,
engineering, and safety matters.

- The degree to which full-time utility personnel are skilled in the
fields of mat'erial properties, nuclear system controls, waste
management, fluid mechanics, energy transfer and transport, electri-
cal distribution, rotating machinery, and other important areas.
If some part of these capabilities are to be provided by other
than full-time utility personnel, how will they be factored into
operational planning for the plant?

- What is the staff development plan, including the time prior to
plant operation at which recruitment and integration of the
operating staff with contractor personnel will take place?

What will be the communication arrangement for normal operations-

and for maintenance, refueling, testing and emergencies?

i

O
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What arrangements have been made for the services of review-

committees, outside consultants, and supporting contractors?
How will such cummittees be constituted? In what circumstances
will they be used? What mechanisms will exist for utilizing
or considering their advice?

The applicant should be requested to provide information (as in-

the material which David Fischer has prepared in recent OL
reviews) on the organization's structure. A presentation on
the advantages and disadvantages of the particular structure
chosen should be requested.

What criterion will be used to determine that the operating,

organization is capable of taking over from the "startup"
crew?

- To the extent that contactor personnel are used to provide
operational capabilities, how is their competence established
by management?

- Will the training program be a contracted or in-house operation?
What qualifications must the Director of Training (or equivalent)

O have?
L)

To what extent does management view the development of a compe--

tent operating organization as different from simply passing the
NRC R0 and SRO exams? Have other criteria been set for the
judgement of the competence of operators and other in-plant per-
sonnel? What are they?

What fraction of candidates survive the training program (s)? Is-

there any pre-training screening process?

| Is simulator training used? What fractions of such training are-

devoted to normal operating evolutions, to transients, and to
situations approximating DBAs and beyond? What confidence does

| the utility have in the simulation of situations beyond the DBAs?
i

At multi-unit sites, is a given operator qualified to operate all-

units? Is this expected?

What interfaces / feedback exists between the preparation of operating-

procedures and the training programs?

| What is the status within the organization of the Training Coordina--

! tor or equivalent?

I
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Review of Construction Experience - The Subcommittee should review,.

with the applicant and 1&E, the construction experience. A list of
construction deficiencies should be requested.

Has an independent audit been performed of the conformance of the
plant as constructed,with design?

In view of the numerous lapses in the Diablo Canyon case, why does
the applicant feel confident of his QA/QC program?

. Equipment Qualification:

NUREG-0588. Environmental Qualification of Electrical-

Equipment is currently under review by a Subcommittee estab-
11shed for this purpose.

Qualification of equipment for a hydrogen burn environment-

has also been a subject of recent interest to the Committee.

Other items which should be questioned include:

a description of the valve qualification program;-

the specific flood, fire, and other conditions for which-

equipment and cabling have been qualified;

will DC-operated equipment actually function on loss of AC-

power, including such conditions as loss of ventilating air?

- the QC program used to assure that contractor-provided equipment
is acceptable.

.
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2 y ,. g jj' NUCLEAR REGULATORY COMMISSION
s- 'f ADVISORY COMMITTEE ON REACTOR SAFEGUARDSb; [ W ASHINGToN. D. C. 20555,

..... October 12, 1979

Mr. Lee V. Gossick
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUlklECT: SYSTD45 INTERACTIONS STUDY FOR INDIAN POINT NUCLEAR GENERATItG UNIT NO. 3

Dear Mr. Gossick:

In a report dated July 13, 1978 concerning operation of the Indian Point Unit
No. 3 at its full power level of 3025 m't, the ACRS made several recommendations,
including one that requested, " Review of the Station for systems interactions
that might lead to significant degradation of safety."

In its earlier report of June 9,1976 concerning full power operation of Zion
Units 1 and 2, the ACRS had made a similar recommendation for that plant. In
response to the recommendation for Zion, Comnonwealth Edison arranged to have
a study performed of Licensee Event Reports (LERs) covering the period between
1969 and 1977 to determine which indicated a potential systems interactiong'h question. W e results of this study were then applied to the Zion station to
see if the potential for any of the same systems interactions were present and
neek ' correction.

W e ACRS has recently been asked by Consolidated Edison and the NRC Staff
whether an LER systems interactions study similar to that performed for Zion
would be an adequate response to its recommendation for a systems interac-
tions study for Indian Point Unit No. 3, which, like Zion, was designed and
constructed prior to ACRS identification of the generic need to exmine the
matter of systems interactions (letter to L. M. Muntzing dated November 8,-

1974).

The ACRS believes that some types of systems interactions can be identified
by an LER study such as that performed for Zion. However, the Committee
believes that such an effort can only be :onsidered to represent a treatment
of part of the problem and does not recommend that type of study for Indian
Point Unit No. 3.

As the Committee has stated in NUREG-0572 (September 1979), " Review of
Licensee Event Reports (1976-1978)," a detailed review of LERs cannot be
expected to identify all systems interactions. By far, the bulk of the LERs
deal with failure of individual components and equipment, with relatively few
cascades of failures resulting from an initiating event. It is not to be ex-

pected that LERs will include a relatively comprehensive set of examples of
low probability events involving the coupled failures of systems where the

q initiating event itself is unlikely.
J .
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Sus, there will be important aspects of systems interactions which are un-
likely to be exposed by a study of ERs. S e important question is how to
uncover vulnerabilities which may have potentially serious effects the first
time they occur. In its letter of November 8, 1974 to Mr. Muntzing, the
ACRS gave several examples of possible systems interactions to illustrate
the matter. Since a question has arisen concerning what constitutes a
reasonably appropriate study of systems interactions at Indian Point Unit
No. 3, the ACRS has the following additional comments.

%ere are at least two general areas of investigation of systems interactions
which are unlikely to be covered by a review of ERs.

1. Bere is a possibility of systems interactions within an interconnected
electrical or mechanical complex. In such a sttriy, it is necessary to
consider failures which may be outside the usual context of failure
analysis. For example, a component may run away or it may partly fail
and hang up somewhere between its normal and its " failed" state, in either
case leading to some excess in whatever service (voltage, frequency, flow,
pressure, temperature, etc.) is provided or controlled by the system com-
lex under consideration. % is kind of failure, which usually is less
likely than total functional failure of a sub-system, is unlikely to be
revealed by E Rs. Investigation of such failures generally will require
an appropriate application of failure modes and effects analysis with the
use of the~ systems diagrams.

2. %ere is a possibility of interactions between nonconnected systems due
to the physical arrangement or disposition of equipment and to possibili-
ties of transporting damaging influences, such as heat or water, within
a given plant or site. Such interactions are likely to be unique to each
plant and are unlikely to be revealed by ERs since the probability for
such interaction to occur may be modest. here are exceptions to this,
of course, and many reductions in the potential for systems interactions
resulted from evaluation of the Quad Cities event of June 9,1972 in which

a rupture in the circulating water system flooded the turbine building
basement and some safety-related equipnent. Generally speaking, however,
neither ERs nor a study of plant diagrams and other drawings will con-
sistently reveal the potential for such interactions between nonconnected
systems, because such drawings generally show single features or systems;
composite drawings which include all systems are difficult to make without
their becoming unmanageably complicated. Sus, uncovering the potential
for interaction of nonconnected systems will usually require careful,
in-situ examination of the physical plant. Bis examination must consider
all features having the potential to damage safety systems, including the
safety systems themselves.

Se physical inspection of the plant could be approached by dividing the
plant into " compartments" following discernable structures - such as

I walls, ceilings, and floors with appraisable strengths and weaknesses.
Doors, stairs, ventilation ducts, piping, and other penetrations would be

|

*
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evaluated for potential influence transport (fire, steam, hot air, etc.).
I Structures, which act as barriers to the flow of a danaging influence,

would be assessed for the adequacy of their resistance to such influences.

In each compartment the elements of the safety systems, including such
extensions as instrument lines and power or control wiring should be
identified on a " train" basis. W e #iysical vulnerability of the safety
system elements to nonstandard conditions (temperature, pressure, water,
spray, etc.) should be identified. % e characteristics of such systems,

as influence generators under faulted conditions would have to be assessed
,if such system elements exist as redundant elements within the identified

" compartment" boundaries.

%e influence potential of all non-safety elements including such items
as sewer and drain lines, combustible gas transport and storage, compres-
sors, and heavy-power-circuits and transformers, within the given compart-
ment should be assessed with respect to potential for damaging or disrupting
(as with induced electrical noise) critical system (s) within the "compart-
ment" and the " compartment" boundary itself.

%e invasion of damaging influences through the barriers or boundaries
into the identified compartment would also have to be assessed. %is
would include consideration of entry of personnel carrying influence
generators such as welding equipnent.

Special consideration would have to be given to the identification of
O', convergence of safety functions into single compartments and the degree

__

of convergence within the given space. We study of interactions between
nonconnected systems would also have to include the possibility of non-
visible interactions, such as the possibly adverse effect of failure of
one buried pipe on a neighbor due to scouring. A study of plant drawings
would be required in connection with this aspect.

W e ACRS believes that one practical method to pursue such a systems inter-
actions investigation is by formation of a small but competent interdisciplinary
team, perhaps four to six individuals, who would pursue the two areas of inves-
tigation described above. We report of the team should identify the detailed
approach employed and tabulate the results in a reviewable form.

De Comittee belicves that the two areas of investigation described above
can be used in defining a suitable approach to a systems interactions study
for Indian Point Nuclear Generating Unit No. 3 and are generally applicable
to such studies on other INRs.

Sincerely,

Max W. Carbon

O Q1 airman

4- 9
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January 4, 1982 SECY-82-1

POLICY ISSUE
(Notation Vote)

For: The Commissioners

From: Executive Director for Operations

Su bj ect: SEVERE ACCIDENT RULEMAKING AND RELATED MATTERS

Purpose: To recommend a change in approach on the severe accident
rulemaking.

Category: This paper covers a major policy issue requiring
Commission approval.

Issue: Whether to substitute rulemakings on specific standard
p plant designs for the generic severe accident rulemaking.,

V If approved, this approach would lead to establishment
of design requirements for severe accidents for the next
generation of nuclear power plants. It would not, at
this time, require any more than the Interim Rule for
operating plants nor any more than the CP Rule for near
term cps.

Bac kground : The TMI Action Plan (NUREG-0660, May 1980) contained task
II.B.8, "Rulemaking Proceeding on Degraded Core Accidents."
It envisioned a long-term rulemaking extending beyond 1982
to establish policy, goals, and requirements related to

| accidents involving core damage greater than the present
I design basis. The task also included the interim steps of

I
an Advanced Notice of Rulemaking and an Interim Rule.

' The Advanced Notice of Rulemaking was issued on December
2,1980 (45FR65474). The Interim Rule is in two parts;
the first was issued in effective form on December 2,1981
(46FR58484), and the second was issued as a proposed rule

|

|

Contact:

|
R. J. Mattson, NRR:DSI
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O
on December 23,1981 (46FR62281) .

In the Action Plan, it was stated that the long-term
rulemaking would consider several significant matters
not addressed in the Interim Rule, namely:

use of filtered, vented containment;.

hydrogen control measures;.

core retention devices;.

reexamination of design criteria for decay.

heat removal, and other systems;

post-accident recovery plans;.

criteria for locating highly radioactive.

systems ;

effects of accidents at multi-unit sites; and,.

comprehensive review and evaluation of related.

- guides and regulations.
,

Since the Action Plan was issued, there have been several
significant changes in the Commission's severe accident
policies which deal with issues intended to be included
in the severe accident rulemaking. First, the Commission
required more protection for severe accidents in some
near term licensing actions than was envisioned in the
Action Plan. Thus, in the Sequoyah operating license
review, TVA was required to provide a severe accident

| hydrogen control system for the ice condenser containment
and to assure the survivability of critical safety equip-
ment in the case of a hydrogen burn. This led to similar
requirements for other small containments and for large
dry containments in Part 2 of the Interim Rule. When,

! issued in effective form, this part of the Interim Rule
will apply to all operating plants.

A second significant change was the development of a rule
to specify additional requirements for pending construction
pemit (CP) and manufacturing license (ML) applications.
This rule requires more protection for severe accidents
than was envisioned in the Action Plan (100% metal-water
reaction, post-CP probabilistic risk assessment and
allowance for possible backfit of a containment venting
system).

5, t,
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O
Three other things of significance to severe accident
concerns have happened since the Action Plan was issued.
First, new probabilistic risk assessments for large dry
containments, when coupled with new thinking on accident
source terms, are leading to a considerable scaling down
of risk estimates for this design type. This may
eventually be shown to be true of other design types.
Second, the changes in reactor design and operation that.

are being implemented in accord with the guidance in
NUREG-0737 are substantially improvir.g safety, although
the efforts and time required are larger than anticipated.
Third, the industry has initiated a substantial program
of study of costs and benefits of design features to
deal with severe accidents (IDCOR).

After its issuance, there was coordination of the various

Action Plan rulemaking efforts involving severe accidents,
siting and emergency preparedness. To that end, the ED0
created a degraded core cooling steering group, which
functioned during the period October 1980 through April
1 981 . Its report contained a plan recommending, among
other things, several years of extensive research. That
research program is now underway. The responsibility
for severe accident policy development was assigned to

,

the Office of Research in April 1981. The Office of -
| Research is preparing and will shortly transmit to the
! Commission its plans for producing the research infor-
' mation needed to confim regulatory decisions in the

severe accident area. It is coordinated with this paper.

Based on the exparience of the past two years and because
of the progress summarized above, we feel it is timely
that the Commission reconsider its approach to severe
accident rulemaking. As we will discuss below, our
current thinking is also influenced by the Commission's
progress toward establishment of a reactor safety goal .

Discussion: Because of improvements in our understanding of severe
accidents and because of progress on other regulatory

| actions that improve protection (reduce risk) from severe
accidents, the staff has been reconsidering the purpose
of the long-tem severe accident rulemaking. This re-
consideration was in part prompted by public comments on
the Advanced Notice of Rulemaking and by the ACRS. Thei

I comments varied widely, but a recurring theme was the
; call for greater clarity in our description of what we

are trying to achieve and the steps by which we arei

i intending to proceed.

t}no
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These questions about "where to" and "how" are crucial .
The first goes to the question of a safety goal . The
second has not been addressed in any detail until now.
Recently, several initiatives have come together which
offer an opportunity to address these questions of where
we are going with severe accidents and how we intend
to get there.

The NRC has developed a safety goal that is about to be
issued for coment, and perhaps for trial use. The ACRS
has asked for NRC's outlook on future designs, and several
vendors are considering submitting new designs for review.
The AIF and several reactor vendors are seeking some state-
ment of Commission policy on referencing of approved P
standard designs (i.e., final design approvals) in future W4
CP applications, s/c/yt

,

These initiatives could be brought together to r4phte the severe
accident rulemaking. The safety goal would provide a
measure of how far we need to go with severe accidents.
The offering of new designs is an opportunity to review
real plants. At the same time, these are plants still
on the drawing board where designs for severe accidents

O. can be optimized. New designs also provide an incentive
for constructive industry participation. The use of

i standardization of design offers NRC and industry an
opportunity to maximize the effectiveness of limited,

resources. The current standardization policy of NRC,

| also describes, in Appendix 0 of 10CFR Part 50, the
| steps for resolving design questions, such as those involving
'

severe accidents, for standardized designs.

The staff believes that it is possible to begin reviews
of specific standard plant design applications with an
expectation of fully resolving the severe accident questions

. in the course of the review. This belief is predicated
on the availability of results from ongoing NRC, IDCOR
and vendor research; confirmatory conclusions from the
Zion and Indian Point risk assessments; and the avail-
ability of a reactor safety goal . Such an approach would

| provide incentive to industry to address severe accident
! phenomena. It would replace the current unfocused long-

term generic rulemaking and concentrate our efforts onI
' real plants and real choices in design and operations.

Such an approach would not address the question of whether
design or operating features for severe accidents, beyond
those of the Interim Rule, need to be backfit to operating
plants. But this question can probably be safely deferred

i for several years based on the results of our ongoing
\- risk assessments and reviews of risk assessments for

. operating plants when viewed in light of the Comission's
! draft safety goal. In any event, the development of

Phase III for the systematic evaluation program (SEP)

"7[
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O
to include a plant specific, probabilistic risk
assessment (PRA) is perhaps a more effective way to
address operating plants. The impracticalities of
further backfits to operating plants in the next few
years also lead us to believe that the question of
backfits for severe accidents, beyond those already
mandated, should be deferred for now.

The Commission could, at this time, issue a policy
statement as a logical successor to the series of
changes in requirements for design and operation
of nuclear power plants which have already been made
as a result of the accident at Three Mile Island.-

We have drafted such a statement (see Enclosure A)'

as though it were to be issued after or concurrent with
the Safety Goal . It discusses a group of interrelated
standards that would make the next generation of-

reactors safer than the best of those presently being
licensed. The Comission has already taken a step in yQ
this direction with the recent Construction Pennit/
Manufacturing License Rule which would accept current Ykat
designs with some changes in principal features, to
be determined during OL review, that can be incorporated ,7 r

without major redesigns. 4 M *"
| Y

Issuance of a policy statement suc s Enclosure A would
not in itself accept the designs. Rather, it would serve
to clarify that current designs could be submitted for
license review without the likelihood of fundamental
change, and applicants could, after about 2 or 3 years
of evaluation against specified standards, expect to
receive design approvals. This is probably faster than

| the case of a generic rule followed by standard design
submittal s . No new CP could be expected to be issued
before about 1984 or 1985 under the standard design
approval approach, but realistic plans and cost estimates
could be drawn up by utilities on the basis of the policy
statement. This approach would give clear preference to
standardized designs in licensing by emphasizing rulemaking
(see 10CFR Part 50, Appendix 0. Section 7) as the method of

,

design approval . This would also encourage movement towards'

one step licensing since most standard designs are now
nearly final,

f
'

In the interim, i.e., between now and 1984-85, before
completion of the reviews of standard designs against the
full list of criteria in the policy statement, the
Commission should consider allowing new applications to
reference approved FDAs (under the previous standardization

D policy), provided the application is amended and reviewed
V against the new CP/ML rule. Some background on standard-

ization is provided in Enclosure B.

)
__- - - _ .
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O
We believe that with the use of PRA and compliance with
current regulations (including the CP rule) it can be
shown that present generation standard designs, with due
care in construction, test and operation, satisfy the
safety policy the Commission is considering. We believe
that the Commission should substitute rulemakings on
specific standard plant designs for the generic severe.

accident rulemaking. We caution that the enclosed policy
statement attaches considerable importance to the use of
Probabilistic Risk Assessment (PRA) to measure the plant
risk against the quantitative guidelines of the Comission's
safety policy. There is some weakness in this approach
because of the significant uncertainties in PRA. That

! is why PRA alone is not a sufficient test. The policy
must rest on a balance of conventional review and PRA.
That is also why the research program must be closely
coupled to the Commission's policies for use of PRA
in programs relating to operating reactors (Phase III
of the Systematic Evaluation Program and the National
Reliability Evaluation Program) and to new CP applica-
tio ns . We recommend this approach on the presumption
that the Commission's safety policy will include quan-
titative guidelines, require cost-benefit analyses, and
require applicants to demonstrate that risk is as low^

as reasonably achievab1'e (ALARA). It should also address
the degree to which sabotage and other external factors
are to be included in comparisons with the safety goal .

Recommendation: That the Commission':

1. Approve the concept outlined in this paper and in
the draft policy statement of Enclosure A.,

.

2. Note that:

a) Staff will further refine the policy statement

in Enclosure A by February,1982;

b) Further information will be included on:i

basis for compliance with the safety goal;,

escape clause for additional requirements, if.

needed;

legal aspects,.

c) Review will be requested of ACRS;

O d) Industry reaction will be solicited;
v

._ _ __ . _ . ._ . . --
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~

e) Public comment could be coordinated with comments
on the safety goal.

Scheduling: Commission action on this paper is required by January
15, 1982 in order to allow time for ACRS review, industry
comment, necessary revisions, and ret'irn to the Commission
by February 15.

.

s

(,4) \ 5/

Willia J. Dircks
Executive Director for Operations

Enclosures:
"A" - Draft Commission Policy Statement

on Licensing Policy for New Power
Plant Construction Pemit Applications

"B" - Background on Standardization-

OO Commission'ers' comments should be provided directly to the
Office of the Secretary by c.o.b. January 15, 1982.

Commission staff office comments, if any, should be submitted
to the Commissioners NLT January 8, 1982, with an information
copy to the Office of the Secretary. If the paper is of such
a nature that it requires additional time for analytical review
and comment, the Commissioners and the Secretariat should be
apprised of when comments may be expected.

This paper is tentatively scheduled for consideration at an open
meeting during the week of January 4, 1982. Please refer to the
appropriate weekly Commission schedule, when published, for a
specific date and time.

DISTRIBUTION:
Commissioners
Commission Staff Offices
EDO
ELD
ACRS
ASLBP
ALSAP
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Enclosure A

POSSIBLE COMMISSION STATEMENT

ON

LICENSING POLICY FOR NEW POWER PLANT

CONSTRUCTION PERMIT APPLICATIONS

Introduction: History and Purpose of Policy Statement

The Three Mile Island (TMI) accident prompted the Comission to consider and

,
mandate a series of changes in design and operation of nuclear power plants as

a response to deficiencies revealed by that accident. Since many reactors

were already operating, the Commission focused first on requirements for

operating Babcock and Wilcox reactors and then turned to other operating reactors.

Later, the Commission set requirements for plants whose operating license (OL)

review was interrupted by the attention paid to operating plants. Still later

a separate set of requirenents was developed for plants whose construction

(O pennit (CU review was interrupted by the accident. This last set of require->

ments, embodied in the Construction Permit / Manufacturing License (CP/ML) Rule

is expected to be published in effective forp by January 1982.

The Commission now intends to outline its policy for new CP applications and
.

| reactivated CP applications with respect to design requirements. In this
!

| policy statement, we will connect our present requirements for the current

| classes of reactors to our new safety policy, and to our previous standard-

ization rules, thereby identifying for new or reactivated CP applications the

general licensing policy for new light water nuclear power reactors.
i

As part of the Commission's response to TMI, an Action Plan (NUREG-0660,

May 1980) was issued. Section II.B of that Plan deals with the siting of

plants and the requirements for coping with severe accidents. The thrust
'

of that section of the Plan is to reconsider the manner in which severe

accidents should be factored into the regulatory process. The Commission

9
_ - -
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j has already issued interim rules concerning degraded core cooling. However,

promulgation of final generic requirements for severe accidents will take j,
,_

'

additional time and research. The Commission does not believe that, in the s
,

interim, this continuing research should be a deterrent to the placement of

j orders or the initiation of licensing reviews for new CP applications. We

thus need to state our current general licensing policy as it relates to

policy for coping with severe accidents. For the reasons discussed below,

j the Commission believes that reactors of modern design, improved to take into

account the CP regulation promulgated as a result of the TMI accident and the

; insights afforded by contemporary probabilistic risk assessments, can be shown

! to be acceptable for severe accident concerns. This conclusion embodies due
i

consideration of the Commission's proposed statement of safety policy. It

i permits plants to be sited at locations similar to those required by current

siting practice. These reactors of modern design are typified by those

represented in vendor-specific and architect / engineer-specific standardized

safety analysis reports. As discussed below, the policy contains seven inter-

related components: safety policy, use of probabilistic risk analysis in

safety review, lessons learned from TMI, the Standard Review Plan, standardization,

further research in severe accidents, and implementation of the policy.

Safety Policy

The Commission has recently developed and published for comment a safety policy
r

which presents several qualitative safety goals and quantitative probabilistic

guidelines. It also includes numerical guidance to assure that the risks

of nuclear power plants are as low as reasonably achievable. Implementation
,

O
of the safety goal will require extensive use of probabilistic risk assessment

|

| (PRA). Although there are limitations on the use of probabilistic risk

6-77
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O
assessment, the Commission considers it to be a valuable adjunct to the'

established safety review process. Many probabilistic risk assessments of

U.S. reactors have been made since two reactors were analyzed and reported

in the Reactor Safety Study (WASH-1400). These include risk assessments

done under the NRC's Reactor Safety Study Methodology Application Program

(RSSMAP) and Interim Reliability Evaluation Program (IREP), as well as a

number of industry studies (Big Rock Point, Limerick, Zion, etc.).

These assessments have varied in scope, depth and quality; but, taken as a

whole, they indicate a careful growth in the constructive use of these tech-

niques as a supplement to the safety review process. They improve our under-

standing of the severe accident sequences to which a plant is most vulnerable,

and they provide a tentative measure of the overall risk posed by a plant

(as well as the constituents of that risk). The studies conducted to date

also provide the basis for a preliminary, but important, generic conclusion:

that the risk from some (perhaps all) nuclear power reactors of current modern

design could be shown to meet the goals and guidelines of the Commission's
!

| safety policy, provided that these reactors are built, tested, and operated
|

| with suitable care.

Some of these risk assessments and appraisals of operational experience have

identified new equipment and specific plant features that have a high potential

for risk reduction. The features so identified typically involve system

design and operation details and not fundamental design characteristics.

Examples include the interfacing systems' loss-of-coolant accident identified

in the assessment of the Surry plant; simple surveillance procedures now

undertaken on pressurir=d water reactors (PWR) reduce this dominant risk

contributor. The study of Sequoyah in RSSMAP identified blockage of the

9
,
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drains connecting the ice condenser compartments as risk-significant; here

again, simple surveillance procedures provide significant risk reduction

for this ice-condenser type of containment. Post-TMI special assessments of

PWR auxiliary feedwater systems identified many changes that substantially

increased the system reliability. Some of these changes were small system

design refinements; the largest change was the addition of a third pump

to a two-pump system. At the Peach Bottom facility, anticipated transients
'

without scram (ATWS) were found to be predominant contributors to risk.

Therefore, a requirement for prompt trip of the recirct.lation pumps was

imposed for BWRs. While this did not solve the problem, it greatly reduced

the early pressure risk (which could make the vessel fail).

In sum, considering the risk assessments thus far made, we note that current

generation light water reactors are estimate ~d to be close to.or below the 1,

,

risk levels we believe acceptable, and that cost-effective means of further

risk reduction are of ten readily apparent through PRA. We are thus persuaded

that most recent U.S.-designed standardized reactors, with suitable balance- ,

of-plant equipment, can be shown to meet our safety goals and that PRA can

be used to decide what design measures are requit ed to be included to recuce

risks to as low as reasonably achievable levels consistent with the guidance 7,s

in our safety policy.
-

Use of PRA in License Review

The Comission recognizes that probabilistic risk assessment (PRA), if used 1

effectively in the design process, can improve both the safety and the cost-

effectiveness of the plant. The perfomance of a PRA, as a supplement to

current regulations and the current licensing process, is considered sufficiently ;.i

I i
valuable that it should be completed by an applicant and reviewed by NRC before '

|

k0f - '
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issuance of a CF for any new application or 'for any reactivation of a previously-

deferred CP anplication. Ve believe that such studies can help to identify

design featdres that would either lessen the likelihood of degraded core

cooling events (prevention), arrest the extent of damage by successful inter-
'

diction of a degraded core cooling event (management), or lessen the ensuing

consequences of a core meltdown (mitigation). We do not mean to imply that our

policy is to requi/e zero,rthk. We expect that PRA can help to expose those

design variations which are practical and which make a significant contribution

to risk reduction comensurate with their cost, consistent with the cost-

effectiveness criterion of our safety policy. We have already proposed for

near-tenn cps that PRA be factored into the design process ~ shortly after CP

issuance. Thus, our policy for new CP applications is to simply move che

PRA and associated reliability engineering programs forward in the design

process and the regulatory process.
.

Lessons Learned from TMI

The lessons learned from TMI have been appli' . to verating reactors, plants

in OL, review. and plitnts now undergoing CP review. Tne Commission's policy
'

for the near-tenn CP applicants has been that each such' plant should comply

with the appropriate subset of the Action Plan,'~now embodied in the CP/ML

Rule and d'iscussed in NUREG-0718. It is our policy ~that future CP applications

or reactivations will also be required to comply with this regulation.
%

,

Standard Review Plan
:

The Commission staff iswed an updated version of the Standard Review Plan

(NUREG-0800) in July 1981. It is our expectation that new CP applications

and reactivations would include an evaluation of ~adherenecdo,,this SRP.
' It is Commission policy to ensure that every new CP application or reactivation, , -

e,
/ ,.

,,ne ! # A
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meet the current SRP, unless differences are described and justified.

Standardization

The Commission reiterates its support for standardization. To this end, it

expects holders of Preliminary Design Authorizations (PDA) and applicants for
,

Final Design Authorizations (FDA) to modify their applications to confonn

with this policy statement, if the design approvals are to be used in any

future CP applications. When reviewed by the staff and approved in rulemaking -

the Commission intends that acceptance of the standardized designs would be

binding, as appropriate, for a period of ten years, except where new infonnation

showed that the design did not meet our safety goal . Both the staff and

applicants would be bound by the approval . Ten years appears a reasonable

choice on two grounds: first, it pennits the completion of relevant research

and due consideration of the results before changes are made; and, second, it -

is a time span consistent with practical use of standardized designs. The

Commission intends that approval of standard designs be accomplished by rule-

making in accordance with 10CFR Part 50, Appendix 0. Section 7. Appl icants

seeking this course will be given priority, over custom plant applications,

in the assignment of staff review resources.
.

The Conunission acknowledges the importance of reviewing final design information

in the performance of probabilistic risk assessments. This will probably require

that the FDA-level of design detail for the nuclear steam supply system (NSSS)

and for a substantial portion of the balance-of-plant (80P) equipment be

available before successful completion of the licensing review for a new

plant. Because of this, and in view of our limited resources for initiating
'

) new CP reviews, the Commission will give preference, at the time of docketing,

to standard plant applications for which a substantial portion of the NSSS and

/J-YI
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BOP design has been completed.*-

Further Research on Severe Accidents

The Commission is conducting a research program on the phenomenology of severe

accidents. This program includes studies in probabilistic risk assessment,

analyses of systems transients (including severe accidents where core damage

is hypothesized), fuel behavior, fission product behavior, and containment

response to severe loadings. There is substantial uncertainty in the risk

calculations which would be used in testing adherence to our safety policy,

and this plays a role in shaping future research. The uncertainty in the

" front end," or accident initiation likelihood, is generally believed to be

optimistically biased, due to possible lack of completeness in describing

scenarios and to difficulties in identifying and modeling connon cause failures.

On the other hand, the ""back end," or consequence estimation of risk assess-

ment, is generally believed to be conservatively biased, since even the partial

failure of core cooling is usually taken as cort. melt--and recent research

(see NUREG-0772) indicates that radioactive releases, at least in some major

accident sequences where containment failure is delayed, are likely to be

substantially lower than previous predictions. These biases tend to cancel

one another in the overall risk cstimate; however, they limit the usefulness

of PRA for weighing the relative merits of different design or operating

features.

i

Continued research is warranted to provide confinnatory information on the

level of safety of plants. The research will also enable a more precise

appraisal of specific design and operational refinements, especially from the

O *See previous Commission policy statement (e.g., 43FR38954, August 31, 1978)
with respect to antitrust aspects involved in standardization approach.

"fS
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value-impact view, that may be indicated for further reduction of risk.

In addition, better understanding of the dominant severe accident sequences

and of the magnitude of radioactive releases can lead to substantial

improvements in emergency preparedness. The principal areas of research
'

are:

comon cause accident contributors;.

system interactions;.

accident management, including guidelines for re:overy from a core.

damage event;

human factors;.

phenomenological research on behavior of damaged cores;.

applications research on behavior of existing systems and components.

given the accident environment;

fission product release and transport; and, _.

value impact analysis of potential add-on systems..

We expect these research programs to be essentially complete by 1985. The

Commission also notes a substantial commitment of industry resources through

1983 for severe accident evaluation under the auspices of the IDCOR program.

It is important to our promulgation of this policy statement that the IDCOR

program continue on its present course and schedule.

Our present view is that we do not expect our policy to change as a result
,

| of ongoing research with respect to the fundamentals of the present designs

and their general adherence to our safety policy. We expect research results

to pennit further risk reduction by identifying worthwhile refinements in

present design or operating practices rather than indicating major redesign

needs. The research will also help to develop more accurate probabilistic

risk assessment methods for use in regulatory decisionmaking and to provide

f - (b
m
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gruter assurance of safety.

Implementation

The Commission sets the following guidelines for new CP applicants and the
~

staff for review of these applications or any CP reactivations that might be

sutrnitted:

(1) demonstration of compliance with current Commission regulations,

including the TMI requirements set out in 10CFR 50.34;-

(ii) completion of a PRA before CP-issuance; demonstration of adherence

to the draft safety goal and guidelines; and commitment to install

cost-effective design features for prevention, management, or'

mitigation of severe accidents (within the guidelines of the safety

goal policy);

(iii) adherence to the current version of the Standard Review Plan

(NUREG-0800); and ,

(iv) consideration of all applicable Unresolved Safety Issues.

For th'1e CP applications and reactivations meeting the guidelines above,
i

it is the Commission's expectation that no additional fundamental design

requirements relating to severe accidents would be issued, unless new safety

information shows nonconfonnance to our safety goal .

! O
|

!
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Enclosure B

BACKGROUND ON STANDARDIZATION

In August 1978, the Commission issued a policy statement, " Statement on

Standardization of Nuclear Power Plants," which expanded on the standardization

concept for nuclear plants and described specific policy changes being made

to improve the usefulness of the Commission's standardization program. That

policy statement, among other things, defines the effective time periods
^

for design approvals under each of the four standardization concepts. For

example, under the replicate plan concept, an applicant for a new construction

permit (CP) can reference a base plant up to 3 years after the issuance of the

CP Safety Evaluation Report for the base plant. Under the reference system

concept, the Final Design Approval (FDA-1) expires 3 years after the expiration

of the related Preliminary Design Approval .
_

In a letter dated July 23, 1981, the Atomic Industrial Forum (AIF) recommended

that the Commission consider (1) extending the reference period for replicate

plant applications and (2) allowing a plant with an operating license SER to

serve as a base-plant for a replicate plant application for a CP.

In a letter dated September 15, 1981, Combustion Engineering (CE) requested

that the Comission either (1) replace the allowed time period under the;

reference systen concept with a limit on the number of plants which may

reference the design (CE suggests that 50 units be the limit); or (2) change

the reference limit to 50 units or a minimum of 10 years from the issuance
|

of the FDA-1, whichever comes first.

The two letters raise narrow policy issues regarding the Standardization

Policy. However, there is a broader policy issue imbedded in the industry

letters. The current Standardization Policy was enunciated before the TMI-2

f-% .

|
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O accident. Following the accident, the notion of a demarcation between the

current generation of plants (those operating and those under Of or CP review)

and a future generation of plants was raised. The distinction was that

approval of future plants would be designed based on a reformulation of the

siting criteria and design requirements to reflect all that had been learned

over the years, including broader lessons from TMI-2. Thus, the TMI Action

Plan (including the Near-Term Construction P'ennit and Manufacturing License

requirements) was developed with the current generation of plants in mind,

leaving open the question of possible broader changes for a future generation

of plants. Since the Commission has already devoted considerable time and

effort on ors, OLs and pending cps, it now is logical to turn to questions

involving future CP applications. This subject cannot be separated from

the severe accident rulemaking and associated research.'
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APPENDIX IX
l CRBR: BACKGROUND, ORGANIZATION, REVIEW

PLAN & SCHEDULE,
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!

| ACRS BRIEFING OUTLINE i
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I

!

o BACKGROUND
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! o ORGANIZATION

!

o REVIEW PLAN & SCHEDULE
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o RECENT EVENTS
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BACKGROUND

APPLICATION DOCKETED APR. 75

ACRS REPORT ON CDA 1.!" c <. AUG. 76.

MJ
| FES ISSUED FEB. 77

SSR ISSUED MAR. 77

ASLB PROCEEDINGS SUSPENDED APR. 77

GAMMILL - CAFFEY LETTER NOV. 78

O DAVIS - PALLADINO LETTER AUG. 81- -

CRBRP0 ESTABLISHED SEPT. 81
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IMPACT OF_EXEMPTII)H J E8E IT AUTHORIZED, ON LICENSING REVIEW

IF
EXEMPTION WORK'
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i UPCOMING EVENTS
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DISCUSSION TOPICS FOR

FEBRUARY ACRS SUBCOMMITTEE MEFTING

o CRBRP0 ORGANIZATION

o REVIEW STATUS IN MID-1977 .

o DESIGN CHANGES SINCE MID-1977

o REVIEW PLANS AND SCHEDULES

INCLUDING EXEMPTIONi

o DESIGN CRITERIA

o RESEARCH AND TECHNICAL ASSISTANCE

NEEDED TO SUPPORT LICENSING
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PROJECT LICENSING PROFILE

o DESIGN AND R&D NEARLY COMPLETE

o $500 MILLION IN HARDWARE

o FES & SSR ISSUED
|

0 PREVIOUS SAFETY REVIEW, NOT ENTIRELY REC 0VERABLE

o HEARING STATUS

O 7 PARTIES-

- 18 CONTENTIONS

-

EXTENSIVE DISCOVERY

o '76 COMMISSION DECISION ON NEPA RESPONSIBILITY

'

o HEAVY RELIANCE ON DOE LABS

O
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FY'82 NRR PROGRAM SUPPORT BY DOE IABORATORIES

lab JRgN f0 i

LOS ALAMOS 1,125 - REACTOR CORE DESIGN

CONTAINMENT-

- CORE DISRUPTIVE ACCIDENTS

REACTIVITY TRANSIENTS-

BNL 750 - HEAT TRANSPORT SYSTEMS
'

ENVIRONMENTS FROM S0DIUM LEAKS-

UNDER-COOLING ACCIDENTS-

- PRA REVIEW l

D INEL 600 INSTRUMENTATION AND CONTROL-

HIGH-TEMPERATURE MECH. DESIGN-

q - S0DIUM SYSTEMS
- S0DIUM FIRE PROTECTION

PNL 25 - ENVIRONMENTAL ISSUES

TOTAL 2,500
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j NRC RESEARCH PLAN

o JOINT EFFORT OF NRR AND RES TO ESTABLISH NEEDS FOR

CRBR LICENSING

o WORKING GROUP ACTIVITIES*

,

- MEETINGS WITH DOE

- REVIEW STATUS OF MAJOR ISSUES<

- IDENTIFY SPECIFIC INF0 NEEDED FOR LICENSING

|
- PARTICIPATION BY BNL, LANL, SNL

o ISSUES DOMINATED BY CDA

o COMPLETE INITIAL PLAN BY END OF YEAR

o APPLICANT PARTICIPATION EXPECTED

:
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STATUS OF APPLICATION

:

! o UPDATE OF CRBR ER

LMFBR PROGRAM EIS-

i

ANSWERS TO RECENT QUESTIONS|
-

: o PSAR REFLECTS CURRENT DESIGN

o AMEND PSAR TO SHOW SYSTEMATIC EVALUATIONj

OF NEW NRC REQUIREMENTS

REGULATIONS-

REG, GUIDES-

O TMI
'

-

USIs-

;
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HIGHLIGHTS

CRBR DESIGN CHANGES

o HETEROGENE0US CORE

o ADDED DIVERSE DC POWER SUPPLY

o NEW ENGINEERED SAFETY FEATURES

o ENHANCED SEISMIC DESIGN

O

O
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i

LMFBR (VS LWR)
:

I

o PRIMARY COOLANT SYSTEM
|
'

- LOW PRESSURE

i - HIGH TEMPERATURE
!

!

|
o ENERGETIC CHEMICAL REACTIONS OF S0DIUM WITH

I-
O- ~

- OXYGEN

- WATER

- CONCRETE

:

o POSITIVE REACTIVITY FEEDBACK FROM

- VOIDS IN S0DIUM

- FUEL RELOCATION

1

O
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|

SPECIAL REVIEW PROBIFMS

i

i o MANY LWR STANDARDS AND REG GUIDES NOT DIRECTLY

APPLICABLE

CRLICENSINGCRITERIAo

o CORE DISRUPTIVE ACCIDENTS
'

- HISTORICALLY MAJOR LMFBR ACCIDENT

- LOW PROBABILITY BUT POTENTIALLY SEVERE

CCNSEQUENCES

- EVALUATION REQUIRES MODELING 0F CORE

BEHAVIOR AFTER DISASSEMBLY AND MELTING
,
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PROPOSED ACTIVITIES UNDER 50.12 !

o SITE CLEARING, GRADING, AND EXCAVATION FOR MAIN BUILDINGS, TEMPORARY SUPPORT,

AND CERTAIN SERVICE FACILITIES.

o CONSTRUCTION OF TEMPORARY SUPPORT AND SERVICE FACILITIES INCLUDING:

- ROADS AND RAILROADS SPURS

- ON-SITE QUARRY AND CRUSHING FACILITY

- CONCRETE BATCHING AND MIXING PLANT

- BARGE UNLOADING FACILITY

- SERVICE FACILITIES (CONSTRUCTION PARKING, WORK AND STORAGE AREAS)

- FIRE PROTECTION SYSTEM
'b

i - STORM DRAINAGE SYSTEM
,N

O
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! PRGJECT PARTICIPANTS

1

?t

CO-APPLICANTS: DOE, PMC AND TVA
,

REACTOR MANUFACTURERS: WESTINGHOUSE'(LEAD)

i GENERAL ELECTRIC .

ATOMICS INTERNATIONAL

! ARCHITECT ENGINEER: BURNS AND ROE

' CONSTRUCTOR: STONE & WEBSTER
!

!
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EXEMP.I.10N LWA-1 LWA-2

i

GOVERNED BY: 10 CFR 50.12 10 CFR 50.10 10 CFR 50.10

i

ISSUED llY COMMISSION DIRECTOR, NRR DIRECTOR, NRR

i REQUIRES: ' CONSIDERATION OF (1) COMPLETION OF ENVIRON- SAME AS LWA-1, PLUS
-

ENVIRONMENTAL IMPACT, MENTAL REVIEW AND FINDING 0F N0 UNRESOLVED

(2) REDRESSABILITY, PUBLIC HEARING ON , SAFETY ISSilES RELATED 10

(3) FORECLOSURE OF NEPA AND SITE SulT- ' PROPOSED ACTIVITIES.

ALTERNATIVES, (10 ABILITY AND BOARD

PUBLIC INTEREST. ISSUES FINDING.
g

I
NO FES, SSR OR PUBLIC
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D llEARING REQ'D.'
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CRBRP SAFETY REVIEW SCHEDULE
.

,

Reinitiate Safety Review. }".
10/01/81

i[
-

Identify remaining safety information r's
requirements. 01/01/ 82 '

Receive remaining safety informatica
from applicant. 03/01/82

,
'

'

. SER inputs provided to Project Manager.
.

05/15/82 e
' Issue draft SER

'

07/01/82
.

Meeting with applicant to discuss .
"

resolution of SER open items. 07/15/82
~

~~
.'

*

Meetingswith applicant to resolve SER .

open items. As necessary
%.

SER inputs on open items provided to
Project Manager. 01/15/83.

-

..
-

,

Issue SER. -

. 03/01/83
ACRS Meeting. . ;,,. ,

05/07/83
41 Receive ACRS letter.

-

t 05/15/83 ,

Issue SER Supplement. -

07/01/83 1

Begin safety hearing.
-

' 10/01/83
,

.

Complete safety hearing. r

02/01/84 '~
pASLB issues partial initial deci is onon safety matters. 05/01/E4 /

. .

Issue CP
. -

,
05/01/84 -
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APPENDIX X

O BWR FUTURE DIRECTIONS
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.O BWR FUTURE DIRECTIONS

SLIDE 1 - TITLE
'

MY NAME IS DAN WILKINS. | AM THE GENERAL MANAGER OF THE NUCLEAR

POWER SYSTEMS ENblNEERING DEPARTMENT AT THE GENERAL ELECTRIC COMPANY --

RESPONSIBLE fur THE DESIGN OF OUR BOILING WATER REACTOR PRODUCT

LINES.

| AM PLEASED TO HAVE THE OPPORTUNITY TO DISCUSS WITH THE

COMMITTEE THE CURRENT STATUS AND FUTURE OF BWR DESIGN. FUTURE LWR

DESIGNS ARE AN IMPORTANT SUBJECT AND IT'S ENCOURAGING TO SEE THE ACRS

THINKING ABOUT THE FUTURE OF NUCLEAR TECHNOLOGY IN TODAY'S DIFFICULT

CLIMATE.

O
SLIDE 2 - OUTLINE

BEFORE DISCUSSING THE FUTURE, I WOULD FIRST LIKE TO VERY BRIEFLY

REVIEW PAST BWR DESIGN EVOLUTION AND THE PRESENT BWR PRODUCT. THE

R ASON FOR THIS APPROA'CH IS THAT OUR OWN VIEWS OF THE BWR FUTURE ARE

STRONGLY INFLUENCED BY OUR LEARNING EXPERIENCES OF THE PAST. WITH

THIS BALKGROUND, I WILL THEN DISCUSS SOME OF OUR M,0RE RECENT POST-TMI

EVALUATIONS OF THE BWR -- THE CONCLUSIONS WE HAVE REACHED -- AND THE

PLANT PROTECTION IMPROVEMENTS WE HAVE IDENTIFIED AND EITHER WILL BE

IMPLEMENTING OR ARE CONSIDERING FOR FUTURE PLANTS.

- e

/)- / 0 ?
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BWR FUTURE DIRECTIONS
ACRS MEETING, 1/ 7/ 82

O "^"' 2 '

FROM MY REMARKS THIS MORNING YOU WILL SEE THAT OUR APPROACH TO'

BWR DESIGN HAS RESTED ON FOUR MAJOR PRINCIPLES:

O CONTINUOUS SIMPLIFICATION OF THE DESIGN

O STANDARDIZATION OF THE ENTIRE NUCLEAR ISLAND

0 Ev0LUTIONARY -- RATHER THAN REVOLUTIONARY -- CHANGE

O THOROUGH " TEST BEFORE USE" 0F NEW FEATURES.

WE EXrECT THESE SAME PRINCIPLES TO GUIDE BWR DESIGN EVOLUTION IN THE

FU1URE.

SLlDE 3 - BWR EVOLUTION
O

;

LET'S LOOK BRIEFLY AT THE EVOLUTION CF THE BWR.

SLIDE 4 - DIRECT CYCLE ADVANTAGES

|
|

TWENTY-FIVE YEARS AGO, INDIRECT CYCLE PRESSURIZED WATER REACTOR

TECHNOLOGY WAS BEING DEVELOPED FOR THE NAVY. GE WAS HEAVILY INVOLVED

IN THAT PROGRAM, AND OTHERS WERE SELECTING PWR TECHNOLOGY FOR CENTRAL

POWER STATION APPLICATION. GE, HOWEVER, DEPARTED FROM THIS COURSE AND

CHOSE THE DIRet.T CYCLE BWR. WE MADE THAT DECISION BECAUSE WE FELT

THAT THE DIRECT CYCLE OFFERED SAFETY AND ECONOMIC ADVANTAGES THROUGH

SIMPLICITY; LOWER PRESSURE, INHERENT REACTIVITY CONTROL, AND DIRECT

CO*"' "'? UCATION BETWEEN WATER SOURCES AND THE REACTOR VESSEL #

g- ao
1

-
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BWR FUTURE DIRECTIONS

>I]
ACRS MEETING, l/ 7/82
PAGE 3

WE RECOGNIZED THAT THE BWR REPRESENTED A MORE DEVELOPMENTAL PRODUCT --

AND WOULD REQUIRE GREATER INVESTMENTS IN SUPPORTING TECHNOLOGY -- BUT

WE WERE CONVINCED THAT THE BENEFITS OF THE DIRECT CYCLE JUSTIFIED THE

INVtSTMENT.

SLIDE 5 - DRESDEN 1 BWR

DRESDEN 1 WAS CHARACTERIST|C OF GE'S FlRST GENERAT10N OF

COMMERCIAL BWR'S. IT EXHIBITS MANY FEATURES SIMILAR TO A PWR --

REACIOR VtSSEL, FOUR STE41 GENERATORS, AND PRIMARY AND SECONDARY

LOOPS. THE MAIN DIFFERENCE BETWEEN THE DRESDEN l BWR AND EARLY PWR

DESIGNS IS THAT DRESDEN l HAD A STEAM DRUM INSTEAD OF A PRESSURIZER.

IT OPERATED AS A " DUAL CYCLE" PROVIDING STEAM TO THE TURBINE FROM BOTH

THE STEAM DRUM AND THE STEAM GENERATORS. THIS DUAL CYCLE APPROACH

ALLOWED US TO DEMONSTRATE THE FEASIBILITY OF THE DIRECT CYCLE WHILE

RETAINING THE PROVEN CAPABILITY OF THE INDIRECT CYCLE.

SLIDE 6 - KRB

OUR FIRST MAJOR MOVE TOWARD BWR SIMPLIFICATION CAME WITH KRB IN

GERMANY. IN THAT PLANT, THE STEAM DRUM WAS ELIMINATED AND THE STEAM

SEPARATION AND DRYING FUNCTIONS WERE MOVED INSIDE THE REACTOR VESSEL --

A CHANGE WHICH WOULD BECOME PERMANENT TO THE BWR DESIGN. KRB STILL

RETAINED THE STE41 GENERATORS -- OPERATING AS A THREE-LOOP DUAL CYCLE
~' *p. ...y

/)- / //



BWR FUTURE DIRECTIONS

O ACRS MEETING, l/7/82
PAGE 4 ,

SLIDE 7 - OYSTER CREEK

OUR NEXT STEP IN SIMPLIFYING THE BWR OCCURRED AT OYSTER CREEK.

BY THIS TIME, WE HAD ACCUMULATED SUFFICIENT DIRECT CYCLE EXPERIENCE

THAT WE COULD JUSTIFY ELIMINATING THE STEAM GENERATORS. THE INCREASED

POWER RATING OF. 0YSTER CREEK REQUIRED THE USE OF FIVE EXTERNAL

RECIRCULATION LOOPS.

SLIDE 8 - DRESDEN 2

WITH DRESDEN 2, WE MADE OUR MOST RECENT MAJOR STEP IN SIMPLIFYING

THE BWR. JET PUMPS WERE ADDED INSIDE THE REACIOR VESSEL TO REDUCE THE
'

NUMBER OF EXTERNAL RECIRCULATION LOOPS TO TWO. THIS TWO RECIRCULATION

LOOP CONFIGURATION HAS REMAINED THE BASIC GE-BWR DESIGN TO THIS DAY.

IT IS INCORPORATED IN OUR BWR/3,4,5,6 PRODUCT LINES.

SLIDE 9 - BWR EVOLUTION SUMMARY

SO AS YOU CAN SEE, THE PAST 20 YEARS OF BWR EVOLUTION HAVE SEEN

THE BWR DESIGN EVOLVE FROM THE MORE COMPLEX DUAL CYCLE AT DRESDEN 1 TO

DAT S SIMPLER DIRECT CYCLE. OUR DESIGN PATH HAS BEEN ONE OF

EVOLUTIONARY SIMPLIFICATION WITH EACH CHANGE BEING THOROUGHLY TESTED

AND PROVEN BEFORE BEING IMPLEMENTED.

- s

O
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BWR FUTURE DIRECTIONS
ACRS MEETING, 1/7/ 82

.'(]) PAGt 5

SLIDE 10 - ABWR

WE EXPECT TO CONTINUE TO EVOLVE AND SIMPLIFY THE BWR IN THE

FUTURE. WE ARE ALREADY D0 LNG PRELIMINARY EVALUATION ON AN ADVANCED

BWR CONCEPT. A POTENTIAL NEXT STEP IN FURTHER SIMPLIFYING THE DIRECT

CYCLE MAY BE TO ELIMINATE THE EXTERNAL RECIRCULATION LOOPS ALTOGETHER

BY EMPLOYING INTERNAL RECIRCULATION PUMPS. WE ARE CURRENTLY

EVALUATING THE FEASIBILITY OF SUCH AN ADVANCED BWR WITH OUR BWR

PARTNERS IN JAPAN.

SLIDE 11 - PRESSURE SUPPRESSION ADVANTAGES

() OUR PIONEERING OF THE BWR DIRECT CYCLE WAS ACCOMPANIED BY A

PARALLEL DEVELOPMENT OF PRESSURE SUPPRESSION CONTAINMENT. WHILE EARLY

GE BWR'S WERE HOUSED IN DRY CONTAINMENTS, WE SAW ADVANTAGES IN

PRESSURE SUPPRESSION THROUGH ITS ABILITY TO STORE LARGE QUANTITIES OF

HEAT INSIDE THE CONTAINMENT, OPERATE AT A LOWER PRESSURE, PROVIDE THE

CAPABILITY TO BLOW DOWN THE PRIMARY SYSTEM AND TO " SCRUB" ANY FISSION

PRODUCTS WHICH MIGHT BE RELEASED FROM THE PRIMARY SYSTEM.

SLIDE 12 - PRESSURE SUPPRESSION CONTAINMENT

OVER THE YEARS, THE BWR REFERENCE PRESSURE SUPPRESSION

CONTAINMENT HAS EVOLVED FROM THE MARK | CONFIGURATION TO THE MARK 11,
.

AND THEN T^ ''4E CURRENT MARK l i l, iHIS EVOLUTION W'S MGTIVATEC

PRIMARILY BY SEISMIC, SPACIAL AND CONSTRUCTABILITY CONSIDERATIONS.

f - // 3
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BWR FUTURE DIRACRS MEETING, ECIlONS1/7/82
O PAGt 6d '

WHILE PHYSICAL CHARACTERISTICS OF THE BWR REFER"NCE CONTAINMENT

HAVE CHANGED THROUGH THIS EVOLUTIONARY PROCESS, THE PRESSURE

SUPPRESSION CONCEPT HAS REMAINED THE SAME AND REPRESENTS A SIGNIFICANT

DIFFERENCE BETWEEN BWR CONTAINMENT DESIGN AND THOSE OF OTHER LWR'S.

SLIDE 13 - |NCREASING REGULATORY EMPHASIS ON NUCLEAR |SLAND

ANOTHER IMPORTANT STEP IN THE GE BWR PRODUCT EVOLUTION OCCURRED

WITH THE INTRODUCTION OF THE STANDARD REACTOR |SLAND DESIGN (STRIDE)

IN 1972. THIS WAS PARTLY IN REPONSE TO AN INCREASING TREND OF

REGULATORY REQUIREMENTS AFFECTING NOT ONLY THE NUCLEAR STEAM SUPPLY

SYSTEM, BUT THE ENTIRE NUCLEAR ISLAND. MORE STRINGENT REGULATORY

O aeou'aeae"'s '" '"a ^asas or seisaic oesia" eie'"S e^''uaes-

OCCUPATIONAL EXPOSURE, ELECTRICAL SEPARATION, EQUIPMENT QUALIFICATION,

AND FIRE PROTECTION -- FOR EXAMPLE -- ALL POINTED TO THE NEED FOR

STRENGTHENED SYSTEM ENGINEERING AND TECHNICAL INTEGRATION OF THE

ENTIRE NUCLEAR |SLAND. DESIGN. STRIDb. RESPONDED TO THIS NEED.

|
;

.

A

O
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BWR FUlURE DIRECTIONS
ACRS MEETING, 1/7/82,m'(g PAGc 7

SLIDE 14 - STRIDE

THE GE STRIDE DESIGN PROVIDES A TECHNICALLY INTEGRATED DESIGN OF

ALL SYSTEMS IN THE REACTOR, FUEL, AUXILI ARY, DIESEL, RADWASTE AND

CONTROL BUILDINGS, AND THE OFFGAS SYSTEM IN THE TURBINE BUILDING, AND

ENCOMPASSES ALL RADl0 LOGICALLY SIGNIFICANT PARTS OF THE PLANT. THE

STRIDE DESIGN IS ENGlNEERED FOR AN ENVELOPE OF SITE PARAMETERS WHICH

ENCOMPASS AN ESTIMATED 90% OF USA SITES. IT ELIMINATES MANY OF THE

SYSTEM INTERFACE PROBLEMS INHERENT IN THE MORE TRADITIONAL SCOPE

SPLITS BETWEEN THE NSSS MANUFACTURER AND THE ARCHITECT ENGINEER.

WE BELIEVE THAT STANDARDIZATION OF THE NUCLEAR ISLAND DESIGN

OFFERS BENEFITS NOT ONLY IN SAFETY AND LICENSING, BUT ALSO IN LOWER

ENGINEERING COSTS, SHORTER CONSTRUCTION SCHEDULES, LOWER INSTALLED

COST, IMPROVED PLANT CAPACITY FACTOR, AND IMPROVED OPERATION AND

MAINTENANCE. WE EXPECT TO SEE AN INCREASING TREND IN THE FUTURE

TOWARD THE UTILIZATION' 0F STANDARDIZED NUCLEAR ISLAND DESIGNS, NOT

ONLY IN THE USA BUT AROUND THE WORLD.

THE GE STRIDE DESIGN IS 95% COMPLETE AND CURRENTLY UNDER

CONSTRUCTION AT THE TVA HARTSVILLE AND PHIPPS BEND SITES. IT FORMS

THE BAdlS fur THE GESSAR STANDARD SAFETY ANALYSIS REPORT SUBMITTED TO

THE NRC.
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SLIDE 15 - BWR TODAY

HAVING DISCUSSED THE EVOLUTION OF THE DIRECT CYCLE NUCLEAR

SYSTEM, PRESSURE SUPPRESSION CONTAINMENT, AND STRIDE, IT'S APPROPRIATE

TO LOOK AT THE CURRENT PRODUCT OF THESE EVOLUTIONS -- THE BWR/6 - MARK

lll. I WILL GIVE YOU A VERY QUICK DESCRIPTION OF IT WHICH WILL BE

USEFUL IN SOME OF THE DISCUSSIONS TO FOLLOW.

SLIDE 16 - BtR/6 REACTOR VESSEL
.

LET'S START WITH THE REACTOR VESSEL. FEEDWATER ENTERS THE

, REACTOR VESSEL AT ABOUT THE MID HEIGHT AND IS ROUTED DUWN TO A LOWER

PLENUM -- AND COMES UP THROUGH THE CORE REGION. BOILING OCCURb IN THE

CORE AND THE STEAM THEN PASSES THROUGH THE STEAM SEPARATORS AND DRYERS

INTERNAL TO THE REACTOR VESSEL -- AND EXITS OUT THE MAIN STEAM
--

LINE. THE CONTROL ROD DRIVES IN THE BOILING WATER REACTOR ARE BOTTOM
'

ENTRY CONTROL ROD DRIVES.

SLIDE 17 - Bl@ SCHEMATIC

LET'S LOOK AT THE OVERALL SYSTEM. THE STEAM COMES OUT OF THE

VESSEL THROUGH THE MAIN STEAM LINE AND PASSES DIRECTLY TO THE TURBINE.

ISOLATION VALVES ARE PROVIDED ON THE MAIN STEAM LINES, BOTH INBOARD

AND OUTBuARD OF THE CONTAINMENT. FEEDWATER IS RETURNED FROM THE
4

CONDENSER THROUGH OCf'| fl.~ . AL I ZEP.'. $ND FEEDWATER HEATERS AND 6! RECT _*Y

INTO THE REACTOR VESSEL. THE RECIRCULATION SYSTEM CIRCULATES WATER

l]- ||L



.

.

BWR FUTURE DIRECTIONS
ACRS MEETING, 1/ 7/ 82

- PAGE 9.

THROUGH THE REACTOR CORE. SUCTION FLOW IS TAKEN FROM THE VESSEL,

PASSES THROUGH A RECIRCULATION PUMP AND FLOW CONTROL VALVE (NOT

SHOWN), AND IS ROUTED BACK TO THE VESSEL WHERE IT DRIVES JET PUMPS AND

FORCES RECIRCULATION THROUGH THE REACTOR CORE.
.

THE MARK lil PRESSURE SUPPRESSION CONTAINMENT CONSISTS OF A

DRYWELL STRUCTURE, A SUPPRESSION POOL, AND A PRIMARY CONTAINMENT

SURROUNDED BY A SECONDARY CONTAINMENT. IN CASE OF A PlFE BREAK IN THE

PRIMARY SYSTEM, ANY STEAM RELEASED 15 ROUTED TO THE SUPPRESSION POOL.

IN ADDITION SAFETY RELIEF VALVES ON THE MAIN STEAM LINES ARE PIPED TO

THE SUPPRESSION POOL. FOR BOTH TRANSIENT AND ACCIDENT EVENTS ANY

RELEASE FROM THE PRIMARY SYSTEM GOES INTO THE SUPPRESSION POOL --

f~'J) WHERE IT IS QUENCHED AND SCRUBBED -- BEFORE REACHING THE PRIMARY

CONTAINMENT. FUTHERMORE, ANY LEAK IN THE MAIN CONTAINMENT IS STILL

CONTAINED WITHIN THE SECONDARY CONTAINMENT WHICH IS MAINTAINED AT

NEGATIVE PRESSURE RELATIVE TO THE ATMOSPHERE.

!
|

THIS COVERS THE MAIN BWR/6 - MARK lll FEATURES THAT WE WILL BE

TALKING ABOUT FROM TIME TO TIME THROUGHOUT THE REST OF THE

PRESENTATION.

|
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SLIDE 18 - TEST PROGRAMS

BEFORE LEAVING TODAY'S BWR/6-MARK lll DESIGN, I WANT TO SAY A FhW

WORDS ABOUT VERIFICATION TESTING -- OUR " TEST BEFORE USE" PHILOSOPHY

AS WE REFER TO IT. THE BWR/6 - MARK ||| |S A VERY THOROUGHLY TESTED

PRODUCT. IT IS BACKED UP BY:

O SMALL, INTERMEDI ATE AND LARGE SCALE MARK ll i CONTAINMENT

TESTING

O FULL SCALE FUEL BUNDLE HEAT TRANSFER TESTING

() 0 FULL SCALE FLOW INDUCED VIBRATION TESTING OF REACTOR INTERNALS

O ACCELERATED, FULL SCALE PIPE TESTING FOR STRESS CORROSION

PREVENTION

O EXPANDED, FULL-SCALE ECCS TESTING, AND

.

O EXTENSIVE MECHANICAL COMPONENT VERIFICATION TESTS.

THIS IS IN ADDITION TO NUMEROUS TESTS WHICH HAVE BEEN CONDUCTED TO

QUALIFY THE 650 COMPUTER PROGRAMS CURRENTLY APPROVED FOR USE IN

DESIGN. ALL-IN-ALL, WE HAVE MORE THAN 50 MAJOR TEST FACILITIES IN SAN

JOSE WHICH HAVE CONTRIBt.'TED TO THE BWR/6-MARK 'l l Dc"''" AND *

)SUPPORTINGTEC'HNOLOGYBASE--ANDTHESEHAVEBEENAUGMENTEDBY

NUMEROUS OFF-SITE TESTS CONDUCTED AT VENDOR FACILITIES AND OPERATING

8-//V
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O
REACTORS.

I MENTION THIS TESTING TO GIVE YOU SOME APPRECIATl0f4 0F BOTH THE

DEPTH OF ENGINEERING WHICH SUPPORTS THE BWR/6 - MARK lll DESIGN --

AND THE REASONS WE HAVE ADOPTED AN EVOLUTIONARY -- RATHER THAN

REVOLUTIONARY -- APPROACH TO DESIGN CHANGES. OUR EXPERIENCE HAS

TAUGHT US TO BE SKEPTICAL -- TO ANTICIPATE UNFORSEEN PROBLEMS WITH

EVEN THE BEST 'NTENTIONED DESIGN "lMPROVEMENTS" -- AND THAT THERE IS

NO SHORTCUT FOR " TEST BEFORE USE" TO ELIMINATE DESIGN PROBLEMS BEFORE

THEY REACH THE FIELD. OUR COMMITMENT TO THE " TEST BEFORE USE"

PHILOSOPHY SOMETIMES CAUSES US TO APPEAR SLOW IN IMPLEMENTING DESIGN

IMPROVEMENTS OTHERS BELIEVE TO BE "0BVIOUS", BUT IT HAS PAID OFF MANY

TIMES IN HELPING US FIND AND EL.lMINATE DESIGN WEAKNESSES BEFORE THEY
'

REACH THE FIELD. WE BELIEVE -- IN THE LbNG RUN - " TEST BEFORE USE"

IS IN THE BEST INTEREST OF THE PUBLIC, OUR CUSTOMERS AND OURSELVES --

' EVEN IF IT COSTS MORE AND TAKES LONGER IN THE SHORT TERM.
|

SLIDE 19 - RECENT GE EVALUATIONS

|
WE HAVE SO FAR DISCUSSED THE EVOLUT|ON OF THE BWR AND TODAY'S

'

BWR/6 - MARK ||| - STRIDE DESIGN, WITH THIS BACKGROUND l'D NOW LIKE

TO CHANGE COURSE AND PRESENT THE RESULTS OF GENERAL ELECTRIC COMPANY
l

| REEVALUATIONS OF THE GE BOLLING WATER REACTOR PERFORMED SINCE THE
i

! MARCH 1979 ACCIDENT AT THREE MILE lSLAND,

O
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THE OBJECTIVE OF THESE EVALUATIONS WAS TO ASSESS THE CAPABILITY

OF THE GE-BWR TO PROTECT BOTH THE PUBLIC AND THE PLANT CAPITAL

INVtSTMENT AGAINST DEGRADED TRASIENT AND ACCIDENT EVENTS. THEY

ENCOMPASSED A BROAD SPECTRUM OF INITIATING EVENTS RANGING FROM
'

TRANSIENTS WITHOUT PlPE BREAK TO LARGE PIPE BREAK ACCIDENTS. THEY

INCLUDED PERFORMANCE ANALYSES OF THE PLANT RESPONSE TO DEGRADED

EVthTS, RELI ABILITY ANALYSES TO DETERMINE THE PROBABILITY OF EACH

EVENT DtTERIORATING TO THE POINT OF SIGNIFICANT CORE DAMAGE, AND

ASSESSMENTS OF POTENTIAL OFF-SITE CONSEQUENCES.

I dlLL PRESENT THE RESULTS OF THESE ANALYSES THIS MORNING IN

THREE PARTS. FIRST, I WILL DISCUSS CERTAIN FEATURES OF THE GE-BWR

(~} WHICH OUR ANALYSES HAVE IDENTIFIED AS PROVIDING HIGHLY EFFECTIVE PLANT
"

PROTECTION FOR MANY OF THE DEGRADED EVENTS WE STUDIED. SECOND, | WILL

DISCUSS SOME OF THE GE-BWR INPROVEMENTS WHICH ARE BEING MADE AND

CONSIDERED SINCE THREE MILE ISLAND. FINALLY, | WILL PRESENT SOME

QUANTITATIVE RESULTS OF OUR RELI ABILITY ANALYSES FOR THE GE-BWR.

FOR CONSISTENCY MY REMARKS WILL BE RESTRICTED TO OUR CURRENT

BWR/6 PRODUCT IN A REFERENCE MARK lll PRESSURE SUPPRESSION

CONTAINMENT, ALTHOUGH MANY OF THE CONCLUSIONS ARE ALSO APPLICABLE TO

EARLIER GE-BWR' S,

4 ,2a
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SLIDE 20 - CORE PROTECTION FUNCTIONS

THE KET TO PLANT PROTECTION IN ANY NUCLEAR PLANT IS PROTECTION OF

THE REACIOR CORE. THIS INVOLVES THREE FUNCTIONS -- SCRAM -- SUPPLYING

WATER TO THE CORE -- AND REMOVING DECAY HEAT. THE SCRAM FUNCTION HAS

BEEN EXTENSIVELY DISCUSSED BEFORE THIS COMMITTEE IN CONNECTION WITH
'

PLANNED ATWS RULEMAKING -- SO I WlLL FOCUS TODAY'S DISCUSS 10N ON THE

LAST TWO FUNCTIONS. OUR ANALYSES HAVE IDENTIFIED SEVERAL FEATURES OF

THE BWR/6 WHICH PROVIDE HIGH ASSURANCE THAT ALL OF THESE FUNCTIONS

WILL BE PERFORMED -- EVEN DURING HIGHLY DEGRADED EVENTS.

'

SLIDE 21 - SYSTEMS TO SUPPLY WATER TO CORE

-

LET'S LOOK FIRST AT SYSTEMS TO SUPPLY WATER TO THE CORE, THE

BWR/6 HAS FOUR HIGH PRESSURE SYSTEMS AND THREE LOW PRESSURE SYSTEMS

WHICH CAN PROVIDE WATER TO THE REACTOR CORE. THESE SYSTEMS CONTAIN 13

| PUMPS -- 11 0F WHICH HAVE SUFFICIENT CAPACITY TO INDIVIDUALLY PROVIDE

MAKEUP WATER FOR DECAY HEAT REMOVAL IN A NON-BREAK EVENT. AT BOTH

HIGH AND LOW PRESSURES THESE SYSTEMS PROVIDE THE CAPABILITY TO SPRAY

THE CORE FROM ABOVE AND FLOOD IT FROM BELOW. THE TOP ENTRY CORE

SPRAYS PROVIDE CORE COOLING CAPABILITY EVEN IF THE CORE IS COMPLETELY

UNCOVERED.

O
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NUMEROUS WATER SUPPLIES ARE AN INHERENT FEATURE OF THE BWR
.

,

DIRECT CYCLE IN WHICH NORMAL PUMPlNG SYSTEMS -- FEEDWATER, CONDENSATE,

ISOLATION COOLING, CONTROL ROD DRIVE COOLING -- ROUTINELY PROVIDE

WATER TO THE REACTOR VESSEL. THESE SYSTEMS ARE BACKED UP BY THE

EMERGENCY COOLING SYSTEMS.

SLIDE 22 - BWR/6 PLANT

THE SYSTEMS TO SUPPLY WATER TO THE BWR CORE ARE NOT ONLY NUMEROUS

-- THEY ARE DIVERSE IN TERMS OF PHYSICAL LOCATION, MOTIVE POWER AND

WATER SUPPLIES. SOME PERSPECTIVE OF THIS DIVERSITY 15 PROVIDED BY AN

ISOMETRIC VIEW OF THE PLANT. THE CONDENSATE AND FEEDWATER PUMPS ARE

LOCATED IN THE TURBINE BUILDING, THE EMERGENCY CORE COOLING PUMPS ARE
,

' LOCATED IN'THE AUXILIARY BUILDING, AND THE CONTROL ROD DRIVE COOLING

PUMPS ARE LOCATED IN THE FUEL BUILDING. MOTIVE POWER IS PROVIDED BY

TWO OFF-SITE POWER SOURCES, THREE DIESEL GENERATORS LOCATED IN TWO

PHYSICALLY SEPARATED DIESEL GENERATOR BUILDINGS, AND -- IN THE CASE OF

THE REACTOR CORE ISOLATION COOLING SYSTEM -- BY A STEAM DRIVEN

TURBINE. AVAILABLE WATER SUPPLIES INCLUDE THE CONDENSATE STORAGE

TANK, THE CONDENSER HOT WELL, AND THE SUPPRESSION POOL -- WHICH ARE

AGAIN PHYSICALLY SEPARATED. WHILE NOT ALL PUMPS HAVE ACCESS TO ALL

SOURCES OF MOTIVE POWER OR WATER, THE OVERALL NETWORK PROVIDES A WATER

DELIVERY CAPABILITY AND RELIABILITY FAR IN EXCESS OF THAT REQUIRED TO

MEET REGULATORY REQUIREMENTS.

4

O
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THE DIVERSITY OF SYSTEMS TO SUPPLY WATER TO THE BWR CORE PLAYED

AN |MPORTANT ROLE IN PREVENTING DAMAGE TO THE REACTOR CORE DURING THE

19/> FIRE AT THE BROWNS FERRY PLANT. AT ONE TIME DURING THE FIRE,

WATE8 LEVEL WAS MAINTAINED ABOVE THE CORE BY NON-SAFETY GRADE PUMPS

UNTil ADDITIONAL WATER MAKEUP CAPABILITY COULD BE RESTORED. THIS'

EXPERIENCE SERVES TO UNDERSCORE THE VALUE OF THE NUMEROUS DIVERSE

SYSTEMS TO PROVIDE WATER TO THE REACTOR VESSEL WHICH ARE INHERENT IN

THE DIRECT CYCLE BOILING WATER REACTOR.

SLlDE 23 - DEPRESSURIZATION

THE NUMEROUS BWR/6 WATER SUPPLIES ARE MADE EVEN MORE EFFECTIVE BY

( ) THE CAPABILITY TO RAPIDLY DEPRESSURIZE THE REACTOR. THIS CAS BE DONE.

; IN AS LITTLE AS 5 MINUTES BY RELIEVING STEAM TO THE SUPPRESSION POOL.

THE SUPPRESSION POOL IS SIZED TO ACCEPT A FULL BLOWDOWN Or THE PxlMARY

SYSTEM WITHIN NORMAL OPERATING TEMPERATURE LIMITS. THIS RAPID

DEPRESSURIZATION CAPABILITY CAN BE EMPLOYED IF NEEDED TO MAKE ALL OF

THE BWR/6 WATER SUPPLIES AVAILABLE FOR ALL EVENTS.

SLIDE 24 - DECAY HEAT REMOVAL

IF REACTOR VESSEL WATER LEVEL IS MAINTAINED, DECAY HEAT REMOVAL

IN BWR/6 IS PASSIVE. STRONG NATURAL CIRCULATION INTERNAL TO THE

REACTOR VESSEL, AND STEAM RELIEF TO EITHER THE MAIN CONDENSER OR
-- ,

Sl'" DRESS 10N POOL HE AT S INPS, COMBI NE TO PROV IDE TH l f. "* " 'VE DFCAY

HEAT REMOVAL. BECAUSE OF PASSIVE DECAY HEAT REMOVAL, BWR/6 CORE!

|
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COOLING REQUIRES ONLY THAT ADEQUATE WATER LEVEL BE MAINTAINED IN THE

REACIOR VESSEL. THIS ENABLES THE OPERATOR TO CONCENTRATE HIS

ATTENTION DURING AN INVENTORY THREATENING EVENT ON THE SINGLE PRIMARY

OBJECTIVE OF MAINTAINING REACTOR WATER LEVEL -- ALL OTHER

CONSIDERATIONS ARE SECONDARY. THIS GREATLY SIMPLIFIES THE OPERATOR

EMERGENCY RESPONSE AS WE WILL SEE SHORTLY.

SLIDE 25 - WATER LEVEL MEASUREMENT

,

BECAUSE OF ITS CENTRAL IMPORTANCE TO CORE COOLING, WATER LEVEL IS

MEASURED DIRECTLY ON THE BWR/6 REACTOR VESSEL. THE MEASUREMENT IS

BASED ON DIFFERENTIAL PRESSURE TECHNIQUES, PROVIDES CONTINUOUS

( ) MEASUREMENT OF WATER LEVEL AB0VE THE TOP OF THE ACTIVE FUEL, AND 15
,

HIGHLY REDUNDANT. THE MEASURED WATER LEVEL IS USED FOR BOTH AUTOMATIC

AND MANUAL INITIATION OF PLANT PROTECTION SYSTEMS.

SLIDE 26 - SUPPRESSION POOL HEAT SINK

| WOULD NOW LIKE TO LEAVE THE REACTOR AND DISCUSS THE ROLE OF THE

MARK ||| PRESSURE SUPPRESSION CONTAINMENT IN PROVIDING PROTECTION

AGAINST DEGRADED TRANSIENT AND ACCIDENT EVENTS. LET'S FIRST DISCUSS

THE SUPPRESSION POOL HEAT SINK WHICH PROVIDES A VERY LARGE QUENCH TANK

FOR TRANSIENT AND ACCIDENT VENTS.

L

THIS SLIDE COMP ^RES Tuc STORED ENERGY I N BN" " WI TH THE PAS S I VE *

( ) HEAT CAPACITY OF THE MARK lil SUPPRESSION POOL HEAT SINK.

~hi

.



.

:

BWR FUTURE DIRECTIONS
ACRS MEETING, 1/7/82

:O PAGE 17

THE ENERGY STORED IN THE BWR/6 PRIMARY SYSTEM IS 470 BILLION

JOULES. FOR RELIEF VALVE DISCHARGES THE MARK lll SUPPRESSION POL IS

SIZED TO ACCEPT 520 BILLION JOULES WITHOUT EXCEEDING ITS 660 C NORMAL'

OPERATING LIMIT. THIS CAPABILITY OF THE CONTAINMENT TO ACCEPT TOTAL

BLOWDOWN OF THE PRIMARY SYSTEM 15 THE KEY TO THE REACTOR

DEPRESSURIZATION CAPABILITY -- WHICH WE HAVE ALREADY SEEN CONTRIBUTES

SIGNIFICANTLY TO BWR/6 CORE PROTECTION.

FOR A LOSS OF COOLANT ACCIDENT THE MARK lll SUPPRESSION POOL IS
0SIZED TO ACCEPT 810 BILLION JOULES WITHOUT EXCEEDING ITS 85 C

EMERGENCY OPERATING LIMIT. THIS PROVIDES SEVERAL HOURS OF POST-

ACCIDENT DECAY HEAT STORAGE CAPACITY BEFORE ACTIVE CONTAINMENT COOLING

SYSTEMS ARE NEEDED. THIS PASSl'VE CAPABILITY FREES THE OPERATOR TO

FOCUS HIS ATTENTION ON THE REACTOR DURING THE EARLY STAGES OF AN

ACCIDENT SEQUENCE.

SLIDE 27 - PLANT PROTECTION IMPROVEMENTS

OUR POST-TMl EVALUATIONS OF THE BWR HAVE NOT ONLY REINFORCED OUR

CONFIDENCE IN THE EXISTING BWR PLANT PROTECTION FEATURES -- THEY HAVE

ALSO IDtNTIFIED A NUMBER OF PLANT PROTECTION IMPROVEMENT OPPORTUNITIES

WHICH We ARE EITHER INCORPORATING OR CONSIDERING IN THE DESIGN OF

FUTURE BWR/6 PLANTS.

-
er

O

.

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



BWR FUTURE DIRECTIONS
ACRS MEETING, 1/7/82

(''s PAGE 18
U

SLIDE 28 - OPERATOR RESPONSE TO INVENTORY THREATENING EVENTS

ONE OF THE MOST SIGNIFICANT BWR PLANT PROTECTION IMPROVEMENTS

UNDERWAY IS IN THE OPERATOR INTERFACE. THE DIRECT CYCLE BWR HAS

SEVERAL ATTRACTIVE FEATURES WHICH ARE ~BEING EXPLOITED TO SIMPLIFY AND

IMPROVE THE OPERATOR INTERFACE. ONE IS THE INHERENT SIMPLICITY OF THE

MACHINE -- ONE VESSEL WITH WATER LEVEL MF.ASURED DIRECTLY ON IT, AND

PASSIVE DECAY HEAT REMOVAL TO THE SUPPRESSION POOL IF WATER LEVEL IS

MAINTAINED. THIS SIMPLICITY ENABLES THE OPERATOR TO FOCUS HIS

ATTENTION DURING AN EMERGENCY ON THE PRIMARY OBJECTIVE OF RESTORING

AND MAINTAINING THE WATER LEVEL IN THE REACTOR. IN ADDITION, THE

BWR/6 OPERATES IN THE BOILING MODE FAMILI AR TO PLANT OPERATORS UNDER

( ) BOTH NORMAL AND EMERGENCY CONDITIONS,

BECAUSE OF ITS SIMPLICITY, THE BWR/6 PERMITS A COMMON OPERATOR

RESPONSE TO ALL INVENTORY THREATENING EVENTS. THIS RESPONSE IS BASED
.

ON SYMPTOMS RATHER THAN EVENT DIAGNOSIS AND CONSISTS OF:

0 FIRST - MAINTAIN REACTOR WATER LEVEL. THIS IS ACCOMPLISHED

USING HIGH PRESSURE SYSTEMS OR BY DEPRESSURIZING AND USING LOW

PRESSURE SYSTEMS, DURlhG THE TIME THE OPERATOR IS DOING THIS

THE PASSIVE DECAY HEAT REMOVAL PROCESSES WILL TRANSFER DECAY

HEAT FROM THE REACTOR TO THE SUPPRESSION POOL HEAT SINK WHERE

IT CAN BE STORED FOR SEVERAL HOURS IF NECESARY WITHOUT OPERATOR

ACTION.<

O SECC"D - FE'"BL i SH A LONG TEPP bc. .. :Iy To'S IS ACCOMPLISHEC

() BY REGAINING THE MAIN CONDENSER, OR BY ESTABLISHING SUPPRESSION
:

POOL COOLING.

h-I
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SLIDE 29 - EMERGENCY PROCEDURE GUIDELINES

THE EXIdTENCE OF A COMMON OPERATOR RESPONSE TO ALL INVENTORY

THREATENING EVENTS HAS ENABLED US TO DEVELOP A SIMPLE AND YET

COMPREHENSIVE SET OF EMERGENCY GUIDELINES -- BASED ON SYMPTOMS RATHER

THAN EVENT DIAGNOSIS -- FOR BWR OPERATORS. THE DEVELOPMENT OF THESE

GUIDELINES HAS BEEN A JOINT EFFORT OF BWR OWNERS AND GE SINCE THREE

MILE ISLAND. TWO EMERGENCY GUIDELINES -- ONE ADDRESSING REACTOR WATER

LEVEL CONTROL AND ONE ADDRESSING CONTAINMENT CONTROL -- ARE SUFFICIENT

FOR ALL INVENTORY THREATENING EVENTS. EACH GUIDELINE HAS CERTAIN

WELL-DEF INED SYMPTOMS FOR ENTRY, AND PROVIDES THE OPERATOR WITH

PRIORITIZED ACTIONS FOR ACCOMPLISHING THE OVERALL FUNCTION. FOR

EXAMPLE THE LEVEL CONTROL GUIDELINE GIVES THE OPERATOR SPECIFIC

GUIDANCE ON HOW TO DEPLOY HIS 13 PUMPS TO RESTORE AND MAINTAIN WATER

LEVEL IN THE REACTOR VESEL.

WE ARE QUITE PROUD OF THESE SYMPTOM ORIENTED EMERGENCY GUIDELINES

FOR THE BWR AND BELIEVE THEY CONTRIBUTE SIGNIFICANTLY TO MINIMlZING

THE CHANCE OF OPERATOR ERROR. IN MY VIEW THEY REPRESENT THE SINGLE

MOST IMPORTANT CONTRIBUTION TO BWR SAFETY SINCE THE THREE MILE ISLAND

ACCIDENT.

- et

O
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SLIDE 30 - LEVEL CONTROL DISPLAY
,

ANOTHER OF THE OPERATOR INTERFACE IMPROVEMENTS WHICH IS BEING

DEVELOPED 15 AN EMERGENCY RESPONSE INFORMATION SYSTEM THAT WILL ASSIST

THE OPERATOR IN RECOGNIZING AND RESPONDING TO POTENTIALLY UNSAFE

CONDITIONS.

FOR THE GE-BWR THE EMERGENCY RESPONSE INFORMATION SYSTEM IS BEING

DESIGNED TO, AMONG OTHER THINGS, SUPPORT THE OPERATOR IN FOLLOWING THE

PREVIOUSLY DidCUSSED EMERGENCY GUIDELINES. THIS PERMITS THE BASIC
'

SIMPLICITY Or THE BWR SYSTEM AND THE SYMPTOM-BASED EMERGENCY

GUIDELINES TO BE REFLECTED IN VERY SIMPLE AND YET VERY EFFECTIVE

()' OPERATOR INTERFACE DISPLAYS. *

THE LEVEL CONTROL DISPLAY FOR ASSISTING THE OPERATOR IN HANDLING

A REACIOR WATER INVENTORY THREATENING EVENT IS AN EXAMPLE. THIS

RELATIVELY SIMPLE DISPLAY -- WHICH BY THE WAY IS STILL BEING REFINED --,
,

PROVIDES THE OPERATOR THE KEY INFORMATION HE NEEDS TO KNOW ABOUT

REACTOR WATER LEVEL -- ITS LOCATION RELATIVE TO THE CORE -- WHETHER IT

IS INCREASING OR DECREASING -- WHETHER THE REACTOR IS ISOLATED --
'

WHETHER ANY RELIEF VALVES ARE OPEN -- THE OPERATIONAL AND STANDBY

STATUS OF ALL WATER DEllVERY SYSTEMS -- AND THE INVENTORY OF THE

SEVERAL AVAILABLE WATER SOURCES.

.=
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WE SAW EARLIER THAT THE BWR OPERATOR'S PRIMARY OBJECTIVE DURING

AN EMERGENCY IS TO RESTORE AND MAINTAIN CONTROL OF REACTOR WATER

LEVEL. HE ONLY HAS TO DO THIS ONE THING RIGHT TO AV01D DAMAGE TO THE~

REACTOR CORE. THE LEVEL CONTROL DISPLAY PROVIDES HIM THE KEY

INevRMATION NEEDED TO DO THIS ONE THING RIGHT.

SLIDE 31 - BWR/6 SYSTEM IMPROVEMENTS

SOME IMPROVEMENTS TO BWR/6 PLANT PROTECTION SYSTEMS ARE ALSO

BEING MADE OR CONSIDERED AS A RESULT OF THE RECENT GE-BWR

EVALUATIONS. WATER DELIVEF.Y SYSTEM IMPROVEMENTS INCLUDE:

O "'^'' " ' "" '' '^'' "' ''"* S''''" ' "'' '""" v'"'"'' -- '

IMPROVE SYSTEM AVAILABILITY AND PERMIT THE SYSTEM TO REMAIN

OPERABLE DURING LOSS OF COOLANT EVENTS.

O AUTO-DEPRESSURIZATION FOR NON-BREAK EVENTS -- TO PROVIDE MORE

RELIABLE ACCESS TO LOW PRESSURE WATER DELIVERY SYSTEMS IF HIGH
.

PRESSURE SYSTEMS ARE UNAVAILABLE.

O AUTO-RESTART OF HIGH PRESSURE CORE SPRAY TO BACKUP THE OPERATOR

IN THE LONGER TERM MAINTENANCE OF REACTOR WATER LEVEL FOLLOWING

AN EMERGENCY.

.

O
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PLANT PROTECTION |MPROVEMENTS TO THE BWR/6 SCRAM SYSTEM ARE ALS.O
BEING MADE. IMFKOVEMENTS TO THE SCRAM DlSCHARGE VOLUME DESIGNS WERE

MADE FULLOWING EVALUATIONS OF THE PARTIAL SCRAM EVENT AT BROWNS FERRY

IN 1980. IN AUDITION, ATWS MODIFICATIONS WILL BE INCORPORATED IN THE

BWR/6 STANDARD DtSIGN CONSISTENT WITH NRC ATWS REQUIREMENTS TO BE

ESTABLISHED. THESE IMPROVEMENTS WILL FURTHER ENHANCE THE OVERALL

SCRAM RELIABILITY IN BWR/6.

A SIGNIFICANT BWR PLANT PROTECTION IMPROVEMENT IS ALSO BEING

STUDIED IN THE AREA 0F DECAY HEAT REMOVAL. WE HAVE ALREADY DISCUSSED

THE FACT THAT -- PROVIDED REACTOR WATER LEVEL IS MAINTAINED -- THE BWR

PROVIDES PASSIVE REMOVAL OF DECAY HEAT TO THE SUPPRESSION POOL. THIS

l'S ACCOMPLISHED THROUGH NATURAL CIRCULATION INTERNAL TO THE REACTOR

VESSEL AND STEAM RELIEF TO THE SUPPRESSION POOL. FROM THERE THE

NORMAL DECAY HEAT REMOVAL PATH -- WITH THE REACTOR ISOLATED -- IS

THROUGH THE RESIDUAL HEAT REMOVAL SYSTEM -- OPERATING IN THE POOL

COOLING MODE -- TO THE ULTIMATE HEAT SINK.

THE IMPROVEMENT BEING CONSIDERED IS TO PROVIDE AN ALTERNATE PATH

FOR DELAY HEAT REMOVAL FROM THE SUPPRESSION POOL VIA A CONTAINMENT
i

OVtRPRESSURE RELIEF VENT TO THE ATMOSHPERE. THIS PATH WOULD BE

ACTIVATED ONLY IN THE EVENT OF FAILURE OF BOTH RESIDUAL HEAT REMOVAL

SYSTEMS -- AND EVEN THEN -- ONLY AFTER MANY HOURS OF DECAY HEAT

STORAGE IN THE SUPPRESSION POOL AND CONTAINMENT STRUCTURES.

'

/} -150
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THE AUDITION OF CONTAINMENT OVERPRESSURE RELIEF CAPABILITY WOULD

PROVIDE ANOTHER AVENUE OF PROTECTION AGAINST ONE OF THE DOMINANT BWR

ACCIDENT SEQUENCES IDENTIFIED IN WASH-1400 -- NAMELY, LOSS OF ALL

RESIDUAL HEAT REMOVAL SYSTEMS. IN WASH-1400 |T WAS ASSUMED THAT SUCH

LOSS WOULD EVENTUALLY LEAD TO CONTAINMENT OVERPRESSURIZATION,

CONTAINMENT FAILURE, LOSS OF THE SUPPRESSION POOL -- AND ULTIMATELY TO

LOSS OF MAKEUP WATER TO THE REACTOR, AND CORE MELT. CONTAINMENT

OVERPRESSURE RELIEF WOULD PRECLUDE THE LOSS OF RESIDUAL HEAT REMOVAL

SYSTEMS FROM DETERIORATING INTO A CORE DAMAGE EVENT. IT WOULD ALSO

GREATLY ENHANCE THE CAPABILITY OF THE BWR TO HANDLE A STATION BLACKOUT

OF EXTENDED DURATION.

() SL IDE 32 - PROBAB IL ITY OF CORE DAMAGE

SO FAR I HAVE DISCUSSED BWR/6 PLANT PROTECTION IN A LARGELY

QUALITATIVE SENSE -- DESCRIBlNG FEATURES WHICH OUR STUDIES HAVE

IDENTIFIED AS PROVIDING EFFECTIVE PROTECTION AGAINST MANY DEGRADED

EVENTS, AND PLANNED IMPROVEMENTS. WE HAVE ALSO PERFORMED QUANTITATIVE

RELI ABILITY ANALYSES OF THE BWR/6.

OUR RELI ABILITY ANALYSES STARTED WITH THE 1975 REACTOR SAFETY

STUDY (WASH-1400), AND EVALUATED RELI ABILITY IMPROVEMENTS IN BWR/6

RELATIVE TO WASH-1400 -- ACCOUNTING FOR THE BWR/6 IMPROVEMENTS WE HAVE

JUST DISCUSSED.

e-

|} /3/
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THE RESULTS OF OUR BWR/6 RELIABILITY ANALYSES ARE SHOWN HERE AND

COMPARED WITH COMPARABLE RESULTS FROM WASH-1400 FOR EIGHT

" CONSOLIDATED" INITIATING EVENTS. THE BARS REPRESENT PROBABILITY OF
'

CORE DAMAGE PER REACTOR YEAR -- WITH THE HIGHER BARS BEING WASH 1400

RESULTS AND THE SMALLER BARS REPRESENTING BWR/6 RESULTS. THE BWR/6

RESULTS REFLECT A FACTOR OF 20 REDUCTION IN THE OVERALL PROBABILITY OF

CORE DAMAGE.

SLIDE 33 - FUNCTION OF CONTAINMENT

[

ONE OF THE MORE SIGNIFICANT CONCLUSIONS FROM OUR RECENT

ASSESSMENTS OF THE BWR HAS BEEN IN THE AREA 0F ACCIDENT MITIGATION.

( ) SPECIFICALLY, OUR RECENT STUDIES INDICATE THAT THE OFFSITE
i

| CONSEQUENCES OF A SEVERE ACCIDENT -- EVEN ONE INVOLVING FAILURE OF THE

PRIMARY CONTAINMENT -- ARE DECADES LOWER THAN PREVIOUSLY ESTIMATED.
I

'

THE FUNCTION OF A CONTAINMENT IN A NUCLEAR' PLANT IS TO PROTECT

THE PUBLIC FROM EXCESSIVE DOSE IN THE EVENT OF A SEVERE ACCIDENT. IN

THE CASE OF BWR PRESSURE SUPPRESSION CONTAINMENTS, THIS FUNCTION IS

ACCOMPLISHED TW'O WAYS. THE FIRST IS THROUGH CONTAINMENT BARRIERS --

PRIMARY AND SECONDARY BARRIERS -- WHICH ARE DESIGNED TO MAINTAIN THEIR

| INTEGRITY FOR ALL DESIGN BASIS EVENTS, AND HAVE SUFFICIENT MARGIN TO

MAINTAIN THEIR INTEGRITY FOR MOST EVENTS BEYOND THE DESIGN BASIS. THE

SECOND WAY OF PERFORMING THE CONTAINMENT FUNCTION IS THROUGH FILTERED

CONTAINMENT VO:-|NG -- WHICH PROVIDES AN ADDITIONAL AVENUE OF ''

FROTECTION FOR EVENTS WELL BEYOND THE DESIGN BASIS.

/fl- / 2$1?
-
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SLIDE 34 - SUPPRESlon POOL SCRUB 91NG PATHWAYS

EFFECTIVE FILTRATION -- OR SCRUBBING -- 0F POTENTI AL RELEASES

FROM THE CONTAINMENT IG AN INHERENT SAFETY FEATURE OF THE MARK lll

PRESSURE SUPPRESSION CONTAINMENT. POTENTIAL RELEASES FROM THE PRIMARY

SYSTEM, RESULTING FROM EITHER DEGRADED TRANSIENT OR ACCIDENT EVENTS,

PASS THROUGH THE SUPPRESSION POOL BEFORE REACHING THE MA:N

CONTAINMENT. THE SUPPRESSION POOL EFFECTIVELY SCRUBS HALOGENS AND

PARTICULATES FROM THE RELEASED MIXTURE -- YlELDING DECONTAMINATION

FACTORS FOR THE POOL WHICH ARE EXPECTED TO BE IN THE RANGE OF AT LEAST

100-1000. THE SUPPRESSION POOL DECONTAMINATION FACTOR IS

MULTIPLICATIVE WITH DECONTAMINATION FACTORS ARISING FROM NATURAL

PLATEOUT MECHANISMS AND CONTAINMENT SPRAYS, SO THAT THE OVERALL

DECONTAMINATION FACTOR IN A PRESSURE SUPPRESSION CONTAINMENT IS

EXPECTED TO BE MUCH LARGER STILL.

SLIDE 35 - YIELD PRESS'URES

OUR STUDIES HAVE SHOWN THAT THERE IS A VERY HIGH LIKEllH000 THAT

THE SUPPRESSION SCRUBBING FUNCTION WILL BE RETAINED EVEN IN EXTREME

ACCIDENT SEQUENCES WHICH MIGHT Fall THE PRIMARY CONTAINMENT. THIS

ARISES FROM THE VERY SUBSTANTI AL STRUCTURAL CAPABILITY OF THE DRYWELL

-- 160 PS IG FOR THE DRYWELL HEAD AND 280 PSIG FOR THE DRYWELL WALL --

AND THE FACT THAT THE MOST PROBABLE FAILURE POINT FOR THE PRIMARY
. a.

CONTAINMENT Ib :. CAR THE T00 AND WOULD LEAVE THE SUPPRESSION POOL IN-7-
\l TACT. THIS PROVIDES HIGH ASSURANCE THAT THE CONTAINMENT FUNCTION --

PROTECTING THE PUBLIC FROM EXCESSIVE DOSE -- WOULD BE PERFORMED EVEN

@- / 33
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IF THE CONTAINMENT BARRIERS WERE TO FAIL. '

|
'

| SLIDE 36 - |MPORTANCE OF FlSSION PRODUCT SCRUBBING

\

THE IMPORTANCE OF THE FISSION PRODUCT SCRUBBING MECHANISM IN THE

MARK lli PRESSURE SUPPRESSION CONTAINMENT IS SHOWN IN THIS SLIDE --

WHICH Sn0WS LIFETIME WHOLE BODY DOSES RECEIVED BY AN INDIVIDUAL

FOLLOWING A SEVERE ACCIDENT -- AS A FUNCTION OF THE INDIV f pVAL'S (

LOCATION DOWNWIND FROM THE SITE. THE CALCULATION WAS PERFORMED USING '

CORE MELT SOURCE TERMS, ASSUMING FAILURE OF THE PRIMARY CONTAINMENT

BARRIER AT 4 HOURS, AND NO EVACUATION. FOR REFERENCE ~THE CHART SHOWS
'

\ 3/
THE FATALITY THRESHOLD OF 320 REM AND THE 10CRF100 LIMIT OF 25, REM -- j

-( ) BELOW WHICH OBSERVABLE HEAL' _ CTS WOULD NOT OCCU , THEUFPhRh ,

CURVE SHOWS THE RESULTS GIVING NO CREDIT FOR SUPPRESS 10li POOL /
'

[

SCRUBBING OR OTHER DECONTAMINATION PROCESSES AS WAS DONE IN WASH-1400.

WITH THIS ASSUMPTION FATAL DOSES ARE CALCULATED TO OCCUR MORE THAN'10

MILES FROM THE PLANT. THE LOWER CURVES ARE BASED ON A MORE REALISTIC
.

TREATMENT OF SUPPRESSION POOL SCRUBBING AND OTHER DECONTAMINATION j;
*~PROCESSES WHICH ARE EXPECTED TO PRODUCE OVERALL DECONTAMINATION -

,

- \
FACTORS IN THE RANGE OF 1000-10,000. UNDER THESE MORE REALISTIC 3

COND!TIONS NO OBSERVABLE HEALTH AFFECTS WOULD OCCUR BEYOND .THE SITE l -

|

'
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WE ARE CURRENTLY CONDUCTING A SERIES OF SMALL SCALE. SUPPRESSION

POOL SCRUBBING EXPERIMENTS AT GENERAL ELECTRIC TO VERIIY THE

DECONTAMINATION FACTORS USED IN OUR ANALYSES AND ARE ' WORKING h!TH THE
NRC STAFF TO OBTAIN FORMAL RECOGNITION AND CREDIT FOR THE SCRUBB1NG .

/

CAPABILITY OF THE SUPPRESSION POOL. IN ADDITION, EPRI HA5 RECENTLY

INITIATED A PROGRAM WITH BATTELLE COLUMBUS TO QUANTIFY DECONTAM kTION +

FACTORS IN WATER POOLS IN ALL LWR'S, ];
a -

IT IS CLEAR FROM THESE STUDIES THAT FISSION PRODUCT SCRUBBING

PHENOMENA DRAMAT|CALLY REDUCE THE POTENTI AL CONSEOUENCES OF k SEVERE

ACCIDENT. THESE PHENOMENA SHOULD BE CAREFULLY CONSIDERED AND'COULD

HAVE A MAJOR IMPACT ON THE OUTCOME OF CURRENTLY PLANNED REGULATORY

ACTIONS IN THE AREAS OF SEVERE ACCIDENTS, EMERGENCY PLANNING, AN0/

SITING CRITERIA.
;'

SLIDE 37 - SUMMARY

r -
.

, WE HAVE COVEkED A LOT OF GROUND THIS MORNING AND l WOULD LIKE TO

END BY TAKING ONE MINUTE TO BRIEFLY SUMMARIZE MY MESSAGE. -

0 THE BWR/6-MARK ||| IS THE PRODUCT OF 25 YEARS OF DELIBERATE
.

EVOLUll0N AND SIMPLIFICATION OF THE BOILING WATER REACTOR AND

PRESSURE SUPPRESSION CONTAINMENT.

~

O IT IS BACKED BY %b REACTOR YEARS OF FlELD E.WEPlENCE AND HAS

BEEN VERY THOROUGHLY TEST'ED UNDER OUR " TEST BEFORE USE"

PHILOSOPHY.

$-/3 f
. .
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't .

OIT,RETIINSTHEPROVENFEATURESOFEARLIERBWRDESIGNSINCLUDING

SIMPLICITY, MANY WATER DELIVERY SYSTEMS, RAPID DEPRESSURIZATION

LADABILTIY, STRONG NATURAL CIRCULAT6ON INTERNAL TO THE VESSEL,

PRESSURE SU."?RESION CONTAINMENT, AND MANY OTHERS.
e

i

O IN ADDITION, IT INC,0RPORATES THE VERY LATEST AND BEST SAFETY
,

TECHNOLOGY INCLUDING RECENT IMPROVEMENTS IN THE AREA 0F SCRAMt

SYSTEM RELIABILITY, WATER DEllVERY SYSTEM INITIATING LoblC,

OPERATOR INTERFACE IMPROVEMENTS, CONTAINMENT OVERPRESSURE
/ N

RELlEF, ANR. SUPPRESSION POOL SCRUBBING CAPABILITY.'
, e j

'

, .
'

i

f
'-

,

O THE BWR/6-MAR (lli DESIGN IS BACKED BY A SYSTEM ENGINEERED,

TECHNICALLY INTEGRATED STANDARD NUCLEAR lSLAND DESIGN (STRIDE)

AND BY GENERAL ELECTRIC'S S,|e'hNDARD SAFETY ANALYSIS REPORT

(GESSAR) FOR THE NUCLEAR J SLAND. BOTH STRlDE AND GESSAR HAVE
'

BEEN ENGINEERED FOR AN ENVELOPE OF SITE CONDITIONS WHICH

ENCOMPASS AN,1 ESTIMATED 90% OF US SITES. WE BELIEVE THE
J' .

STRlDE/GELSAR PACKAGE IS READY FOR ONE STEP LICENSING. ./

,v' .

THE FlRST UNIT OF THIS NEW: PRODUCT LiNE -- THE KUO SHENG PLANT IN

TAlWAN--JUbTRECENTLYWENTINTOOPERATICHAFTERA61 MONTH

'bONSTRbCTIONSCHEDULE.BWR/6-MARK ||| HAS BEEN ENGINEERED FOR THE
''

FUTURE AND WE EXPECT IT TO REMAIN OUR STANDARD PRODUCT OFFERING FOR

SOME YEARS TO COME.

-

THANK YOU, '

g-/36
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INCREASING REGULATORY EMPHASIS
ON NUCLEAR ISLAND

Regulatory
,

Guidance 1975
e Soll-structure

Interaction

e Piping failures
! Outside Containment
i 1974

d e Electrical equipment
Qualification e Operator

g- interfaceg 1973 e Electrical separation
,p

e Pipe whip monitoring
e Occupational exposure

1972 e Coro damage
1978 eventse Response spectra
e Failure modes andfor seismic design

1976 effects analysis
e Fire protection

.2-

Year DMI caso.n
1/7/82

.



_ _ . - - _ - - _ - - ____ _ _ _ _ _ __-

W'. % f;:'"@ ' '. : y j, V >^ q *, | %_Q ' . . *. g,~5 : ,[_ | t |,,'.,^..
.-, .; t ,, ,,; ?.. , .}".', .u., .f :-Q 3" 5.h } -i , ,$ _f -'?

^

.
t

O
. *

M. T..:t . - e.:r ,4 a.4.5. 3-g , . U . ..' I ' .: , ., ,;.
W

. .m .

-, y 2, s z : ,4 ,u .' . 1 ~ . ,
- -

.a + .

.,

, f: , ,, - A s ;-. '::
v

. . ,

.

.

. , -
. . n. 4

.? -

i. s

p A ,Y . .: ,.. . . . , e

; y ,.#
m., . g , 9 . <g, ,

.%g . .'
; .; . .. ~#y

~, a a -- 2,- .

,
c

.;, ,

.h.g: { . . c' - |' k. , ? -; , '.c, ,
.. t .- . ; g;_,' . , " ~ rg l . #.'_, . 'y. ;;7 ,,;. , . c .(

:' . ie '

d i *t _ p

;3 *-:. ' '.
r y. -)4, ~-- ' |'

, ,_

c. , ;. . . .
.

'. . . - " _ . .j
'

tg.r , , T 'y
.

-('.... l? ,, 7 - f ., .? , ,: ,,
*

-

_ * ? . f-1. - . ~ .a e . 4 y v ;. - r i ' ,.

d f t, ( .[' |7 4
s

p . ; ,_
' 7 ,. , {,g* ' *

kh.
. ,_ _ . . . - r?y,4. . i ' p [; .$

-i-|S.h.,.3h<4 9;I[( l,( . . , . . . , .*
,4.'

--

; n ! 6 (. .; , . $. .. (-_.
; . , . y N

-

L .'9 ' 4,- * (g..., W4 ,, 3 , . W_ i .9.''- . 43 -h,
-

, .

. w/ ,9'.$
. CO

_

,3 . g. ' ..
j , , ,

m &

,- ,3

e 6 -
,,

.
. N.. .

* q ;- . 's* 4 .

.
y~. y'$-

,
b. ,Y F' .- ,- ,'s . S . y,'g; - ' ..w...

'
,,3 s. ,- * . . 3 N, Q .g " ,,1 | * ',8w ' . , , . ; j.) A ,, ! ' , ,

- ( 1r's
,

3 .

, *
. . 4 -- " e

,
T- |- :; ,e , V ,-- CE N

i

- f.*. , * * +r# ,; . > c ,q
, .s

, . - y .;v a
; * ,7, .

,,

., g}y _ q .- ;.,*,p'. . , , .
.- , ? ~ -P-

-

. e.
.: J,.

.

2 ,-
'

p .-
~ '-

' .'. o; .
, . _ . , _ .

2m p .. > ''~...,'y'/.. A .t .

-

, ; . 1" j.. I,4 . k' t %b _: ; ;,, _.. ,,

" #, ' "' $ '' j.* -.
. .:..

.,.A. ,.
- - . ~ , ..p = .j..

,. ,g.,e
- t+ w 4- +

:
..

~ -- , . , . . .a. .. , . '. ; . ., .. , p.: q.<
._ . _ n yy . . g.. . ;;.1 ..-..I , ,.

' ' ' -
f,<

- vg [,e.
n .

i .n ' ' i '* 4 ( " - *, } , ' .., ' 'A

%['s M f h '-3.y. 5;

'-

../~, . I ? 4,, ;h _k
'yM .i. .-

,. , [. Y- )' k : * ,g
-'. ?-

Q-d . ' } fk '

, - ( 1' ph'..:, : -
. ?.g L. I N- ~ *p .s .h '

'

c.

%y > |-%. ,N,g n- p. fp .,
y

*-a. - e- %a- m .v ..;m s m.t . . z
3

. * , c. sr ,..
, . . -= 3. . :J,2'g,v 3 p :f.., - ..

.

s, . ,. . y'

y: w , - u. . y,
.. \. - J

.-.
.. .e. ..s ,_ s,. n' . , ' .4 . ;_ ; .; .gr

'. .y ,
d ., . v-;, .;,.. . .' ., ,

* a,n+.... .; yy - C 3.,, 4 i s- ,; % y,*.,c
, ' ,,

. . .

V. ., .+

+#| , . , ^ ..

'' r, ? 4 , Gr
; p%.. L .JM. %' v. ;1 s _W - , aS

.y t
, [ ..' .i;.

'
f. . .,

-.
- e n . %_,. . ' .',- .+_

'' > .' |
' ' . y,e- . . .. | P' 4Q,5. , ., .: . . ,;. ~-

. , . .

y .
. ,. ~.., : Ig., n ;g.x ,w. ,~ -: . ;, ; .

n
. ,

. 7. ... cs. ,
*

.

: O e .
~"

..,w .

.s u, p. . s.-
. d'

.

2 -

- .t .m

,, ;, .. , cs. :t.,y ,; ,g y ,. . .g, . M . .- * .*C -.- i ,2 .r,._.
. q

m - s . . . n. .
.

- :. . : , , .c
.

v , , g.

;f.: ,A,,.+'-.w
w ,

r,_ . . . . . 41 'g<c ' s

. . ,}' y - , ,
.

.. ) ,_ .(h s-
- r _

'':. .:.. .-g,

(%. .' ' ? .~J '|
U

^|:q r w .?f3 t

. , c .}. .

*
.. ,i~. ' ~ ~.^ v ,

,i'. ht 3-] k. . ,. - . f
' iA - . . ] i I'a
U6-& |7 (y .h.?

' ' '

Y; . . ;,. _(:'. '; |8'N. &\i (- c, ,.,4.- y %4
L:

- - 'h , , +. J

O: .?{ | b '. - _" f g f 8 ' _ |T_ ?, | I" ;j,;j ' W { : :. Q ,4'

.
_

_

.h ,_ .' ' . _| '.
~

*

.

' .-,

.f ' . '' ; } ~ ,k :, ..; w ,y* % V'
. ,V_'- ;j ; , ....:,' _...v , .

. A- | | . , , . ?; *. ' ' )| , .[ ,.| ,

|,-p ' j, ;. 4U j - - .j, 3 |- |,

' ~ ' . * '' |& '. of - "{ :. h^, ,;, .\ :'f '''* +- % c] .f- f '_~ Y

* k i V . .* ./. ; . .s -- ' f
,: a

c'%.f
,e

.- -
" . ',t '% t

,'.'f**, . '.;, ..

r. N .-r - . v,- ,. , %
.

t: , - . - ,at

.m g. 1 e K.9:. i. . .r. . . ,., p3 = y.
= c - - .. y.; -

,-
, , :

r u , g. g g.y . c ,, , 4,; u.: .. . , ., ; c. .-g,..3_
> - .x .-g . :. . !

. .- w

.c c. . .. ,,o y
7.f.*, . ; j ,r. . .w4 - .....

.

,

, a k ,, ns r. 1 - ,
. n. _ .. . ; ..

2" _h r,_ .Nh; _ ' . _. ..

4, ' .. . ' h '- 0 f q , . j h, f| % ,', f' . . , j *$ ,
*'| [ U , p.j '_ g} .&- -*

.

.. M, y(; *&W.-
- %=

,,_

S kJ. , ni
. ,4.g..

. f Q: gpr
* " %,:: . .--r

*,. s ,
5.- ,1 e ,r ' -

s t
' 4 ..t_ ,~':g. + ;; .*~,. ,. ,t- . . ..

N*
, ._:~ _ .. .- :.. .

' ~ - ' k -' ) ' .| . , 'h -

,

*

[ x 't,
,k I h. I - . . 3

Q ,[ h.h .|y{n.
. .

; ,[ ,

h i, '

6. [b, '' i'
,-

, .i t I '' ;f _,Y .'. '; ; ,,, . E b; | > .T O ., ;-- N

;f[j.; -

n m' .y h. |t.nu . y n y? -
y+ .; 7 y g....-y y. r - - , .:.q s .:

.3 : - , xs..m :
pnu ;yh(e.:

:
,

, ft % ,.~.?. 5 ,yy., e ~,
. . . ,

h~

[ - 1 S. .. et . .r ) - k M g h %= .p e :.g i k k
-

. &.. ?.? .,; . ' A f,, J, . %'
.. ,. 38$'' %. m. . J.e ,;. .-,. y . -

l,,. : r y

~ . , .. c.. .; . . . - y. ., . 'e
.

. -

4
~7; 5 . , , , .x , . r. ... .Q Q.

g y. -g- %, . ..g..

%. Q. 3.f . -(i * 6 0 ." .~ ,
.

'.' jf% ; _:v Y'.?
. .

a | b,:3 Q2'. A , . ,: ? . &. + %
,

4 5. , . ju - % ,4.M:: %d
.

%W . %. -

+ :

j j [ D ,p - w.~3$g 3 ".P%
:,j c . ^ % - w..

M[ .. .? ' i d..j [.4 6.-h k i d p. k4 S.) 4 f.
1 f -g f . . . NT' A,; ; , i, . -

' of ~ . a 'y g ,. ; -.' ,2

Y., f4. _ 7 , '... . c a %1
r

- ?;y mm - .
" - ..-,,.m j a,n % p u .: .h N

e

-8' - - 0
# M / .? wiP : *,.?

''

. . , .-
w. Q N' ,,gpr ;

ps -.- v

. +w:- ' . N p','. N.k. K .|-j p'"
v# =; . L j., -b .. ,.g j,

-

\

,, .-

y.r . I " f~ N' '-

j '[ g* M.',( ' d ! ;I .
-

'"
,;, (.

.. y ''f& b w., - ;. e p. m . .. u ' y n . t e. .x 4 :L : ;.,
x f_' 4 -; A ;e:

* " Q' '' : 3e

O .. ,

.
,

_J
. . e .v ? e ?. . 9 '+ m4 - - ---

y%.#.:. . w.

E.' ~. '

-% . 7
.

. .

1

50-



e

i

O |

.

|

BhR TODAY

'

O

DRW

1/7/82

- c .:n... -

0
-

- - =. . . . .

4-in
. _ _ _ _ _ _ _ - - . _ _ .



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

1

( ; !c .mt ..

N W ;y .,.e'. " %?: ,W)'? . = y. f , <_, . . ;'V: :}y .. ';,A,9c ,-,%e -r..R. Nj)\ 1.y n,y, f ,
* j; . . ;, k. .-| i . , Q dy 7, .' ~ -,Qs9.q ,. |-

-

_

.Q '1
.,

_,- .%- 4 3,, ,..,:N,. ;- ,

> V ?' ,o,%--
;. -

? & ,n :, , . ,

,.
- 4,

h, .
os. .. V' %.s. %. '. .f. 4 - . . g.

'-

%j .. .,4
g ' :

.

9.%. y *' p_ f. ~; r. a ;_f ~ y,)q .,.* ; , ) G, J._- gy,; ,w ...

. ,%. ;;f %. . ; .1 ,_

5[ [. '.G , '. . , Y . \ .[-).I [.h. k|'$.[g.,h, I * khe
.. 4%|$ [,,.' M.g gj;-55 k.,.W . ~' *

. . g'y
.

- n-u-

~$w . .e. ' . , _ gJ , _ g ,j. . * , ;- |g ,, g g,1' =''
'l

t ." ' ,- ' . 9 '3 _ ._ . . 'y'* ;
3,. .. 4 + ;., ;-_ mp.; .-- ; . ,,. _ r_.. _

-s
, . . , ao.. , .a . f - , -,

' .. '. '.q - | .-
' %

- -
... ,,

- 4W p..._;'.%p * ' M-^ -Mey

-: f ' I g h, _.., ,. ,
s. .z. s.y;f'^g.a ' ,: x- Nr j . ;, ,

. e g. ,. , e, es
,

h. . . ~
n, . :. ,

f - ,e
* ;..

Rfy : ' " (. ' -f,. ,_, .i.|~}$_
O&*~

/' .

.. > D 4.r' .' ,, SP9%r
,' -

*;.k. i 7 ,' ' %. $ T-$
-

,.h 3- . L--*-S[*, -
,. , 7 ,o

C$s , . ,
- '-

't F ,4 . t
, ; . , . ., , s .f

.. Jg! ; * . { , .g-
.. .

'r.,---
. . . ., Q,; . ..g.,7 A_ '.=. .3 % j.,, .- ..

#v .. ;= 2. . . ., - . .: ;3 O i- 4 .. p . .- ,,
.

V.,
. .; 4 4p; ./;, =; '. " .a ."~

'- ' 'ce 1 " .je-#M . 8.' . . # 7 ,,y .

t -
a- :<s ' .' . . : q ;

. ;-
, s- -.

. ,

? _~, , 7 . , ": . p&i :? - ff
. .

. -R y ,, p .

. , . . - ,. . . e .- - R.9 . c.. ,. . .

j . - i {: < . . },E #' ',
.

1r{ N.
'

I ,.,,g.'.,.. .r .~ , ; w .

) :m -
_

7 . .s . .. e -, *

,M?. # M' C .' d'' i - ;.{.3.;, 3rd10$f., .' V ,. ,;[ 4.; ', ' d g 7 ^| Q y p;
. . _ m.g ;;7.. v- ., ; i ~. y . _ y _ .V(_ - .- ., 9 j. . _ . ; -;,

.

,-

D ' Y; -[
' ' 4. ,[,n . a

O . t . '' n
**

-- .h ',.

. a > u.r.
-

..

, } ' r g ir ' .- * d'.
-

g
- w v. d ;1' Q. _, h. . ..

e : . * ~ ; 7 . K; y ~ y y ..y (a , v , p _ ;y :. :e., . . . . . _

, s d. ._ . .

g . 3. .. 4 g .. , ., y. ,,. . f-- - u .
, - ,j -_ . .

,~.|
,

-c ..

p. ' g._m ::;g;,p , .: 9;;. -,
'

.:.; i:. 9 .; ..+e e* e .,
. . .; s

'

s.
_

e';'
_
*?. .,.e- 'y | ,,} :. 1 , p _,, '] .' . : \ 1._,''.' .'=', : - |-

, .

. 'y - h.f ,f.. . h*
:*

p; i g& x; p g
Qvwfu .

.o. 1
-

,

x .. n. g. '-
,r.

^

.e ,. $ .g> n c. m.r. o,y
j y. , :. c.n r

. , . -

4,.'..,. ' a. .V , -- . . w ~ps . + .
, +q.g u ., * y

,_h,

.. 4;.3 "
.%, .

..
*

g
t-

' '' ,-_ .,
.

..p.,.-.W;'.'?. . .,.;e& (U ;
g,

.. y . 3 <.| f . - ' ir ~. v
< ..-<.

+

, s. ..f,.'
.

, . --

i ' P ''
,

.g -
.. ..

.. y . .
, y~. ,

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

"

'

'Sg 4t
, ,g y

c _-') [,'-4.-
' #* '

'.
_,

.

n%,ggg[Angy{i
-

-

,

Q.:,.Q;'...n n+ , ' , ,
.

. , u-

s ,

h3 M ./ ' . ,g:.-) p,.,. s , ~%' m' . , .e .

.-
.

. .m,y p. . # . , -
. , , ,

. .
. . : ...

'

* sg2 ~[ . 3frQ. (. , , . g, ..' * - . . , . . 1 ' . , . , r' '' *
. - . .

.yr .
.- ;. .m . (y - . _ - , ,. ,4 . g-

'

k.
"'

.! 4 .l','''_.3
.

- . . . . . ,.

' ' ,7 '

f. 5
_

$
. g. .

y
'

..< . - . . <

.'
.

/f /W'

1
- - -

|



|
'

r 3

<O |
1=

gyj{- El-

. -- .

, x
g]g

# :

~

i _

[R :_f '

<9
-.

:j -

| 1 K58C
-

M
< v

' a - . . ~ . .-
,

.

L !
__

k . v- - . -. f'

(
-

( >

/)-/ C3
- - - _ - -



. . _ - . . .- -

MAJOR TEST PROGRAMS

O Suee0R1iNG Bm/6-MARX iii

e SMALL, INTEREDI ATE AND LARGE-SCALE MARK lil

CONTAlf9ENT TESTING

e FULL-SCALE FUEL BUNDLE HEAT TRANSFER TESTING

e FULL-SCALE FLCH-INDUCED VIBRAT10N TESTING OF REACTOR

INTERNALS

e ACCELERATED FULL-SCALE PIPE TESTING FOR STRESS

CORROS10N PREVENT 10N1

e EXPANDED FitL-SCALE ECCS TESTING

e BW/6 MECHANICAL COMPONENT VERIFICATION TESTS

- FLOW CONTROL VALVE

- SAFETY / RELIEF VALVES

- FAST SCRAM CRD

- INCLINE TRANSFER TUBE

- FEEDWATER N0ZZLE/SPARGER'

- ETC.

:cN

1/7/82
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RECENT GE EVALUATIONS
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1
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n

i

j
!

.

CORE PROTECT 10N FUNCT10NS

\

e SCRAM

,

o SUPPLY WATER TO CORE
! :

e REMOVE DECAY HEAT

;

i (O

. .

s i

S

1/7/82
|
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.

.
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SYSTEMS TO SUPPLY WATER TO CORE

HIGH PRESSURE I

-4 Feedwater

,. 4 Core spray

4 Reactor core isolation cooling

4 Control rod drive cooling
D 13 Pumps

d. LOW PRESSURE
P* 4 Coolant injection
ad

Flood 4 Core spray

4 Condensate

BWR DIRECT CYCLE PROVIDES
MANY WATER SUPPLIES

ner.7

1/7/82
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0 0 O
'

DEPRESSURiZATION
-

-

'
.

. .

D
\ n' "

h mW-

N=* TURBINE
'

M .|
. 00 .

.

/ C.
N : LJ,

; -jr V 5 [= - }'. -- SRV W
DISCHARGE;

i p.;:w 3:. :: w c2.;' 'r'i :' i;< - CONDENSER
~

|
1

RAPID DEPRESSURIZATION CAPABILITY - ALL WATER SOURCES
AVAILABLE WHEN DEPRESSURIZED

'

DRW

1/7/82
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O O O

DECAY HEAT REMOVAL

'

g s.v.irm.u. v.iv.si...

1 .. si. ..

Q s.p.r.iors

- Wat.r L.v.1

I V Cor

]4](Nk
-

. . , . . . . . ..

NATURAL CIRCULATION + STEAM RELIEF
= PASSIVE DECAY HEAT REMOVAL

F487.6-

DRW
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| i
.

!

_ _

-I- O WATER LEVEL
- V2 MEASUREMENT '

-

.7

? h g '

h 3 * DIRECTLY ON VESSEL

| \ CORE * AP MEASUREMENT-

| g[ * REDUNDANT |

i -

/
// '

9 -
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O O O !

!

!
,

SUPPRESSION POOL PASSIVE HEAT SINK

1060 !

<

a Stored Energy ;

10' Joules 810
:i:!:i Heat Sink Capacity

Esi2di;;470530 -

k ': ). Coolant:i..
-

:. Accident :.g

N . . . . . . . . . . 20 35el'iEf'-i -
' ~

} Potential!! . . . iValve :!:N -

1R*!,.ne.9.) : Discherge :
(66*C Pool)esy .

"
: 0

.

CAPACITY ~ s
-

e FULL REACTOR DEPRESSURIZATION~'
- . .

e STORAGE OF DECAY HEAT - 6 HOURS ISOLATED .-
- q.,

- - 2 TO.3 HOURS POST-ACCIDENT
---

.-,,

_

DRWm

7
1/7/82

~

- .

_

x

_. = _ . _ _ . - _ . _ _ _



- _ _ _ _ _

.

O

.

PLANT PROTECTION IMPROVEENTS

O

_

|

|

|
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1

t

OPERATOR RESPONSE TO<

INVENTORY THREATENING EVENTS
;

REACTOR

@ MAINTAIN WATER LEVEL

! e High pressure water
sources, or

k depressurization, and
! low pressure water
'o sources

CONTAINMENT

ESTABLISH LONGPASSIVE HEAT SINK
TERM HEAT SINK

e Relief valves to e Main condenser, or
suppression pool suppression pool coolingi

SIMPLE EMERGENCY GUIDELINES
BASED ON SYMPTOMS

F487.10 DRW

1/7/82
,

.
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j EMERGENCY PROCEDURE GUIDELINES
*

;

Ni
Guideline PlantSymptoms for Entry Recovery

e Containment isolation or,

e Low RPV water level or Levelj
it e High drywell pressure Control m

.

i

% ?^ y

\ \
lN'

b e High suppression pool temperature or Shutdown >t

' * High drywell temperature or
* High drywell pressure or-

e High suppression pool water level Containment mm '" Control

Normal Operating Procedures
|
,

OPERATOR ERRORS MINIMlZED BY
SYMPTOM ORIENTED OUIDELINES -

DRW

1/7/82
|
!

|
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O O O ,

,

LEVEL CONTROL

|RVOPEN |
"

C MMAN

'Sc MAOS
'

ON STANDBY ,,

F E E DWA T E R

HCIC

-U><[ , ,,

C-- -Z C_ CRo

0-- -I _,,,i,
2 uYEL

c ,,,,,,,,,

\ ' --- ---

tPCs -
' N -

"
l'I'lal

AROVE T AF
0 CST LEVELS

v SUPP HOTWELL

01 ECT ON

tiSSUH
'

I lalal
,a"M'"

CST

LOW WATER LEVEL

| |DECRE ASING WATER LEVEL 0400

RE LIE F VALVE OPEN

| 01/09fg1 |
VESSE L ISOLATE D

HPCI F All TO START
CORE SHUTDOWN

11162 08 -

1/7/82
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BW/6 SYSTEM IMPROVEMENTS

WATER DELlVERY IMPROVEENTS

e REACTOR CX)RE ISOLATION COOLING SYSTEM LOGIC

e AUTO-DEPRESSURIZATION LOGIC FOR NON-BREAK EVENTS

e AUTO-RESTART OF HIGH PRESSURE CORE SPRAY

SCRAM SYSTEM IMPROVEENTS

O . SCRAM DISCHARGE VOLUME

e ATWS MODIFICATION

DECAY HEAT REMOVAL iMPROVEENT

e CONTAlfNENT OVERPRESSURE RELIEF

DRW

1/7/82

O

A JL7
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ESTIMATE OF CORE DAMAGE PROBABILITY PER REACTOR YEAR

|O
:

10-5 - f7 WASH 1400

M BWR/6 WITH IiiPROVEMENTS

A - WATER DELIVERY -

,

B - ATWS MODIFICATION

C - CONTAINMENT OVER PRESSURE RELIEF

B C

|
10-6 _

|
^

-

| _

10-7 - ,

1

i

10'8 -' ~

,

LOSS SORV LOSS LARGE INT. SMALL ATWS LOSS

FEEDWATER OFFSITE H T -

!!POWER REMOVAL

h-/L V
_ _ _ _ _ _ ._ . ___ _ . .-
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d.

O
FUNCT10N OF CONTAINENT

|

|

e FUNCT10N

PROTECT PUBLIC FROM EXCESSIVE DOSE IN

SEVt.RE ACCIDENTS

e ACCOMPLISHED TWO WAYS

- CONTAlft1ENT BARRIERS

. PRIMARY AND SECONDARY<

. INTEGRITY FOR ALL DESIGN BASIS EVENTS

AND MQSI EVENTS BEYOND DESIGN BASIS

(Q - FILTERED CONTAiffENT VENTING

. . ADDIT 10NAL PROTECT 10N FOR EVENTS BEYOND

THE DESIGN BASIS

DRW
!

1/7/82
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SUPPRESSION POOL SCRUBBING PATHWAYS

PRIMARY
'

CONTAINMENT -'

:

DF = DF xDF XDFDRYWELL 3: w POOL PLATEOUT SPRAYS.n
'h7t '

I
N

_ (>d=?tX3=
'

) $__|., .

~ v ~. _

$ h ? SUPPRESSION POOL,
_

' * )|,':I ig':, ',-;.Qi' . O',' ^ ' ;'b,, '

'

*

. .

WATER SCRUBBING FOR DEGRADED

TRANSIENTS AND ACCIDENT EVENTS

DRW

1/7/82
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[1 ARK III REFERENCE CONTAINMENT
i

APPROXIMATE YIELD PRESSURES

:.

PRIMARY N
.; PROBABLE FAILURE POINT

-

PRESSURE CAPABILIT
l CONTAINMENT - -' 40 PSIG

:

| 160
280

j PS
s PSIG

DRYWELL : " 'm
'

RmW, x=w-

% e

N h0 '

%- :s -

_ v. _;.
O O

2
__

. E' '

. . . : r .i.i.+y;wp.c.: ir.*:- -

RELATIVE STRUCTURAL PRESSURE

CAPABILITY INSURES P0OL SCRUBBING

| DRW

1/7/82
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:

Importance of Fission Product Scrubbing
!

in Mark 111 Pressure Suppression Containment

t

EVALUATION BASIS
WASH-1400

* CORE MELT SOURCE TERMS10,000 -

DF = 1 * CONTAINMENT FAILURE AT
4 HOURS

* NO EVACUATION_

2
m
5
m 1,000 -

en

OO *

O
FATALITY THRESHOLD (320 REM)>

O
O
m 100 -

*
.s

{DF = 1,000O
10CFR100 LIMIT (25 REM)

3
DF EALISTIC EVALUATION

O 1 2 3 4 5 6 7 8 9

""'
MILES DOWNWIND FROM SITE

DRW

1/7/82'
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SulHARY

BW/6 - MARK III
.

i e PRODUCT OF 25 YEARS OF EVa.UTION AND SIMPLIFICATION

e BACKED BY 400 R-YRS. FIELD EXPERIENCE

e MOST TESTED GE-BWR EVER

e RETAINS PROVEN FEATURES OF EARLIER BW'S

- SIMPLICITY

, - MANY WATER DELIVERY SYSTEMS
'

- DEPRESSURIZATION CAPABILITY

- NATURAL CIRCULATION

- PRESSURE SUPPRESSION
.

.

*

- ETC.

DRW

1/7/82

|

O
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:

O BMl/6 - MARK I1| CONT.
'

~

e INCORPORATES LATEST SAFETY TECHNOLOGY

- WATER DELIVERY IMPROVEENTS

- ATWS MODIFICATION

- OPERATOR INTERFACE

- CONTAllflENT OVERPRESSURE RELIEF

- SUPPRESSION POOL SCRUBBING
.

.

"

- ETC.

e BACKED BY STRIDE AND GESSAR

- INTEGRATED NUCLEAR ISLAND DESIGH

- SUPPORTS ONE-STEP LICENSING

e FIRST UNIT IN OPERATION

- KUD SHENG - TAlWAN

- 61 MONTH CONSTRUCTION

BWR/6 - MARK III --- ENGINEERED

FOR THE FUTURE

DRW

1/7/82
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i

i j

APPENDIX XI !'

I. LICENSING 0F GE'S BWR 6 MK III |

,

LICENSING OF GE'S BWR 6 f*K III
:

: NUCLEAR ISLAND

..

i

|

| ADVISORY C0f711TTEE ON REACTOR SAFEGL' APIS

JANUARY 7, 1982

|

|

'

O
GLENN SHERWOOD

| DAN WILKINS

! J0E QUIRK
i

.

NUCLEAR POWER SYSTEfiS DIVISION

GENERAL ELECTRIC C0i1PAilY

!
'

1 .

!O -

1

'.
:

f)- i 75'
. , , - , - - - , . ....-._,.,-._..----..--.~,.---n,.. - - - - - - - - - - . . - - - - - , . . . , . - - , - , . . . - - -..
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_

1

i

O
AGENDA

i

INTRODUCTION.............................. GLENN SHERWOOD

!

Objectives of BWR/6 FK III Licensing
..

BWR FUTURE DIRECTIONS........................ DAN WILKINS
i

4

BWR Evolution
-

;

i

Features of BWR 6 i1K III

| Results of BWR Evolutions

Plant Protection Features

LICENSING OF BWR 6 MK 111................. GLENN SHERWOOD

Nuclear Island Licensing -

GESSAR I and II

Licensing Objectives
i

Summary

O

\ A7-17 L
<

_ _ - _ _ _ _ - - - - - . . - _.
_
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9

O
GE'S NUCLEAR ISLAND DESIGN

i

o INTEGRATED DESIGN

o C0 VERS ALL RADIOLOGICAL SIGNIFICANT SYSETMS ,'
AND STRUCTURES

o SIMPLIFIES INTERFACES
,

o MAXIV.IZES STANDARDIZATION AND OPTIMIZATION
,

| o ALLOWS TIMELY IN-DEPTH SYSTEMS INTERACTION

EVALUATIONS

o STRONG ENGINEERING SUPPORT

() Design - One Organization.

Complete Design Record.

Detailed Plant Design Specification.

,

o ADVANCED DESIGN FEATURES
-

Solid State NS7S| .

Improved ECCS Performance.

Multiple Barrier Containment.

8 x 8 Fuel Bundle.

Compacted Control Room.

;

.

19-i,;r
. . .- ._ . . . .
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NUCLEAR ISLANDO
-

mm
: _ : : - 1:; - \

_: = =

Nuclear steam supply
8

) (1) Reactor bldg.

NUCLEAR
ISLAND Auxiliary nuclear system

Scope < (2) Fuel bldg.

(3) Diesel gen. bldg..

(4) Auxiliary bldg.

5 7 (5) Radwaste bldg.

(s) contreibids.O ,

3 6 Balance of plant

(7) Turbine bldg.

-
4 (8) Service water bldg.

~

(9) Switchyard

1

2

.

O

e- ne
-- --
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I

O
GESSAR PROGRAM

STATUS

PRELIMINARY DESIGN APPROVAL (GESSAR I)
.,

,

' APPROVED 12/75 - 12/78*

EXTENSION 12/78 - 12/80.

!

.,

FINAL DESIGN APPROVAL (GESSAR II)
:
!

TENDERED 3/80* .

NRC ACCEPTANCE LETTER 12/81*

|
| TO BE DOCKETED 1/82*

I
.

O

g-/ 7 |P
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NUCLEAR ISLAND

LICENSING PROGRAF.

.

JAN-SEPT
'

1972 PHASE I: AEC/ACRS ENDORSEMENT OF STANDARD

PLAliT CONCEPT

APRIL 1973-
DEC 1975 PHASE II: NRC/ACRS CONCURRENCE - PRELIMINARY

DESIGN OF BWR/6 MARK III NUCLEAR
ISLAND

O
MARCH 1980-

DEC 1982 . PHASE III: NRC/ACRS APPROVAL - FILIAL DESIGN

OF BWR/6 MARK III NUCLEAR ISLAND

1975 - 1983 PHASE IV: POWER WORTHINESS CERTIFICATE

O

d-/70
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REGULATORY ISSUES

a REGULATORY GUIDES

Preliminary Design Approval on Regulatory.

Guides Through 1,76 (flarch 1974)
All Current Regulatory Guides Assessed in.

GESSAR II -

Final Design Approval Will Include Regulatory.

Guides Through 1982

a STANDARD REVIEW PLANS (SRP's)

Assessment of Nuclear Island Acainst SRP's.

- Evaluation Completed (Pre-1981 Version)

Ho Design Changes Required-

a SEVERE ACCIDE|1T/Tr.I ISSUES

NRC to Complete Review in 1982. -

Proposed Key Activities and Schedule.

Program flanagement fleeting November 1981-

,

'
- BWR Technology Update fleetings Feb-April 1982

- GESSAR Severe Accident Appendix

Submittal flay 1982 i
'

- ACRS Review August 1982 *

- Commissioners. Approval September 1982

a UNRESOLVED SAFETY ISSUES

25% - Not Applicable

45% - Not Open Issue (SER, Requirements specified)
30% - On Going 1.e., ATWS, Station Blackout,

Control System Failure

O .

.

4-/ /7
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i *

,

i

! :

O
OTHER GENERIC LICENSING ISSUES

e

1

i o STATION BLACK 0UT

; Containment Overpressure Relief Extends
'

Capability

i

I o SYSTEf1S INTERACTION

! Nuclear Island FMEA Will Identify Any

Needed Corrections

;O b SAB0TAGE PREVENTION

Inherent in Nuclear Island Design

'
,

t

e

0

!

!

.

O'

i
4
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NUCLEAR ISLAND SAFETY REVIEWS

i

'~

a TOTAL PLANT FAILURE MODE AND EFFECTS ANALYSIS

Covers 76 Safety Related Systems.

Preliminary Analysis 80% Complete.

No Significant Safety Problems.

Identified
To be Complete Fourth Quarter 1982' .

(]) o TOTAL PLANT PROBABILISTIC RISK ASSESSMENT

Evaluates Core Melt Probability and4 .

' Societal Risk
Preliminary PRA Completed in 1981.

Heets Consensus Safety Goal. -

Plant Risk Substantially Below -.

WASH 1400
To be Completed First Quarter 1982.

1

O
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Suff1ARY

a GE DESIGN AND LICENSING EMPHASIS...BWR 6 NUCLEAR ISLAl4D

o NUCLEAR ISLAND RESPONSIVE TO CURRENT REGULATORY ..

RE0VIREl1ENTS

a NUCLEAR ISLAND LICENSIflG PROGRAfi
,

,

PDA Approval in 1975.

! FDA Submitted to NRC,.

Docketed in January 1982

Requesting FDA SER in September 1982.

O Proposing Degraded Core Rule in.

tiid 1982

o BWR 6 f1K III NUCLEAR ISLAND DESIGil TO BE GE '
~

0FFERIf4G IN THE 1980's

o NUCLEAR ISLAND GE CONTRIBUTION TO PRE-APPROVED PLA14T

LICENSIl4G REFORM

i

!

O
i
i

f - / V If
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. A-PWR DESIGN FEATURES (OVERVIEW)

o REACTOR

LOW CORE POWER DENSITY

MODERATOR CONTROL

o FLUID SYSTEMS

INTEGRATED SAFEGUARDS SYSTEMS (PRIMARY SIDE)

SECONDARY SIDE SAFEGUARDS SYSTEMS

AUXILIARY FLUID SYSTEMS

o PLANT INTEGRATED CONTROL CENTER

PROTECTION SYSTEM

CONTROL SYSTEM

ADVANCED CONTROL ROOM

o PRIMARY SYSTEM COMPONENTS

.

o AUXILIARY FLUID SYSTEMS

O ~

;

ff-/7 Y '
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16695 109

O

LOW POWER DENSITY DESCRIPTION

B

A . Low Power
Parameter % B/A

Core Thermal Power (MWT) 3800 3800 1.00

Fuel Assemblies 193 193

Fuel Rods Per F/A 264 303

Total Fuel Rods 50,952 58,479

Fuel Rod O.D.~(in.) O.360(1) 0.374(2)
'

Core Loading (MTU) 95.4 119.4 1.25

Equivalent Core Diameter (in.) 133 154 1.16

Active Core Length (in.) 168 168 1.00

Average Linear Power (kw/ft) 5.19 4.52 0.87

Average Specific Power (kw/kg) 39.8 31.8 0.80

Average Heat Flux (BTU /hr-ft ) 187,90d 157,600 0.842

(1) Optimized fuel rod

(2) Standard fuel rod

O
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LOW POWER DENStrY
SUMMARY OF ADVANTAGES

-

.

e 6% reduction in fuel costIII _

Q e 9% reduction in uranium requirementsIII -

0* 250 F (1390C) reduction in peak clad - -

| temperature for large break LOCA
0e DNB margin equivalent to 15 F (8 C)

in core inlet temperature

(1) Assumes 36,000 MWD /MTU discharge -

.

burnup,18 month cycles and 75%
capacity factor

I

O .
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MODERATOR CONTROL
| GEJERAL CONCEPT

e A portion of the core water volume is displaced
during the first part of the cycle

a Decreased neutron moderation

a increased neutron absorption in U-238

increased PU productionm

Q e When the boron concentration nears 0. PPM,
the displaced water is returned either gradually
or at one time

a increased neutron moderation

a PU production rate slows

a Fissile material burned more efficiently

e Feed enrichments are reduced for the same energy
output -

O

f . Ko f
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16695 103
.

O

BORON CONCENTRATION AND
WDR WITHDRAWAL SEQUENCE VS. TIME

Boron Concentration

800 ,
i

%
i %s

| 's
i N

O

10 17

Time (Months)

Fraction of WDR's Withdrawn

,.o
7-------.-
1

I _

i
|

|
|

1

| Sequential-

I WithdrawalI
-

,

10.0
10 17

Time (Months)

O ~
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O

MODERATOR CONTMOL
SUMMARY OF ADVANTAGES
(Relative to Conventional PWR)

* 10% reduction h fuel cost (II
e 10% reductic.i in uranium requirementsIII

* No burnable poison rods required for cycle 1

O ""d f '''' "d Y ''S "P to 2 years in duration

| * DNB margin equivalent to 5 F in core

| inlet temperature due to more negative
! moderator temperature coefficients

(1) Assumes 36,000 MWD /MTU discharge
burnup,18 month cycles and 75%
capacity factor

|
:

O

{{- 30 3
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16695-54

-O

ADVANCED REACTOR
SUMMARY OF ADVANTAGES

III* 19% reduction in fuel cost
5.5% nec power cost reduction
8 to 1 f e nefit to cost ratio

O 22% reduaion in uranium requirementsN

e Allows cycle lengths up to 2 years without
burnable poison rods

e Provides LOCA margin

e Provides DNB margin which allows higher
coolant temperatures and/or reduced flows

e Facilitates load follow operations
.

(1) Assumes 36,000 MWD /MTU discharge burnup,
18 month cycles, and 75% capacity factor

O

6- w/
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16695 192

O

PRIMARY SIDE SAFEGUARDS
SYSTEM DESIGN OBJECTIVES

e improve system reliability

a Simplification
a Redundancy / diversity

O . Reduced operator action

e Achieve a high probability of no core uncovery for small
break LOCA's

e Perform additional functions:
m Emergency core cooling diverse to secondary side heat sink

e Post-LOCA containment heat removal diverse to fan coolers
'

e Reduce and simplify BOP interface requirements

e Maintain cost effectiveness

O
.
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PRIMARY SIDE SAFEGUARDS
LAYOUT DESIGN OBJECTIVES

* Minimize in-plant centamination and offsite releases due to
radioactive spills outside containment

a Emergency plant cooldown
a Emergency boration/ letdown

a Post LOCA recirculation
* Mitigate the consequences of high energy line breaks outside

containment (e.g., RHR lines)

e Provide access to safeguards equipment for maintenance during
long-term core cooling

e Provide greater protection against external events
' 16695

O

6-u L
1
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* 16695-191

O

INTEGRATED SAFEGUARDS SYSTEM

GENERAL FUNCTIONS

e Emergency core cooling in the event of a loss of
coolant accident

e Shutdown reactivity in the event of a steam break
accident

O. e containmeat sarav for 'oc^ or steambreak
e Emergency boration and letdown

e Normal and emergency plant cooldown (below RCS
cut in temperature / pressure)

e Emergency core cooling in the event of a loss of
secondary side heat sink

e Containment heat removal diverse to fan coolers in
the event of a loss of coolant accident

O -
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' " * ' " '"
PROPOSED EQUIPMENT LAYOUT

' '

MECHANICAL SAFEGUARDS BUILDINGO (Plan View - Grade Eevation)

uWe
E 9"YEm rg " Y Remote Shutdown

erc l E 1r c l
Building BuildingBuilding

D A

I 1 Y
,

SGMT gO O O RWST
I >-o-cy

8 8 ISS ISS
3

[SGMS CM ]
!

CCW
-

ao
Fuel Building CCW

/=
'

4 1

m
Turbine Building

3 2

l / 0Aux Building \

ib\ / 7i

O E

I} | | [SGMS Cp S} ||L
e:Sd:h

ISS ISS
~

SGMT RWST
C Q O s g

_

==

Emergency Control Building Emergency

0 Electrical Electrical
Building Building

C B

WW %%

D*

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



._ ._ -_

m_.__.-
. .

.a n a

INTEGRATED SAFEGUARDS SYSTEM
SUMMARY OF ADVANTAGES

e Satisfies NRC final acceptanca criteria for all bruk uses and locations
with improved reliabiliw

e No core uncovery Ior more procaue unasi beems te.g.. . 5") with
only 2 of 4 subsystems delivering

O * Provides a means for core cooling in the event of a loss of secondary
side. heat sink

e Provides diverse means of containment heat removal

e Reduced operator action (e.g., ehmination of RWST to containment
sump switchover)

e Design simplification (e.g., elimination of multi branch lines and
throttling valves)

e Minimizes pathways for of f site radioac:ive releases

e Ensures access to safeguards equipment for maintenance during long term
core cooling

e Provides greater protection against external events
! e Mitigates the consequences of high energy line breaks outside containment

O

g-2io
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SECONDARY SIDE SAFEGUARDS
SYSTEM DESIGN OBJECTIVES

e Improve reliability of heat removal from the steam generators

a Short term and long term

a Total loss of A.C. power

e Redundancy / diversity

O ' Reduced operator actions

e Minimize the potential for radioactive releases due to atmospheric
steam dump

e improve protection of plant equipment, i.e.; reduce probability of
a inadequate core cooling

a Steam generator dryout

Feedline crackinga

e Provide closed loop, heat removal to cold shutdown conditions
diverse to RHRS

e Reduce and simplify BOP interface requirements

e Maintain cost effectiveness

O

&>i/
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16695-46

O

PASSIVE STEAM CONDENSER SYSTEM

e Closed loop, secondary side heat removal|

system

e 1 steam condenser in a pool of water per
O steam generator -

e Steam from steam generator is condensed.
Pool boiling provides heat removal

e Condensate returns to steam generator
via natural circulation

j e Extended operation can be provided by
refilling pools

,

!

,

O .
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1

SECONDARY SIDE SAFEGUARDS
FUNCTIONS

e Startup feedwater system

a First line of defense
a Control system

a Plant startup and shutdown

a Reactor trip

a Loss of main feedwater

a Loss of offsite power

a Normal plant cooldown to RHR cut in
e Passive steam condenser system

a Second line of defense

a Safety system

a Faulted steam generator accidents
,

a Steam gneerator tube rupture

a Total loss of A.C. power

a High radiation in steam lines
|

m Backup to SFWS

a Emergency plant cooldown to nearly cold conditions

|

| O .
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O

SECONDARY SIDE SAFEGUARDS
DESCRIPTION

e Startup feedwater system

a Control grade (NNS)

m Located in non seismic building

O 2 motor driven pumps

a 1 Condensate storage tank dearated

a Automatic steam generator level control

u Heated to prevent feedline cracking

e Passive steam condenser system

| m Safety grade, seismic
' = 4 Steam condensers and 4 water pools

a 1 Condenser per steam generator

a Long term makeup by 2 motor driven pumps and 2 storage
tanks

O
~
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O

GENERAL LAYOUT OF SFWS/PSCS EQUIPMENT

PSCS-4 PSCS 1

'E=' M :|| J
4 '

.

% H J!
--~ - ~ _,

+

+

>.

SFWS,

.

i

l

+
Turbine Building i

SG Makeup N /_ _\ / (

al|| > I
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e-
PSCS 3 PSCS-2

0 -
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16695-100

O
l

|

|

|

|

|
^

PASSIVE STEAM CONDENSER SYSTEM
_

CAPABILITIES.

|

* Satisfies post-accident heat removal requirements
| with 2 of 4 operative _

e Matches decay heat generation after
~

O a 1~ minute with 4 of 4 operative
'

, . . .
m 3 minutes with 3 of 4 operative

(Faulted steam generator condition)

e Pools are sized for 10 hours of decay heat
removal with 4 of 4 operative

_

~

e RCS cooldown capability down to near cold
shutdown conditions

_.

I

O
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20201 3
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O

PASSIVE STEAM CONDENSER SYSTEM
EMERGENCY OPERATION

<

|

IRC ORC'
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''. -'
'

L ~ Makeup'',10..
d L i

-
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1 P Atmos.
i d k n :: 2I

|
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MSIV
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i
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SECONDARY SIDE SAFEGUARDS
SUMMARY OF ADVANTAGES

e Improved core heat removal reliability

a Passive

a Reduced demand for high quality steam generator makeup water

a Diverse to startup feedwater system

a Diverse to residual heat removal system

a Reduced short-term operator actions

e Reduced potential for off-site radioactive releases
'

m Accidents with leaking steam generator tubes:

|
m Steam generator tube rupture accident

e Spinoffs of SFWS/PSCS

a Smaller water storage tank size
! u No diverse pump drives

a Smaller diesel generator sizes

a Simplified startup feedwater heating

e improved protection of plant equipment,i.e.; reduced probability of

n inadequate core cooling

a Steam generator dryout

a Feedline cracking

O
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PROTECTION SYSTEM

i o DNB AND KW/FT PROTECTION (RESAR-414)

o PYPASS CAPABILITY
'

i o AUTOMATIC TESTING

o SIMPLIFIED SEPARATION REQUIREMENTS;

: o STATUS -

VERIFICATION AND VALIDATION PROGRAM COMPLETE.-

SUBMITTED TO NRC (LATE 1980)..

- IPS PROTOTYPE.

BRITISH THIRD PARTY REVIEW COMPLETE.-

O CONTROL SYSTEM

I
o ADVANCED POWER CONTROL

o IMPROVED SG PATER LEVEL CONTROL

i o FAULT-TOLERANT CONTROLLERS
1~

SIMPLIFIED SEPARATION REQUIREMENTSo

o STATUS -

- UNDER DESIGN.
s

10

# sif
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ADVANCED CONTROL ROOM

o UTILIZE TOP-DOWN SYSTEMS EFGINEERING APPROACH APPLYING

PRINCIPLES : ROM COGNITIVE PSYCHOLOGY,

HOW HUMANS SOLVE PROBLEMS-

HOP HUMANS PROCESS DATA-

ALLOCATION OF TASKS FETWEEP HUPAN AFD PACHINE-

o UTILIZE EXPERIENCE GAINED FROM: TECHNICAL SUPPORT CENTER

(SAFETY PARAMETEP DISPLAY SYSTEM); EPRI/DASS PROGRAM;

PREVIOUS ACR EXPERIENCE.

| Q o INTEGRATION OF RESOUPCES

!
'

- FUNCTIONAL DESIGN

| EQUIPMENT DESIGN-

PROCEDURES-

- TRAINING
,

- HUMAU FACTORS EXPEPTS .-

o ADDRESS ALL MAN-MACHINE REGULATORY REQUIREMENTS

NUREG 0700, 0696, 0801, 0835-
_-

O -
.

. &no
1
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O ealrARY SYSTEM COMe0NENTS

c REACTOP VESSEL

MODIFIED T0 REFLECT INCREASED CORE, DIPECT-

VESSEL INJECTION

o REACTOR INTERNALS

MODIFIED TO REFLECT CORE MODIFICATIONS-

o CRDM

ESSENTIALLY UNCHANGED-

o REACTOR C00LAPT PUMP

93A-1 ESSENTIALLY UNCHANGED-

- SUPPORT SYSTEM

o PRESSUPlZER

ESSENTIALLY UNCHANGED-

o STEAM GEMERATOR

O

/t-a a l
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O ADVANCED MODEL STEAM GENERATOR
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I
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'
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,

'O ann o m m nin svsreMS

| o CHEMICAL At.'D VOLUME CONTROL SYSTEM

! o BORON THERMAL REGENERATION SYSTEM
i

| 0 PORON RECYCLE SYSTEM

D N COOLING WATER SYSTEM

o SERVICE WATER SYSTEM

i

! o WASTE PROCESSING SYSTEMS

I
'

o SAMPLING SYSTEM
!

'

|Q o EMERGENCY SEAL INJECTION SYSTEM

o C0f'TAINMENT HEATING AND VENTILATION

!

i

O
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LICENSim
' '

"Y "3O
. POWER BLOCK-

SimE ORGA11ZATION (VB00R) CONTROL RESPONSIBILilY FOR ALL

SAFETYFEATURES
.

FLEXIBILITY W SCOE, I.E., ESigi, SUPPLY, I.1 STALL 4 TION,

QNSTRICTIW, mi1H9 WEE

RISKASSESSWNT-

INTEGRAL TO THE DESIGN-

CONTROL REASSESSENT OF DESIGN ADEQUACY

Q _

FAILUPE RATE DATA LIBRARY 00NTIt00VSLY MAINTAINED

SITING

SPECIFICATION OF SITING REQUIRBEffS BY BOUf0 LNG CHARACTERISTICS

OR METHODOLOGY FOR EVALUATION

RULE % KING-

RULEMAKINGUNDERPROVISIONSOFAPPENDIX0TO10TRPART50

APPLICABLE TO DESIGN, DESIGN BASES, SITING SECIFICATION, RISK

[THODOLOGY Af0 SAFETY GOAL

O

. SA3C
1

--
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O
REFERENCABILITY

CONSTRUCTION BEGINS AT TIE OF APPLICATION

DEVIATIONS FRN RtttnNCE ESIGN EVAllATED UNDER "10CFR50.59"

- APPLITANTS HHBED RDI16 EBULATI(NS/STANDEDS EXEPT FOR

ECESSARY ESIGN 0%NGES FOR REASON OF SAFETY

FINAL AS BUILT, ESIGN DOClfENTATION PRD/IDED PRIOR TO OL

MAN / MACHINE INTERFAE

OPERATING LIMITATIONS INTEGRAL TO DESIGN

O .

EERGENCY/ABNOR%L OPERATING PROCEDURES INTEGPAL TO ESIGN

Rf%N FACTORS ESIGN BASE

.

/

O

A .a. 2 c.
_



_ - - - - - . - -

. .

PROGPAM MILESTONES
-

O
JANUARY,1982 ACRS ACM0WLEDGEMENT/ENDORSENNT, EO%NISM FOR-

CONTItijlNG ltNOLVEENT

BEGIN PRETENDERItG DISCUSSIONS WITH fRC-

NRC REVIEN C0HITMENT, PROGPNVPROCESS MREEENT%RCH,1982 -
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APPENDIX XIII
OUTLINE OF RULE FOR SEVERE CORE DAMAGE'

.

Outline of Rule for Severe Core Damage

Assume rule must deal specifically with:

(1) Generation and dispersal in containment of an amount of hydrogen equal
to significant fraction of that which would result from 100% reaction
of water with core zirconium.

(2) The possibility of severe core damage beyond that which would result
in (1).

(3) The possibility of release from p 'rr;; containment of significant
fraction of the radioactive material originally in the core.

Philosophy

(1) Hydrogen production is probable enough and has consequences serious
enough that it must be dealt with as a design basis accident.

(2) Significant core melt is considerably less probable than generation of
large amounts of hydrogen. It should be dealt with primarily by pre-
vention.

G\ (3) However because of the uncertainity in the capability to calculate
what can be thought of and the impossibility of thinking of everything,
some mitigation capability should be provided.

The Rule

(1) Hydrogen - Means must be provided which preclude, with high reliability,
the collection of a detonatablemixture of hydrogen in containment. The
system for insuring this must preclude containment pressure and tempera-'

ture from exceeding source specified level (to be determined by further
investigation). The system for dealing with hydrogen must be capable
of handling an amount of hydrogen equal to 80% of that which would be
produced by metal-water reaction with all the zirconium in the core
region.

(2) The probability of melting of 80% of the core must be shown by analysis
to be less than 10-4 per year. This demonstration must include at

,

least a careful qualitative consideration of sabotage and demonstration
fI that the system relied upon to remove decay heat must have a failure

! rate (assuming automatic actuation and operation) of no more than 10-3
per demand.,,

|
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Outline of Rule for Severe Core Damage (Cont'd)

'l

(3) The probability of release of more than 10% of the radioactivity
i :i contained in the core at shutdown within the first 96 hours after
.

shutdown must be shown to be less than 10-2.
.

(4) Emergency planning should consider the residual risk associated with
(2) and (3).

!
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APPENDIX XIV
SUBCOMMITTEE ON WUMAN FACTORS MEETING OF'

JANUARY 5, 1982: PROJECT SUMMARY

MEMORANDUT FOR: David Ward, Chairman
ACRS Human Factors Subcomittee .

/*FROM: Richard Major, Staff Engineer '
!

SUBJECT: SUBCOMMITTEE ON HUMAN FACTORS MEETING OF JANUARY 5,1982
PROJECT SU!U4ARY

'

I have prepared the attached proposed meeting summary for your review. Copies -

are being distributed to the other ACRS Members and Subcommittee consultants

,for their information and coment. Corrections and additions will be -

included in the minutes of the meeting.

Attachment:
As stated

f3
V AdRS 11 emberscc:

ACRS Technical Staff
K. Kirby, ACRS Fellow
C. Ryder ACRS Fellow
E. Case, NRR4

'

E. Goodwin, NRR
H. Thompson, NRR

: J. Kramer, DHFS
V.11oore, DHFS
L. Beltracchi. DHFS
E. Blackwood, R0GR,

J. Norberg, RES

b W'"310J fr p 3;g f' s dsest::r djsp
_'

vi dd.045fjC.Ju
(r.:*.:4 'eger classificeron)

!

'O

:

- QS D -

1

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



'

.

i

- PROPOSED SUINARY OF THE JANUARY 5,1982
MEETING OF THE ACRS SUBC0flMITTEE ON<

HUMAN FACTORS

Purpose: The purpose of the meeting was to continue Subcommittee discussions

) on three hUREG documents prepared by the Division of Human Factors Safety. The

i documents are:
:

1. NUREG-0700, " Guidelines for Control Room Design Reviews."
'

2. NUREG-0801, " Evaluation Criteria for Detailed Control Room Reviews."

3. NUREG-0835, " Acceptance Criteria for the Safety Parameter Display

System."
.

The Subcommittee expects to present these NUREGs to the full ACRS during the

January 1982 meeting for information and to give the Committee a chance

to comment on these HUREGs if it so desires. Also, the results of the CRGR

| [] (Mr. Stello's Committee to Review Generic Requirements ~) review of Human Factors

programs will be presented to the full Committee. The full ACRS may wish to

discuss in a generic sense the interaction between the Committee and the CRGR.

Attendees:

: ACRS *

NRC
1

. D. Ward, Chairman H. Thompson, DHFS
j W. Mathis,11 ember 11. Greenberg, "

J. Ray, Member J. Kramer,
i

"
'

W. Keyser. ling. ACRS Consultant L. Beltracchi, "
R. Pearson, ACRS Consultant R. Froelich,

'
"

A. Debons, ACRS Consultant - V. Hoore. "

R. Major, ACRS Staff H. Thompson, "

J. MacEvoy, ACRS Fellow S. Weiss, "

; K. Kirby, ACRS Fellow D. Tondi "

R. Schemel, "

R. Echenrode, "

- E. Blackwood, ROGR
K. Goller, RES
J. Norberg, RES
P. Williams, NRR'

J. Jenkins, RES
^

'
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;

Attendees (Continued):t

A. Morse, Jr., Stone & !!ebster
R. Faust, Jr., Stone & Webster
J. Miller.. Westinghouse
J. Gallagher, "

J. Little, "t

H. Price Human Factors Society
J. Preston, Lawrence Livermore Natl. Lab.
R. Huston, Consumers Power Co.
T. Tipton, AIE
S. Harris, EEI,

; L. Lund Lund Consulting, Inc.
P. Diety, INPO
L. Kolonay, Blal
W. Coley, Duke Power, Chairman, AIF Control Room Subcommittee
R. Leyse, EPRI
H. Rocher, NUS Corp.

Meeting Highlights, Agreements and Requests:.

1. Mr. E. Blackwood of the Regional Operations and Generic Requirements Staff
| presented the CRGR's review to date of Emergency Response Capabilities and
'

Facilities. Part of the responsibility of the CRGR includes a review of

all new requirements to be placed on utilities in order to ensure an inte-4

grated approach to the requirements coming from the NRC and to ensure that

; the nuaber of new requirements are not excessive. The Committee is headed
.

| by Victor Stello, Deputy EDO, with representatives from the various NRC

divisions.
1
,

4

|
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Attachment 1 is a copy of the CRGR's preliminary connents. These comments
'

and views will be finalized later this month. CRGR suggests that when

the basic requirements for emergency response capabilities and facilities

are finalized, they should be transmitted to licensees via a generic letter

from NRR, promulgated to NRC Staff and incorporated in the Standard

Review Plan. The basic requirement proposed by CRGR is that the SPDS

(Safety Parameter Display System) be established as a regulatory require-

ment that should be implemented independent of the other initiatives

(emergency response facilities, control room improvements, etc.). The

SPDS is to be an operator aid in the control room. The SPDS should allow

operators to rapidly and reliably determine the safety status of the plant.

The SPDS will not have seismic or class IE qualifications and will
+

not have to meet the single failure requirements. The SPDS will present *

a limited number of variables. There will be no future changes to the
SPDS required.

Regarding control room improvements, the CRGR believes that licensees

should be required to review the available human engineering documents

(including NUREG and EPRI documents). Licensees should be required to

describe modifications they wish to make to the NRC, and other than for

reasons of unreviewed safety questions or a technical specification

change which requires Staff approval according to 10 CFR 50.59, licensees

should be free to implement control room improvements based on

em,

. . .
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their own review.
.

In general, the CRGR believes Reg. Guide 1.97 should

be published and implemented although there are some exceptions. Require-
.

ments 'for equipment environmental qualifications should be handled in

rulemaking. The CRGR believes only wind speed, wind direction and

atmospheric stability from the variables listed in Reg. Guide 1.23

need be required for the purposes of emergency response.

The CRGR will decide which items from the published material on emergency
|
; support facilities (Technical Support Center, Operations Support Center,
,

1

and Emergency Operations Facility) are important enough to be basic
:
'

requirements to be imposed on licensees. These requirements include

size, structure, habitability, communications and documentation, and

n staffing and activation. tio seismic or class IE requirements or single

failure requirements are felt to be necessary for emergency facilities.

The CRGR believes implementation of requirements should be done inter-

actively between licensees and the NRC. There should be flexibility

in the implementation schedules.

!
~

| 2. flVREG-0700 deals with guidelines for control room design reviews. It is

basically a handbook of human engineering principles for control rooms.

| The control room design review guidelines were initiated as a result of

studies stemming from the accident at Three-Mile Island. Other recom-

( mendations included improvements in training, emergency operating pro-
|

cedures, and management and organization. The Staff feels all these
:

| D,

6- ;L3G
. _ - . _. __ -_ . _. . . _ -.



- . -

_

*
i

|
t - 1

'PROPOSED SUfftARY
HUMAN FACTORS 5

items are equally important. Due to resource limitations and since the l

control room is the nerve center of the plant, the Staff felt it was the
,

logical place to begin implementing recommendations from the TMI
|

experience. Initiatives in other areas of recommendations are under way.
1

j . 3. The Subcommittee raised a concern over the amount of emphasis on the

design of the control room. Noting studies of LERs. it was pointed out

that only a small fraction of human errors could be traced to the design

| details of the control room instrumentation and controls. It was noted

it is possible that this concern could have arisen due to inadequacies
I in the LER data base.

4. The Staff explained that the current control room reviews will be based

on function and systems analysis and the integration of control roomm

- design with procedures and the use of the SPDS. Function and task;
I

} analyses are performed to determine what the operator's tasks are and
1

| what he needs in the control room to accomplish them.
!

5. The Staff noted that, in general, the present control rooms that display

the best human engineering are those that were designed with a lot of

input from the operating organization. In the future, the Staff expects

licensees to have access to people with human factors experience in addition

; to control room design input from their operating organization.
|

) 6. The Staff presented some estimated figures for control room reviews and

upgrades. For the control room reviews the cost would be approximately
4

i $500.000. For implementing enhancements (paint label, and tape changes)

A estimates were around $100.000. An average number for equipment additions
|

I

L . IE7 -- --- . _ -
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:

,
and relocations was $300,000 although this number varied greatly among

i different licensees giving estimates. The cost of a basic SPDS would
;

| be between $1/2 H to $1 M, although it is expected many licensees will
:

go beyond basic requirements. Upgrading emergency operating procedures

will cost about $560,000,

i

!
7. Hodification veri"ication is emphasized in NUREG-0700 and NUREG-0801 to guard

| against faulty modifications. Licensees will use simulators and mock-ups

j to minimize the risk of faulty modifications. The NUREGs also recommend

that licensees develop programs for following the performance of the

operators to ensure, through feedback, that the changes are appropriate.'

Retraining of operators to ensure recognition of new modification is also4

stressed. The Staff recognizes that there is a possibility of some

; short-term degration in performance, however, they believe the overall effect
;

,

on the remaining life of the plant will be positive.

8. NUREG-0700 has two purposes. The short-term purpose is performing
i

-

detailed control room reviews over the next two years. A longer-tern

purpose is to use this document in the design of new plants. In the

j short term NUREG-0700 will be updated, as necessary, based on surveys
!

i of four to six plants at various stages of their control room review.
,

| Over the long term NUREG-0700 would be updated by experience and used

| in the design of future plants.
i

1

i O

| A- 2W
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;

9. NUREG-0801, " Evaluation Criteria for Detailed Control Room Reviews,"
,

gives the criteria for evaluating the results of the utilities' control
^

'

room reviews based on NUREG-0700. NUREG-0801 does contain one method

for categorizing and evaluating the potential or probability of an

individual human engineering discrepancy causing a safety problem.

10. The Staff intends to review utility program plans before the control
,

'

room design review actually begins. The Staff will ensure the utility

has people qualified to make human factors decisions. The Staff

estimates seven man-days of Staff effort on each program plan (which4

may apply to more than one unit) and eleven days of Staff consultant

time. The Staff estimates the second phase of their review (the evaluation

) of the results of the utilities' control room design review with

; proposed changes to the control room, and justification for not making
,

i changes to correct individual human engineering discrepancies such as
|

| training or procedures rather than hardware fixes) would require 15 staff-

days and 30 Staff consultant-days for this review.
.

|
11. Regarding Subcommittee consultant concerns over whether enough qualified

; human factors specialists would be available to perform control room
j

reviews, the Staff believes there would be. The first year would havej

about 80 cases each requiring 3-4 months of time from a specialist.

The Staff feels there are resources available to meet this demand.

: O
:
.
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12. Linda Lund of Lund Consulting, Inc. made a public statement which

expressed a concern over a perceived narrow focus to human factors

applications by the Staff. A copy of a letter from Hs. Lund to

Chairman Palladino is Attachment 2.
1

13. The Staff discussed NUREG-0835. " Human Factors Acceptance Criteria for

the Safety Parameter Display System." The function of the SPDS is to

assist control room operators in detection of abnormal operating condi-,

tions which may impact on safety. The Staff hopes to accomplish this by

integrating a minimum set of plant parameters into a display from

which plant safety status may be assessed by control room operators.

1
'

14. ACRS consultants questioned the Staff on SPDS display formats. It wass

suggested that a top-level display (those critical eight to ten parameters)

be continuously displayed either on a separate CRT or on a hardwired

display. The Staff noted they had such a requirement but dropped

it, to allow additional information to be presented such as trend plots.

Trend plots could' be called up on secondary formats. The Staff was

cautioned not to allow an SPDS which could involve an operator in

depth on a particular variable on a secondary display to the point where

he looses sight o' the overall plant status. In general, the Staff

noted that multiple-screen CRT displays are being proposed for SPDS designs.

15. The Staff explained that NUREG-0835 responds to industry SPDS design

trends which have universally elected to use CRT formats. The Staff

'
|

|
. - - . _ . - . .. - - - .
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m

|

believes this a cost-effective development of regulations. However,

the Staff has not disallowed any display technology.

16. The Hunlan Factors Staff believes that a disturbr.nce analysis system is

a potential future addition to the SPDS. However, additional research is

needed to evaluate the need and if necessary develop functional require-

ments for disturbance analysis systems.

17. Westinghouse briefed the Subcommittee on their SPDS design. Westinghouse

noted that they have sold 9 units to 5 utilities. Display formats were

given along with the human engineering input to the design.

The primary function of the SPDS is to aid the operator in the rapid

detection of abnormal operating conditions. As a secondary function
m

it is recognized that upon detection of an abnormal plant status, it may

be desirable to provide additional information to analyze and diagnose the

cause of the abnormality, execute corrective actions, and monitor plant

response. The Westinghouse evaluation of safety parameter display

concepts, and technical audit of their SPDS concept was presented.

18. The majority of Subcommittee consultants were in favor of issuing the

NUREG documents and applying their reviews to the industry, but urged

flexibility in the Staff's approach. The consultants also noted that

control room design was only a part of the total human factors picture.

Emergency and maintenance operating procedures, training, and management

organization are all equally important.

f

(
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Future Meetings: The fuli ACRS will hear an abbreviated presentation
i

on the three NUREG documents and CRGR review on Friday January 8.1982. |

|
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DEC 2 91981

MEMORANDUM FOR: Harold Denton, Director
Office of Nuclear Reactor Regulation

Richard DeYoung, Director '

Office of Inspection and Enforcement

Robert Minogue, Director
Office of Nuclear Regulatory Research

John Davis, Director
Office of Nuclear Material Safety and Safeguards

FROM: Victor Stello, Jr.
Deputy Executive Director
Regional Operations and Generic Requirements

SUBJECT: EMERGENCY RESPONSE CAPABILITY AND FACILITIES

g Emergency response activities within NRC were discussed at the CRGR
y meetings on December 3 and 10,1981. The outcome of those meetings

included the need to articulate the basic requirements for emergency
response facilities and related initiatives. Other issues include the
extent to which (1) information and guidance in NUREGs and Regulatory
Guides may have been imposed as requirements and (2) NRC has effectively
managed coordination and integration of initiatives.

The enclosed package proposes basic requirements and a way in which they
could be implemented. Note that plant-specific schedules would be
developed with licensees to take advantage of their previous efforts to
implement the initiatives. I expect that adoption of firm, basic requirements

.

with flexibility to implement them on a realistic schedule will reduce .

the degree of uncertainty that now exists among licensees.

I would appreciate the benefit of your thoughts on the issues and comments
on the enclosed package so that the CRGR in its next meeting may formulate
its recommendation to the EDO. Please forwcrd comments to me or E. B. Blackwoodto be received by January 5,1982

-

i

n# Victor Stello, Jr.
J Deputy Executive Director

Regional Operations and GenericO RequirementsV Enclosure: ^

Emergency Response Capability

[TTAcj(///E4/T [cc: W. Dircks
CRGR Members

- - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ --- N
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? EMERGENCY RESPONSE CAPABILITY

Studies that followed the accident at TMI identified the need to improve

the on-site and off-site management capability for responding to accidents.

The lundamental weakness revealed during these studies was the lack of

attention devoted to the " man" in the " man -- machine equation." We

must not detract from this finding. Well trained operating staff with

clearly ' defined emergency roles is the cornerstone to accident response.

Preplanning by utility, industry and governmental representatives is

necessary. Well thought out and practiced emergency procedures both on

site and off site are required. Following the accident at THI, the

President directed that the off-site responsibil'ity for emergency response

would be under the cognizance of the Federal Emergency Management Agency.

Significant progress has been made in this area with all operating

plants required to have fully implemented emergency plans by April 1,

1981, and our review and evaluation of these plans completed 1 year from

then.

,

Progress for improving the on-site capability has been slower. There

bas been confusion within and outside the NRC regarding additional
.

features and equipment needed as part of this emergency response. These

include the Safety Parameter Display System, the Technical Support

Center, Emergency Operations Facility, the On-Site Operational Support

Center, revised emergency procedures, control room reviews, the use of

Regulatory Guides 1.97 and 1.23. Consideration of these features, if

done in a fragmented and uncoordinated manner, can weaken accomplishing

| the improvements cited in the preceding paragraph. Therefore, review
!
'

and incorporation of these facilities as aids to various personnel that
'

| 'S
|
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respond to emergencies must be accomplished and integrated into the

overall emergency plan. Flexibility of equipment and facility arrangement

is mandatory and must remain as an overriding principle to assure a

timely and fully coordinated emergency response capability.

Based on a review of existing requirements and guidance on multiple

aspects of emergency response capabilities and facilities, the CRGR

believes that the need exists to articulate the substantive (basic)

requirements for power reactor licensees. The information presented in

the CRGR meeting on December 3,1981, underscored the need within the

NRC staff for more effective management, coordination and integration of

initiatives related to emergency response.

Numerous comments received from nuclear industry groups and individual

NRC licensees of operating reactors reflect widespread uncertainty

regarding the extent to which information and guidance published by NRC
'

are being applied as regulatory requirements. The CRGR believes that

the differences between requirements and information/ guidance and how

they are applied, need to be reiterated to the industry and NRC staff.

When the basic requirements for emergency response capabilities and

facilities are finalized, they should be transmitted to licensees via a

generic letter from NRR, promulgated to NRC staff and incorporated in

the Standard Review Plan. The letter to licensees should request that

licensees submit a proposec. schedule for completing actions to comply

with the basic requirements. Each licensee's proposed schedules would

be reviewed by its Licensing Project Manager, who would discuss them

/~ with the licensee and mutually agree upon schedules and completion

dates.

th 1f5
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The following sections describe CRGR recommendations for basic requirements,

their interrelationships and NRC actions to improve management of emergency

response regulation.

Use of Existing Documentation *

The CRGR recommends that NRC issue a policy statement such as:

The following NUREG documents are to be used as information only, and

the Regulatory Guides are to be considered as guidance or a possible

approach to meeting formal requirements. Under no circumstances should

the items in these documents be misconstrued as requirements to be

levied on licensees or as inflexible criteria to be used by NRC staff
,

reviewers.

O NUREGs 0654 - Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants

0696 - Functional Criteria for Emergency Response Facilities

0700 - Guidelines for Control Room Design Reviews
,

0799 - Draft Criteria for Preparation of Emergency Operating
Procedures *

| 0801 - Evaluation for Control Room Design Reviews

0814 - Methodology for Evaluation of Ertergency Response,

| Facilities

j 8835 - Human Factors Acceptance Criteria for SPDS
.

Reg. Guides 1.23 - Meteorological Measurement Program for Nuclear Power
Plants

| 1.97 - Instrumentation for Light-Water Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During
and Following an Accident

bv
|

'Sf
_ _ _ _ - _ . .



*
.

*

,

-4-
U

,

Coordination and Integration of Initiatives

Recommendations

1. The SPDS is not contingent on control room reviews, R.G. 1.97,

1.23. TSC, EOF, OSC or NDL. SPDS should be established as a regulatory

requirement that should be implemented independent of the other

initiatives listed above. The NRC does not plan to impose future

additional requirements on licensees regarding SPOS.

2 Implementation of part or all of Regulatory Guides 1.97 and 1.23

represents a control room improvement. This and any other control

room improvements are separate and independent of TSC, EOF, OSC and

NDL initiatives in terms of content and sequence of implementation.

3. Emergency response facilities (TSC and EOF) are related in terms of

communication and instrumentation needs among the TSC, EOF and

control room. TSC and EOF structures are independent of each

other. The OSC is independent of TSC and EOF.

4. The three groups of initiatives discussed above (1-SPDS, 2-control

| room improvements and 3-emergency response facilitie's) are independent

of each other except for the following interrelationships:

(a) The SPDS is an improvement in the control room because it,

enhances operator ability to comprehend plant conditions and

| interact in situations that require human intervention. The
:

SFDS influences other control room improvements that licensees

! may consider and to an extent could obviate the need for

extensive modifications to control rooms.

)
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(b) New instrumentation that may be added to control rooms should be

considered for inclusion in the design of the TSC and EOF only

to the extent that such instrumentation is essential to TSC and

EOF functions.

(c) The SPDS and control room improvements are essential elements in

operator training programs and the final plant-specific emergency

operating procedures.

5. Specific implementation plans and. reasonable, achievable schedules

should be defined by mutual agreement between NRC and each individual

licensee. The program office responsible for implementing each initiative

should propose procedures identifying:

(a) The respective roles of NRR and IE Headquarters and Regions in

checking licensee rate of progress and verifying compliance,

including the extent to which NRC approval (review and inspection)

is necessary during implementation.
.

(b) Procedural methods and enforcement measures that could be used to

assure NRC staff and licensee attention to meeting mutually

agreed upon schedules without significant delays and extensions.

O

A .2 r r
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p Safety Parameter Display System (SPDS)
V

Actual Regulatory Requirements

None

Functional Statement.

The SPDS should provide a concise display of critical plant variables to

the control room operators in order to aid them in rapidly and reliably

determining the safety status of the plant. Although the SPDS will be

operated during normal operations and all classes of emergencies, the

primary purpose of the display is to aid the operators in monitoring the

safety status of the plant during anticipated transients and the initial

phase of accidents.

Recommended Requirements
_

l. Each operating reactor shall be provided with a Safety Parameter

Display System conveniently located within the control room. This

system will serve to concentrate and continuously display a minimum

quantity of information from which the plant safety status can be

readily and reliably assessed by control room personnel who are

responsible for the avoidance of degraded and damaged core events.

2. The principal purpose and function of the SPDS will be to aid

control room personnel in timely detection and assessment of abnormal

conditions for the reactor which must be subsequently controlled

and corrected through human actions to avoid damage to the reactor

core.

O
.
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3. The SPDS need not meet requirements of the single failure criterion,

and it need not be qualified per class IE requirements if suitably

isolated from equipment and sensors that are ir, use for safety

systems. The SPDS need not be seismically qualified.*

4. The important plant functions relevant to the information display

of the SPDS shall include, but not be limited to:

* Reactivity control
* Reactor core cooling and heat removal from the primary system
* Reactor coolant system integrity
* Containment conditions .

Guidance on specific variables that may usefully serve the SPDS

purpose are the Type A and B variables listed in Tables 1 and 2 of

RG 1.97.
!
1

Basic Reference Documents

NUREG-0600 Need for SPDS id'entified--

1
.

NUREG-0737 Specifies SPDS--

NUREG-0696 Functional criteria for SPDS--

NUREG-0835 Specific acceptance criteria keyed to 0696--

RG 1.97 Support document for variables to be used on SPDS--

.

O

&aeo



*
.

*

,q Detailed Control Room Design Review (DCRDR)
D

Actual Regulatory Requirementsi

As specified in item I.D.1 in NUREG-0737, implementation schedule to be

developed.

Functional Statement '

To reduce human error in the control room of a nuclear power plant.

Recommended Requirement _s

Licensees shall review the human engineering handbook being compiled by

EPRI and consider its content as one input in deciding on control room

improvements. Licensees shall submit to NRC a brief description of

modifications planned as a result of the review. No NRC approval of these

changes is necessary other than that which would otherwise be required *

pursuant to 10 CFR 50.59.
.

Basic Reference Documents

NUREG-05B5 Statement that licensees should conduct review.

NUREG-0660 States that NRR will require for ors, OLs.

NUREG-0737 States that requirement was issued 6/80, final guidance
not yet issued.

NUREG-0700 Final guidelines for DCRDR

NUREG-0801 Draft for comment; Staff Evaluation Criteria

O

//- a3-/.
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7 Regulatory Guides 1.97 and 1.23

Application to Emergency Response Facilitiesi
|

| Actual Reculatory Requirements

None

Functional Statemente

|

Provides data to assist control room operators in preventing and mitigating
the consequences of reactor accidents.

Recommended Requirements

Control Room

RG 1.97 (Rev. 2) - Those variables listed in Types A, B, C, D E*

except those variables (such as BWR thermoc'ouples) pending resolution

or development as requirements are not required.

O *
Reliable indication of meteorological variables as decified in

RG 1.97 for site meteorology with data accuracy as specified by

RG 1.23 regarding stability, wind speed and direction.

*

Meteorological system availability of approximately 0.9 or greater
.

is acceptable.

TSC

* RG 1.97 (Rev. 2) - guidance for A, B, C. D, E variables with same

exceptions as for control room above.

*
Class 1E and seismic qualifications and single failure criterion

need not be met for this instrumentation in the TSC. Environmental

qualification (EQ) is not required in Emergency Response Facilities

as EQ will be addressed in future rulemaking.

O

'M D _
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Meteorological data as specified in RG 1.97 consisting of wind direction,*

wind speed and atmospheric stability for site (local) meteorology

with data accuracy of RG 1.23 and regional data regarding stability,

wind direction and wind speed.

EOF

RG 1.97 (Rev. 2) guidance but only for selected variables enabling the*

EOF estimation of containment failure and releases of radioactivity

from the plant.

* Class 1E and seismic qualifications and single failure criterion need

not be met by the EOF data system. Environmental qualification will

be addressed in a future rulemaking.

* Meteorological data as specified in RG 1.97 consisting of wind direction,

wind speed and atmospheric stability for site (local) meteor' ology

with data accuracy of RG 1.23 and regional data regarding stability,

wind direction and wind speed.

Additional Recommendations

. 1. Issue RG 1.97 in near term after ensuring that RG 1.23 does not conflict

with RG 1.97.

2. Do not issue RG 1.23 in near term until:

(a) Justification and implications of proposed availability goals

are more firmly established.
!

(b) Backup meteorological data system is further justified in light

of relative insensitivity of regional meteorological data to

the overall risk and consequence predictions,

ft-ws
_ .
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(c) RG 1.23 is reviewed and changed if necessary to make it consistent

with RG 1.97,

1

O

.

9

O

'9-2 w



- . . .

.

'.
e

|

. Upgrade of Emergency Operating Procedures (EOP)

Actual Regulatory Requirements

10 CFR 50.34(b)(6)(v)

Functional Statement

To improve human reliability and the ability to diagnose and cope with

{ multiple failure conditions at a nuclear power plant.

Recommended Requirements

Revise E0Ps to make them symptom-oriented and consistent with SPDS control

| room improvements and emergency response facilities.

O -

~

'

.

|

|

|
|

|
|

|0
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. Emergency Response Facilities
,

.

'

Actual Regulatory Recuirements
.

-

.

10 CFR 50.'47(b) -(for 01.s) Requirement for emergency facilities and equip-
. ment to support emergency rt.sponse.

. -

10 CFR 50.54(g) Requirement for prompt communications among

principal response organizations to emergency

personnel and to the public.
.

Requirement that adequate methods, systems and

equipment for assessing an'd monitoring actual or -

potential offsite consequences of a radiological
.

'

emergency condition are in use.
.

*

s

10 CFR S0.54(g) (for ors) Same requirements as 10 CFR 50.47b plus Appendix E
.

10 CFR Part 50, Appendix E Requirement for: -

.

.

1. Equipment at the site for personnel monitoring;

2. Equipment for determining the magnitude of-

and for continuously assessing the impact of
,

the release of radioactive materials to the
.

environment;
.

- 3. Facilities and supplies at the site for de-

O ce t ie tie er # sit <#divie# i i
'

.
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Ja. ~

4! Facilitiesfand medical supplies at the site-

,

4.s'( for appr6priate emergency first aid treatment;
. s

'

- - -
. 5. Arrangements for tlia services of physicians

-

.

'

- ' and other medical personnel qualified to
'

handle radiation emergencies on site; ,'.

-

' 6. Arrangements for transportation of. contaminated
-

>. .
,

injured individuals for the site torspeci- -

fially iden'tified treatment facilities out-
:

. side the site boundary; ,,

_

_ _ w -_
. 7. Arrangements for treatment of individuals

,

'~ injuredinsupportoflicensedactivities

on the. site at treatment facilities outsides

the site boundary; '

-

.

-

8. A licensees onsite technical support center,
~ '

and a 1icensee near-site emergency operations
'

. - --
.-

facility from ,which effective /df rection can ~

3 : . L- f, /. -
.

,

be given and effective control car. be exercised.

zn ., .

(
-

during an. ,emergencyr ~ r
. ,

9. A.t least one onsite and ene offsite dom: mica-

tions system; each system shall have a backup

power s'urce.o
,

| . 1 %
~

'

|

Alj communication plans shall have arrangs-
!

sents for emergencies, including titles and '

| O
'

~

- ait.ernates fer 18ese 4n c8 arse at eets and: -c ..

%

, N
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,
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-

. .

. . .

of the communication links and the primary

. and backup means of communication. Where
.

~
~ ~

--
-

-consistent with the functiun of the govern-

{ mental agency, these ar.rangements will

include: -

-

~

a. Provision for communications with con-,

-

tiguous State / local governments within

the plume exposure pathway EPZ. Such
.-

.

communications shall be tested monthly.
~-

b. Provision for communications with Federal

emergency response organizations. Such -

~

communications systems shall be tested-

annually.
,

,

, c. Provision for communications among the,

* nuclear power reactor control room, the
.

onsite technical support center, and the

near-site emergency operations facility;
~

-

and amont the nuclear facility, the
,

principal State and local emergency

.

operations centers, and the field assess-

ment teams. Such communications systems~
,

'

shall' be tested annually.,

d. Provisions for communications by the
.

- licensee with NRC Headquarters and the
' '

appropriate NRC Regional Office Opera-

-tions Center from the nuclear power

& -WW -

_ . __ _
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i.
reactor control room, the onsite tech-,

;

nical support center, and the near-site,
.

- -~ emergency operations facility. such .

communications shall be tested monthly. -;

)
.

-

.

.

Denton Letter 10/30/79 Clarification of requirements and implementation

|
'

schedule.

.

:

Eisenhut Letter 4/25/80 Clarification of requirements.
.

Eisenhut Letter 2/18/81 Description of location, habitability and staff

O c9revio#s>> oeietee trem rea#iree ror emeroemcv respeese reciiities.
'

-

NUREG-0737) Request and deadline for submittal of con-
'

ceptual design of emergency response facilities
.

.|

.

d ,

I

,

d

i
.

*
,

1

e

~
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' Technical Support Center (TSC) I
,

'

.

Functional Statement

.
When activated, the TSC will be the onsite technical operations center for

pred'esignated technical, engineering and senior licensee management personnel;
'

any other licensee predesigned personnel; a,nd five NRC predesignated personnel.

Once activated', the TSC will operate uninterrupted to' perform the foll,owing

functions until it is deactivated:

* ' Provide plant management and technical support to plant operations

personnel.
.

* Relieve the reactor operators of peripheral duties and communications not -

"

directly related to reactor system manipulations.
.

i * Perform EOF functions for the Alert Emergency class and for the site Area

Emergency class and General Emergency class until the EOF is functional.

.

* Provide Technical Support to the E0F.
.

-
.

j Recommended Requirements

1. Be located within the site protected area to facilitate necessary interaction

with CR, OSC, EOF and other personnel involved with the emergency.

2'. Be sufficient to accommodate and support NRC and licensee predesignated
.

personnel; equipment and documentation in the center.
. .

*

,

/) ep. f. o .

_ _ _ _ _ _



.-

.

-2-

0
3. Be structurally built in accordance with the National Uniform

Building Code.

4. Be environmentally controlled to provide normal room air temperature,

humidity and cleanliness.

5. Have available radiological protection in accordance with 10 CFR

Part 20 " Standards for Protection Against Radiation" for personnel

coming to, leaving from or located in the center.

6. Be capable of uninterrupted voice, data and hard copy communications

with CR and EOF and uninterrupted voice communication with OSC and

NRC Operations Center.

O 7. Be capable of uninterrupted data collection, storage, analysis,

display and communication sufficient to determine site and regional

status, determine changes in status, forecast status and take

appropriate actions. The following variables shall be available in

the TSC:

(a ) the variables in the appropriate Table 1 or 2 of RG 1.97

Revision 2, except those variables not required; and

(b) the meteorological variables in RG 1.97 for site locale and

region as accurate as is indicated in RG 1.23 Revision 1.

Principally those data must be available that would enable evaluating

incident sequence, determining mitigating actions, evaluating

damages and determining plant status during recovery operations.

@- & I
_ _ _
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8. Have available accurate, complete and current plant records essential
,

for evaluation of emergency conditions. ;

9. Be staffed by predesignated personnel under the direction of a pre-

designated senior licensee official and be operational within
! approximately 1 hour after activation,
i
,

I

i

! .

!O
:
I

l
i i

6
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Operations Support Center (OSC)

Functional Statement

When activated, the OSC will be the on-site area separate from the
i

control room where predesignated operations support personnel will

assemble. A predesignated licensee official shall be responsible for

coordinating and assigning the. personnel to tasks designated by the CR,

TSC and EOF.

Recommended Requirements

l 1. Be located on site to serve as an assembly point for support personnel

and to facilitate performance of support functions and tasks.

2. Be capable of uninterrupted voice communications with CR, TSC and

EOF.
.

O

e-us
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Emergency Operations Facility (EOF)

Functional Statement

The EOF is a licensee controlled and operated support center. The EOF

will have facilities for:

* Management of overall licensee emergency response,

* Coordination of radiological and environmental assessment,

Determination of recommended public protective actions, and*

* Coordination of emergency response activities with Federal, State,

and local agencies.
.

When the EOF is activated, it shall be staffed by predesignated emergency

p personnel identified in the emergency plan. A designated senior licensee

official will manage licensee activities in the EOF.

Facilities shall be provided in the EOF for the acquisition, display,

and evaluation of all radiological, meteorological, and containment

failure data required to determine protective measures. These facilities

will be used to evaluate the magnitude and effects of actual or potential

radioactive releases from the plant and to determine dose projections.

Recommended Requirements

1. Be located within 20 miles of the site to facilitate necessary

interaction with the CR, TSC, OSC and other personnel involved with

the emergency.

2. Be sufficient to accommodate and support Federal, State, local and

licensee predesignated personnel, equipment and documentation in

the EOF.

-2b
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3. Be structurally built in accordance with the National Uniform

Building Code.

4. Be environmentally controlled to provide normal room air temperature,

humidity and cleanliness.

5. Have available radiological protection in accordance with 10 CFR

Part 20. " Standards for Protection Against Radiation for personnel

coming to, leaving from or located in the EOF.

6. Have uninterrupted voice, data and hard copy communications facilities

to the TSC and control room, and uninterruptable voice communication

facilities to NRC, State and local emergency operations centers.

The normal communication path between the EOF and the control room

will be through the TSC.

7. Be capable of uninterrupted collection. storage, analysis, display

and communication of data addressing containment failure, radiological

release and meteorological data sufficient to determine site and

regional status, determine changes in status, forecast status and

take appropriate actions. Variables from the following categories

that are essential to EOF function shall be available in the EOF:;

(a) variables from the appropriate Table 1 or 2 of RG 1.97,

Revision 2, except those variables not required; and

(b) the meteorological variables in RG 1.97 for site locale and

region as accurate as is indicated in RG 1.23 Revision 1.

|
|
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.

Principally those data must be available that would enable evaluation

of incident sequence, determination of mitigating actions, evaluation

of damages, and determination of plant status during recovery

operations.
,

8. Have ready access to current plant records, procedures, and emergency

plans needed to perform EOF functions.

9. Be staffed by predesignated personnel under the direction of a pre-

designated senior licensee official and be operational within

approximately 1 hour after activation. -

10. Se provided with industrial security when it is activated to exclude

unauthorized personnel and when it is idle to maintain its readiness.

,

e

i

|O
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Basic Reference Documents

10 CFR 50.47(b) Requirements for emergency facilities and. ,

'

* * ~

equipment for OLs.- -

.

*
.. . -

10 CFR 50.54(g). and Appelidix E Requirements for emergency facilitie's and
* equipment for ors.

-
,

,

.

NUREG-0660 Descriptiori of and implementation schedule

for TSC, OSC and EOF..

.

.

Eisenhut letter 9/13/79 Request for commitment to meet requirements.

Denton letter 10/30/79 Clarification of requirements,and implementa-
-

tion schedule.
.

Eisenhut letter 4/2'/80 Clarification of requirements.
. -

,

.

NUREG-0696 Functional criteria for emergency response.

f.acilities.

~

NUREG-0737 (deleted for' document),

'

Eisenhut letter _2/18/81 Description of location, habitability and
'

staff required for emergency facilities

O '

.
-

.
'

.

~
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: Request and deadline for submittal of
~

. conceptual design of facilities.
-

. .

. .

i

i NUREG-0814 Methodology for evaluat. ion of emergency -

'

response facilities. -
,

-

.

'
- RG 1.97 Guidance for variables to be used in

selected emergency response facilities.
.

i RG 1.23 Guidance fobmeteorology.
.

.

.

O'

-

.

r

.

.

O

I .
,

.

l .

.

.

.
.

\
- -
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Nuclear Data Link (NDL)

Actual Regulatory Requirements
.

None

Functional Statement

To provide for transmission of reactor data to an NRC facility in the event

of an emergency.

Recommended Requirements

Data management facilities available in the EOF shall include the capability

for future modification to provide for transmittal of the data to another
site.

O
.

e

O
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MANAGEMENT CONSULTANTS 1903 EAST MAIN STREET
POST OFFICE BOX 315

MOhEGAN LAKE NEW YORK 10547

(914) 528-8709
January 4, 1982

Nunzio Palladino, Chairman
US Nuclear Regulatory Commission
Washington, DC 20555

Subject: December 29, 1981 letter from V. Stello
" Emergency Response Capability and Facilities"

Dear Chairman Palladino:

As a result of the accident at Three Mile Island the nuclear
utility community and the NRC have recognized the importance
of consideration of the area of human factors in the design *

.

and operation of nuclear power plants. We, members of this
expert interdisciplinary community, are extremely concernedO over the contents of the subject letter which totally dis-
regards the need for human factor consideration in nuclear
regulations.

.

Specifically, we note that while Mr. Stello cites a "funda-
mental weakness revealed during these (TMI) studies was the
lack of attention devoted to the " man" in the " man-machine
equation," all of the proposed regulations promoted by Mr.
Stello are " machine" solutions to the " man" problem.

The human factor community has been working closely with
members of the NRC's Division for Human Factor Safety to
educate, provide guidance and promote consideration of
human factors in control room instrumentation, use of pro-
cedures, training needs, staffing considerations, etc.

We encourage a multi-disciplinary approach of human factors
experts and utility personnel to provide an integrated and
correct consideration of the man-machine interface in nuclear
power plants.

We feel that a fragmented and equipment oriented approach as
described by the subject letter is both incorrect and mis-
guided.

I

l
Sincerely, cc: W. Dircks

, c .' g, V. Stello
f|(&, o W. j,,

r H Denton
'

,inda O. Lun' R. DeYoung
President R. Minogue

J. Davis

O.- 2 7 Q T. Murley.

rl 4rn+c1fMCETy
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.

.

o
While the attached letter represents the sole expressed

views of the undersigned Lund, Inc., several concerned human
f actor experts have serious concerns with the Dec. 29 letter.

| Though our decision was to comment individually to
pursue timeliness, my colleagues and I share the concern that'

the CRGR recommendations lack human factor consideration.

Each of us would be willing to be contacted to provide
comments collectively at NRC's request:

Linda O. Lund (914) 528-8709
Lund, Inc.,

P.O. Box 315
E. Main St.
Mohegan Lake, NY 10547*

Dr. Harry Snyder (703) 961-5358
Virginia Polytech Univ. (Human FactorsSociety)
BTINSU, 130 Whittmore
Blacksburgh, VA 24061

*

Dr. Jack Parris (415) 855-2776

O EPRI
3412 Hillview
Palo Alto, CA 94303

Dr. Gene Silverman (301) 596-5845
ARD Corp.
5550 Sterret Place
Columbia, MD 21044

.

O
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MANAGEMENT CONSULTANTS
4

1903 EAST MAIN STREET
POST OFFICE BOX 315

MOHEGAN LAME. NEW YORK 10547

(914) 528 8709
t

Statement on December 29, 1981 CRGR Letters
" Emergency Response Capability and Facilities"

As human factors specialists working in the nuclear industry,
we have long been calling for an integrated approach to human

; factors efforts. We feel strongly that SPDS the TSC, EOF, OSC,
revised EOP's, CR reviews and Reg, Guides 1.97 and 1.23 must
not be considered "in a fragmented and uncoordinated manner".

.

We acknowledge and support the finding that the " fundamental

(} weakness" revealed during post-TMI studies was the " lack of -

attention to the ' man' in the ' man-machine equation' We
, "
, .

also concur with the statement that "well trained operating
staff with clearly defined emergency roles is the cornerstone
to accident response." However, we would add that:

i

Well-designed and operational Controle

Rooms and
e Well-written and validated EOP's

| are the necessary aides to the reactor operating crews and
their supervisors during an emergency.

Although we support the initial statements, the remainder of
this document appears to be in direct conflict with our know-
ledge of TMI-2 and the current state of affairs at US Nuclear
Plants. Indeed, the recommendations focus in this document
exclusively on the " machine' side of the " man-machine equation".

O If a "well trained operating staff" is a 'bornerstone of accident
response" then the almost total lack of reference to training
in the retcommendations is a definite shortcoming. For example,-
recommerdations for the Emergency Response Facilities

b ~M h
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deal almost exclusively with the equipment to be installed
(the " machines") and make no reference to the staffing (the

|

" men") in these facilities or the
e organization

o role assignment and

e training

of the staff members. Moreover, the supposed slowness of the

on-sittemergency response needs to be balanced by the fact that
on-site, normal as well as emergency response is a concern.

The statement is made that "The SPDS and control room improve-
ments are essential elements in operator training programs...."
It is true that training programs for operators will have to
familiarize operators with control room improvements and train
them in the use of an SPDS. In addition, training programs

will have to familiarize operstors with changes made to EOP's. *
However, nowhere in this docur.ent is there a full understanding
of the impact an SPDS will have on an operator and the implica-() tions that it will havs on training.

An SPDS brings with it some definite problems. Not only are

there difficulties in the development of the equipment itself,
but,

Where it is placed in the control roome

How its use is integrated in EOP'so

How it is used as a diagnostic toole

, vis-a-vis the Control Board and
\

e How the operator is trained to use the

two diagnostic modalities (SPDS and the

Control Board)
are important considerations.

The above four issues regarding SPDS are either ignored or,

glossed over lightly in the December 29, 1981 document.

,
i

{
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) To date a SPDS is still a device of the future. Vendors are'

still working on the design of such a system; so the validity
1

of the usefulness cf such a device has no basis to determine

the actual usefulness of a SPDS to its trained user (s) during

normal, abnormal or emergency conditions.

As with the Emergency Response Facilities, equipment (" machine")
~

needs are focused on in the recommendations for a SPDS. More-

over, a SPDS as a solution to other control room modifications

is "the cart before the horse".

The potential danger in this dccument, if implemented is that

it follows the pre-TMI philosophy that it purports to deplore.

Lund, being involved with the daily operations of nuclear

facilities recognizes the need for Human Factor considerations

in control room design, instrumentation, staffing,_ training, .

; procedure use, etc.

This multi-disciplinary human factor approach is recognized

and welcomed as long overdue by the personnel at nuclear

power generating stations. The implementation of a SPDS does

not cover all of these diverse areas and without Human Factor

considerations will be more of a hinderance to, than a helpful

device for the, nuclear community. That is, by encouraging '

the addition of an SPDS and misunderstanding the importance

of the Control Room review and systematically developed EOP's

yet another piece of machinery is to be added to the Control

Rooms without substantial analysis of its impact on the op-

erator or its use in overall plans to mitigate accidents.

1 A " man-machine equation" does not refer to the simple sum of

two numbers, but to a dynamic interrelationship. The present

design,of the control room must be reviewed to identify existing

human factor deficiencies and to assess the best solution: hard-

ware, procedures or training. Also, since the need is for not

,

***
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just the best design or format, but the assessment of the
functional utility of:

1. Control Board I

l2. SPDS

3. EOP's

a systems-oriented functional task analysis of the Control Room,
the SPDS and the EOP's in relation to the crew that use them
must be performed.

There is no basis for this document's statement that "The

SPDS is an improvement in the control room because it en-
hances operator ability to comprehend plant conditions and
interact in s,ituations that require human intervention". Indeeo
if the type of systems-functione.1-task analysis referred to
above is not done, an SPDS could easily detract from, not en-
hance operator performance.

As human factors specialists in tne nuclear industry we have() witnessed much confusion over human f actors i"ssues as preser.ted
in many of the cited NUREGs. This confusion in many cases
comes from an unfamiliarity with the human factors field and
its methodologies. We would urge more open communication
between HP specialists and the NRC to help simplify and co-
ordinate the HP effort in the nuclear industry. As concerned
HP scientists we deplore the move back to a pre-TMI philosophy
as illustrated by this document.

,

Submitted by the staff of Lund, Inc.

L.O.Lund, President

C. Sherwood
Dr. P. Haymond
G. Opetosky
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December 16, 1981

MEMORANDUM FOR: Mr. William J. Dircks
Executive Director for Operations

FROPl: Mr. Raymond F. Fraley
Executive Director
Advisory Committee on Reactor Safeguards

Subject: OCCUPATIONAL EXPOSURES AT PALO VERDE NUCLEAR GENERATING STATION
AND OTHER SYSTEM 80 PLANTS

During its review of the CESSAR-80/Palo Verde Nuclear Generating Station,
Units 1, 2, and 3, the ACRS was provided estimates of the annual collec-
tive occupational dose associated with the operation of each unit at
the Palo Verde Station which may average well over one-thousand person
rem. In view of the fact that these units are based on a standard design
which supposedly incorporates application of the ALARA principle, the
members expected somewhat lower dose estimates.

In this connection, it should be noted that the occupational dose esti-
mates may have been unduly conservative and therefore misleading. The
Committee's review did not provide an opportunity to examine the basis
for these dose estimates in detail and this should be done to determine
if they result from the CESSAR-80 design, the balance of plant design,
the proposed method of operation, or other factors.

-,

The Committee urges attention to this matter regarding the Palo Verde
Station and the CESSAR-80 standardized plant design. The ACRS Subcom-
mittee on Reactor Radiological Effects would be pleased to discuss this,
matter further with the NRC Staff.

R mond F. Fraley
Executive Director
ACRS

cc: C. Mark, ACRS
H. Denton, NRR
E. Goodwin, NRR

I D. G. Eisenhut, NRR
W. E. Kreger, NRRl
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Honorable Nunzio J. Palladino
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: ACRS REVIEW AND REPORTS 04 NRC SAFETY RESEARCH PROGRAMS

Dear Dr. Palladino:.

In our letter of October 20, 1981 we expressed our belief "that reviewing
the LRRP would not be an effective use of nur time unicss a more meaningful
plan is developed." Although we anticipate significant improvements in the
LRRP, it is perhaps too late to use the new LRRP as a basis for our report
to Congress on the FY 1983 program since that reoort is well under way, and
we have not yet received the new plan. Nevertheless, we intend to review
the plan and, to the extent needed and practicable, provide you and the
Commissioners with our comments. It is likely that our comments this year
can be based primarily on the reviews we have carried out in preparation for
our report to Congress; extensive interaction with the RES Staff should not
be necessary. Nevertheless, we will consider ways in which our review of

p the FY 1984 Safety Research Program can be carried out in order to provide
\ you with timely and useful comments on the LRRP and, at the same time,

provide us with the information and insights we need to prepare our report
to the Congress.

With regard to a review and report to the Commission in July on the RES
budget request, we said in our letter of October 20, 1981 that we will con-
tinue to provide comments on funding levels, in detail or in general, and
on specific portions of the program. In doing so, however, we would expect
to limit our interaction with the RES Staff; this would be possible if there

,

is an easily identifiable relation between their budget request and the'

! needs and programs described in the LRRP. Moreover, we would not intend to
! elaborate on the bases for our recommendations if it is possible to relate

them to comments mac'e previously in connection with the LRRP and our report
to Congress.

We will continue to make both general and specific recommendations to the
Conmission and to the RES Staff. It would be helpful to us in our continuing
review of the Safety Research Program, if RES would respond in writing to
each recommendation, general or specific, made in our report to the Congress.

In summary, we believe that procedures can be developed to provide the
information requested in your letter of December 10, 1981.

Sincerely,

.

J. Carson Mark
Chairman

$3/ A
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Mr. Jerry D. Griffith, Acting Director
Office of f4uclear Power Systems
Of fice of Nuclear Energy
Department of Energy
Washington, DC 20545

SUBJECT: ACRS REPORT 04 THE FINAL DRAFT OF THE DEPARTMENT OF ENERGY'S RESP 0?4SE
TO PUBLIC LAW 96-567

Dear fir. Griffith:

Durino its 260th meeting, December 10-12, 1981, the Advisory Committee on
Reactor Safeguards reviewed the final draft of the Deoartment of Energy
(DOE) response to Public Law 96-567, " Nuclear Safety Research, Develop-
ment, and Demonstration Act of 1980." A meetin of ACRS Working Groups

' was held in Washington, D.C. on Decembar 9,19 a to consider this matter.
'

During its review, the Committee had the benefit of discussions with repre-
sentatives of DOE and the HRC Staff. Our general comments on the final
draft response to Congress appear below.

I. Assessment of the Need for and Feasibility of Establishino a National
Reactor Enoineering Simulator Facility

We helieve that our comments, as contained in our September 16, 1981
report on the first draft'of the DDE response to Public Law 96-567,
have been adequately considered by DOE. While we agree that a na-
tional simula+.or facility is not justified, we believe that a cohe-
sive national light water reactor systems simulation program should
be considere1 by the Simulation Working Group organized by DOE.

We recommeni that the Simulation Working Group define early in its
deliberations the uses which it believes to be appropriate for simu-
lation. The results of this effort should be available before much
is done toward the develooment of a program.

II. A Study of the Desirability and Feasibility of Creating a Federal
Nuclear Operations Coros

Although we believe that our comments relating to the desirability
and feasibility of creating a Federal Nuclear Operations Corps have
been adequately considered by DOE, and although we concur with the
conclusion that such a Corps is not needed, we want to offer several
comments.

r\
V
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Mr. Jerry D. Griffith -2- December 15, 1981

The current draft of the report states that the " Nation's academic
and nonacademic institutions, outside the nuclear industry, have a
large and expandable capability in place to provide training in
nuclear fundamentals and to augment speciff'. training by utilities."
While this may be true, we believe it is important to recognize that
this capability, particularly in tems of oraduate education in
nuclear engineering and radiation protection, has been declining in
recent years. There is no rssurance that the necessary resources and
students will be available to enable the existing training capability
to be fully utilized. Similarly, we believe it is overly optimistic
to state that the " Institute of Nuclear Power Operations (INPO) has
outlinec an overall plan for an industry-wide program to provide
adequately trained pertonnel to perform operational and supervisory
functions." While commendable, the INPO plan, unless modified, appears
to us to be capable of providing only a portion of the total number
of people that will be required. We believe the report should
acknowledge these deficiencies as well as the need to take action to
correct them.

III. Program Management Plan for the Conduct of a Research, Development,
and Demonstration Program for Improvino the Safety of Nuclear Power
Plants '

-

The Program Management Plan is unchanged from that in the first draft
of the report. We continue to believe that it constitutes an appro-
priate and potentially successful approach to the development and
execution of a research, development, and demonstration program for
improving the safety of nuclear power plants.

Such a program has not been developed. However, Working Groups with
representation from industry, NRC, and DOE have been established in
the several areas addressed by the Act. These Working Grouos have
been meeting to identify issues and plan to develop National Programs
in each area and recommend measures for their implementation. We
believe that this approach is an acceptable way to develop meaningful
programs with appropriate participation by the various organizations.

We wish to be kept informed of the efforts of DOE and its various
Working Groups related to the implementation of Public Law 96-567.

Please let us know if we can be of further assistance.

Sincerely.

J. Cctson MarkO Chairman

&2W
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ME'iORANDlM FOR: W. J. Dircks ve rector for Operations

FRU4: R. F. Frale t ve Di ctor, ACRS

SUBJECT: ACRS RECOHE'lDATIONS REGARDING PROPOSED REGULATORY GUIDE
04 "00ALIFICATION AND ACCEPTANCE TESTS FOR SNUBBERS
USED IN SYSTEMS l'iPORTANT TO SAFETY" (TASK NO. SC 708-4)

During its 260th meeting, December 10-12, 1981, the ACRS considered the
recomendations of its Subcommittee on Regulatory Activities regarding
this proposed Regulatory Guide and agreed to defer further consideration
and action until it has been reviewed by the Cor:rnittee to Review Generic
Requirements (CRGR). The following comments are reasons in part for,

deferrinq consideration pending review by the CRGR.

The objective of this Guide, to improve the quality and performance of
snubbers, is conimendable, and the requirement for functional requirements,

i qualification tests, and acceptanca tests will help achieve that objective.
However, the costs in terms of applicant or licensee resources have not
been evaluated quantitatively or comprehensively. Nor have the benefits,
especially those relating to the health and safety of the public, been
evaluated adequately.

As a consequence, the ACRS does not believe that the proposed requirements
have been justified on a cost-benefit basis or in relation to other improve-
ments that could be made to reduce risk.

J The ACRS believes that this proposed action falls clearly within the charter
of the CRGR ar.d that evaluation by that Committee based on the information
and criteria required by its charter will provide a more adequate basis for
a decision by the ACRS regarding the need for this Guide.

,

cc: V. Stello, ED0
T. Murley, E09
H. Denton, HRR
E. Goodwin, NRR
R. Minogue, RES
W. Morrison, RES
W. Anderson, RES

O
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Honorahle Nunzio J. Palladino
Chai nnan
U. S. Nuclear Regulatory Comission
Washington, DC 20555

SUBJECT: ?.CRS REPORT ON THE PALO VERDE NUCLEAR GENERATING STATION
UNITS 1, 2, AND 3 -

Dear Dr. Palladino:

Ouring its 260th meeting, December 10-12, 1981, the Advisory Committee
on Reactor Safeauards reviewed the application of the Arizona Public
Service Connany, the Salt River Project Aqricultural' improvement and
Power District, the El Paso Electric Company, the Public Service Company
of New Mexico, and the Southern California Edison Co*,pany ( Applicants)
for a license to operate the Palo Verde Nuclear Generating Station
Units 1, 2, and 3. The joint applicants have designated the-Arizona *

Public Service Company as the Project Manager and Operating Ageht with
) full authority to construct and operate the power station. The project

was considered at a Subcommittee meeting in Phoenix, Arizona on November'

23-24, 1981, and members of the Committee toured the facility on November
23, 1981. In its review the Committee had the benefit of discussions
with representatives of the Arizona Public Service Company, Combustion

,

Enaineering, Inc., Bechtel Power Corporation, the NRC Staff, and members
of the public. The Committee.also had the benefit of the documents

listed. The Conmittee commented on the construction permit application
for tha Palo Verde Nuclear Generating Station Units 1, 2, and 3 in a
report dated November 12, 1975 to the NRC Chairman.

The Palo Verde application is submitted in accordance with the' Commission's
' ~

s

regulations as described in Appendix 0 to Part 50, " Licensing of Production
and Utilization Facilities,". and Section 2.110 of Part 2, " Rules of Prac-
tice," of Title 10 of the Code of Federal Regulations. NRC policy Stated -

in the Federal Register (42'FR 34395 and 43 FR 38954) allows for a reference
system that involves an entire facility design or major fraction of a

~

design outside the context of a license application. For this application
the reference system is the Combustion Engineering standard nuclear steam
supply system known as its Standard Reference System 80. This design has
been reviewed by the ACRS and discussed in its report dated December 15,

~

1981, " Final Design Approval for Combustion Engineerino, Inc. Standard
,

Nuclear Steam Supply System (Standard P,eference System 80)".j
;

' o

.
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.

This power station is located in a sparsely populated section of Maricopa
County, Arizona, about 36 miles west of the nearest boundary of Phoenix,
Arizona. The nearest densely populated center is Sun City, Arizona, about
35 miles east-northeast of the site, which had a 1980 population of about
57,800 persons. Palo Verde is the first commercial nuclear power station to
be operated by Arizona Public Service Company and the first in the state of ;

1
A r i zt,,,o .

The Palo Verde Nuclear Generating Station uses three System 80 pressurized
water nuclear steam supply systems designed by Combustion Engineering, Inc.
Each of these has a design core power output of 3800 MWt. The turbine gen-
erators are oriented so as to minimize p1 ant damage should turbine failure

The containment is a steel-lined, orestressed concrete cylindricaloccur.
structure with a hemispherical done and a design pressure of 60 psig. The
cooling tower makeup is supplied from treated sewage effluent from the city
of Phnenix.

The Committee's review included consideration of the management organizatiob
and capability, and the operator training program. The organizational plan
for technical support of the operating plant is still being formulated. The

O Committee notes that the Arizona Public Service Company management personnel

V have extensive experience in both commercial and other nuclear plant opera-
tion and construction. The utility anticipates using many of its installa-
tion surveillance staff members as part of the technical support team. The
ACRS encouraaes this organizatioral arrangenent, but believes the Applicant -

should promptly analyze the skill requirements needed to support operations
'

and make certain that the necessary capabilities will be available when
needed. In order that the Committee be kept informed, we request an update /|
on the organizational arrangement in about one year from this date.

The Committee notes that Arizona Public Service Company has a training
simulator in nperation at the Palo Verde site. The Committee's review in-,

'

dicated that the trainino program is being developed and that use of the
plant simulator is still in the process of being integrated into the pro-

The Committee recommends that Arizona Public Service Company examinegran.
industry-soonsored programs concerning effective use of simulators for

! training and make certain that its approach takes account of current under-
|

standing of simulator training limitations.
|

Discussion with the Arizona Public Service Company staff indicated that
emergency operating procedures for dealing with off-normal plant behavior

!
are incomplete. Development of such procedures should be expedited to,

| - provide maximum time to make use of them in the operational training pro- ,.
'

;gram.

In the Palo Verde design the primary system does not include capability for
Thisrapid, direct depressurization when the plant has been shut down.p) places extra importance on the reliability of the auxiliary feedwaters

() 312
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system and makes it necessary that the NRC Staff and the Applicant assure ,

the availability and dependability of this system for a wide variety of
transients. It also places extra requirements on the continued integrity of
the two steam generators as the only method of heat removal immediately
after shutdown. The ACRS recommends that the NRC Staff and the Arizo-
Public Service Company give additional attention to the matter of shutdown
heat removal for Palo Verde and develop a detailed evaluation and justifi-
cation for the position judged to be acceptable. The Committee wishes to be
kept informed. /

\
Arizona Public Service Company should expand its studies on systems inter-
actions and systens reliability.

-

A number of items have been identified as Outstanding Issues, Confirmatory
Issues, and proposed License Conditions in the NRC Staff's Safety Evaluation
Report dated November lo81. The ACRS is satisfied with the progress on these
topics and believes that they should be resolved in a manner satisfactory to
the NRC Staff.

Our approval of the operation of this plant is contingent upon the satisfac-
tory completion of construction and preoperational testing. For this reason,
we reouest that, prior to fuel loading on Unit 1, a report be provided to the
Committee describing significant construction deficiencies and their dispost-

O tion, effectiveness of ' he quality assurance program, and results of thetO
i

preoperational test program. In addition, a review of the startuo experience
on Unit 1 should be made prior to fuel loading on Unit 2 and the Committee
kept informed.

We believe that if due consideration is given to the recommendations above,
and subject to satisfactory completion of construction, staffing, and pre-
operational testing, there is reasonable assurance that Palo Verde Nuclear
Generating Station Units 1, 2, and 3 can each be operated at power levels uo
to the design core power output of 3800 MWt without undue risk to the health
and safety of the public.

Additional comments by ACRS member ti. Bender and ACRS members H. W. Lewis
and it. S. Plesset are presented below.

Sincerely yours,

J. Carson Mark
Chairman

Additional Comments by ACRS Member M. Bender

The NRC requirements for instrumentation to follow the course of an acci-
dent have been generally outlined in Regulatory Guide 1.97. The ACRS has
concentrated most of its attention on instrumentation to detect inadequate

-3"
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d

core cooling, sometimes called pressure vessel coolant level measuring
instrumentation. The Regulatory Guide 1.97 requirements and the emphasis
on measurement of vessel coolant levels both seem to have confused the real
accident diagnosis requirements.

The proposed coolant level indicators could only have value under quiescent
conditions. The proposed devices, differential pressure indicators and
heated junction thermocouples, require considerable information about hy-
draulic conditions, pressure distribution, and density variations in the pri-
mary coolant circuit to be useful for unambiguous interpretation of changing
coolant inventory in the reactor core. A full understanding of mass and
energy distribution and related physical behavior of the nuc". ear system
would he needed to make such information diagnostica11y useful under most
accident conditions. The main value would appear to be for conditions where
the system has been depressurized and the coolant state is known, for example,
prior to refueling. Such knowledge does not appear relevant to the circum-
stances of primary concern such as accident conditions comparable to the
T'il-2 event.

,

Regulatory Guide 1.97 has a mixture of requirements, some directed to pre-
accident symptom identification, some to actual surveillance of rapidly

/3 changing transients, and some to surveillance of accident recuperation con-
(_) ditions. Although all of these requirements could be justified under some

circumstances, it is likely that, if everything listed in the guide were
provided, the operators could be overwhelmed by the informational detail and
their diagnostic capability actually impaired.

At a time when unambiguous accident diagnostic information is urgently needed,
a maze of indicating and analytical devices that might confuse the operators
hardly makes sense. I propose the following criteria as a basis for determining
accident diagnnstics adequacy.

1. Does the operator have a well-defined set of signals to guide his
emergency response to important accidents? .

2. Do the emergency procedures enable the operator to avoid misinter-
pretation of those signals under circumstances where accident ,

diagnosis is needed in conjunction with emergency actions?

3. In accident recovery is the sensor capability adequate to enable
the operators to establish whether a stable and safe operating
condition is being maintained until the system can be brought to
cold shutdown and reliable decay heat removal functions assured?

4. If fuel failures occur, is there capability to determine whether
the failures are of minor or major significance (clad reaction

O
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.

with water and fuel melting); whether bulk quantities of radioac-
tive nuclides have been released to the primary coolant circuitry,
the containment interior, or are leaking from containment; and
whether the containment boundary is jeopardized by overpressure
or overtemperature?

Only a few additions to the pre-TMI-accident instrumentation appear necessary
to address these considerations. However, to be certain that necessary in-
formation is available, the actions required of operators during accidents
must be thoroughly examined. Emergency procedure guidance is now being
developed by the nuclear steam supply equipment vendors. This guidance must
be converted into usable procedures that may be testable on nuclear plant
simul ators. Palo Verde and a few other installations have simulators that
might be used for this purpose. Those.ooerating organizations having appro-
priate simulation equipment should give priority attention to proving the
effectiveness of the diagnostic equipment in conjunction with proposed
emergency procedures in order to verify diagnostic adequacy. No serious
effort in this direction appears to have been initiated up to this time.

Additional Comments by ACRS Members H. W. Lewis and M. S. Plesset

N We do net wish to belabor the points we made in our addendum to the ACRS
- letter dated November 17, 1981 on the St. Lucie Plant Unit 2, but they are as

relevant here as there. The Staff continues to accept instruments that do
not provide an unambiguous measure of liquid level in the pressure vessel,
and continues to lack an adequate rationale therefor. We do not find fault
with the Applicants for their efforts to be responsive to the Staff, but are
concerned about the proliferation nf inadequately considered requirements, of
which this is only one example. To sanctify an ambiguous indication of core

| water level is to play with fire. In this particular case (heated thermo-
'

couples in a separator tube), not only dynamic effects, but a pressure vessel
full of high-void-fraction water will spoof the instrument, and tend to lull
the operator into a false sense of security about the coolant inventory. In
that specific case, the instrument will indicate that the vessel is nearly
full.

None of the above is meant to suggest that we oppose the provision of
instrunentation to follow the course of an accident or to detect the onset
of inadequate core cooling - unambiguous diagnosis of accident conditions
through improved instrumentation and training is a high priority. Our
concern is a piecemeal and incoherent approach to the problen, as exemplified
here.

References:|

1 1. Arizona Public Service Company "Palo Verde Nuclear Generating Station,
Final Safety Analysis Report," with Amendments 1 through 6.

,

2. U.S. Nuclear Regulatory Commission, " Safety Evaluation Report Related
| to the Operation of Palo Verde Nuclear Generating Station, Units 1, 2,
|

' and 3," NUREG-0850, dated November 1981.

. -
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-

3. Combustion Engineering, Inc., " System 80 CESSAR FSAR," with
Amendments 1 through 5.

4. U.S. Nuclear Regulatory Comission, " Safety Evaluation Report Re-
lated to the Final Design of the Standard Nuclear Steam Supply
Reference System CESSAR System 80," NUREG-0852, dated November 1981.

O ~
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I Honorable Nunzio J. Palladino
Chaiman
U. S. Nuclear Regulatory Comission
Washington, DC 20555

SUBJECT: ACRS REPORT ON FINAL DESIGH APPROVAL FOR C0r19USTION ENGINEERING, INC.
STANDARD NUCLEAR STEAM SUPPLY SYSTEr1 (STANDARD REFERENCE SYSTEM 80)

Dear Dr. Palladino:

During its 260th meeting, December 10-12, 1981, the Advisory Committee on
Reactor Safeguards reviewed the application of Combustion Engineering, Inc.
for final design approval for its Standard Reference System 80 described in
CESSAR. A Subcommittee meeting was held with representatives of the Appli-
cant and the NRC Staff in Windsor, Connecticut on November 19, 1981. The
Committee also had the benefit of the documents listed. The Committee's
report on the preliminary design approval for this standard nuclear steam

O- supply system (NSSS) was provided in a letter to the NRC Chaiman dated
September 17, 1975. -

The System 80 design consists of a reactor system with a design rated core
output of 3800 MWt and includes the reactor coolant system, reactor protec-
tion system, engineered safety features actuation system, chemical and vol-
une control sy: tem, shutdown cooling system, safety injection system, and
fuel handling system. The System 80 design provides safety-related inter-
face requirements information essential to the design of the balance of
pl ant. Combustion Engineering orovides, at the option of the user, certain
other nonstandard safety-related systems and services which are outside the
scope of the System 80 design. Such systems will need to be dealt with in
each user's Safety Analysis Report. The regulations governing the review
of standard plant designs under the " reference system" option described in
the Federal Register (42 FR 34395 and 43 FR 38954) are contained in para-
graph 2.110 of 10 CFR Part 2 and Apoendix 0 to 10 CFR Part 50.

CESSAR provides information required to ensure that the balance of plant
is designed to protect the System 30 from site-related hazards. It envelops
all plant sites approved to date for Combustion Engineering nuclear steam
supply systems. When the System 80 design is applied, the related site must
be evaluated to establish its acceptability within the System 80 envelope.
For multiple reactor units at a single site, the reference design requires
that each important safety-related item be separately provided for each
reactor unit. The first plant using the System 80 design will be Palo Verde
Nuclear Generating Station, Units 1, 2, and 3, of which Unit 1 is scheduled
to load fuel during November 1982.

p saa.
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Because the utility-applicant is responsible for instituting the quality
assurance programs necessary to assure that all safety-related requirements
have been met, the NRC must review these matters with the utility-applicants
on a case-by-case basis. The ACRS believes that Combustion Engineering
should be required to evaluate the adequacy of the implementation of inter-
face requirements, including such items as the influence of plant control
system performance and reliability on NSSS integrity and function.

\In recent years, the availability of reliable shutdown heat removal capa-
bility for a wide range of transients has been recognized to be of great
importance to safety. The System 80 design does not include capability for>

rapid, direct depressurization of the primary system or for any method of
heat removal immediately after shutdown which does not require use of the
steam- generators. In the present design, the steam generators must be op-
erated for heat removal after shutdown when the primary system is at high -

pressure and temperature. This places extra importance on the reliability '

of the auxiliary feedwater system used in connection with System 80 steam
generators and extra requirements on the integrity of the steam generators.
The ACRS believes that special attention should be given to these matters in
connection with any plant employing the System 80 design. The Committee
also believes that it may be useful to give consideration to the potential

{v .for adding valves of a size to facilitate rapid depressurization of the ,

System 80 primary coolant system to allow more direct methods of decay heat
removal. The Committee wishes to review this matter further with the
cooperation of Combustion Engineering and the NRC Staff. /

'
System 80 employs some new design features for the steam generators, the
core outlet flow region, control rod guidance and shrouding, and the core
support structure. These appear to be acceptable, but, because they are new
features, they should be monitored during early operation to determine if
they perform as expected. "

|

A number of items have been identified as Outstanding Issues and Confirma-
tory Issues. These include some THI-2 Action Plan requirements. Progress
on these matters is satisfactory, and we believe these issues can be re-
solved in an acceptable manner. The Committee wishes to be kept informed.

~
1

| The manner of applying preliminary and final design approvals of the type
proposed for System 80 will not be completely defined until System 80 has
been used for several licensing actions at both the construction permit and
operating license stages. The Committee believes tnat standard designs such
as System 80 can be useful in assuring acceptably safe plants. However, a
policy to establish when and how changes will be permitted to new or pre-i

viously licensed plants is needed.

-

,
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.

The Committee believes that, subject to the above comments and approval of
the balance-of-plant designs, the System 80 design can be incorporated
into nuclear power plants that can be operated without undue risk te the
health and safety of the public.

,

,

Sincerely,

J. Carson Mark
Chairman

References:
1. Combustion Engineerinq, Inc., " System 89 CESSAR FSAR," with

Amendments 1 through 5.
2. U.S. Nuclear Regulatory Commission, " Safety Evaluation Report Re-

lated to the Final Design of the Standard Nuclear Steam Supply
Reference System CESSAR System 80," NUREG-0852, dated November 1981.

.
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! 'n NUCLEAR REGULATORY COMMISSION,

f { ,I ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
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% *.. * / November 17, 1981

Honorable Nunzio J. Palladino
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: REPORT ON COMANCHE PEAK STEAM ELECTRIC STATION UNITS 1 AND 2
!

Dear Dr. Palladino:

During its 259th meeting, November 12-14, 1981, the Advisory Committee on
Reactor Safeguards reviewed the application of the Texas Utilities Generating
Company (TUGCO), Dallas Power and Light Company, Texas Electric Service Com-
pany, Texas Power and Light Company, Texas '4unicipal Power Agency, Brazos
Electric Power Cooperative, Inc. and Tex-La Electric Cooperative for a li-
cense to operate the Comanche Peak Steam Electric Station Units 1 and 2.
The Units are to be operated by the Texas Utilities Generating Company. A
Subcommittee meeting was held in the Dallas / Fort Worth area on June 29, 1981

O to consider this project. A tour of the facility was made by Subcommittee
members on June 29, 1981. An additional Subcommittee meeting was held in
Washington, D.C. on November 11, 1981. During its review, the Committee had
the benefit of discussions with representatives of the Applicant and the NRC
Staff. The Committee also had the benefit of the documents listed. The
Committee commented on the construction pemit application for this station
in its report dated October 18, 1974 to AEC Chairman Dixie Lee Ray.

;
'

The Comanche Peak Station is located in Somerville County in North Central
Texas about 40 miles southwest of Fort Worth, Texas, the nearest city having
a population in excess of 25,000 persons.

Each Comanche Peak Unit is equipped with a Westinghouse pressurized water
reactor having a rated power level of 3425 MWt. Each unit is housed in a
steel-lined, reinforced concrete, dry containment building with a design
pressure of 50 psig.

f
The Reactor Protection System will use N-16 gamma radiation detectors to
provide a signal for reactor trip. Because this system has not been proven v
in commercial applications, we recommend that the NRC Staff closely follow
its implementation and operation. The Committee wishes to be kept informed.

This is the first commercial nuclear power plant to be operated by TUGC0 and
the first in the state of Texas. The Committee's review included considera-
tion of the management organization and capability and the operator training

|O
|
|
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.

program. The training program is well planned and comprehensive, and includes
Psimulator training at other facilities. We were favorably impressed with the

training program, general competence, and responsive attitude of the utility's,

operating organization. Nevertheless, there is a significant lack of hands-on
experience with large commercial nuclear power plants that will only be cor-
rected by the operation of the Comanche Peak Plant. The NRC Staff is requir-
ing the utility to strengthen its own organization with on-shift personnel
having experience with large commercial PWR operations until suitable experi-
ence has been developed by the operating staff. We endorse the NRC Staff
requirement but recommend that attainment of 100*. rated power should not be
the only consideration in detemining that operational proficiency has been
achieved.

The Committee also recommends that the operating organization establish a
list of technological matters which may have to be faced in future opera-
tion of the nuclear plant and identify sources of skilled personnel and
expertise that ought to be available to address these matters when needed.
The Committee wishes to be kept informed.

'The Station Operations Review Committee, the Independent Safety Engineering
! Group, and the Operations Review Group should include personnel from outside
1 the operating organization who are experienced in the operational management

of large PWRs and related technology as well as other independent advisors
'

. ith mature judgment about public safety matters.w

TUGC0 should expand its studies on systems interaction and probabilistic
assessment so that it will have a better understanding of the Comanche Peak
nuclear systems.

,

Other issues have beer identified as Outstanding Issues License Condition,
and Confirmatory Issue; in the Staff's Safety Evaluation report supplement
dated October 1981. The ACRS is satisfied with the progress on these topics
and believes that they should be resolved in a manner satisfactory to the NRC
Str.f f.

e

! TUGC0 is evaluating potential methods of providing instrumentation for detec-
tion of inadequate core cooling as discussed in the ACRS letter to the Execu-
tive Director for Operations dated June 9,1981. The Committee believes that
this equipment should not be installed until it is well established that the
instruments will provide reliable infomation of significant value beyond that
provided by the instrumentation which is already installed.

We believe that if due consideration is given to the recommendations above,
and subject to satisfactory completion of construction, staffing and pre-
operational testing, there is reasonable assurance that Comanche Peak Steam

.

O
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.

Electric Station Units 1 and 2 can be operated at power levels up to
3425 MWt without undue risk to the health and safety of the public.

Sincerely yours ,

J. Carson Mark
Chairma1

References: ,

1. ' Final Safety Analysis Report for the t,'omanche Peak Steam Electric
Station Uni.s 1 and 2," including Amendments 1 through 23.

2. U.S. Nuclear Regulatory Commission " Safety Evaluation Report related
to the Operation of Comanche Peak Steam Electric Station, Units 1
and 2," USNRC Report NUREG-0797, dated July 1981 and Supplement No.1
dated October 1981.

3. Letter from Citizens for Fair Utility Regulation To S. Duraiswamy,
ACRS, regarding the licensing of Comanche Peak, dated July 18, 1981

.
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Honorable Nunzio J. Palladino
Chaiman
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: REPORT ON THE CALLAWAY PLANT UNIT NO. 1

Dear Dr. Palladino:

During its 259th meeting, November 12-14, 1981, the Advisory Committee on
Reactor Safeguards reviewed the application of the Union Electric Company
(the Applicant) for a license to operate the Callaway Plant Unit No.1. A
tour of the facility was made by members of the Subcommittee on November 4,

.

1981, and a Subcommittee meeting was held in Columbia, Missouri on November 4
and 5, 1981. During its review, the Committee had the benefit of discussions
with representatives of the Nuclear Regulatory Commission (NRC) Staff and with
representatives and consultants of the Applicant, Westinghouse Electric Corpo-

( ration, and Bechtel Power Corporation. The Committee also had the benefit of
the documents listed below. The Committee commented on the construction per-
mit application for this plant in its report dated September 17,1975 to NRC
Chaiman William A. Anders.

The Callaway Plant application was one of four submitted in response to the
Commission's standardization policy as described in Appendix N to Part 50
of Title 10 of the Code of Federal Regulations. This option allows for a
simultaneous review of the safety-related parameters of a limited number of
duplicate plants which may be constructed within a limited time span at a
multiplicity of sites. The five utilities that originally joined together
designated their common design the " Standardized Nuclear Unit Power Plant
System" (SNUPPS). At the present time, in addition to the Callaway Plant
Unit No.1, only the Wolf Creek Generating Station remains an active SNUPPS
project.

The Callaway Plant is located in a rural section of Missourt about 80 miles
west of St. Louis. The site is approxicately 5 miles north of, and about 325
feet above the flood plain of, the Missouri River. The nearest population
center is Jefferson City (estimated 1980 population about 34,000), which is'

( 25 miles west-southwest of the Plant.

The Plant will use a Westinghouse, four-loop, pressurized water reactor,
nuclear steam supply system having a rated power level of 3425 MWt. The
Plant employs a cylindrical, steel-lined, reinforced, post-tensioned concrete

| containment structure with a free volme of 2.5 million cubic feet. The con-
tainment design pressure is 60 psig.

i /]-330
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The Callaway Plant will be the first commercial nuclear power plant in the
state of Missouri, and is the first nuclear power plant to be operated by the
Union Electric Company. The Committee reviewed the Applicant's management
organization, experience, and training program. We were favorably impressed |

by the general competence and attitude of the Applicant's personnel, but we j
believe their commercial nuclear experience is less than desirable. The NRC '

Staff is requiring the utility to augment its own organization with on-shift
personnel having experience with large commercial PWR operations until suit-
able experience has been developed by the operating staff. We endorse the
NRC Staff requirement but recommend that attainment of 100% rated power
should not be the only consideration in demonstrating operational profi-
ciency. We also recommend that a highly competent, senior individual with
considerable professional experience on commercial PWRs be assigned to as-
sist the Plant Superintendent as an advisor through at least the first year
of full power operation.

The Committee recommends that the operating organization establish a list of
technological matters which may have to be faced in future operation of the
nuclear plant and identify sources of skilled personnel and expertise that
ought to be available to address these matters when needed. The Committee
wishes to be kept informed.O
The Onsite Review Committee, Nuclear Safety Review Board, and Independent
Safety Engineering Group should include personnel from outside the operating
organization who are experienced in the operational management of large PWRs
and related technology as well as other independent advisors with mature
judgment about public safety matters.

During our review, it was noted that Shift Technical Advisor training in the
areas of Plant Systems and especially Transient / Accident Analysis appears mar- /
ginal. It is recomended that the NRC Staff evaluate this matter and apply
the results to those nuclear plants where they are generically applicable.

s

! Discussion with the Applicant indicated that emergency operating procedures
| for dealing with off-normal plant behavior are incomplete. However, the
; Applicant is endeavoring to develop such procedures utilizing new and promis-
| ing approaches, and we encourage such efforts. The Committee wishes to be
| kept informed.

Other issues have been identified as Outstanding Issues, l.icense Conditions,
and Confirmatory Issues in the NRC Staff's Safety Evaluation Report dated
October 1981; these include some TMI Action Plan requirements. We believe

i these issues can be resolved in a manner satisfactory to the NRC Staff and
| recommend that this be done.

The Committee believes that, if due consideration is given to the recommenda-

O tions aaove, and subject to satisfactory completion of construction, staffing,|

and preoperational testing, there is reasonable assurance that the Callaway'

Q g3)'
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.

Plant Unit No. I can be operated at power levels up to 3425 MWt without undue
risk to the health and safety of the public.

Additional comments by Dr. M. W. Carbon, ACRS Member, are presented below.

Sincerely,

J. Carson Mark
Chairman

Additional Comments by Dr. M. W. Carbon, ACRS Member

It is my belief that the NRC Staff's requirement for experienced, on-shift
personnel during the early operation of the plant is inadequate. I therefore
recommend that a licensed Senior Reactor Operator (SRO), who has been previously

O licensed as an SRO on another Westinghouse PWR, be available on each shift in
an advisory capacity through the first year of full-power operation. I also
believe that the advisor to the Plant Superintendent should have an educational
background at least equal to a Bachelor of Science degree in engineering or a
related discipline.

References:

1. " Final Safety Analysis Report for Standardized Nuclear Unit Power Plant
System," including Revisions 1 through 7.

2. " Final Safety Analysis Report for Standardized Nuclear Unit Power Plant
System, Callaway Plant Units No. I and 2 Addendum," including Revisions
1 through 4.

! 3. U.S. Nuclear Regulatory Commission, " Safety Evaluation Report Related
; to the Operation of Callaway Plant, Unit No.1," NUREG-0830, dated
i October 1981.

|
|
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I

The Honorable Nunzio J. Palladino
Chairman
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: REPORT ON ST. LUCIE PLANT UNIT NO. -2

Dear Dr. Palladino:

During its 259th meeting, November 12-14, 1981, the Advisory Comittee on
Reactor Safeguards reviewed the application of the Florida Power and Light
Company (the Applicant) for authorization to operate the St. Lucie Plant
Unit No. 2. The project was considered at a Subcommittee meeting in West
Palm Beach, Florida on October 30-31, 1981 and members of tne Committee
toured the facility on October 30, 1981. In its review the Committee had

| the benefit of discussions with representatives of the Applicant, Combustion
Engineering, Inc., Ehasco Services, Inc., the NRC Staff, and members of thei

d public. The Conoittee also had the benefit of the documents listed. Thei

| Committee commented on the construction permit application for St. Lucie
i Plant Unit No. 2 in a report dated December 12, 1974 to AEC Chairman Dixie

Lee Ray.

| St. Lucie Plant Unit No. 2 is located on Hutchinson Island adjacent to Unit
i No.1, which went into commercial operation in December 1976. Both units

use Combustion Engineering nuclear steam supply systems with a rated core
power of 2560 flWt. The two units are nearly identical.

A number of items have been identified as Outstanding Issues, Confirmatory
Issues,'and License Conditions in the NRC Staff's Safety Evaluation Report '

dated October 1981. These include some TMI-2 Action Plan requirements.
We believe these issues can be resolved in a manner satisfactory to the
NRC Staff. We also recomend resolution of concerns on instrumentation for
detection of inadequate core cooling expressed in the ACRS letter to the
Executive Director for Operations dated June 9,1981.

Discussion with the Florida Power and Light Company Staff indicated that
emergency operating procedures for dealing with off-normal plant behavior
that might develop during the operation of St. Lucie Plant Unit No. 2 are

) incomplete. We recommend that a concentrated effort be made by the
Florida Power and Light Company staff to complete emergency operating pro-

'

cedures which take advantage of new information and approaches developed
during the past two years. This matter should be resolved in a manner
satisfactory to the NRC Staf f. The Committee wishes to be kept informed.

1
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At the time this site was initially approved, the population density was
relatively low, and the projected increase during the life of the plant was
not unusually large. Since that time, the growth in population has been
much more rapid than predicted, and current estimates predict continued
growth at relatively high rates. Although the present population and that
predicted for the next several years are not a cause for concern, it now
seems possible that the population density in portions of the surrounding
area could reach a level, during the lifetime of the St. Lucie Plant, that

; might then warrant additional measures. We recommend that the Applicant
and the NRC Staff periodically review the actual and projected population
growth. If required as a result of these reviews, plans for appropriate
preventive or remedial measures could then be made in a considered but
timely manner.

We recommend that the Staff give due regard to the special nature of this
site in evaluating the final emergency plan.

The Advisory Committee on Reactor Safeguards believes that, if due regard
is given to the items mentioned above, and subject to satisfactory com-
pletion of construction, staffing, and preoperational testing, there is
reasonable assurance that the ht. Lucie Plant Unit No. 2 can be operated at
core power levels up to 2560 MWt without undue risk to the health and safety,

of the public.

Additional comments by Members H. W. Lewis and M. S. Plesset are presented
bel ow.

Sincerely yours,

'

J. Carson Mark
Chairman

Additional Comments by Members H. W. Lewis and M. S. Plesset

In the aftermath of the accident at Three Mile Island Unit 2, which dramat-
ically emphasized the importance of instrumentation to follow the course of
an accident, the NRC Staff has required applicants for an Operating License to
demonstrate specific capability to detect the onset of inadequate core
cooling. For PWRs this has come to mean in practice the provision, inter
alia, of an instrument which can be called a water-level indicator for the;

I pressure vessel. (Althongh the NRC Action Plan allows for alternatives, none
i appear to have been seriously contemplated.) A number of such devices have

been accepted and/or proposed, some of which measure differential pressure,i

soma average void fraction in a part of the pressure vessel, sooe cooling
rate at a number of places in the vessel. All can give spurious response
because of dynamic effects.

\ h
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Many of these views have been previously expressed in the Committee letter of
June 9,1981.

We are concerned that, in the commendable eagerness to avoid a repetition
of TNI, the NRC Staff is requiring ill-defined instrumentation without any
clear picture of the contribution of that instrumentation to the prevention
or mitigation of accidents - considerations which must necessarily be
scenario dependent. If it were really true that core water level were the
important parameter, then differential pressure indicators would appear to
be preferable, provided the coolant is quiescent. If instead cooling capa-
city is important, then some form of heated wire or themocouple would ap-
pear to be preferable. Since either may be acceptable, we are left with
the inference that the NRC Staff has not really clarified the role of this
instrumentation.

We believe that, before, not after requiring these instruments for all the
new plants, the NRC Staff should develop a position regarding their utility.

: This position, which should be based upon accident analysis and risk assess-
ment, would lead to a much clearer understanding of just what instrumenta-
tion, if any, is needed.

REFERENCES:
1. Florida Power and Light Company, "St. Lucie Plant, Unit No. 2 Final

Safety Analysis Report," with Amendments 1 through 6.
2. U.S. Nuclear Regulatory Commission, " Safety Evaluation Report Related

to the Operation of St. Lucie Plant, Unit No. 2," Docket No. 50-389,
USNRC Report NUREG-0843, dated October 1981.

3. Letter from Betty Lou Wells to the Chairman of the Advisory Committee
on Reactor Safeguards, dated October 28, 1981.

4. Written statement by Joette Lorian, Research Director for the Center
for Nuclear Responsibility.
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!!EMORANDUM FOR: Chainnan Palladino
.

FROM: William J. Dircks *

Executive Director for Operations

SUBJECT: STAFF COMMENTS ON THE ACRS REPORT ON ST. LUCIE
UNIT NO. 2,

You asked for the staff to coment on ACRS concerns with inadequate corei

cooling instruments. The concerns were stated in the l'ovember 17, 1981
ACRS letter, including the " additional coments" by members H. W. Lewis
and M. S. Plesset. The staff developed a response for inclusion in the
St. Lucie Unit 2 Supplemental Safety Evaluation Report. We have in-
corporated that SER input into enr enclosed response to your request.

Since that time, the December IS ACRS letter on Palo Verde contained
similar concerns. ACRS member Mike Bender suggested in his " additional
cocments" some criteria for detemining accident diagnostics adequacy.
Addressing these criteria may help the staff and ACRS core to resolution
of their differences of opinion. We will keep you infomed of progress -p along these lines.

G
(Sdne:D Y.1tiam L Dircks

-

'

William J. Dircks -

Executive Director for Operations
.

Enclosure:
Response to ACRS Concerns - b1STRIBUTION*Instrumentation Requirements for1

Detection of ICC Central Files W. Dircks
CPS r/f ED0 r/f

cc: Comissioner Gilinsky T. Huang r/f E. Cornell
Comissioner Bradford L. Phillips r/f T. Rehm

Comissioner Ahearne C. Berlinger V. Stello
Comissioner Roberts L. Rubenstein R. Minogue

R. Mattson DavisOPE
E. Case R. DeYoungOGC
H. Denton C. MichelsonSECY R. Vollmer H. Shapar
J. Kramer S. Cavanaugh (11098)
D. Eisenhut P. Brandenber (11098)

Contact: hillips, DSI:CPB anauer e ett r PPAS
B. Snyder R. Capra EGoodwin

(,1 *SEE PREVIOUS FOR CONCURRENCE. P. /ittyck (> 12/16/81 ,
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MEMORANDIN FOR: Chairman Palladino

FROM: William J. Dircks
Executive Director for Operations

SUBJECT: STAFF COMMENTS ON THE ACRS REPORT ON ST. LUCIE
UNIT NO. 2

The staff has previously prepared a response to the ACRS concerns

stated in the November 17, 1981 ACRS letter, including the " additional

cocments" by members H. W. Lewis and M. S. Plesset. That response was

provided for inclusion in the St. Lucie Unit 2 Supplemental Safety

Evaluation Report. We have incorporated that SER input into our en-

closed response to your request regarding this matter. . -

p
L.J

.

William J. Dircks
Executive Director for Operations

"

Enclosure: -

Response to ACRS concerns . '~ Instrumentation
Requirements foFDetection of ICC DISTRIBUTION:

-~ ~

Central Files' E. Cornell
cc: Comissioner Gilinsky CPB r/f T. Rehm

Comissioner Bradford T. Huang r/f V. Stello
Cormissioner Ahearne L. Phillips r/f R. Minogue.

Commissioner Roberts C. Berlinger Davis
; OPE L. Rubenstein R. DeYouna
! OGC R. Mattson C. Michelson

SECY E. Case H. Shapar.

H. Denton S.Cavanaugh(11098)
| Contact: L. E. Phillips, DSI:CPB R. Vollmer P. Brandenberg (11098)

X-29472 J. Kramer EDO r/f
'D. Eisenhut SECY 81-2354 (3)

PPAS J. Ledbetter,

| S. Hanauer . Capra
gpt q B. Snyder ?PA .

f ^ *SEE PREVIOUS FOR CONCURRFACE P. g (, f 7f .
t, , w
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RESPONSE TO ACRS CONCERNS

INSTRUMENTATION REQUIREMENTS FOR DETECTION OF

INADEQUATE CORE COOLING

.

Introduction

The NRC staff requirements for implementation of TMI Action Plan
Item II.F.2, " Additional Instrumentation for Detection of Inadequate
Core Cooling," have been discussed in various ACRS and ACRS subcommittee
meetings (including meetings for review of TMI-1 restart and for review
of licensing for several plant's). The NRC staff and contractors, vendors
of proposed instrumentation systems, applicants and licensees, and other
interested organizations such as EPRI have provided testimony at these
meetings. Subsequently, the ACRS has expressed concerns regarding staff
positions and efforts to implement this action plan item.

It has been clear since initiation of this action plan item that many
applicants and licensees have strong reservations concerning the need for
and value of the additional instrumentation. Their resistance has been
strengthened by schedule requirements which necessitated selection and
ordering of the instrumentation systems prior to completion of the final .

(f s)
design and testing and, hence, prior to NRC approval of the available
systems. Their question of need has been based on the conviction that'~
their existing instrumentation systems provide adequate protection
against design scenarios. Little cognizance has been given to the fact
that the intended purpose for this instrumentation is to provide in-
depth protection against unpredictable scenarios involving multiple
failures. . Testimony against the requirement has consistently cited
problems revealed by early testing of available systems without recognition -

that those problems have been long since resolved during the design and
development evolution of proposed instrumentation systems.

,

The staff believes that the ACRS concerns primarily reflect the expressed
views of applicants and licensees. The staff has tried but apparently

. failed to comm'unicate to ACRS the progress of this program during its
development and implementation. In addition, no recent effort has been-
made to debate or justify the need for the instrumentation, which the
staff believes was resolved at the outset during establishment of
Item II.F.2 in the Action Plan.

Our response to the ACRS Report on St. Lucie and plans for resolution of
the ACRS concerns follow.

.
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omments in ACRS Report on St. Lucie
:c;
'eTr letter of November 17, 1981 to Chairman Palladino,

'fucitt Plant Unit 2," recommended resolution of concerns
Vit' ion for detection of inadequate core cooling previously

ACRS letter to the Executive Director for Operations
8h
kdaninitialresponsetotheACRSconcernsinthe

*GWai'rman J. Carson Mark from William J. Dircks, Executive
perations, dated July 10, 1981. These concerns may be

as fb1 Tow:
n.c '

fion schedule including relation to the schedule for ,

nt, testing, evaluation, and qualification of reactor |^^}monitoringinstrumentation; i
i

Iie~ information provided by the ICC monitoring system as
6y' accident analyses and development of emergency

7to, deal with various specific accident scenarios; and

consequences cf misleading information to the operator due
nEnid effects on level monitoring instrumentation as a result
'per attention to the first two items in an over eager <

nse|to TMI.
| D
| to the first item, the staff has provided details of the
j [ status for vessel level monitoring instrumentation,

riitlTC system proposed for St. Lucie 2, in the CommissionI

S82 dated October 7, 1981. That paper addressed the
,sith be completed in advance of staff approval of these -

.gribes our review program and review status to support
ryiconclusions concerning the prospects for acceptability
i The paper also reconmended that the staff be given

_ delay the January 1, 1982 installation requirement on a
se, basis as warranted by the equipment development and pro-

fistallation constraints. Based on the status reported in
' staff expects that this would result in installation of'

indst' plants (po.ssible exceptions are B&W vintage pWRs) by |no
,ugingoutageafterJanuary1,1983.
w.

ateTNovember 16, 1981 the Commission has approved our
'

~ 6fdmendation for Westinghouse and CE designed reactorsc
Tile Westinghouse or CE vessel level monitoring systems. We

aMi' schedule relief in. conjunction with the informations -

hs equipment development, testing and evaluation program is
$6:hndresolvestheconcernsofItem(1)above,totheextent
for to completion of our generic review.
d
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With respect to the second item, as explained in the July 10 memorandum
to Chaiman Mark, evaluation of ~ specific water level monitoring systems
has included analyses of specific accident scenarios (e.g., Westinghouse
NOTRUMP code analyses of small break LOCA (WCAP-9753) events and the
response of their dp s
break LOCA scenarios (ystem under ICC conditions; CE analyses of small

*

CEN-117); analyses to predict instrument test
performance under simulated small break LOCA conditions, etc.).

However, these scenarios are not all inclusive. In accordance with-
TMI-2 lessons learned recomendations and current (post TMI-2) practice
on all emergency procedures, guidelines and procedures are to be symptom
oriented. All process signals indicative of ICC conditions (saturation
margin, coolant inventory, coolant or fuel temperature, etc.) are useful
to confirm the need for emergency operator actions. The staff has

. offered to meet with the ACRS to infom them of. progress in cur generic
' review of the level monitoring systems and in the development of associated

guidelines for emergency procedures for detection and recovery from a
condition of inadequate core cooling. Presently, that meeting is
expected to take place in February 1982. The staff expects that this
meeting will provide a basis for resolution of the second concern. In
any case, emergency procedures relating to vessel water level instru-
mentation are not required to be in place prior to issuance of an
operating license for St. Lucie 2.

.

With respect to the third item of concern, the staff agrees that the
best available ICC monitoring systems (Westinghouse and CE) are not
perfect. We are attempting to identify deficiencies, including any
which are related to dynamic effects, and believe that once identified,
they can be neutralized by design of the data processing and display
systems coupled with proper operating instructions. This concern can be
resolved by thorough testing and design evaluation. The staff will keep -

the ACRS informed on the results of our review.

Response to Additional Comments - ACRS Report On St. Lucie Plant Unit 2

Members Lewis and Plesset of ACRS have expressed the opinion that,
before, not after requiring specific instrumentation to detect the onset
of ICC, the NRC staff should develop a position regarding their utility.
The position should be based upon accident analysis and risk assessment.

To place these comments in perspective, it should be remembered that the
'

requirement is a product of the TMI Lessons Learned Task Force short term
recommendations in NUREG-0578 (July 1979) and subsequent related documents
and was supported by most, if not al1, of-the organizations reviewing
that aspect of the TMI accident (especially the ACRS which insisted upon
the water level instrumentation). The need for the instrumentation was
thoroughly examined in many ACRS and Comission. meetings. There is noi

!
.

general disagreement today on its utility. The original implementation
j date for this additional instrumentation was January 1, 1981. This

pqW
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recommendation and concurrent recommendations and studies relating to
accident analyses and emergency procedure development called for a
symptom oriented approach and provision of diverse information to the
operator as the basis for operator actions and to monitor plant status.
On this basis, the staff believes that saturation margin, coolant level
and inventory, and fuel cladding temperature (as inferred by coolant
superheat) are all important parameters for evaluation of core cooling-
adequacy, and that there is no unique emergency procedure governing
which parameter should be used to initiate operator actions and what -
parameters should be used to verify the effectiveness of these actions
and tr. nonitor the course of the event.

Since establishment of the II.F.2 requirement, staff effort has been
directed to development of acceptable instrumentation and the earliest
feasible implementation of an ICC monitoring system which is consistent
with objectives of the lessons learned recomendations. While a rigorous
mathematical risk ~ assessment evaluation was not a part of the decision
process in developing this reouirement, it seems clear that the cost of
installation (both dollars and dose) is greater where back fits are
required (more backfits are required when the definition of specific
instrumentation is delayed), and that the benefits derived from risk
reduction after installation of the system are a function of the useful
life remaining for those operating reactors which must be backfitted.

>q Therefore, there are advantages to be derived from the earliest feasible -

v implementation consistent with development of acceptable systems, and
that has been the staff goal since the lessons learned need for the
system.was established. .

In view of the advanced status of implementation of these systems and
the earlier decision making process described above, the staff does not
believe that consideration of multiple additional accident scenarios -

(aside from the development of guidelines for emergency procedures) or
,

risk assessment analyses would be useful at this time.
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APPENDIX XX

O
ADDITIONAL DOCUMENTS PROVIDED FOR ACRS' USE

1. Memorandum, E. F. Goodwin to R. F. Fraley, Revised Proposed NRR Agenda
Items for the February. March and April 1982 ACRS Meeting, Jan. 6,1982

2. Memorandum, M. L. Ernst to R. L. Tedesco, Systems Interaction, Jan. 5,
1982

/
3. Handouts in support of RES Presentation by D. Ross and R. B. Minogue

regarding the ACRS report to the U.S. Congress regarding the proposed'

NRC Safety Research Program for FY-83, January 7-8, 1982

I

*

1

!

.

1
-

|

r

!

|

{
:

O

/) wy



- -
~

APPENDIX B

'o UNITED STATES

/ NUCLEAR REGULATORY COMMISSION3 o
'

{ - ADVISOMY COMMIITEE ON REACTOR SAFEGUARDS
wAsMmcTON, D. c. scess 1

***** January 9, 1982 |
'

i \.

APPENDIX XXI
LTR, J. J. Ray, Acting Chainian, ACRS to 4

Admiral Rickoved, dated January 9,1982 |

-

Admiral H. G. Rickover
Naval Sea Systems Comand
Navy Department
Washington, DC 20362

~

Dear Admiral Rickovert

he Advisory Comittee on Reactor Safeguards has been informed of
your forthcoming retirement later this month froa active duty with
the United States Navy. We Comittee has long recognized your
dedication to quality of design and construction of naval reactors
and the selection, training and motivation of well-qualified operat-
ing crews. Your concern for, quality and'r.afety has been exenplary
and has resulted in an outstanding perforraance record for the naval

,

reactors program.

O Your long and distinguished service in developing the " nuclear Navy"
and ' application of related technology to the comercial nuclear power
program placed you in a position where you could provide valuable in-
sight regarding nuclear plant design, construction, and operation.
The Comittee will miss productive discussions with you concerning
reactor design and operation and their inpact on safety.

We wish to take this opportunity to congratulate you on your dis-
tinguished career and accortplishments. Yoar work in the nuclear
reactor field is truly noteworthy. The Comittee wishes both to
take this opportunity to recognize your accomplishments and to wish
you well in your' future activites..

Sincerely, ,

1
1

-

.

. ray cting.

ACFS Chai n
.
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