February, 1980

REPORT TO THE AIF POLICY COMMITTEE ON FOLLOW-UP
TO THE THREE MILE ISLAND ACCIDENT
BY THE
WORKING GROUP ON ACTION PLAN PRIORITIES AND RESOURCES

Introduction

Publication of the NRC Action Plan (draft NUREG-0660) late
last year raised serious concern within the nuclear industry
that the constructive safety efforts in motion thus far
would be diluted by a large mix of new items of lesser
value. It also brought forward the prospect of extended and
unnecessary delays in the resumption of the licensing pro-
cess. These concerns were expressed forcefully in AIF
Chairman Roger Sherman's January 9, 1980 presentation to the
NRC and in AIF President Carl Walske's January 21, 1980
letter to NRC Chairman Ahearne.

In addition to the magnitude of requirements this new col-
lection offered, great uncertainty was created by the lack
of definition in many of the specific requirements, the
indefinite schedules for implementation, and the open-
endedness this suggested. It became apparent that the
potential effect of these requirements extended not only to
delays in receipt of operating licenses and retrofitting and
down-time on operating reactors, but to potentially cata-
strophic stretchouts on plants in various stages of con-
struction. This problem was discussed at the January 31,
1980 meeting of the utility Ad Hoc Nuclear Oversight
Committee, and was specifically addressed at the February 6,
1980 meetin§ of the AIF Policy Committee on Follow-up to the
Three Mile Island Accident.

The result of this was a Policy Committee decision to
initiate an intense coordinated industry effort aimed at
defining the scope, content, priorities and the individual
and collective impacts of the Action Plan requirements. A
Working Group on Action Plan Priorities and Resources (see
Attachment lg was thus formed, under the co-chairmanship of
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Stephen H. Howell of Consumers Power Company and Ed Zebroski
of NSAC, to define what the Action Plan items mean, what our

judgment of priorities is, and to provide our resource and
cost estimates for these items.

The course of action the Working Group took and a descrip-
tion of the methods used follow the Results and Conclusions
and Recommendations noted below.

Results
The product of this report is:

(1) A defined scope description and a priority assess-
ment (see Appendix A) for each line item from Draft 2 of
NUREG-0660 that is a licensee action and has not yet
been ordered by the NRC;

(2) A summary sheet of priority groups.(Attachment r 3 1

(3) The aggregate of technical man-hours and costs for
these line items for all operating plants and all plants

w%th more than 25% construction complete (see Attachment
3);

(4) An estimate of the range of costs and the technical
man-hours required for a single unit (Attachment 4).

The cost of all the evaluated items has been included in
these totals both for operating plants and those under
construction. It is further assumed that changes to
operating plants would be made during normal refueling
outages or extensions thereto rather than requiring the
plant to shut down to incorporate these changes only.

With no further reduction in the number of proposed Action
Plan items, a grand total of $3.5 billion capital cost plus
$32 billion delay and outage costs and 13 thousand technical
man-years would be required industry-wide. On a per unit
basis, costs would range from $28 million to $700 million
and approximately 100 technical man-years would be required.

The above grand totals are in addition to the cost of those
items already ordered, and no cost estimates have been pre-
pared for these previous items. Furthermore, they do not
include the impact on plants with less than 25% construction
complete or those plants which have applied for construction
permits. Consideration of these plants provides an addi-
tional cost of $1 billion (this includes an arbitrary 25%
reduction in the calculated cost to take into account the

potential for less costly changes in this category of
plants).




ITI. Conclusions and Recommendations

It is concluded that:

e The large number of requirements ptroposed by this
Action Plan can be prioritized and reduced by a respon-
sible selection process. This process can lead to an
orderly and positive increase in overall safety;

e Failure to reduce this number can have grave impacts
on plants in operation and under construction.

To fail to do so would be contrary to safety in that
resources would be diverted from important tasks, and
contrary to the national interest in that the cost and
availability of electrical power would be severely and
adversely affected. It would also impose resource re-
quirements beyond the capability of the industry and NRC.

It is recommended that:

e The suggested scope, priority assignment, and target
schedules of line items in Agpendix A to this report be
given serious consideration by the NRC;

e Clear functional objectives and bounding statements
be completed on each item that is made a regulatory
requirement;

e A realistic "backfitting" policy be developed for
both operating plants and plants under construction that
recognizes the type and special circumstances of each
plant, takes into account measures already underway, and
recognizes that it is not necessary, and can be detri-
mental, to perform all actions immediately or to imple-
ment all these before granting operating licenses.

It is stressed that the results and conclusions of this
report are the product of this Working Group which, while
formed from a broad base of expertise and wide range of
company affiliations, are not intended to represent the
commitment or conclusions of individual companies.

IV. Working Group Action

Using the combined resources of AIF and NSAC, with con-
tractor support under NSAC, a group of qualified industry
representatives was formed and met from February 12 through
15, 1980, in the AIF Bethesda headquarters. Five subgroups
were formed to review intensively a collection of prospec-
tive Action Plan items (Attachment 5) that had been divided
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by the Working Group into five functional categories
(Attachment 65. The first mission of each subgroup was to
develop a definition of the scope and content of each
requirement, working with designated NRC liaisons to obtain
further clarification.

Simultaneously, a special cost estimating subgroup developed
a consistent framework for costing each item. Members of
this subgroup were dispersed among each of the five func-
tional subgroups and participated in the development of cost
estimates for each specific Action Plan item.

Concurrently, another subgroup, consisting of NSAC and its
consultant, Pickard, Lowe § Garrick, Inc., further developed
a framework for consistently applying a prioritization
methodology. These members were allocated among the
functional subgroups to help develop priorities for the
items analyzed in each subgroup.

Method

A. Scope of Action Items

Original descriptions of the tasks in the Action Plan have
been expanded and restated, where necessary, to have suffi-
cient definition of the item to provide a basis for
evaluating safety impacts, and for estimating costs and
schedules.

Many of the original task descriptions were difficult to
evaluate, since the list included a mixture of items of
varying levels of detail and intent, such as:

. Prescriptive: statements where a specific design or
procedural fix is implied to attain a presumed but
unstated safety benefit.

® Functional: statements where a functional objective is
stated to attain a defined safety benefit.

. Administrative Process: statements where one or more of
a set of administrative steps related to a given topic
are given, but functional objectives and expected bene-
fits are not fully specified.

In order to permit systematic evaluations of safety benefits
and other attributes, it has been necessary to interpret
many of the tasks as follows: Explicitly state the implied
functional objectives, estimate a typical concept for imple-
mentation, and then develop cost and schedule estimates.



B. Priority Evaluation (See Appendix B)

The method used for evaluating each major component factor
and for assigning the overall priority is called a multi-
attribute value-impact assessment. The relevant component
factors or attributes are assessed by teams of qualified
people with the apprcgriate skills and experience. Semi-
quantitative histograms ar2 used to tabulate the prior
judgment of each indivicdw.al and to summarize the best
judgment of the group o1 each attribute. Weightings are
assigned to the factors; or attributes. The reported assess-
ment is a nonquantita‘ive category judgment based on this
process.

The primary attribute of the proposed action is framed in
terms of an incremental reduction in public risk realized by
the implementation of that item. The factors considered for
each item were: (1) the number and importance of accident
sequences affected; (2) the likelihood that the action as
specified can be implemented and will succeed in gaining
significant risk reduction; (3) assessment of hazards or
counterproductive effects that implementation of the action
might introduce; and (4) the time for implementation of the
item assuming good quality assurance.

The "impact" is assessed in terms of the costs, including
the factors described below in the summary of the cost
methodology.

Each item is evaluated in the context of other related
safety actions taken over the years, including those already
implemented or committed since TMI-2Z.

A qualitative categorization of the implementation priority
(I, II or III) is made by weighing the various value and
impact attributes for each item (Attachment 7). The items
are then ranked in order o: importance within each of the
three priority categories. .“* ranking within a category
implies that sequences or end dates of implementation of
lower-ranked items can be stretched out as necessary to

optimize the quality of implementation of higher-ranked
items.

Plant specific items such as the design, siting, stage of
construction, and age could produce different results for
each plant. The methods used in this generic evaluation

should be used for such a plant-specific application where

thglgeneric costs or benefits assumed are not fully appli-
cable.



C. Cost and Schedule Estimates (see Appendix C)

The following logic was followed to develop cost and
schedule estimates for each line item:

(1) The scope descriptions were utilized as a starting point
from which more refined and detailed requirements were
developed. Where possible, quantities of materials,
equipment and installation labor were estimated.

(2) In all cases, the required man-years of engineering
effort to implement the line item were assessed.

(3) Standard unit costs were applied to the estimated
quantity of resources (e.g., a man-year of professional
engineering work was priced at $100,000).

(4) Indirect costs such as "Allowance for Funds Used During
Construction" and "Owners" costs were applied to the
previously estimated direct capital costs.

(5) Annual operations and maintenance costs were estimated
where apglicable (e.g., control room personnel and
supplies).

(6) Schedule durations were estimated for the engineering,

jrocurement, and installation activities associated with
each line item.

(77 The cost of delayed construction completion and, in the
case of operating plants, the cost of forced or extended
outages (attributable to the implementation of
NUREG-0660 requirements) were assessed.

(8) The costs were aggregated on an industry-wide basis and
a range prepared on a per plant basis.

The schedules and cost estimates were prepared in coop-

eration with experienced utility and architect-engineer
representatives.

D. Relationship of the Action Plan to Overall Activities
Associated with Pubilic Safety

The evaluation and priority effort was limited to approxi-
mately 51 items which were the additional steps to be taken
for operating licenses. The evaluation of these items must
be taken in the context of the much broader range of regu-
latory activities which the NRC has under way for all
plants. Most of these items represent added requirements
(or shifts in priority or accelerated schedules) which must
be closely coordinated with the on-going activities.

o



In nearly every case there is a group of related activities
aimed at a common objective. Any one task of such a related
group could be evaluated separately and might show signi-
ficant value (that is, practical and beneficial safety
impact). However, the same task may have marginal or no
value when taken in the context of a group of related tasks
which are already committed to the same objective. Marginal
or duplicative items can even be directly counter-productive
to safety:

e If they are mandated on a short schedule, diverting or
diluting the effort and quality of implementation of
related tasks of higher direct value, or

e If they are inadequately defined, the effort to accom-
plish them is open-ended and they further divert and
waste resources by needing to be redone.

Some of the items which are barely mentioned in the Action
Plan have the potential for larger impacts on resources and
on plant operagility than all of the other items combined.
This leaves open a major contingency on the evaluation and
priority of many of the items evaluated here. For example,
specific concerns are noted on filtered vented containment
and on the treatment of class 9 events. Both of these
activities have the potential for dominant impacts in that
they could imply change or abandonment of some fundamental
elements of design bases for containments and de-emphasis or
abandonment of probabilistic analysis as a guide to improved
design and operation. Both of these activities appear to be
driven by perceptions of a "narrowly averted (mucg greater)
catastrophe" at Three Mile Island which are notions that
have become popular but are not supported by analysis. For
such major-impact items it is especially crucial to actual
public safety that an orderly, deliberate, rational, and
analytical process be used in treating such issues. Speci-
fically, it is important that functional objectives be
developed and the full range of options to meet the func-
tional objectives be identified and evaluated with a system-
atic decision process before committing to uncharted options
of uncertain value.
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WIRKING GROUP ON ACTION PLAN PRIORITIES AND RESOURCES

Attachment |

MEMBERSHIP LIST

CO-CHAIRMEN: Stephen Howell
Senior Vice President
Consumers Power Company

212 W. Michigan Avenue

Jackson, Michigan 49201

(517) 788-0453

SECRETARY : Robert S:zalay _
Assistant to the President
Atomic Industrial_Forum,
7101 Wisconsin Avenue
wWashington, D.C. 20014
(301) 654-9260

MEMBERS

Shahid Ahmed (C)

Consultant

Pickard, Lowe, § Garrick, Inc.

2070 Business Center Drive, Suite 125
Irvine, California 92715

(714) 752-2586

Harold R. Banks (B)

General manager - Harris Plant
Nuclear Operation Department
Carolina Power & Light Company
P.0. Box 1551

Raleigh, North Carolina 27602
(919) 836-7480

Art Bivens (C, B&O¥*)

Manager, Reactor Construction
and -Operation

Atomic Industrial Forum, Inc.

7101 Wisconsin Avenue

Washington, D.C. 20014

(301) 654-9260

Dennis Bley (B&0, Mecthodology)
Consultant

Pickard, Lowe § Garrick, Inc.

2070 Business Center Drive, Suite 125
Irvine, Caiifornia 92715

(714) 752-2586

Donald E. Brant (F##)
Supervisor - Estimating Section
Sargent § Lundy

55 East Monroe Street

Chicago, Illinois 600603

(312) 269-3712

** Tost estimating subgroup.

Edwin Zebroski (A)

Director

Nuclear Safety Analysis Center
Electric Power Research Institut
3412 Hillview Avenue

Palo Alto, California 94304
(415) 855-2042

Inc.

( ) indicates group assignment (see Attachment 3)

Robert J. Breen (Methodology)
Deputy Director

Nuclear Safety Analysis Center
3412 Hillview Avenue

P.0. Box 10412 :

Palo Alto, California 94303
(415) 855-2094

Tony Buhl (C)

Vice President - Operations Group
Technology for Energy Corporation
10770 Dutchtown Road

Knoxville, Tennessee 37922

(615) 966-5856

John Cook (B)

Supervisor - Technical
Clinton Power Station
Illinois Power Company
P.0. Box 915

Clinton, Illinois 61727
(217) 937-1111 ext. 2673

Roger L. Corcoran (A)

Operations Superintendent

Washington Public Power Supply Syste:
3000 George Washington Way

Richland, Washington 99352

(509) 377-2501 ext. 2342

William R. Corcoran (B, B&O)
Director, Systems Engineering
Combustion Engineering, Inc.
1000 Prospect Hill Road
Windsor, Connccticut 06095
(203) 688-1911 ext. 5597

A subgroup on Bulletins & Orders for Item II.K.3.



Nelson S. Embrey (A)

Manager, Marketing § Business Planning
Babcock § Wilcox
P.0. Box 1260
Lynchburg, Virginia
(804) 384-5111

24505

John Franz (B)

Assistant Superintendent
Limerick Generating Station
Sanatoga Branch

P.0. Box A

Pottstown, Pennsylvania
(215) 327-1200 ext. 508

19464

Ralph R. Fullwood (C)

Deputy Reliability Group Manager
Science Applications, Inc.

5 Palo Alto Square

Palo Alto, California 94303
(415) 493-3163

Robert L. Gilbert (F)

Project Cost and Schedule
Supervisor

Bechtel Power Corporation

Gaithersburg, Maryland

(301) 948-2700, ext. 2443

Walter M. Guinn (B)-

-Supervisor, Plant Design Review Grp.
Tennessee Valley Authority

500A Chestnut Street, Tower II
Chattanooga, Tennessee 37401

(615) 755-3185

David A. Hansen, Jr. (C)
Principal Engineer

Yankee Atomic Electric Company
25 Research Drive
Westborough, Massachusetts
(617) 366-9011

01581

Tom Heitman (F)

Licensing Engineer

Duke Power Company

Steam Production - Licensing
Charlotte, North Carolina 28242
(704) 373-7139

Pat Higgins (D)

Reactor Regulations Manager
Atomic Industrial Forum, Inc.
7101 Wisconsin Avenue

washington, D.C. 20014
(301) 654-9260

Rick Hill (D)

Licensing Engineer
General Electric Company
175 Curtner Avenue
San Jose, California
(408) 925-5722

95125

Gene Hughes (B)

Manager, Power Engineering Services
Division

Science Applications, Inc.

5 Palo Alto Square, Suite 200

Palo Alto, California 94304

(415) 493-4326

Chris Judd (F)

Chiet Nuclear Engineer
Bechtel Power Corporation
15740 Shady Grove Road
Gaithersburg, Maryland
(301) 258-3077

20760

Fred L. Leverenz, Jr. (A)

Risk Assessment Methodology Research
Science Applications, Inc.

5 Palo Alto Square, Suite 200

Palo Alto, California 94304

(415) 493-4326

Saul Levine (A)
Consultant

9910 Fernwood Road
Bethesda, Maryland 20034
(301) 365-7666

Don Lewis (E)

echte ower Corporation
Box 1000
Ann Arbor, Michigan
(313) 994-7738

48106

James L. Little (C)

Senior Engineer

Westinghouse Electric Corporation
P.0. Box 355

Pittsburgh, Pennsylvania
(412) 373-5180

15230

William L. Luce (C)

Licensing Engineer

westinghouse Electric Corporation
P.0. Box 355

Pittsburgh, Pennsylvania
(412) 375-5559

15230



James F. Mallay (D)

Program Manager

Nuclear Safety Analysis Center
P.0O. Box 10412

Palo Alto, California 94303
(415) 855-2023

Robert L. Olson (D)
Technical Specialist
Reliability Analysis Section
Sargent § Lundy

55 East Monroe Street
Chicago, Illinois 60603
(312) 269-6685

L.B. Pyrih (D)

Supervising Engineer, NSSS Branch
Philadelphia Electric Company
2201 Market Street

Philadelphia, Pennsylvania 19101
(215) 841-4522

C.L. Reid (D)

Assistant Chief, Nuclear
Bechtel Power Corporation
15740 Shady Grove Road
Gaithersburg, Maryland 20760
(301) 258-3077

Len Skoblar (E)

Manager, Envirosphere Projects
Envirosphere/Ebasco

2 Rector Street

New York, New York 10006
(212) 785-4413

Gerald B. Slade (C)

Operations & Maintenance Superintendent

Lonsumers Power Company

3500 E. Miller Road, P.0. Box 1593
Midland, Michigan 48640

(517) 788-1650 or (S517) 631-8360

Steve Stark (B§O)

Manager, BWR Evaluation Programs
General Electric Company

175 Curtner Avenue

San Jose, California

(408) 925-1822

Fred Stetson (D)

Licensing § Safety Projects Manager
Atomic Industrial Forum, Inc.

7101 Wisconsin Avenue

Washington, D.C. 20014

(301) 654-9260

William R. Sugnet (Methodology)
Westinghouse WRD on loan to

Nuclear Safety Analysis Center

3412 Hillview Avenue, P.0. Box 10412
Palo Alto, California 94303

(415) 855-2996

T.J. Sullivan (E)

Executive Engineer

Projects, Engineering § Construction
Consumers Power Company

1945 West Parnall Road

Jackson, Michigan 49201

(517) 788-2972

Ceorge P. Wagner (E)

Assistant Manager of Station
Nuclear Engineering

Commonwealth Edison Company

Box 767

Chicago, Illinois 60690

(312) 294-8306

Edward A. Warman (E)

Assistant Chief rower Engineer
Stone § Webster Engineering Corp.
245 Summer Street

Boston, Massachusetts 02107
(617) 973-5276

Harry Waxberg (F)

Senior Consulting Mechanical Enginee
Ebasco Services Incorporated

Two World Trade Center

New York, New York 10048

(212) 839-1437

J.J. Wilder (C,F)

Nuclear Engineer

Tennessee Valley Authority
400 Commerce Avenue, W9D1l7:
Knoxville, Tennessee 37502
(615) 632-3143

C. Dan Wilkinson (E)

Program Manager

Nuclear Safety Analysis Center
Electric Power Research Institute
3412 Hillview Avenue

Palo Alto, California 94304
(415) 855-2777

L.P. Williams (C, B&O)

Consultant

Stone § Webster Engineering Corp.
245 Summer Street

Boston, Massachusetts 02107

(617) 973-8905




Gary A. Zimmerman (A)

upervisor, Licensing Section
Generation, Licensing § Analysis
Portland General Electric Company
121 S.W. Salmon Street
Portland, Oregon 97204

(503) 226-8119
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Category
A

B
C
b
E

lotal

Note:

ATTACIMENT

COST AND TECINICAL MAN-YIARS

Al Operating

FOR ACTION PLAN LINE ITEMS

Total Muclear Industry
(A1l Costs in $ Millions)

SIRPARY OF ALL CATIGORIES

Ingincering Mom-Years

__& Mantenace Beyond Direct AP § Total

Cost  Man Ycars/Year 1980 1981 1982 1982 Total Capital Costs Owner's Costs Capital Costs
24.8 248 5 87 89 98 279 40.3 6.1 10.4
31.2 865 322 221 54 37 973 146.8 9.2 156.0
12.3 247 2,461 4,013 1,479 1,769 9,722 2,164.4 378.1 . 2,542.5
25.9 70 172 149 - 131 1,052 188.3 20.2 208.5
12.9 194 164 429 193 195 1,281 491.3 111.6 602.9
107.1 1,624 a,024 4,899 1,815 2,59 13,307 30800 Ryitved 3.55.3

Schedule delay costs shown represent the most
critical single action item {rom each Category.

Outage
Costs

118.2
5£34.0

21.0

6702

Cost of Schedule

belavs for Plhnts

Under Constr. /NIOL
210

1,748

5,51
1,200
11,580

(See Note)



ATTACIMENT 3
Priority Group ___l____

COST AND TECINICAL MAN-YEARS
Category A FOR ACTION PLAN LINE ITIMS

Total Nuclear Industry
(A1l Costs in $ Millions)

Amnual Operating Lnginecring Man-Years Cost of Schedule
& Maintcnance ond Direct ATUC & Total Outage  Belays for Plants
ltem Cost  Man Years/Year 1980 1981 1982 1982 Total Capital Costs Owner's Costs Capital Costs Costs Under Constr./NIOL
1.C. 11 6.2 62 - 52 sz 82 186 18.6 1.2 " 22.8 . .
L.r.o 3.1 62 - 26 S 31 15.5 1.6 17.1 - -
1.8.1.2 15.5 124 5 35 11 11 62 6.2 0.3 6.5 . 210

Total 24 .R 248 S 87 89 98 279 49.3 6.1 46.4 -



Priority Growp T ATTACIMENT 3

Category _ B COST AND TECINICAL MAN-YEARS
FOR ACTION PLAN LINE ITIMS

Total Nuclear Industry
(Al Costs in $ Millions)

Amsual Operating &gilufrhg‘_liksqt_-_vcars Cost of Schedule

& Maintenance Beyond Direct APUIC & Total Outage DPelays for Planis
ltem Lost  Man Years/Ye - 1980 1981 1982 19 Total Capital Costs Owner's Costs Capital Costs Costs Under Constr./NioL
1.A.3.) 9.4 161 104 . o - 104 3.2 0.4 5.6 1
1.€.7 - - 12 - . : 12 1.2 0.1 1.3 . 4
1.A.2.1(a) 3.1 62 i " . 31 3.1 0.2 33 :
1.A.2.1(d4-1) - - . - - 1 - me " » 3 -
1.A.2.1(e) 1.6 3l s - - > - . - - .
1.A.2.0(6) 0.7 ’ . - . . 3 . " ] {
1.2 1(g) e ¥ A : : - -

Total 16.4 30 147 - - - 147 9.5 0.7 10.2



Item

1.8 4
1.K.1
iL.E.).)

11.E.4.4
Total

Priovity Growp |
Category D

ATTACIMENT 3

COST AND TECINICAL MAN- YEARS
FOR ACTION PLAN LINE ITEMS

Total Nuclear Industry
(A1l Costs in § Millions)

Aual Operating Ingineering Man-Years tost of Schedule
_ & Maintenance Beyond Direct AFIC & Total Outage  belays for Plants
Cost  Man Years?\’car 1980 1981 1982 1982 Toral Capital Costs Owner's Costs Capital Costs Costs Under Comstr. /NIOL
12.3 0.2 149 - - 36 185 18.5 2.0 , 20.5
- - 304 - - . * 304 30.4 1.8 32.2 .
- - 76 - - - 76 7.6 0.6 L 7
. - 32 _- - _8 _ 40 8.6 2.8 1.4 20 1,260
12.3 0.2 561 - - 4 605 65.1 7.2 72.3 21.0



ATTACIMENT 3
Priority Giowp 11

COST AND TECINICAL MAN- YEARS
Category B FOR ACTION PLAN LINE ITIMS

Total Muclear Industry
(A1l Costs in § Millions)

Al Operating Inginecring Mw-Years Cost of Schedule

__& Maintenance od Direct AFUIC § Total OQutage  Delays for Plants
Ttem Cost  Man Years/Year 1980 1981 1982 1 Total Capital Costs Owmer's Costs Capital Costs Costs Under Constr./NIOL
1.6 - * 12 8 14 72 106 5.3 0.3 5.6 . 1,187
i.p.3.1 8 - 6 12 28 144 190 24.8 2.3 27.1
Hi.A.3.3 1.2 31 * 168 12 72 252 68.5 2.8 71.3 - 4,748
I1.A 4.1 : - 18 28 - - 16 4.6 0.1 4.7 - -
1.A.4.2 - - » - - - - . - . - .

\

1.A.2.2 3.1 62 - - - - - 0.1 - 0.1 -
11.J.3.1 - - 1 3 - 6 . 0.6 - 0.6 - -
I1.A.2.1(b) 1.6 31 a . - - .- . e o R
1.A.2.1(c) 07 16 . . . - = » . - E 4

fotal 6.6 140 37 221 5S4 288 600 103.9 5.5 109. 4



ATTACIMINT 3
Priovity Group LI

COST AND TECINICAL MAN-YEARS
Category O FOR ACTION PLAN LINE ITEMS

Total Nucicar Industry
(11 Costs in § Millions)

Al Operating Ingincering Mem-Years Cost of Shedule
__ & Maintenance Loyond Direct ARG § Total (utage  Ieiavs for Ylants

Iiem Cost  Man Years/iear 1980 1981 1982 1982 otal L. ‘*tal Costs Ownmer's Costs Capital {osts Costs Under Constr. /ANIOL
LN 6.1 123 323 1,485 743 720 3,7 602.7 124.1 ,726.8 . 5,544
LA1.3 . . 126 124 - 60 308 64.6 9.7 74.3 - .
1l - - 198 297 99 144 738 179.6 29.8 < 29.4 - 2,18
1.2 3.1 62 229 297 9 14 819 442.8 7.9 £15.7 . 2.457
1039 - . 157 128 26 - 307 54.3 9.3 63.6 . -
.F.3 3.1 62 896 1,667 448- 48 3,659 803.7 132.3 936.0 534 2,457
1K 3(6) - - 17 - - - 17 1.7 . 1.7

Total 12.3 247 2,440 3,998 1,465 1,716 " 9619 T2 ja0.4 37s.1 7.527.5 TSy T
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Total

i'riority Grow 1

Category

Amal Operating

COST AND TECHNTCAL MAN- YFARS
FOR ACTION PIAN LINE 1TIMS

Ingincering Mw-Years

ATTACIMINT 3

Total Nuclear Industry
(A1l Costs in $ Millions)

_& Maintenance ond Direct Total OQutage
Cost  Man Ycars/Year 1980 1981 1982 -igif Total Capital Costs Owner's Costs Capital Costs Uusts
- . 13 - 3' 16 i.6 P
10.5 8 79 19 98 14.4 15.6
1 - .. 24 123 52 0 52.5
10.5 8 ;;r - 6 237 68.0 74.8

Cost of Schedule
Delays for Plants
Uder Constr. /NIOL




I ATTACIMENT 3

Priority Group
COST AND TECINICAL MAN-YEARS
Category t FOR ACTION PLAN LINE 1TIMS

Total NMuclear Industry
(ALl Costs in $ Millions)

Amnual Opervating Engineering Man-Years Cost of Schedule
__& Maintenance ey on Direct AFUINC § Total Outage  Delays for Plamts
Ttem Cost  Man Years/Year 1980 1981 1982 "1982° Total Capital Costs Owner's Costs Capitay Costs (osts Under Constr. /NIOL
HHI.A LS 0.1 - 12 - - - 12 1.2 0.2 l.a -
1r.p.3.3 1.2 25 25 49 49 : 123 37.0 $.5 42.5 - 1,386
Hip. 1.2 - - 10 11 - - 81 14.2 1.7 15.9 - 504
Ill.D..l.b 1.4 14 35 £2 53 . 110 31.5 3.3 34.8 .

fotal 2.7 39 112 142 102 - 350 83.9 10.7 94.6



Priovity Growp U1

Category W

Annl Operating

ATTACIMENT 3

COST AND TECIINICAL MAN-YIARS
FOR ACTION PLAN LINE ITiMS

Total N lear Industry
(ALl Costs ‘n § Millions)

Ingincer ing Hean-Years

_ & Maintemmce Beyond Divect AR § Total
Ttem Lost M Years/Year 1980 1981 1982 1982 Total Capital Costs Owner's Crsts Capital Costs

1B.1.5 : ' i : $. Pyt
LB 5.0 s . . . . . .

L.A.3. 0 - - - - - ¥ . : el
1.A.2.5 3.1 52 . 2 . . - - -

LC8 " - 8 - . > 18 1.8 ) 1.9
1.A.3.2 3 5 0.6 - 0.6
1.LA.2.1 (d-2) 0.1 372 120 - - 88 208 31.0 2.9 33.9
Total 8.2 2 aa T T 8@ 2% 354 I 6.4

Outape
Costs

68.4

46.8

E 7

Cost of Schedule
Pelavs for Praats
tnder Constr. /HIOL




- 051 . TS 0°st _for _§S y)_ 5L M x - 1eaog,

- - 90 - 9°0 9 - - -9 ' - (VAT T
, 3 ¢ . s°Z . - - - - - - g1y n
8°9 - 89 £5 €% - - - 4 - (2)syn

- - s - s v - n st st . - sy

OIS NSu0) 1opup S150)  S1s0) featde)  §1s0) s, 1aumg  s1so) teardeny  [eaol 7861 Z8GT 1861 0861 IeaL/SIeaL g 150) woyy
SN A0) sAupx]  odeang viog VRS 11512 FREIRTH puod S T A T )
DUOPNEE JO )

SIPOL -ty AUTIoT i Suniveady penuuy
(SuoTLIT § UT $150) 11V)
Anysnpuj 1eaopony [ejog
SWILT ANIT NVId NOLLOV HOA 5 Lo

SHUVIA -NVW IVOINIEELL NV 1500

11T dnoag LH1tt011y)
£ ININDVLIV



hew
11.E.4.3
.n.a

Total

Priority Grouwp 111

Catcgory

——

Al Operating
§ Maintenance

ATTACIMING 3

COST AND TECINICAL MAN-YEARS
FOR ACTION PLAN LINE ITEMS

Total Nuclear Industry
(A1l Costs in $ Millions)

Ingineering Mn-Years

Beyo Direct AUNC § To'al Outage
Cost Man Years/Year 1980 1981 1982 "1982° Total Capital Costs Owner's Costs Capital wosts Costs
3.1 62 149 - 36 185 49.2 5.7 ,54.9
- - 20 - - 5 25 6.1 0.5 6.6
L}
A v b D ¢ [ - § ) i 6.2 1.5 =

Cost of Schedule
Petavs for Pl s
ader Consty. /8104



l.ls"-_
1.n.3.2
1e.n.2.s
e 2.1
Hi.D.3.5
Hin 23
1H1.0.1.5
o224

1i.e 1.3
lotal

Priority Group 111

Category E

Amial Operating

Inginecring Ma-Years
s S Boyond

ATTACIMINT 3

COST AND TECINICAL MAN- YFARS
FOR ACTION PLAN LINE ITIMS

Total Nuclear Industry
(A1l Costs in § Millions)

Cost of Schedule

& Maintenance YOI Direct AUNC § Total Outage  Pelays for Plamts
Cost  Man Years/Year 1980 1981 1982 1982 Total Capital Costs Owner's Costs Capital Costs Costs  Under Constr./NiOL
1.4 - 62 - v * 62 6.1 0.5 6. 6 . .

- - n - - - 3 1.6 0.1 1.7 -

4.4 82 - - - 164 164 208.8 76.2 285. 0 - 31,580
1.5 31 - - 3t 3 62 7.8 0.6 8.4 -

0.4 7 14 124 - - 138 15.8 1.5 17.3 . .
0.6 1 80 60 20 - 160 100.0 16.5 116. 5 . .
1.9 31 124 62 - . 186 47.1 2.4 49.5 . 504
- - 41 41 40 - a2 20.2 5.1 23.3 - 1,3%
0.2 155 2 287 91 195 925 407.4 100.9 508.3 -



Attachment 4

Range of Costs and
Technical Man-Years Per Unit

(5 Millions) Priority Group
1. Operatine Units I e P04
A. Minimum Average Cost Per Unit Lad 22.8 §.1
B. Maximum Average Cost Per Unit 1.4 30.4 6.7
I1. Under-Construction linits
A. Minimum Average Cost Per Unit 3.3 22.8 5.1
B. Maximum Average Cost Per Unit 232.1 526.8 1,0585.1
111. Encinreering Man-Years Per Unit 8.0 88.0 12.0

Notes:

A. It is important to recognize that the per-unit figures are indeed
averages and carry with them all of the potential interpretational
hazards inherent with averaged data. Obviously, the cost for any
specific unit may be cubstantially more or less than the averages stated.

8. The costs displayed in the above table were developed in the follow=
ing manner: °

(1) Minimum Average Cost Per Unit was determined by dividing the
otal [ncustry Capital Cost for each priority group by the
number of operating and under-construction units considered.
For example:

(a) Total industry capital cost for Priority Group Il is
$2,806.3 Million (see Attachment 3);

(b) Total number of units (operating and under-construction)
considered was 123 (see Exhibit A to Appendix C);

(c) Therefore, the minimum average capital cost pir operating
or under-construction unit is:

$2,806.3 Million +# 123 = $22.8 Million,

(2) Maximum Averag% Cost Per gginting Unit was calculated by
acding the Minimum Average Cost Per Unit to the average
outage cost per unit, which was determined as follows:

(a) Total industry outage cos{ for Priority Group II is
$534.0 Million (see Attachment 1),

(b) Total number of operating units considered was 70
(see Exhibit A to Appendix C);

(¢) Therefore, the average outage cost per opora.ting unit is
$534.0 Million ¢ 70 = §7.6 Million.

(3) Maximum Averace Cost P*r Under-ggngtru:tion Unit was calculated
by adding the Minimum Average Lost “er Unit to the maximum
schedule delay cost per unit, which was determined as follows:

For Priority Grougp 11, the Action Item was identified which

had the most critical construction schedule impact, which was
1.0.3. The Total Industry cost for the schedule delay associ-
ated with this Action Item was $5.5 Billion (see Attachment 3).
)f the group of units inciuded in the $5.4 Billion figure, the
:0st to the single most adversely affected unit was 5504 Million
55(1)3 MiiTion is, therefore, the maximum schedule delay -cosi- per
upit.




Attachment 5

LISTING OF NUREG-0660, DRAFT 2
ITEMS EVALUATED BY CATEGORY

CATEGORY A

Number Title

1.C% LicenseeDissemination of Operating Experience

I.E.4 Coordination of Operational Evaluation Program

1:.E.6.. Reporting Requirements

FB.1.2 Safety Engineering Croup

11.8.2.:3 Determine and Decrease Frequen:y of ECCS Challengeg

11.C.1.1 Mini-IREP

13.0:2.3 Reliability Assurance

CATEGORY B

Number Title

I.A.3.1 Revised Scope and Criteria for Licensing Examinations

I.A.2.1 Immediate Upgrading of Operator and Supervisor
Training and Qualification

I.A.2.5 Plant Drills

[.A.4.1 Initial Simulator Improvement

I.A.4.2 Long-Term Training Simulator Upgrade

I.A.2.2 Training and Qualification of Other Operations
Personnel

1:8.3.% Organization and Management Criteria

I:B:.1.% Loss of Safety Functicn

11.J.3.1 Organization and Staffing

ITI.A.3.3 Communication

III.p.S.l Radiation Protection Plans

I.A.3.2 Personnel Selection Process



CATEGORY B (Continued)

Number

1.C.7
1.C.8

I.G

CATEGORY C

Number-

FeAiled

1.C.9

I11.D.3.4

.01
1.D.2

I1.F.3

1.0.3
IT.K.

CATEGORY D

3

Numbe

11.B.
I1.E.

II.B.
11.E.

'

4

B
-

w

Title
NSSS5 Vendor Review of Procedures

Pilot Monitoring of Selected Emergency Procedures
for Near-term Operating License Applicants

Training During Low Power Testing

Title

Shift Manning

Long-term Program for Analysis of Transients and
Accidents for Procedure Development and Upgradirg,
Including IE Inspection of Procedures and Lead
Plant Onsite Audit

Control Room Habitability

Control Room Design Reviews

Plant Safety Parameter Display Console

Instruments for Monitoring Accident Conditions
(Regulatory Guide 1.97)

Safety System Status Monitoring

Generic Review Matters - Small Break LOCAs and
Loss of Feedwater Accidents

Title

Degraded Core - Training

Treatment of Uncertainties in ECCS Performance
Predictions for Small Break LOCAs

Containment Inerting

Gross Containment Integrity Check



CATEGORY D (Continued)

Number

I1.B.9

I1.D.4
I1.E.4.4
11.E.1.1

I1.K.1

CATEGORY E

Number

111.D.1.9%
& § i
I11.

ITI.
I111.
L 4 § N
III.
ii1.
I[II.
111,
ITI.
I[II.

D.1.
A

= BB S 2 5 e 9

o

()

rJ

Title

Conceptual Designs for the Mitigation of Severe
Core Accidents

Automatic Closure of the PORV Block Valve
Containment Purge
Auxiliary Feedwater System Reliability

IE Bulletins on Measures to Mitigate Small Break
LOCAs and Loss of Feedwater Accidents

Title
Secondary Systems
Auxiliary and Radwaste Building Ventilation

Maintain Supplies of Thyroid Blocking Agent
(Potassium Icdide)

Liquid Pathway Rzdiological Control
In-Plant Radiation Monitoring (Partial)
Radiation Worker Exposure Data Base
Offsite Dose Measurements

Offsite Dose Calculation Manual

Health Physics Improvements

Improved Vent Gas Systems

Radiological Monitoring of Effluents

Radioiodine Adsorber Criteria




CATEGORY

CATEGORY

CATEGORY

CATEGORY

CATEGORY

Attachment 6

GROUPING OF RELATED ITEMS BY OBJECTIVE

MAKING THE CUMULATIVE LEARNING PROCESS WORK.

ORGANIZATION/TRAINING THAT SET THE PROPER ENVIRONMENT

OR CLEARLY HELP THE OPERATOR TO AVOID MISINTERPRETING

AN ABNORMAL EVENT OR MAKING AN OPERATIONAL ERROR.

DIRECTLY ASSISTING THE PLANT OPERATOR TO AVOID

MISINTERPRETING AN ABNORMAL EVENT OR MAKING AN
OPERATIONAL ERROR.

DIRECTLY PREVENTING, OR COPING WITH DEGRADED CORE

COOLING.

PREVENTION, EVALUATION, OR MITIGATION OF RADIOLOGICAL

RELEASES.




Attachment 7

Definition of Priority Groups

Group 1

Items that are desirable to do on a priority basis with
realistic schedules. NRC scope and schedule have been refined

and modified in some cases.

Group II
Items that may be desirable to do but should be planned

and scheduled to stay within resource capabilities and not
detract from the accomplishment of Priority Group I items or
completion of the plant. Some items may need additional limit-

ing definition.

Group III

Items that should be removed from the A=tion Plan a< they
are presently defined because (a) the item is <lea-.y defined
and a safety evaluation shows that there is insufficient benefit
to pursue; (b) the item is inadequately defined to make a bene-
fit judgment and therefore additional study is required before
an assessment can be made; or (c) the item appears to have some
benefit, but more information and definition is needed to deter-

mine the appropriate action.



REPORT TO THE AIF POLICY COMMITTEE ON FOLLOW-UP
TO THE THREE MILE ISLAND ACCIDENT
BY THE
WORKING GROUP ON ACTION PLAN PRIORITIES AND RESOURCES

APPENDICES

A. Scope Statements and Priority Evaluation Summaries
B. Description of Methodology for Friority Evaluation

C. Description of Cost and Schedule Estimation Methodology
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Scope Statements and Priority

Evaluation Summaries



CATEGORY A
SCOPE STATEMENTS AND PRIORITY EVALUATIONS
(IN ORDER OF PRIORITY)

Number Title

 § 08 =P S | Mini-IREP and Reliability Assurance

and

11.C.1.3

I1.B.1.2 Safe+ty Engineering Group and Licensee

and Dissemination of Operating Experience

1.C.5

I.B.6 Reporting Requirements

11.B.2:2 Determine and Decrease Frequency of ECCS
Challenges

I.E. 4 Coordination of Operational Evaluation Program

A-1



IT.C.1.1 Mini-IREP
an
IT.C.1.3 Reliability Assurance

SCOPE STATEMENT

Clarification Based on NRC Discussion

The NRC presented two separate and distinct items
involving reliablity, Items II.C.1.1 and II.C.1.3,
Integrated Reliability Evaluation Program (IREP) and
Reliability Engineering, respectively. Discussions with
Frank Rowsome of NRC/RES/PAS indicated the two items
were closely linked. The evaluation team has assumed
that items II.C.1.1 and II.C.1.3 will be combined to
form an overall program providing assurance of plant
reliability.

NRC and their consultants will perform Interim
Reliability Evaluation Program (IREP) studies; licensees
will be required to furnish information. The first six
plants (after Crystal River-3) will be completed in
1980, and the remaining operating plants during the next
three years. IREP studies will not be required of NTOL
agplicants prior to receiving an operating license, but
these plants will be covered eventually by the IREP
program.

Licensees will be required to implement a Reliability
Assurance Program based on NRC developed criteria (to be
issued in late 1981). It is assumed that initial
licensee action will be use of insights gained from IREP
studies and multidisciplinary engineering review
(performed by a group such as the Safety Engineering
Group). (See item II.B.1.2.)

PRIORITY EVALUATION

Overall risk improvement resulting from these Action Plan
items was judged to be high. Accomrlishment of an IREP for
each reactor could certainly impact dominant core melt and
core damage sequences, as well as many less likely sequences.
Reliability engineering, relying upon good engineering
judgment in evaluating plant design, procedures, and
operations, could also impact dominant core melt and core
damage sequences as well as less likely sequences. Hazard
introduction was felt to be minimal or low. However,
depending upon how the Reliability Assurance Program is
establisged and implemented, manpower resources could possibly
be diluted from other significant items.



Application or implementation of the IREP would have a high
likelihood of success. This is basically due to the
methodical approach used in this type of study. It will
probably take at least three (and more likely four) years to
complete an IREP for all reactors. Applications of generic
results will begin at the completion of the Crystal River-3
study, but will not have a major impact until the next six
plants are completed, which is likely to be in late 1980,

An important factor requiring consideration is the integration
or combining of functions under the Reliability Assurance
Program with the Safety Engineering Group (Item II.B.1.2) on a
long term basis. This would minimize the incremental manpower
required to implement both programs and is therefore highly
recommended.

A cost of $100K/year during 1980 through 1984, and $30K/year
for several more years would be required. This effort would
be required to apply IREP generic results to each plant and
support the IREP study by providing necessary data on each
Pla?t& dNo estimate of resulting changes at each plant is
included.

This program is judged to be Priority I based on the high risk
improvement with a relatively low cost.



[.B.1.2 Safety Engineering Group
and
I.C.5 Licensee Disseminafion of Operating Experience

SCOPE STATEMENT

Items I.B.1.2 and I.C.5 were judged to be closely related and
therefore were combined for purposes of this evaluation.

Condensation of NRC Description

NRR will develop criteria for a full time, clearly
identifiable on-site safety engineering group. NRR will
consider the interaction of this group with other
committees and groups to assure its effectiveness and to
avoid duplication. Each licensee will review its
administrative procedures to assure that operating
experience from within and outside its organization is
continually provided to operators and other operations
personnel and is incorporated into training programs.

Clarification Based on NRC Discussion

The above scope statement indicates that this group
should be located '"onsite'", but our judgment, confirmed
by discussion with NRC personnel, indicates a full time
"onsite" requirement is unnecessary; on the other hand,
the group should be fully aware of site activities and
their relationship to activities of other licensees.

The feedback from the onsite activities of other _
licensees can be obtained by having direct input from
the entity responsible for distributing operating
experience.

The general function of this group is to review,
evaluate, and disseminate operating experience reports,
both external and internal (sources such as NSAC and
INPO could be utilized for information). Since the
actual objectives of the group are not clear, it is
strongly felt that the NRC should define the more
specific functions. Once this is done, industry can
assist in develoging sgecific requirements and
procedures - such as through INPO. Following this, the
various licensees would develop and identify the group
as best fits the individual utility structure so as to
accomplish the function in the most efficient manner.
Efficiency will minimize cost and maximize the
effectiveness in affecting plant safety in a positive
manner.

PRIORITY EVALUATION

Because this group will be reviewing all significant
occurrences at all nuclear plants, it is judged that they



could impact all accident sequences. The likelihood of
success was derived by a histogram as shown below. It was
assumed that the NSAC LER program was in place.

A
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Probability
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: X s .9
Likelihood of Success
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Important factors in this assessment are group size,
thoroughness of analysis work dsone by the group, e@ucation
and experience of the groug, and attitude of operating staff
to the working group. No hazards were identified that could
result from tﬁis action; an overall risk improvement was

judged to be medium.

The following histogram represents an evaluation of the time
required to implement the program and achieve maximum

effectiveness.

Probability

Y 12 15 18
Months to Implement

An additional expenditure of $100K/year (two additional
engineers full-time) would be needed to support this group.

This item is audged to be Priority I based on the medium
degree of risk reduction at moderate cost.



I.E.G Reporting Requirements

SCOPE STATEMENT

NRC Description

Improved regorting reguirements are necessary to assure
that the information for the assessment of facility
gerformance and operational safety is uniformly provided
y all licensees in the most efficient manner. A rule
is being prepared for Commission action to cover the
immediate reporting of significant events. Licensees
will propose technical specifications that incorporate
revised reporting requirements.

Alternative Scope Statement

The present LER system has resulted in various
interpretations by licensees as to what is to be
reported or wher a report is required. In addition, the
negative connotation given to LERs may be a detriment to
the reports themselves.

It was judged that the wording of this item could be
improved to reflect the concerns and a meaningful result
could be achieved in event reporting. Such improved
requirements would convert LERs to more meaningful
"Operational Experience Reports," and this item was
evaluated on this basis.

PRIORITY EVALUATiON

In evaluating this item it has been assumed that the improved
requirements will be structured to do away with the negative
and punitive connotation for reporting of operating
experience. Instead, the improved requirements are assumed to
incorporate a reporting philosophy similar to that embraced by
NASA in their highly successful efforts to learn from
experience. Reporting of experience must never be the basis
for punitive action--only failing to report or willful
violation of approved practice sgoﬁTd be the basis for
punitive action.

It is also assumed that the improved event reporting system
will not require reporting of minor failures or malfunctions
as "Operating Experience Reports" but will relegate them to a
data collection system. NPRDS as currently configured is not
a suvitable data system for this purpose since it does not
contain demand data (to allow computation of failure rate),
and it covers only a portion of the systems and components of
interest. If these two shortcomings are remedied, the
reconfigured system could serve to collect this data.
Implementing a reconfigured reliability data system is outside
the scope of this item and has not been included in the cost
estimate.

A~4A



Improved reporting requirements would cover a broad range of
sequences and lead to improved plant availability since
additional information would be made available. The more
important sequences are judged to be largely covered in the
current LER reporting scheme. The overall risk reduction,
then, was felt to be moderate. No hazard was determined to be
introduced by this Action Plan item.

Success likelihood is high since the improved reporting would
be designed to make information readiI{ available and
apparent. It is anticipated that it will take 18 to 20 months
to implement this item. This assumes that the NRC schedule is
adhered to, and comments back to the NRC are timely in both
reporting and implementation. The implementation costs are
judged to total gZSK per plant per year.

This item is judged to be Priority I because of the high
potential for improving plant availability and safety with a
low expenditure of resources.

%o
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II.E.2.1 Determine And Decrease the Frequency of ECCS
Challenges

SCOPE STATEMENT

NRC Description

NRC will instruct all licersees and applicants to
provide a report that deta .s experience with ECCS
actuation (such as conditiuns. cause, frequency, and
results), compares cumulative experience with design
bases for ECCS, and assesses the reliability of the
system to perform its intended function under these
conditions. The licensee will develop experience :
analysis and conclusions on ECCS operations and identif
intended changes with an implementation schedule.

Alternative Scope Statement

It has not been shown that there is a need to decrease
the frequency of ECCS actuation. This fact was
concurred with during discussions with an NRC/NRR
representative. It was also agreed that a more
reasonable action would be the collection of data on
operating experience with the ECCS. When the operating
experience actuation data are obtained (i.e.,
conditions, cause frequency, results, etc.) a factual
basis will be available so that a determination can be
made as to whether the actuat’)n frequency should be
changed. Thus the group evaluated this item assuming
its title and intent is limited to: "Determine the
Frquency of ECCS Activation During Plant Operations and
Testing."

PRIORITY EVALUATION

[t was judged that in the process of collecting data from its
own records a utility may gain additional insights into plant
performance. While an accurate record of ECCS experience is
likely to result, the likelihood of achieving a reduced risk
was judged to be low as the person collecting data is not
doing so with the intent of plant improvement. While no
hazard is introduced by this activity, the chances of reducing
the overall risk were felt to be small.

Although only six months would be required to search out the
data, record it, and mail, additional time might be required
for resolution of comments on the data with the NRC via phone.

Despite the small commitment of resources, the overall risk
reduction potential resulted in a judgment that this item
should be Priority II.



I.E.4 NRC Coordination of Operational Evaluation Program

SCOPE STATEMENT
Condensation of NRC Description

This item is primarily an NRC action to assure
regulatory coordination with industry operational data

assessment.
PRIORITY EVALUATION

As this is an organizational item, it would only catch those .
operational events which are relatively insignificant. The
coordination does not directly contribute to the evaluation
effort and was judged to have a likelihood of success of only
20%. Although no new hazards would be introduced by this
activity, the overall risk reduction is potentially low.

Only a few meetings should be required to agree upon a level
of information exchange; these could be conducted over a
six-month period for a cost that should not exceed $5K/plant.

Despite the low commitment of resources, this item is judged
to be Priority II due to its low impact on risk improvement.



CATEGORY B
SCOPE STATEMENTS AND PRIORITY EVALUATIONS
(IN ORDER OF PRIORITY)

Number Title

0 W B | Immediate Upgrading of Operator and Superviseor
Training and Qualification

$h. 350 Revised Scope and Criteria for Licensing
Examinations

1:.C.7 NSS Vendor Review of Procedures

1:A:.4.3 Long-Term Training Simulator Upgrade

1.8.3:2 Training and Qualification of Other Operations
Personnel

I.G Training During Low Power Testing

I.A.4.1 Initial Simulator Improvement

LA 2.8 Plant Drills

1.C.8 Pilot Monitoring of Selected Emergency Procedures
for Near-term Operating License Application

1.8:3.1 Organization and Management Criteria

1.J.3.1 Organization and Staffing

ITT.A.3.3 Communication

I.A.3.2 Personnel Selection Process

I.B.1.5 Loss of Safety Function

131.0.3.1 Radiation Protection Plans



I.A.2.1 Immediate Upgrading of Operator and Supervisor

Training and Qualification

SCOPE STATEMENT (condensation of NRC description)

Immediately upg- de operator and supervisor training and
qualifications. The following items are specified:

a) Provide specific improvements in training and
qualifications of operating personnel including the
shift supervisors, senior operators and control room
operators.

b) Certify the fitness of candidates for operator licensing
at a higher corporate level of management than
previously required.

c) NRC would revie * the contents of revised training
programs and the I§E staff would audit implementation of
the program.

d) Qualifications for shift supervisor and SRO include
having been a licensed operator 1 year; in the long
term, educational requirements include having a B. S.
degree in engineering or related science by about 1985.

e) Training for the shift supervisor would emphasize and
re-enforce the responsibility for safe operation and a
management function to assure safety.

£) Applicants for senior operator (shift foreman) shall
have 3 months of shift training as on the job training.

g) Applicants for RO licensing shall have 3 months training
on shift as an extrz person in the control room.

PRIORITY EVALUATION

The scope of this item is very broad and to se® priorities
properly, each item in the scope is discussed individually.

a) Providing specific additionzl training for licensed
operators has merit, introduces no new risks and will
enhance safety to a small degree; therefore this item is
judged to be Priority I.

b) Requiring higher corporate lavel management to certify
fitness of license candidates has very little merit,
introduces no new risks, but will provide a very small
risk reduction. This item is judged to be Priority III.



c)

d-1)

d-2)

e)

£)

g)

The NRC's review and audit appear appropriate and do not
affect industry's effort; therefore this item is judged
to be Priority II.

Requiring a candidate for shift supervisor and SRO to
have been licensed at the RO level for one (1) year
wculd improve his qualifications by increasing his level
of knowledge through experience gained at the RO level.
There woulﬁ be no adverse effects on safety or increase
in risks by this requirement. The experience gained
would result in a better qualified SRO and therefore a
reduction in risks. This item is judged to be priority
1.

The long term requirement for a B. S. degree could have
adverse effects on plant safety in that it probably
would result in a higher turnover rate for these
positions, thus reducing experience in this position at
most plants industry wide. The turnover is expected
because the person is likely to consider himself over
qualified for the usual daily operations; he would not
be gaining professional satisfaction. There would be no
risk reduction attributable to the degree par se is
because it is assumed that he has sufficient fundcmental
education in the proper engineering disciplines. If
this requirement is implemented, risks from plant
operation will increase due to personnel turnover. It
is suggested this .tem be reviewed with a consideration
toward increasing requirements for funmdamental
education, but not requiring a degree. This item is
judged to be priority III.

Training empnasizing the shift supervisor's importance
in safe operation and in his managerial responsibilities
will have no adverse effect on plant safety and will
reduce risk to some degreec. This item is judged to be
priority I.

Requiring an applicant for SRO to hzve at least 3 months
on shift before assuming the position has merit. It
introduces no risks and by providing a better qualified
SRO in the plants will provide a degree of risk
reduction. It is assumed this requirement would not
apply to a control operator upgrading to the SRO level.
This item is judged to be priority I.

Requiring an RO license candidate to have 3 months in
the control room as on-the-job training will create no
risks and should improve his oprrating proficiency when
he assumes the RO position. Overall risk will decrease;
therefore this item is judged to be priority I.



I.A.3.1 Revised Scope and Criteria for Licensing Examirations

SCOPE STATEMENT

This scope statement is based on discussions with the NRC, but
follows closely the NRC statement except in format:

A. The operator and seniour license examination will be
expanded to include the additional category of
thermodynamics and related subjects. In particular, this
category would cover the fundamenta's as applied to the
sgecific power plant and would not be a general study of
thermodyn cs or mechanical engineering.

B. Thé-licengc examinations will become timed tests; that is
the individual taking the exam will have a predetermined
time span to complete the exam.

C. The passing grade will be increased to 2 ainimum of 70% in
each category with a minimum grade of 80% overall.

P. In the examination process, senior license applicants will
be required to take oral examinations in additioan to the
c..amination technique presently in place.

E. The requalificat}on programs wil. be changed to include
icems A through D above.

PRIORITY EVALUATION

Each of these items addresses refinements to the existin
process for licensing operators. Since this item also agfects
the training of operators, which is a fundamental part of
plant safety, there is an impact on all sequences. However,
the changes are relatively minor and the consequential impact
on overall risk reduction is slight. Some of these
modifications are worthwhile and are recommended for immediate
implementation. Others appear to have adverse consequences.

The cost associated with implementing this item is about 100K
initially and 180K annually thereafter.

A specific discussion of those items identified as A through E
in the scope definition follows:

A. Priority I
This action introduces no hazards and can be successfully
implemented; however, once implemented the overall risk
reduction would be low.

B Priority III
An examination is a relatively objective means of
determining whether a candidate has learned tie subject



matter and can reproduce it in a reasonable length of time.
The examination is thus a test both of the candidate and of
the teaching he has received. The grading of the examination
should be primarily on the subject matter and not on the
quality of the writing so long as the candidate shows, by what
he writes, that lle understands the subject. The time allowed
for completion of the test should not be so short as to put a
premium on making snap judgments. Even the best operators are
likely to appear to arrive at their conclusions more slowly
than some others. This item appears to reduce risk only
slightly.

C. Priority III
It is agreed that the applicant should score at least 70%
(this part is Priority Ig in each category: however, the
additional requirement of an overall passing grade of 80%
(this part is Priority II1) seems excessive. The rationale
for this conclusion ‘s based upon the fact that a
requirement for each test section to be passed with a 70%
score represents a significant upgrade of the
requirements. It is felt that any additional risk
reduction achieved by the 80% overall score requirement
would be small. Generally it is felt that an operator who
scores 70% on every section should be licenseable.

D. Priority I; same comments as A above.

E. Priority I; same comments as A above.
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I.C.7 NSS Vendor Review of Procedures

SCOPE STATEMENT

Near term OL applicants obtain vendor review of their
low-power test procedures, power ascension test procedures,
and emergency procedures.

Schedule: NTOL's adopt prior to full power operation.

PRIORITY EVALUATION

This item addresses the fact that reactor vendor personnel
have knowledge of sequences and resultant procedures which
could help avert or minimize a problem during tests and in
emergencies. It is generally felt that this item does address
most sequences through tiic emergency procedures clause. Since
the vendor does have useful information, this item should have
a high probability of being successful. There does not appear
to be any hazard associated with this item with the possible
exception of licensee complacency due to outside review. This
potential is quite small in light of the fact that vendor
review is already in place for many utilities. This item
should cause some additional cost, possibly $200K.
Nevertheless, it is felt that this item should be implemented
oni a non-interferirg basis. Therefore this item is a category
II. -



I.A.4.2 Leong Term Training Simulator !'pgrade

SCOPE STATEMENT

Condensation of NRC Description

Research studies will be performed to improve the use of
simulators in training operators, develop guidance on the
need for and nature of operator action during accidents,
and gather data on operator performance. Tasks include the
following:

a. Simulator capabilities will be examined to identify
those combinatiors of failures and operator errors
that can be reproduced.

b. Operating experience will be reviewed to determine
actual response times for safety-related operator
action. Recommendations for automation will be made.

c. Experiments will be conducted to determine operator
error rates.

ANS-3.5 will be updated at the urging of the NRC. A
regulatory guide will be prepared on training simulators
with the expectation of endorsing ANS-3.5.

PRIORITY EVALUATION

This item addresses some accident sequences in that it relates
to long-term simulator modeling improvements. These
imprcvements should provide a nominal but positive effect on
decreasing the risk of an accident. The safety effect is one
of improved operator understanding of facility operations and
transient response.

The development of a standard for the quality and depth of
modeling of nuclear power plants has definite merit. The more
exact the model, the greater its service as a training tool.
Needless expense can be incurred by requiring modeling past the
point of diminishing return: that point at which more
sophisticated modeling fails to increase the operator's
conceptual understanding or agpreciation of event magnitude.
Focus must be maintained on the operator's learning, not on the
mathematical sophistication of the training tool.

Existing simulators have a defined scope of hardware and
software capabilities. Their required upgrading should be
reasonably commensurate with their existing hargware. The
requirement must take into account the improving sophistication
of computers with time and not unduly restrict the service
performed by currently operating simulators.



Although not specifically mentioned in the scope for this item,
the ability to train operators at a simulator located at
another facility should be preserved.

The cost of these improvements could range from very minimal on
a new computer to a high of about $5 million if an old
simulator had to be replaced.

This item is judged to be Priority II.
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I.A.2.2 Training Qualification of Personnel

SCOPE STATEMENT

Condensation of NRC Description

Each licensee will be required to review its training
program for all operations personnel and to justify the
acceptability of each part of the program to provide
assurance that safety-related functions will be effectively
carried out. Training programs should be related to

positicn task descriptions, including normal and emergency
responsibilities.

PRIORITY EVALUATION

This worthwhile task should be pursued jointly by the NRC and
INPO, where INPO will perform a task analysis for those
positions that are generally used industry wide. These
analyses would be conducted by professionals and include
recommendations for qualifications and training needed for a
particular position. Each utility would then evaluate in a
similar manner any unique position in their organization not
addressed in the INPO study. These studies by INPO should be

comgleted by early 1981 and would greatly reduce individual
utility costs. .

Evaluating positions affecting safe operation other than the
licensed operators to ascertain that their training and
qualifications are adequate has considerable merit. It would
introduce no plant safety hazards and would have a small

degree of positive effect on reducing overall risks if a need
for additional training is identified. The cost for a
utility-unique analysis would be an unnecessary use of
resources for each utility at an aggregate cost which is large.

In view of the value of this item and taking into account the
time needed for proper task evaluation and any needed training
modifications, this item is judged to be Priority II.



I1.G. Training During Preoperational and Low-power Testing

SCOPE STATEMENT

The NPC will develop acceptance criteria for low power test
programs to provide "hands on" training for plant evaluation
and off-normal events for each operating shift. Licensees
will modify existing or future testing programs to inciude new
requirements.

PRIORITY EVALUATION

The following assumptions were made in making the evaluation
of this item:

e that this training does not include any plant transients
that would require automatic operation of safety systems
that cause high plant thermal or loading stresses, and thus
does not introduce safety hazards.

e that overall schedule effects are the same for BWR and PWR
but that most PWR training will be accomplished during hot
functional testing.

o that each training evolution will require an additional
four days and that there will be eight evolutions per plant.

The reauirement for hands-on training of each operating shift
of certain plant evolutions will increase the time required
for testing which is the time used to verify equipment
operability. If this training included transients that
required automatic initiation of safety systems, it would
increase th< number of plant thermal and loading stress cycles
unnecessarily. There is the general concern that this appears
to be an encouragement to experiment with the plant which is
clearly not conducive to plant safety or efficiency. Very
careful controls are needed to keep this requirement within
the bounds of useful learning in a cost effective way.

Risk reduction would be small for this method c¢f training and
would include only the start-up personnel and not future
replacements. This training is also redundant to the
simulator training. Overall risk reduction is small because
this training is now being received.

Some additional cost could be be incurred, possibly $100,000
plus ;eplacement power cost due to the extended start-up
period.

This item is judged to be Priority II.



I.A.4.1 Initial Simulator Improvement

SCOPE STATEMENT

NRR and RES will collaborate on a short-term study to collect
and develop corrections for the presently identified
weaknesses of training simulators. The short-term objective
is to establish and sustain a higher level of realism in the
training of operators, including dealing with transients,
where such gains can be quickly made.

PRIORITY EVALUATION

The scope .appears to imply simulator software changes and
minor hardware changes which can be readily accomplished
within the framework of the existing simulator central
processing unit and peripherals. As an example, if the
simulation of core damage and release of fission products from
a small break LOCA event require additional computer hardware,
then the simulation would only be carried as far as the
existing central processing unit capability permitted.

It is expected that only one or two events involving reactor
coolant inventory control (including equipment failures) would
need to ba modeled to teach operators the fundamental
principles in the short-term.

This item addresses some accident sequences in that it relates
to short-term simulator modeling improvements. These
improvements will have a small but positive effect on
decreasing the risk of an accident. The safety effect is one
of improved operator understanding of facility operations and
transient response.

There is no hazard with short-ierm simulator modeling
improvements as long as it is done within the framework of
existing computer hardware and does not require a long
computer outage. The computer should not bLe subjected to a
long outage when simulators are in short supply to fulfill
existing training needs.

The modeling and change costs could be expected to be about
$250,000 for an existing simulator and about $50,000 for a new
simulator. This item is judged to be Priority II as it will
be of some small help in increasing overall operator
knowledge, but should be done on a non-interfering basis.
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I.A.2.5 Plant Drills

SCOPE STATEMENT

NRC will require licensees to develop and conduct in-plant
drills by shift operating personnzl. Normal and off-normal
operating naneuvers will be required to be simulated for
walk-through drills on a plant-wide basis. Drills will also
be required to test the adequacy of reactor and plant
operating procedures.

In the long term, consideration will be given to having the
glant maneuvered for drill purposes with the drill intitiated
y the NRC-resident inspector.

PRIORITY EVALUATION SUMMARY

Some plant walk-throughs and drills would be effective in
training and introduce no hazards. Therefore, this item would
result in a small reduction in risk. NRC needs to further
define its position for the long term and should consider the
introduction of hazards in any requirement for plant
maneuvering for drills and resident inspector-initiated drills.

Plant maneuvers for drill purposes and drill initiation by the
resident inspector would unnecessarily introduce a challenge
to plant safety. Since the increase in operator knowledge can
be accommodated without these challenges, the actual in-plant
maneuvers would have a negative effect on safety without
sufficient benefits to warrant the risk of the drill. Drills
requiring plant maneuvering should be conducted on

simulators. It is further recommended that INPO be asked to
factor "drills for training" into their overall standard

training program being developed. Operator training would be
scheduled to utilize normal plant maneuvers.

Plant walk-throughs and utility-conducted drills that can be
conducted without maneuvering the plant are judged to be
Priority II. Those that reguire plant maneuvering or are
conducted by the NRC are ju ged to be Priority III, pending
further definition of *%c iong term position.




I.C.8 Pilot Monitoring of Selected Emergency Procedures
“for Near-.erm Uperating License Applicants

SCOPE STATEMENT

Condensation of NRC Description

An interdisciplinary NRC task force will audit emergency
procedures obtained from applicants to judge their
adequacy. An in-depth review will be made of selected
procedures. Review elements are specified by the NRC.

PRIORITY EVALUATION

This item requires the preparation of detailed Emergency
Procedures and NRC review thereof for adequacy of procedure
and training of personnel to know the procedure. In this
context, a procedure is interpreted to mean a step by step
series of required acticns. Procedures would be in place for
the entire range of design “asis events from transients to
accidents. Vendors would devei:z;, provide, justify, and
defend parent analyses and guidelines. The procedures would
be reviewed with the NRC. A simulated walk-through would be
held for NRC review with attendance by shift crew and shift
technical advisor. A plant walk-through would be held with
participation by NRC, skift crew, shift technical advisor,
technical support center, and operational support center,

The NRC would make and document findings on preparedness for
the accidents covered by the procedure.

An alternative would be to have the NRC resident inspector
review existing procedures. This would be effective in
achieving most of the benefit with far less cost and with
lower manpower impact.

This item is aimed at reducing risk through improving operator
knowledge and understanding through preparation of and review
of procedures., This item is reviewed against a base set of
procedures and practices which is in place to address both
accidents and transients. 1In addition, plant walk-throughs of
events are considered under a separatas task item. Therefore,
the risk aversion potential for this item is evaluated as an
increment over existing activities and the risk reduction is
correspondingly small since existing procedures and practices
are considered to be essentially complete and effective. This
task would introduce little or no hazard, but would add to
manpower requirements.

This item is judged to be Priority III.
The alternate proposal (where the NRC inspector reviews the
procedures) should be tried for at least a year, with the

possibility of reconsideration after that period.
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I.B.l.1. Organization and Management Criteria

SCOPE STATEMENT

Condensation of NRC Description

The NRC will develop criteria for onsite and offsite
management and technical staffs that will upgrade them in
the areas of 1) staff size, 2) education and experience, 3)
plant operating and emergency procedures, 4) management
awareness of safety matters, and 5) number and types of
personnel available for accidents.

PRIORITY EVALUATION SUMMARY

If this item could be implemented it would impact all accident
sequences; however, because of manpower limitations, and the
hazards addressed below there is little likelihood of

success. In the long term (many years), a well planned
program could have a moderate impact on risk reduction. In
the short term (implementation by 3/81, as suggested), this
program could have a negative impact on safety.

The NRC should wait and assess the industry's response through
INPO and other cooperative organizations. The hazard is that
this area addresses diverse organizations which is difficult
to do effectively without great care. Government intervention
by way of mandated changes that require rapid implementation,
could confuse and complicate the organization effectiveness.
This would be a hazard to safety during accidents when clear
lines of communication and authority are required.

The cost associated with this item could be extremely high
depending on the staff increases that the NRC would try to
implement. Preliminary audits by the NRC have led to findings
that some organizations staffing is not in accordance with NRC
objectives. The industry can expect to increase staff sizes
by at least 25 and increase annual expenditures by at least $5
million.

In consideration of the large impact and small increase in
safety, coupled with ﬁotential organization disorientation Jue
to generic changes, this item is judged to Ye Priority III.



II.J.3.1 Crganization and Staffing

SCOPE STATEMENT

Condensation of NRC Description

NRC will develop criteria requiring license applicants and
licensees to improve the oversight of design, construction
and modification activities so that they gain the critical
expertise necessary for the safe operation of the
plant,including technical resources needed and the degree
of management and technical control to be exercised.

Alternative Scope Statement

NRC,DOE,NSAC, and INPO will conduct a study to determine
the characteristics of the most effective programs and the
typical programs now in operation. Priority should be
placed on the modification, construction, and design
activities. Industry should make cost-benefit and
experience studies and provide information to utility
management for implementation into more effective staffing
and management systems.

PRIORITY EVALUATION

This item seeks to improve operation and utility knowledge and
understanding through increased participation in plant design,
construction, and modification. Therefore, this item
addresses all sequences. It is not clear how the NRC alore
could achieve the objective. Currently there are a numbe: of
steps being taken or continued to achieve the same result.
Therefore, the potential for added actions by the NRC to be
procductive seems low. Since the details are unknown, this
item is judged to be Priority III while NSAC and INPO, with
NRC input, develop methods and a structure which would seek to
enhance overview without unnecessarily wasting manpower.

to



III.A.3.3 Communications

SCOPE STATEMENT

Condensation of NRC Description

Provide two dedicated lines per unit to government agency
terminals. One line is for plant information. One line is
for environmental and health physics information. Also
provide signal relay and processing equipment from existing
sensors to input terminals of dedicated lines. These lines
are for computer transmittal of data.

PRIORITY EVALUATION

This item raises the question of whether there is a potential
benefit from having outside agencies participate in
post-accident recovery and mitigation. The need for
communications is real. The question is whether or not the
computer oriented data transmittal would reduce or avoid
accident consequences sufficiently to warrant the cost. All
accident sequences are potentially treated. Of the two items,
plant information and health physics information, the former
is believed to be more useful for the short term. The problem
in analyzing this item is the lack of clear criteria for
determining what data should be transmitted. It seems likely
that the useful information on a specific accident might be
improperly displayed or lost in the detail of other items.
There is a potential for increased risk due to the tendency
for offsite personnel to direct or influence action without
sufficient knowledge. 1In light of these concerns, the
likelihood that this action would provide substantive
additional protection over that provided by the Shift
Technical Advisor is small. The hazard created by improper
use of the data transmitted is judged approximately equal to
the positive effect.

The cost is estimated to be $1 million dollars. Therefore,
this item is judged to be Priority III because it requires
further evaluation. An alternative for dedicated
communication links for verbal transmittal of data from the
plant to the NRC/Vendor/State would be a useful tool. This
would be evaluated as being Priority II.
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I.A.3.2 Personnel Selection Process

SCOPE STATEMENT

NRR will require that licensees develop auditable procedures
to indicate a formal process of selecting shift supervisors
and shift technical advisors, including input from top utility
management.

PRIORITY EVALUATION

The goal of this requirement is interpreted to mean that there
will exist some standard mechanism for selecting qualified
personnel .to key positions which directly ties top management
to concurrence in the selection.

Since each utility functions separately, there will be varying
degrees of management participation, various selection and
qualification mechanisms and no industry standardization.
Manpower will be needlessly wasted auditing mechanisms which
are better carried out by the industry staff.

An alternative to this requirement would be to have INPO
establish industry generic criteria {.r selecting, training,
and qualifying shift supervisors and determining the degrees
of management participation in the process. This action would
achieve the desired result and enhance individual utility
performance through standardization of criteria. The emphasis
here would be on establishing criteria, not specific

rocedures that would be too prescriptive and not suitable for
individual utilities.

This item relates to most accident sequences because it treats
auditable procedures for selecting, training and aualifying
key personnel. This item will have no effect on decreasing
the likelihood of an accident because it requests only
auditable procedures, not a standard set of industry wide
criteria. Utilities already have top management directly
involved in selecting key personnel through their existing
procedures for promotions and payroll increases. NRC already
retains final approval of key personnel through the mechanisms
of the SRO examinations. Auditing of this propcsed procedure
will consume NRC manpower better spent reviewing items
relevant to safety. The cost of preparing the procedures is
minimal but the procedure itself has no safety value. This
item is judged to be Priority III, as it does nothing to
enhance safety.

L
'
oy
1



I.B.1.5. Loss of Safety Function Rule
SCOPE STATEMENT

Condensation of NRC Description

The NRC will seek to reduce the occurrence rate of loss of

safety function by either:

1. Requiring shutdown for plants experiencing two loss of
safety functions in one year (or two years). NRC approval

would be required for restart based upon acceptance of
licensees corrective action, or

2. Issuing citations and fines plus possible shutdowns for
each occurrence, or

3. Using a point system, license probation, or license
revocation.

This item is assessed assuming Option 1, because Options 2
and 3 are not well defined.

Clarification Based on NRC Discussion

NRC interprets loss of safety function as exceeding any of

the Limiting Conditions for Operation in the technical
specifications.

PRIORITY EVALUATION

This action would affect some core melt se: uences, but not
all, since as implemented, Technical Speci ication Limiting
Conditions for Operation are deterministically developed and
are not risk-based. The probability of success of this item
is estimated to be low-to-medium as depicted in the
accompanying sketch.
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III.D.3.1 Radiological Protection Plans

SCOPE STATEMENT

Condensation of NRC Description

Prepare and implement a radiation protection plan that
includes criteria from existing Regulatory Guides, the
Standard Review Plan Chapter 12, the ALARA program and
additional criteria to be developed from IE appraisal of
health physics programs at all operating plants.

The radiation protection plan will require NRR approval and
a Téchnical Specification amendment.

PRIORITY EVALUATION

This item will have a small impact on reducing the radiation
exposure of plant personnel.

In the near term this would require an increased demand on the
manpower of NRC, IE and NRR as well as industry which could be
better used at this time.

This item would incorporate plant radiological programs that
are in place into the technical specifications but would do
nothing to reduce radiological hazards to the general public
and little for plant personnel. The cost of this item would
Le approximately $400K. Since the probable reduction in
exposure is small and the manpower requirement is relatively
large, this item results in a poor expenditure of resources.
Therefore, this item is judged to be Priority III.

Since the action is punitive and not constructive, and would
not directly lead to constructive measures to prevent
operational or maintenance problems or errors that would
contribute to loss of safecy function, this item does not
appear to contribute to safety.

A significant hazard would be introduced by this requirement.
Operating personnel faced with a heavy company financial
penalty and possible adverse career impact could conceivably
correct the situation and fail to report it, fearing the
penalty. This action would rob the industry of the

opportunity to learn from the experience.
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Assuming that this rule was invoked twice in plant life, and
that it resulted in a two week forced outage each time, the
cost would be approximately as shown below:

4

Based on low-medium probability of success, high cost, and

significant hazard introduced, this item is judged to be
Priority III.

(95
'
1o
-



Number -

I11.D.
1.A.1.

IT.K.3

3.

3

4

CATEGORY ¢
SCOPE STATEMENTS AND

PRIORITY EVALUATIONS
(IN ORDER OF PRIORITY)

Title

Control Room Habitability

Shift Manning

Safetv System Status Monitoring
Control Room Design Reviews

Plant Safety Parameter Display Console

Instruments for Monitcring Accident Conditions
(Regulatory Guide 1.97)

Long-term Program for Analysis of Transients and
Accidents for Procedure Development and Upgrading,
Including IE Inspection of Procedures and Lead
Plant Onsite Audit

Generic Review Matters - Small Break LOCAs and
Loss of Feedwater Accidents
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ITI.D.3.4 Control Room Habitability

SCOPE STATEMENT
NRC Description

This item involves a review of control room habitabilty
design provisions against Regulatory Guide 1.78 (1974) and
Regulatory Guide 1.95 (1977), and the Standard Review
Plan, sectioas 2.2.1, 2.2.2, 2.2.3, and 6.4. Plant
specific implementation schedules must be prepared if the
need for design modifications is identified.

Alternative Scope Statement

It is a2ssumed that plants with construction permits after
June of 1974 will not be affected.

PRIORITY EVALUATION

The thrust of this item is the improvement in human
relizbility achieved by allowing the control room operators to
function without wearing airpacks and the accompanying
psychological impact of 1) wearing masks, 2) the reduced
field of view, and 3) the weight of the tanks. An increased
sense of security will accrue from knowing of their protection
from adverse environments. It was recognized that plants
operating pre-1973 will incur higher costs and longer
implementation schedules than plants in operation since 1973.
glangz witg construction permits after June of 1974 should not
e affected.

The maximum likelihood of success was evaluated as 0.9 with
90% confidence of exceeding 0.6. The probable time to
implement is 20 months with 90% confidence of being between 12
and 30 months. The probable cost is $1M wi'h an uncertainty
of $0.5M/single unit plant. For plants ir operation since
1973 the probable cost is $0.4M and the rrobable
implementation is 22 months. This varisoility results from
plant-to-plant variations in facilities and available
equipment.

This item is judged to be Priority II, and should proceed on a
high-priority basis consistent with resources.



I.A.1.3 Shift Manning

SCOPE STATEMENT

Cor.densation of NRC Description

NRC intends to require one RO and ome SRO im the comtral
room at all times other than cold shutdowm (while still
maintaining the capability for the shift supervisor (the
SRO) to conduct plant tours). Limitatioms will be imposed
on overtime.

Alternative Scope Statement

The evaluation team assumed that one of the twe existimg
ROs may be qualified and licensed as SRO to meet this
requirement. This will provide 2 SROs amd 1 RO, with the
capability for the shift supervisor to comduct plaat tours
and still have 1 SRO and 1 RO in the comtral reom at all
times. Overtime limitations will be those from
NUREG-0585: not more than 2 consecutive 12-hour shifts im
a row, with at least 12 hours rest betweenm shifts. No
overtime limits agply except when the operator is esed im
the mode for which he is licensed.

PRIORITY EVALUATION

This evaluation reflects an attempt to balamce the benmefits of
the continuous presence of an SRO in the comtrel room with the
importance of continuing wslk-through SRO imspections; the
demands this item will place on individual traimimg systems
were also considered. It is important that walk-through
inspections be continued by SROs. It is alse importamt that
the plant training department not be subjected to severe
stresses by attempting to implement this item at operating
plants at the same time that other more importamt trainimg
goals (addressed by the Action Plan) are beimg met.

To implement this program on a priority basis might require
extensive overtime which would be counter to requirements for
diminishing overtime required in this item. e demands
are placed by the conflicting requirements of comtinued shift
manning during plant operation and the training and acing
of operators.§ Negative impacts from this program could
result from reduced training in other areas dwe to overleadinmg
a training staff that is already heavily taxed due to
administrative burdens and increased techaical trainmimg
resulting from other TMI task actions. Anether megative
impact could result from increased mobility of the upgraded
operators and possible union involvememt.

The maximum likelihood of success was assessed to de 0.7 with
70% confidence of exceeding 0.4. The prodadle cost is
$0.5M/single unit with an uncertainty of $0.24%.. The predadle
implementation time is 20 months with an umacertaimty of 10
months, depending on the size and the load of the training at
specific utilities.

This item is judged to be Pricrity i1.



I.D.3 Safety System Status Monitoring
SCOPE STATEMENT

Condensation of NRC Description

NRC will backfit Regulatory Guide 1.47 (to be revised by
NRC by about 3/1/80%.

Alternative Scope Statement

For purposes of estimating risk ieduction and costing, the
evaluation team made the follewing assumptions:

1. All active components (including manual valves)
within safety systems that can cause system degrading
or cause the system to become inoperative will be
subject to automatic monitoring. This assumes the
deletion of the present exception for manual valves
operated once per year.

2. Not required to be Safety Grade (but reliable).
3. Will not use plant computer.

4. Fault tolerant - reliable system rather than a fully
redundant set of devices.

5. Required for all plants.
6. Mini-computer based system with 400 inputs.
i Completely automatic system.

PRIORITY EVALUATION

Evaluation of this item involved assessing the value of
automatic status indication against certain cautions. It is
possible, for example, that a false sense of security may be
engendered by automatic status indication, introducing
decreased alertness on the part of the plant operators. It is
also possible that status indicators may fail. Agreement
could not be reached regarding the accident sequences that
could be impacted, which appears *to reflect uncertainties in
the efficacy of the program.

It was concluded that the likelihood of successful
implementation is high (there is 90% confidence that the
probability of success exceeds 0.4) but considerable
uncertainty in achieving the desired result accompanies the
effort. The probable implementation time is 30 months with
80% confidence that it can be implemented between 18 and 40
months. The probable cost is $5M per single unit but there is
40% probability of exceeding $7M.

o]
'
-



These high costs are the result of a number of considerations:

o} Status indicators would have to be added to many active
safety components (valves and breakers). In cases where
indicators presently exist, the indicator is used for
other purposes and spare contacts may not be available.

) The architect/engineer may have to route new cables and
cable trays.

0 The panel to display the indicators would be similar to
the safety state vector panel which was estimated to cost
a minimum of about $2M.

It should be pointed out that if Regulatory Guide 1.47 could
be endorsed in essentxally its present form, e.g., allowing a
combination of automatic and administrative controls, the
costs could be greatly reduced, and many newer plants would
qualify without additional changes.

Some evaluation histograms are shown below:
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This item is judged to be Priority II.



I.0.1 Control Room Desigia Reviews

SCOPE STATEMENT

Condensation of NRC Description

NRC will require that licensees perform a review to
identify design deficiencies. The review may identify the
need to make "enhancement'" changes pertaining to human
factors or make physical changes (move switches and
instruments).

Alternative Scope Statement

For purposes of evaluation the team segregated this item
into two parts:

a. Control room review, and human factors changes which
can be implemented without shutdown (e.g., color
coding).

b. Changes requiring shutdowns such as having to move
the physical location of devices (e.g., switches and
instruments).

Physical redesign of the control room is assumed not to
commence until the changes required by Regulatory Guides

1.47 and 1.97 and the safety parameter display console are
defined.

PRIORITY EVALUATION

This evaluation is the result of balancing the safety
enhancement expected from the item with costs and possible
ogerating errors that are associated with changes. The
changes should be implemented gradually and cautiously in
operating plants and in these so close to operation that the
operators have already been qualified. The reason for this is
to accommodate the operator relearning process to the
additional human engineering. Little risk is expected to be
igtroduged by implementing this item if this caution is
observed.

Lower costs for implementation will be required for items
requiring, only enhancement (color coding, painted groupings,
scale changes, etc.); a higher cost will be experienced for
items requiring hardware changes. The success mean
probability was assessed at 0.7 but with considerable
uncertainty that extended to the lower probabilities,
reflecting the uncertainties of human factors enhancement.
The most probable time for implementation was 22 months with a
9 month uncertainty. Enhancement changes can be implemented
more expeditiously. The probable cost was $IM with a .3
probability of being less than a million dollars; however
;here is a high cost tail on the distribution extending beyond
SM.

This item is jupged to be Priority II.
]

-~ -

e ™/




I.D.Z Plant Safety Parameter Display Console
SCOPE STATEMENT (Alternative)

NRC requires installation of a console in the control room to
monitor essential functions ("Safety State Vectors") such as:

Radioactivity Coolant inventory
Reactivity Containment integrity
Heat sink

For purposes of estimating risk reduction and costing, the
evaluation team made the following assumptions:

1. Not required to be Safety Grade (but reliable).

Z. No additional transmitting devices or sensors are required
that are not mandated by some other requirement.

3. Will not use plant computer.

4. Display=10 parameters continuous; up to 50 parameters on
callup.

5. Fault tolerant - reliable system rather than a fully
redundant set of devices.

6. Have the capability for an operator to call up other
supporting data.

~3

Will not have either predictive capability or instructive
capability,.

8. Will be required for all plants.
9. Digital state-of-the-art.
10. Mini-computer based system with 400 inputs.

11. A primary function of the console will be to assist the
SRO in diagnosing an on-going accident, determinin plant
state, and evaluating the effectiveness of corrective
action because all parameters are not displayed on the
panel. The SRO will use it to direct the focus of the
reactor operators to specific panels and instruments for
detailed readouts.

PRIORITY EVALUATION

This evaluation results from balancing the advantages of a
compact presentation of plant status against certain factors
that tend to be disadvantageous. There may, for example, be a
tendency for operators to place excessive reliance on this
panel to the extent that tgeir proficiency with the operating
panels may be reduced. All or portions of this safety panel
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could fail, nence over-reliance should be avoided. Therefore,
sufficient time must be allowed so that proper planning and
reliability can be incorporated into the design.

The probabiliiy of success was assessed to be high; in fact
the confidence of exceeding 0.6 is 80%. The most probable
time of implementation is 25 months with 82% confidence of
being between 12 and 30 months. The expected cost is §4M for
a single unit plant but there is a 5% probability of exceeding

§8M.
This item is judged to be Priority II.

Cynsensus histograms for probability of success and time to
implement are shown below:
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II.F.3 Instruments for Monitoring Accident Conditions
(Regulatory Guide 5.97)
SCOPE STATEMENT
NRC Description

NRC will require environmentally qualified instrumentation
with expanded range: to moniter accidents wnich involve
core damage. The design criteria, ranges, and cther
requirements will be delineated in Regulatory Cuide 1.97,
Ygggh is expected to be issued in revised form later in

Alternative Scope Statement

The evaluation team assumed that essentially the full
scope of Regulatory Guide 1.97 in its present draft form
would be required.

PRIORITY EVALUATION

The objective of this item is to provide instrumentation
readouts that will assist the operator in mitigating an
accident; this additional instrumentation will be of little
value in preventing an accident, but may be helpful in keeping
a transient from proceeding to a worse condition.

Further work is required to integrate the intent of this item
with the goals of:

. The technical support center

The control room design review (I.D.1)

(*2) ~o -
. .

The safety system status monitor (I.D.3)
4. The safety status panel (I.D.2)

An effort to implement Regulatory Guide 1.97 independent of
these consideraticns could be counterproductive. In general,
adequate consideration must be given to human factors.

A few open questions are involved with this item. Some of
these open questions i~volve developing new instruments,
qualifying new and existing instruments on an expeditious
schedule, and presenting the large amounts of data visualized
in this guide to the proper accident control personnel.
Because of uncertainties in the present status of this guide,
the mean success probabiltity is 0.6 with a large
uncertainty. The most probable time to implementation is 27
months with a low probability of implementation before 18
months. Two separate cost evaluations were performed; one for
plants which may already have some of the required
instruments, and the other for the older plants which will
require extensive installation of instruments. The most
probable cost is about $9M for the older plants with

i -
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considerable probability of costs extending to $20M for a
single plant. For the newer plants the most probable cost is
$6M with a high probability of exceeding $14M.

Because of the uncertainties involved in this item, it was
judged to be Pfriority LI, with the nnderstanding that the near
term effort will be focused on the integration of the above
four factors into this effort and not immediate installation
of instruments that may not provide the desired safety goals.




I.C.9. Long-Term Program for Analysis of Transients
and Accidents for frocedure Development and
Up%rading, Including LE Inspec !T'o?T'E%‘P? ocedures
and Lead Plant Onsite Audit

SCOPE STATEMENT {Condensation)

NRC will perform a systematic, integrated, logical review of
lant procedures. A multidisciplinary review team led by NRR
ut with support from IE, SE and RES will study:

c the factors that lead to optimum procedures preparation

o criteria for verifying correct performance of operating
activities and the feasibility of incorporating the
various verification techniques into maintenance, test,
surveillance and other operational activities

o vendor computer zodes that predict plant response to
accidents

0 accident analysis assumptions including operator actions
and errors, transients, passive failures and single and
multiple active failures

0 -integration of the results of the IREP studies into
emergency procedures

Preliminary criteria developed from this study will be zpplied
to a lead plant's procedures, and the review of the success of
the program for the lead plant will eventually result in ‘
revised regulations and regulatory guides.

PRIORITY EVALUATION

Utility effort on this item will be limited to revising
procedures and associated training programs as necessary. The
NRC must complete its program before the utility effort can be
compTetely defined.

No hazards were identified in the item as described; it could
lead to some risk reduction. One positive result might be the
assurance of safety that :ould be realized from this
semi-quantitative analysis of plant operations under accident
conditions. The maximum likelihood of success is 0.9 with 80%
confidence of exceeding 0.6. The probable time to implement
is 30 months with an uncertainty of 12 months. The expected
cost is $6M with 75% confidenze of exceeding $4M. However,
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most of these costs would be borne by the NRC and the cost t¢
plant operators wculd be for procedural changes arising from

the analyses.

Evaluation histograms are shown below:
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The intent of this item, to provide a more objective basis for
the analysis of procedures, was endorsed by the group but with
cautions regarding the magnitude and uncertainties of the
undcrtaking. Priority III was assigned; this could be
upgraded if a more definitive program is prepared and
demonstrated through the lead plant. The evaluators
recommended breaking the program into several components which
could be analyzed separately and given appropriate

priorities. For-example, definition of specific tasks and
objectives for procedures evaluation should be given a
priority I, but action should not be taken on other items
until program success can be better assured.
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II.K.3 B&0O Generic Review Matters - Small
Break LOCAs and Loss of Feedwater Accidents

SCOPE STATEMENT (Condensation)

This Action Plan item requires licensees to complete actions
originating from the generic reviews of the small-break
loss-of-coolant accident and loss of feedwater events; NRC
requirements are established in the following reports:
NUREG-0565 (B&W),-0611 (W),-0626 (GE), and -0635 (CE). All
applicants for plants and designs must resolve all applicable
actions specified in NRC requirements and describe how the
actions are implemented.

Schedule: OR - January 1, 1981
NTOL - To be scheduled on a case-by-case basis

PRIORITY EVALUATION

The recommendations made by the Bulletins and Orders (B§O)
Task Force are as significant and extensive as the
recommendations made by the Lessons Learned Task Force.
Inclusiocn of these recommendations in the Action Plan as one
item diminishes their perceived importance and obscures the
level of effort required for their implementation. Individual
incorporat.on of the B&0 recommendations into the Action Plan
will assure that both an appropriate level of attention is
applied to the individual review/approval by the ACRS and
Commission and an appropriate degree of importance will be
attached to their implementation by the industry.

If the schedule for the issuance of the Action Plan does not
permit this individual inclusion, then the B&O recommendations
should not be included until they can be added as an addendum
to the Action Plan.

There are 22 distinct items for B&W plants, 39 for
Westinghouse plants, 31 for CE plants, and 34 for GE plants.
These 126 items now grouped under one Action Plan line item
should more properly be broken out and integrated into the
appropriate parts of the Action Plan. Many of the items are
identical with other items already listed separately in the
Action Plan. Some generic items are listed for all vendors.
A number of others are generic to all PWRs or BWRs. Finally,
some are short term requirements previously completed. A
catalog of the 126 items is provided in Tables I, II, and III
in which the B§W, CE, GE, and W labels identify specific
statements from the four NUREG documents.

Table I lists those individual recommendations from the B&O
task force which should be deleted from II.K.3 because the
recommended actions are already addressed by other
requirements in the NRC Action Plan.



Table II contains recommendations that specify action solely
by the NRC staff.

Table III contains recommendations that sgecif{ action items
for the utilities and vendors for which the priorities have
been evaluated. Because of the large number of specific
items, the subgroup evaluating these actions could not be as
thorough as the otﬁer industry team subgroups. The first nine
items apply to more than one vendor and received the greatest
attention. Items 10 through 17 apply to B&W plants only, and
B&W has completed and submitted the required analyses. Item
18 was a curious entry -- "Review the Impact of the (Action
Plan) Recommendations" -- and represented the heart of this
industry team exercise. Items 19 through the end of the list
apply to GE BWR plants only.

All the items in Table III have been assigned to Priorities I,
IT or III. The Priority I items can be accomplished without
conflicting with each other. In truth, many are nearly
complete or require little additional effort. Therefore,
priorities within the list of Priority I items are not
assigned. For those items in the Priority II category,
griorities based upon costs and benefits are assigned as
ollows:

Priority Item

1 S - Instruments/procedures to verify
natural circulation.

2 20 - Identify water sources prior to
ADS -- GE

3 22 - Automatic restart of core spray and
LPCI -- GE

4 21 - Report outage of ECC systems

5 4 - Two-phase natural circulation
experiments

6 24 - Depressurization with other than
ADS -- GE

7 6 - Confirmation of W anticipatory trip

Category III items were not assigned priorities. :
Recommendations for future consideration are stated in Table
o



TABLE 1

B0 GENERIC REVIEW MATTERS
THAT SHOULD BE REMOVED FROM II.X.3 LIST

Item Reason for Elimination
o The items on the Westinghouse and Either included in
CE lists addressing auxiliary feed- II.E.1 or already

water performance (i.e., the first 16 completed®
Westinghouse items - including GS-1

through GS-8, GL-1 through GL-5 and

the first 14 CE items - same as W

except for GS-7 and GL-S)

o Interaction of Safety and Non-Safety Included in II.C.1
Systems - W

Review of Reliability & Redundancy
of Equipment - CE

Review and upgrade rel.ability and
redundancy of non-safety grade equipment
upon which SBLOCA mitigation relies -
B&W 2.3.2.b

Use of non-ECC systems in analysis -
GE (B.12)

Diverse initiation signals for RCIC -
(GE B.10, abbreviated title is not
representative of the complete item
which requires review of all cooling
systems that might afiect core uacover

Modificaticn of ADS logic - GE(A.7)
(Conduct fec.ibility and risk as-
sessment study, then modify equip-
ment)

No fuel failure requirement for
anticipated transient with single
failure - GE(A.14)

Space cooling for HPCI and RCIC -
GE(B.3)



TABLE I (CONTINUED)

Item Reason for Elimination

Effect of loss of AC power on pump
seals - GE(B.4)

Qualification of accumulators on ADS
valves - GE(B.7)

o PID Controller Modification - W Design-specific item
4 affecting a small
Proposed Anticipatory Trip number of units; low
Modifications - W cost; should be
o completed, but not
CCI supplied PORV - W necessary to include

in action plan

o Installation of Autu Isolation of Included in II.D.4
PORVs - W, CE

Automatic block valve closure
system - Installed § Operational -
B&W 2.1.2.a.

Testing of Auto Isolation of PCRVs -
W, CE

Testing of Automatic bleck valve
closure system - B&§W 2.1.2.a

o Simulator Training Program - W, CE Completed*
Minimum simulator training

requirements for SBLOCAs - B§W
2.5:.2a '

o Simulation of Small Break LOCA - W, Included in II.A.4.2
CE :

Small-break LOCA on simulators - GE

o Review of Procedures (NRC) - W, CE Included in I.C.8



TABLE I (CONTINUED)

Item Reason for tiimination

) Revéew of Procedures (NSSS Vendor:) Included in I.C.7
¥, CE

) gymgéom-Based Emergency Procedures Included in I.C.9

Guidelines for sympton-based
emergency procedures - GE(B.8)

o Evaluation of PORV opening Completed*
probability during overpressure
transient - B&W 2.1.2.D0

o Evaluation of safety valve Completed®
reliability -- B&W 2.1.2d

o Consideration of diverse decay heat Unit specific item -
removal path for Davis-Besse Unit 1 - inappropriate for
B&W 2.5.2.a Action Plan; completed
o Isolation of isolation condensors Design specific (about
on high radiation - GE(A.2) § plants) - should be

handled outside of
Action Plan

Interlock on recirculation pump
loops - GE(A.8)

Performance of isolation condensors
with noncondensibles - GE (B.13)

o Loss of Service Water for Big Rock Unit specific item -
Point - GE(A.9) inappropiate for
Action Plan

o Common reference low level Included in I.D.I
instrument - GE(B.6) ;

o Two operators in Control Included in I.A.1.5
Room - GE(5.16)



TABLE I (CONTINUED)

Itenm Reason for climination

o Separation of HPCI and RCIC Included in II.E.2.1
Initiation levels (to reduce
the number of challenges to
the HPCI) - GE(A.1)

o Reduction of challenges and Included in II.D.2 and
failures of relief valves - I1.B.2.1
GE(A.4)

*Completed status was verified by discussion with cognizant
NRC Task Manager.
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TABLE II

I1.K.3 B&O GENERIC REVIEW MATTERS:
NRC ACTION ITEMS THAT MUST BE ANALYZED FOR VALUE,
IMPORTANCE, AND PRIORITY FOR INCLUSION IN THE ACTION PLAN

Ttem Reason for Elimination
o Modifications to RELAP4 Heatup Industry is not
Calculation - W evaluating items with

only NRC action

o Effects of Accumulator Injection
on RELAP4 Calculations - W

o Modification of RELAP4 to
Represent Steam Generator
Realistically - W, CE

o Additional staff audit calcul itions
of B§W SBLOCA analyses - B&W 2.4.2.a



ITEM

Confirmation of small break LOCA analysis methods
Appendix K ~ W, CE

Analysis methods for SBLOCA — B&AW 2.2 28
Hewvise sma¥ byeak LOCA model for compliance with
Appendix K — GE (A12)

Small break LOCA anelyses — plant specific Appendix K

calculations — W, CE
Plant — specific calculations 10 show compliance with
10CFHRS0 46 — B&AW 2.2b

TABLE Il
11 K.3 B&0O GENERIC REVIEW MATTERS

Industry & NRC action items that should be analyzed for value,
importance, and priority for inclusion in the Action Plan.

SCOPE AS VIEWED BY NSAC/AIF GROUP

Review analysis method ard revise 10 further assure
compliance with 10CFR50 Appendix K small break
LOCA analysis

Apply revised methods from (1) above 10 each specitic
plant

Plant — specific analysis with revised model — GE (A.13)

HCP pump trip - W

Automatic trip of RCPs — CE

Automatic vip for RCPs during SBLOCA — installed
and operational — B&W 2.3.2a

Supplemental

Two-phase na.ural circulation experiments — W, CE
£ xpernimental verification of two-phase natural
circulation — B&W 2.6.2a

Instramentation 1o verify natural circulation — W, CE,
B&W 2620

Install an automatic trip of all RCPs on coincident
reactor trip and low pressurizer pressure.

Study the need for RCP trip INRC-vendor action)

Demonstrate first the continuation of naturdl
circulation as the loop conditions change from single
phase. Next demonstiate the initiation of natural
circulation. Initial tests should be conducted at the
LOFT facility.

Specily a set of instruments (new or existingland the

necessary procedures 10 ensure that operators can verify
the effectiveness of natural circulation.

C-22

PRIORITY

BASIS FOR PRIORITY

Codes siveady meet App K and are conservalive.
Minor technical questions exist. Major efforts at ths
tiune would divert resources from items ol greate
potential safety unpact, such as the preparation of
revised operator procedures.

Re-doing analyses for all plants would yeld very hitle
in the way of insights 10 equipment Or procedure
wnprovement.

RCPs are an element of the principal success path for
core heat removal . An automatic 1 would constitute
a safety hazard since it could spurously actuate.

As discussed in the industry grdup’s evaluation of Action
Plan item 1K 1, it is important that the issue of pump
operation during transient and accident response be prcmpily
resolved. Such studies as required 10 resolve this issue

Abundant analytical evidence imphies that natual
airculation can be initiated and/or continued under
two-phase conditions xpected for design basis events.
Conlirmatory experiments are desirable on a not-to-
interfere bass.

Instrumentation currently installed is adequate 1o verily
natural circulation if interpreted correctly. Therefore
any additional work should be done on a nor-1o-interfere
basis.
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15.

~  Contumation of anticipatary tnp — W

~  Evaluation of elimination of PORV function — W, CE

ol Heporung taduces and challenges of PORVs and

salely valves — W
Heporting future failures and challenges of PORVs
and Vs —~ CE
Heporing of fuilures and challenges to the PORV —
B&W 2.1.2¢
Heporung of failures and challenges to safety valves —
BSW 2.1 2e

~ Heporting of failures and challenges 1o SRVs — GE
(B.14)

Maonitoring control board — W, CE

t valuation of eifects of core flood tank injection on
SULOCASs — BEW 2.2 2¢

Analysis of plant response 10 a SB which is isolated, causing

HCS repressurization and subsequent stuck-open PORV —
BA&W 2 6.2¢

Analysis of plant response 1o a SB in the pressurizer
spray hine with a stuck-open spray line isolation valve —
B&W 2 6.2¢

[ vatuanion of effects of water slugs in piping caused
by HPE and CF T Hlows — B&W 2.6 2¢

Evaluation of RCP seal damage and 'eakage during 8
SHLOCA — BE&W 26214

Subemt pred ctions for LOFT Test L3-6 (RCPs running)

(Schedute tor performing test not finalized) — B&W 2.6.29

TABLE 111 (Continued)

SCOPE AS VIEWED BY NSAC/AIF GROUP

Provide veritication or justification for not having antici-
patory reactor trip on turbine trip 8i each condition
(power level). {Note all W plants except Duke have this
uipbuuochphmhucmcmcmwmmml

Conduct a study of the potential costs, benefits, and
hazards of elimination of PORV function.

Promptly report all failures and challenges of PORVs
and salety valves in accordance with NRC format,
addressee, and LmMing requirements.

Instruct operators 1o coroborate indications

Evaluate the effectiveness of core flood tank in
mitigating SBLOCAs

As stated in item description.

As stated in item description.

As stated in item description.

As stated in item description.

Predict SBLOCA flow rates st LOFT, dependent upon
opevation of RCPs.

PRIORITY

BASIS FOR PRIORITY

Vﬁﬂmhmmwcmoummmmmmb\n
two have the system.

Having PORV gives some protection against complete
loss of feedwater at C-E plants with low head injection
pumps. B&W and W could use PORV to avoid lifting
code safety valves to deal with compiete loss of feedwater

An adverse industry trend in the performance on challenge
of these valves would have safety significance. However,
since there are other possible trends which could have
equivalent significance this should not be a separate
reporting item. Should cover by 1EG. Costs would be
neghigible for this item alone.

Simple, no-cost item of obvious significance (no cost sheet).

The core flood tank does not mitigate the SBLOCA. B&W
haes already completed the analysis (no cost sheet).

Analysis completed by B&W ino cost sheet).

Analysi. completed by B&W (no cost sheet).

Analysis comph ted by B&W (no cost sheet).

Analysis completed by B&W (no cost sheet).

Analysis completed by B&W who does not feel that the
tests are necessary (no cost sheet).
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16. = Submut requested information on the effects of non-
condensible gases: (1) justification for omission of
tadioly tic decomposition as a source of noncondensible
gases and (2) verification of predicted condensation
heat transter degradation — B&W 2 6.2h

17. ~  Evaluation of mechanical effects of slug-flow on steam
generator tubes — B&W 2.6.2i

18— impact of [Action Plan) recommendations — GE (8.15)

ALLTOF THE FOLLOWING ITEMS APPLY TO GE ONLY *

19, (A.3) Spurious isolation of HPCI and RCIC

20 (A5) idennfy water source prior to manual ADS

21, (A.6) Report of outageof ECC systems

22, (A0)  Restart of core spray and LPCI on low level
23. (A1) Revised emergency procedures
24.  (A15)  Depressurization with other than ADS

TABLE 111 (Continued)

SCOPE AS VIEWE . BY NSAC/AIF GROUP

As stated in item description.

As stated in item description.

Review the impact (value, hazard, and priority) of all
action items on plant safety and reliability.

Modify pipe break detection circuitry so pressure spikes
resulting from HPCI and RCIC initiation will not cause
isolation

Emergency procedures should include verification that a
source of cooling water such as core spray, LPCl, or
feedwater be available prior to manual activation of ADS

Licensees should submit a report with detailed outage
dates, causes, and length of outages for all ECC systems
over the last five years of operation

Modify core spray and LPCI logic to restart automatically
after being manually stopped on loss of water level if an
initiation signal is still present

All operators should, as a8 minimum, be required to read
all emergency procedures that have been implemented
or modified since their previous shift

Analyses are 1 equired 10 support depressurization modes
other than full actuation of the ADS (to reduce stresses
due 10 rapid cooldown)

PRIORITY BASIS FOR PRIORITY

Analysis completed by BEW (no cost sheet).

Analysis completea by B&W (no cost sheet).

This item is an important concern and should be compieted
for all NRC action plan items before an order 10 implement
is issued (no cost sheet).

GE has determined that a time delay of from 3 10 5 secomnds
will eliminate spurious isolation and yet does not degrade the
safety function of the isolation signal.

Revised operator procedures already specify that low pressure
ECCS should ba on prior to manual ADS.

Low cost.

Keeping adequate water in vessel to avoid fuel rupture 15 a
fundamental requirement and should be assured automatically
operator should be backup. NRC proposal may not be the

best way to do it and could introduce hazards by mnterlening
with other system functions.

inadequate for critical procedure changes with great safety
impact. Suitable training briefings could be established
under 1.C.2 For other changes this NRC proposal is a
reasonable, common-s nse approach but does not belong
in the Action Plan since the effect on safety s minimal .
Low cost; easy 10 do.

Analyses have already bezn submitted for selected plants on
the depressurization response of the BWH with the openmng ol
a small number of relief valves.

*Mote: Cost estunates for B&O task force BWR recommendations have been completed only for items A.12 and A.13. Cost estimates for the other recommendations ae being prepared now by GE and BWH

utihities and will Le avaitable by 2/22/80 thiough GE.
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1Tem
25 (A7) Michelson concerns
26. (B8.1) Automatic switchover of RCIC suction

27 (B.2) Central water level recording

-

28, (B.5) Use of RHA for fuel pool cooling

29.  (B9) Test program for SBLOCA model verification

TABLE 11 (Continued)

SCOPE AS VIEWED BY NSAC/AIF GROUP

GE shouk] provide a response 1o the Michelson concerns
as they relate 10 BWRs

Switchover of RCIC suction from the condensate storage
tank 10 the supgiession pool should be automatic on low
condensate storage tank level. Until implemented,
licenses should verity that clear and cogent procedures
tor manual switchover exist.

All BWfis should have the capability to record vessel
water level over the range from the top of the vessel dome
10 the lowest pressure tap. Recorders should start
automatically on reactor trip signal.

F uel pool cooling systems should be self-sulficient to
avoid boiling and , hence, a steam environment for some
auxihary systems when AHR is required by safety
systems. GE should perform a risk assessment.

Appropriate test programs should be developed for the
purpose of verifying the BWR small-break LOCA models.
The stalf requires pretest predictions of future programs.

PRIORITY BASIS FOR PRIORITY

Not high priority. The questions Michelson posed tor
PWRs are not generally applicable 1o BWHs.

Not high priority . No credit is taken in ECCS analysis tor
the operation of RCIC. The current plant design for the
HPCI and RCIC satishies all current safety criteria. Little
reduction in risk would be achieved.

Al information needed on RPV water level following a
wansient or accident is adequately displayed for requued

- Operstor action.

Not required. The fuel pool is alreaoy equipped with a

fuel pool cooling system. Use of RHA for supplemenial
fuel pool cooling is rarely, if every, used. Any requirements
can be handied by procedures which would not reduce
ultimate plant Hexibility .

For the current SBLOCA model one test has already been
performed and the remainder has been committed 1o be
performed prior 10 3/31/80. The need for model revisions
has not been demonstrated.



CATEGORY D

SCOPE STATEMENTS AND
PRIORITY EVALUATION SUMMARIES
(IN ORDER OF PRIORITY)

Number Title

II.B.4 Degraded Core - Training

II.E.4.4 Containment Furge

IT.K.1 IE Bulletins on Measures to Mitigate Small
Break LOCA's and Loss of Feedwater Accidents

11.E.1.1 Auxiliary Feedwater System Reliability

11.B.2.3 Treatment of Uncertainties in ECCS Perfor-
mance Predictions for Small Break LOCA's

11.8.7 Containment Inerting

II.B.9 Conceptual Designs for the Mitigation of
Severe Core Accidents

11.B.4.5 J Gross Containment Integrity Check

I1.D.4 Automatic Closure of PORV Block Valve

(&)
'
i



I1.B.4. Degraded Core—Training

SCOPE (clarification based entirely on NRC discussions)

A training program will be developed to instruct operators on
the use og safety and non-safety systems to control and
mitigate accidents. The program emphasis will be on
recognizing symptoms and dealing with them using a selection of
systems and methods rather than attempting to diagnose the
transient or condition and using a single prescriptive
procedure. The objective is for the operator to prevent the
transient from proceeding any further, regardless of the
Kresent plant condition. The program should emphasize a total
nowledge of all instruments, equipment, and systems that can
be used to implement basic safety functions. The program will
then be implemented.

PRIORITY EVALUATION

This task is judged to be Priority I.

The enhanced operator capability for dealing with off-normal
events has the potential for affecting all accidents, thus
providing additional safety margins to plant operation. The
philosophy of this training program, i.e., its emphasis on
recognizing symptoms and dealing with them using a selection of
systems and methods rather than simply attempting to diagnose
the transient or condition and using a single prescriptive
procedure, will provide the operator with an additional
analytical tool and should enable him to react in a more timely
manner to an off-normal event. It therefore has the potential
for minimizing both the duration and the consequences of all
accidents. Its inclusion in the periodic- retraining program
will increase its potential for effectiveness.



II.E.4.4. Containment Purge

SCOPE STATEMENT (concdensation of NRC description)

The NRC had previously identified some operating restrictions
on the venting and purging systems of plants with operating
licenses.* Operating License applicants will be required to
adopt the interim NRC measures subject to continuing NRC
studies on the subjects of operator versus public ALARA dose
considerations and LOCA analyses with open purge valves. In
particular, applicants must:

1. Restrict purging in accordance with their own evaluations of
ALARA considerations (to be reviewed by NRC and compared
against the NRC's analysis)

2. Provide a test and analysis program to substantiate the
claim of purge valve closure against DBA pressures.

3. Implem®nt, where necessary, NRC interim measures to assure
valve operability (including blocking valves partially
closed to facilitate closing against DBA pressures and

assuring that all signals to close the valves cannot be
simultaneously bypassed)

4. Adopt future measures that result from the NRC's study

* For some plants this has meant a reduction in allowable purge

times with potential increases in radiation, temperature, and
humidity levels within containment.

PRIORITY EVALUATION

This item is significant for accidents in which radioactivity
could potentially be released to the containment. For these
scenarios, valve operability is essential to control releases
to the environs. The NRC has previously established guidelines
and interim requirements for operating plants related to
assuring valve operability and containment isolation, which go
back as far as 1978. Because of the significance of adeguate
containment isolation under accident scenarios, the portions of
this item related to containment integrity and valve
operability are judged to be Priority I.

It is felt that the balancing of in-plant and off-site ALARA
considerations with consideration of post-LOCA implications
during purging is worthy of a great deal more NRC attention.
It is highly undesirable to limit allowable purging durations
arbitrarily based on offsite considerations alone. A major
effort is required to balance (1)a realistic calculation of
probable off-site doses due to purging during normal operation



against (2)the radiation received by plant personnel due to

only limited purging and the increased equipment failure risk
and required maintainence because of the effects of continual
higher pressure, temperature, and humidity inside containment.

Since interim guidance is already available, it will not be
necessary to delay the issuance of plant licenses for this
consideration.

Therefore, the NRC balancing evaluations should continue as a
Priority I effort, but the interim guidance should be
sufficient to continue operation on the assumption that the
balancing study is completed during 1980.
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ITI.X.1 1IE Bulletins on Measures to Miticate Smal. Break LOCAs
and LOSs-oOf-reeawater Accldents

SCOPE STATEMENT

Condensed £rom NRC Statement

Near term operating license applicants will evaluate their
plants' compliance to certain IE bulletins and take any
necessary corrective actions prior to fuel loading.

The following statement is a condensation of the major points
contained in the bulletins; the bulletins include the 79-05

series, the 79-06 series, and 79-08 (for BWRs). The actions
include:

1. Assess the adequacy of the plant to safely terminate
cooldown transients similar to TMI-Z.

2. Ensure that PWR plant operating procedures cover actions
to prevent void formation, to recognize voids if they

occur, and to maintain core cooling in the presence of
voids.

3. Avoid overriding engineered safeguards actions without
due cause.

4. Review the status of all safety systems and radioactive

fluid transfer systems to ensure they will respond
properly to challenges.

5. Implement procedures to ensure proper functioning of the
auxiliary feedwater system and containment isolation,

and to ensure proper indication of an open PORV safety
relief valve.

6. Review and modify as necessary maintenance, test, and

reporting procedures to ensure adherence to all plant
tech specs.

7. Evaluate the necessity for providing an automatic trip
for the reactor coolant pumps during small breaks.

8. Establish an anticipatory reactor trip based on loss of
main feedwater or turbine trip.

PRIORITY EVALUATION

The impact of imposing the bulletins issued soon after the
TMI-2 accident on other plants that are soon to be operated
appears to be positive in terms of assuring better safety
system operability and better-prepared plant operators. These
bulletins could affect the handling of most significant plant
transients, but appear to be especially effective in helping in
the recognition and handling of possible local void formation.
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Caution needs to be exercised that plant coperators are not
overburdened with detailed procedures but that they better
understand basic safety grinciples and how they can be applied
through the proper use of installed systems. Also,
reevaluation should be made of always requiring anticipatory
trips based on certain secondary system upsets. Such action
appears to overly and unnecessarily exercise the reactor trip

sKstem and the entire NSS with the attendant rapid thermal
change.

Of most importance is the need to eliminate the confusion
surrounding the issue of whether to keep the reactor coolant
pumps running during certain transients. This is an example of
attempting to solve a generic safety function problem by using
a simplistic prescriptive directive. The need to shut down
pumps (i€ at all) is clearly a function of the plant design and
the transient condition. The instruction for the operator
needs to reflect considered analysis as well as the plant
design features and the transient. The present situation has
caused a great deal of uncertainty and has significantly
contributed tc less safe conditions.

The cost of implementing these bulletins is variable depending
on plant status and whether the ideas have already been

incorporated under other directives, but in any case it appears
not to be high.

This action is judged to be Priority I with the understanding
that implementation of reactor coolant pump trip and continued
use of an anticipatory trip need detailed analyses equivalent

to a Priority I effort prior to any effort to further implement
these items.



II.E.1.1 Auxiliary Feedwater System Reliability

SCOPE STATEMENT

Condensation of NRC Description

Each OL licensee and OL applicant will be asked to reevaluate
its (PWR) auxiliary feedwater system. The evaluation will
include: (1) performance of qualitative reliability analyses
using event tree and fault tree logic techniques to determine
potential failures under various loss of main feedwater
conditions, (2) a deterministic review of the auxiliary
feedwater system, and (3) a reevalution of the system flow
design bases and criteria.

Clarification Based on NRC Discussion

The intent Of the study 1s to identify potential weaknesses in
the system, possible failure modes, and situations where
component response is improperly dependent on other actions or
conditions.

PRIORITY EVALUATION

Although not all core damage sequences are affected by the
performance of the AFW system, many of the more likely
transient events rely on the AFW system to previde a heat sink
as an initial part of transient termination. Furthermore, a
deterministic review cf the system design coupled with
qualitative reliability analyses should provide a system that
is extremely reliable for the more common of the anticipated
loss-of-feedwater eveuts.

These advantages result in a judgment that this is a Priority I.



II.E.2.3. Treatment of Uncertainties in
ECCS Performance Predictions for omall Break LOCAs

SCOPE STATEMENT (clarification based on NRC discussion)

Many conservative assumptions are used in making small break
LOCA calculations that may introduce significant uncertainties
or inaccuracies -- in part due to the fact that the analyses
are based on models established for large breaks. An
assessment will be made on how to specifically adjust an
equally detailed set of methods called for in Appendix K of
10CFRS0 so that an equally detailed set of methods is
understood and made available for small break analyses. These
methods will properly account for the assumptions so that the
acceptability of ECCS performance is assured for these breaks.

The NRC will request a reevaluation of the models used to
establish better assumptions. The NRC will evaluate these

results and recommend changes to the NRC regulations and
guidelines.

PRIORITY EVALUATION

This task is judged toc be a Priority II effort.

The performance of this task is expected to result in a more
precise evaluation of ECCS performance during small break LOCA
events. The likelihood for it leading to significant changes
in requirements of ECCS performance to mitigate these accidents
is judged to be low. Its potential impact on accidents is
limited to small break LOCAs and to SRV (for BWRs) and PORV
(for PWRs) events. Present confidence in the conservatism of
the current calculational techniques and the adequacy of ECC

systems supports the need to proceed with this study on an
as-available basis.
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II. B.7. Containment Inerting

SCOPE STATEMENT

Condcnsation of NRC Description
CUETETEE?ET‘THTEE?TT?‘ﬁéEag‘fE‘be ensured even in the event of

a hydrogen burn during a postulated severe accident involving
extensive reaction between fuel cladding and reactor coolant
water. The NRC will require the inerting of BWR Mark I and
Mark II containments.

Clarification Based on NRC Discussion

Other licensees will need to evaluate their containments for
handling a postulated hydrogen burn--especially those with Mark
IIT and ice condenser containments. Although all structures
may not require inerting, it may be necessary to use other
systems, features, and procedures to cope with hydrogen
generation. ,

The assumptions, criteria, and source terms will be specified
in part by the NRC but will mostly result from mutual agreement
between the NRC and industry.

Alternative Scope Statement

An evaluation of the above scope statements led to the
conclusion that it would difficult to prove a plant safety
improvement through changes based on information presently
available. Therefore the following evaluation is based solely
on the alternative scope statement presented below:

Containment integrity needs to be ensured. A study will be
performed by the NRC to assess reasonable but postulated
conditions under which to evaluate the extent of hydrogen
generation, the credit to be taken for preventive features,
and any containment features that may be needed to meet this
goal.

PRIORITY EVALUATION

The concept of containment inerting is a mitigating factor to
be available on the assumption that preventive measures to
eliminate hydrogen production have failed. The requirement for
studies on how to handle hydrogen production is being applied
primarily to small containment structures and those of
relatively low design pressure.

In considering inerting, it needs to be recognized that it
would eliminate access to the containment during operation and
could cut down on the available access time at eacﬁ end of an
outage. This loss of access would eliminate the highly



desirable flexibility of the plant operators to quickly enter
containment to investigate--and possibly correct--malfunctions
in equipment located there. Inerting significantly increases
risk to personnel even when the containment has been ventilated
in preparation for personnel entry because of the possibility

of incomplete purging. (At least one fatality has occurred in
such a case.)

The study should include detailed consideration of aspects
associated with hydrogen accumulation and coping with
consequences of a rapid burn so that alternatives can be
properly balanced.

This study is judged to be Priority II. Although not included
in this evaluation explicitly, the order to inert Mark I and II
containments is judged to be Priority III with the
understanding that any consideration of inerting containment

or evaluating other containment tyges for possible inerting
will be incorporated in the rulemaking process indicated in
II.B.8 of NUREG-0660 (draft 2).



II. B.9 Conceptual Designs for the Mitigation of
evere (ore Accidents

SCOPE STATEMENT

Condensation of NRC Description

The NRC will determine whether each licensee having a CP or OL
should provide conceptual designs for (1) a filtered vented
containment, and (2) a core retention system for its plant.

The NRC will select licensees to perform studies of such
systems. These studies will be analyzed by the NRC to
determine if safety improvements can be achieved, if additional
hazards are introduced, and the validity of the design basis.

Clarification Based on NRC Discussions

Credit is expected to be given for certain types of foundations
if direct air and drinking water pathways are not significantly
affected., Licensees will investigate both passive and active
core retention systems that either provide a significant delay
in containment penetration or permanently retain core debris
inside containment. The analysis will address related effects
in containment, including pressure, temperature, and hydrogen
and other gas concentrations. Radiological releases above and
below ground will be estimated. The study will include a
conceptual design for each system to the extent that sizing
calculations and general arrangements are completed for at

liast a class of closely related plants, if not for individual
plants.

Criteria, assumptions, and procedures for perfcrming the study
will be decided upon mutually between the NRC and industry.
The results of this study will be used to establish design
criteria and design requirements.

Alternative Scope Statement

An evaluation of the above scope statements led to the
conclusion that the proposed study Went well beyond what is
called for at this stage. A better understanding of the whole
preblem and its implications for all plant systems is needed
first. Therefore the evaluation of the item is based solely on
the following scope statement:

The NRC will have studies performed on conceptual designs
for (1) a filtered, vented containment, and FZ) a core
retention system for one or nore typical plants. These
studies will be analyzed by the NRC to determine if safety
improvements can be achieved, what additional hazards are
introduced, and the validity of the design basis. The study
will include consideration of ali related preventive
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features, but will not extend to the level of sizing
calculations or specific arrangement drawings.

PRIORITY EVALUATION

Providing a filtered, vented containment system (FVCS) to vent
containment atmosphere through a massive filter might reduce
the likelihood of large releases of airborne radioactivity and
a core retention system might reduce the likelihood of releases
to the ground. The basic question here is whether such
additions, if they could achieve the stated objective, are
needed. WASH 1400 indicated very small risks to the public
from reactor accidents; if this view is generally credible, and
the group believes that it is, a value impact analgsis should
be performed to indicate whether such devices can De

justified. NUREG 0438, containing the combined reviews of many
safety experts, proposed that research be done to provide a
better understanding of what could be achieved by a FVCS. The
same study also found the addition of a core retention system
to be must less worthy of pursuit because any expected public
consequences would be very low. .

It is recognized that certain political forces are being
applied to make some visible cganges related to the issue of
core melting and the potential release of significant
radioactive material for reactors in a few highly populated
areas. In this intense atmosphere, care must be exercised to
establish logical, coherent justification for actions to be
implemented on plants in operation or in advanced construction
stages. A study appears to be a reasonable step at this point
to better understand the need for such systems and to identify
the constraints required because of other safety requirements.

The performance of a study (as described in the alternative
scope statement) is supported for both the FVCS and the core
retention system. This evaluation should include feasibility
analyses and related research on materials behavior to be
completed before consideration is given to implementing any
system. For example, extensive studies by NSAC have shown that
even in the event of an assumed melt through of the core and
conservative assumptions on the subsequent interaction of the
melt with the base mat, penetration of the concrete is not
predicted. Furthermore, even if the core were assumed to melt
through, nearly all plants are sited on material that would
prevent any short term paths to drinking water and should thus
permit effective interdiction of water pathways. The study
should place considerable emphasis on preventive features that
are related to any postulated transient considered.

As indicated above, WASH-1400 indicates that the risks to the
pubiic from commercial LWRs are already very small compared to
other societal hazards. An acceptable level of risk should be
established. It is believed that a realistic yardstick,

e
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considering alternate methods for generating electricity, will
show that current reactor designs are acceptable without major
new and untested safety systems Having established an
acceptable level of risk, it weald be constructive to assess
alternative safety systems using a value impact analysis.

The stu’- of these two concepts is judged to be Priority II
based on the understanding that this evaluation was done for
the alternate scope given above and that such studies be made a
part of the rulemaking process indicated in I1.B.9 of
NUREG-0660 (draft 2).



II.E.4.3 Gross Containment Integrity Check
SCOPE STATEMENT

Corndensation of NRC Description i 3
The NRC will develop Criteria for determin;ng containment
integrity by perforaing a low Pressure, short duration test

after each cold shutdown. The ?urpose of the test is to detect
large openings pricr to Proceeding to Power operation.

Clarification Based on NRC Discussion

Th: test would be on the containment itself and not directed at
specific Penetrations, [ the containment nas an active
inerting system, no additional testing would be required,.
Consideration js being given to Specifying a maximum
Permissible makeup rate €quivalent to an indication of an
OPening one tz two inches in diameter,

containment prior to going to PCWer operation, [ is
anticipated that a relatively short, low-pressure test can be
used for this Purpose following those outages where the more
comprehensive integrated leak test is not used. The test
Provides assurance of reasonable leak tightness in the event

The concept affords significant risk reduction. The actual
implementation will require demonstration of its effectiveness
using the containment of ap Operating plant, Effectiveness
needs to be judged based on size of hole, time taken frum_the

It is important to keep the time required to ahout twelve hours

and the peak Preéssure under 4 Psi to not unnecessarily stress
the containment system.

The importance of this idea dictates that 3 single, bhut

thorough, feasibil‘ty Study be performed, and if Sucessful,
carried out on one Or twe plants for demonstratinn purposes,
This is judged to be Priority I, When demonstration of the



II.D.4 Automatic Closure of the PCRV Block Valve
SCOPE STATEMENT

Licensees will install controls to automatically close the PORV
block valve upon low RCS pressure.

PRIORITY EVALUATION

This action item is judged to have both positive and negative
contributions to safety, with the overall contribution being
negative. Automatic closure of the block valve would be an
effective preventive measure in cnly one specific accident
sequence, but could be a detrimental measure in many accident
sequences. For example, the operator may wish to quickly
depressurize the system to permit operation of a lower presure
injection system. In addition, automatic closure denies the
operator the control of a valiuable and useful operating system,
and could be a very confusing and unexpected action in an
off-normal or accident situation.

Inadvertent actuation of this system could be an initiator of
new accident sequences. The need for this system is minimized
by the requirement for positive PORV position indication, by a
number of training and procedural items in the Action Plan, and

by thz intense awareness of the function of the PORV whi:ﬁ has
been generated in the last year.

This is judged to be a Category III item and it is .ecommended
that this action item be deleted as being contrary to overall
safe operation until the above evaluation is performed.
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CATEGORY E
SCOPE STATEMENTS AND

PRIORITY EVALUATIONS
(IN ORDER OF PRIORITY)

Title

Improved Vent Gas Systems

Radioiodine Adsorber Criteria

Maintain Supplies of Thyroid Blocking Agent
(Potassium Iodide)

In-plant Radiation Monitoring (Partial)

Secondary Systems

Auxiliary and Radwaste Building Ventilation

Offsite Dose Measurements

Radiation Worker Exposure Data Base

Health Physics Improvements

Liquid Pathway Radiological Control

Offsite Dose Calculation Manual

Radiological Monitoring of Effluents



II1.D.1.2 Improved Vent-Gas Svstems

SCOPE STATEMENT

Condensation of NRC Description and Schedule

The post-accident releases from the gaseous radwaste
system at TMI and the event at North Anna Unit 1 have
convinced the NRC that the need exists to evaluate
both the existing acceptance criteria for the design
of vent-gas systems and the need for requiring leak
detection systems. The NRC plans to issue additional
criteria, as appropriate, by April 1980, with a draft
revision of Standard Review Plan 11.3 to follow by
July 1980.

In parallel, licensees will conduct initial evalua-
tions considering provisions for over-pressure pro-
tection, flow restrictions, system and relief valve
discharge points, and degree of filtration. Final
review will be required after additional criteria are
established by NRC. The licensees are to complete
evaluations, prnovide system descriptions, and submit
schedules for mcdifications by September 1980. NRC
will review these in September 1980. Final modifica-
tions are to be completed by July 1981.

Alternative Scope Statement

The evaluation team examined the concerns expressed
in this Action Item and the objectives of the re-
quired review and determined that this item is
applicable only to PWRs.

The action discussed with NRC

representatives does not consider providing a perma-
nently installed path to vent this system to contain-
ment. Such a path should be considered by licensees
in their evaluations; costs related to this modifica-
tion are included in the cost estimate.

PRIORITY EVALUATION

The schedule proposed by the NRC is unrealistic since
the NRC review apparantly has not yet started and it
is unlikely that NRC guidance will be issued by April
1980. It is also unlikely that the NRC will be able
to review all operating plant submittals in September
1980 to allow completion of modifications by July
1981. A more realistic schedule has been estimated.
This schedule assumes the NRC will issue initial
guidance in June 1980, evaluations by licensees will
be submitted in October 1980 and modifications will
be completed by September 1981,

[
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The priority of this task was established assuming
that the leak reduction program required by NUREG-
0578, item 2.1.6.a and the containment isolation
modifications required by NUREG-0578 item 2.1.4 have
be accomplished. The probability is low that the
review and potential modifications to this system
would substantially reduce any further the doses from
any accidents because of the reviews required by
NUREG-0578. However, a detailed review of the as-
built system to assure the capability to contain
potential post-accident activity could result in some
dose reduction where design or construction problems
are found.

On some operating plants, the installation of a path
to vent this system to the containment may provide
additional assurance that post-accident activity will
be contained and should be considered as part of the
system evaluation. :

The cost of the evaluation and the resulting modifi-
cations to the vent gas-systems do not appear prohib- _
itive. Because some moderate reduction in risk could
occur as a result, this task should proceed on a
schedule consistent with available resources but not
to interfere with those tasks required to be done on
a high priority basis. This item is thus judged to
be Priority II.



I1I1.D.1.6 Radioicdine Adsorber Criteria

SCOPE STATEMENT

Clarification Based on NRC Discussion

Licensees will be required to upgrade charcoal
adsorbers (at the earliest change out) and implement
surveillance testing programs for all filtration
systems. The impact of :his item is twofold: it will
require the use of TEDA or equivalent impregnated
charcoal and will further require new surveillance
requirements for non-ESF filtration systems. Further
research by NRC on charcoal adsorber performance may
impact licensees at a later date.

Discussions with NRC staff indicated:

1. TEDA availability is unclear due to potential
patent concerns.

2. Availability of TEDA equivalent charcoal impregnant
is unknown.

Alternative Scope Statement

The following assumptions were made to complete the
scope:

1. TEDA impregnated charcoal is available at little
additional cost, but its use is protected by patent
and would involve unknown royalty payments (which
cannot be estimated and are not included in this
evaluation.)

2. Plants under construction generally have
surveillance testing capability. Operating plants
will need to make provisions for surveillance
testing capability. Conceivably, this could
involve installation of injection and sample ports,
instruments, distribution vanes, temporary test
rigs, sample cannisters, etc.

PRIORITY SUMMARY

The NRC schedule is unrealistic due to the time necessary to
generate criteria, tech specs, etc., and install equipment.

The likelihood of success for degraded core conditions is only
moderate since noble gases are not impacted, charcoal may
still be degraded, and non-ESF filter trains may not impact
the release path depending on the accident sequence.
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Minimal new hazards are involved, primarily radiation
exposures due to increased testing and surveillance.

The overall risk reduction is judged to be low as discussed
above. Additional factors affecting this judgment include NRC
requirements to avoid degraded core cooling, assure
containment isolation, provide better plant monitoring, and
reduce leakage. At TMI the iodine releases to the environment
were low even though effluent adsorbers were apparently
relatively ineffective since iodine tended to remain in
solution and/or plate out on surfaces inside the plant.

Overall priority for this item was judged to be Priority II,
based on the philosophy that systems should be properly
maintained. Note that this item reinforces the requirements
of Regulatory Guide 1.140.



ITI.A.1.3 Maintain Supplies of Thyroid
Blocking Agent (Potassium Iodide)

SCOPE STATEMENT

The licensees, by March 1981, will purchase and main-
tain a stock of potassium iodide sufficient for staff
and all response personnel on site.

PRIORITY EVALUATION

This analysis assumes that the programs required by

NUREG-0578 to reduce the likelihood of a major acci-
dent and mitigate its consequences have been accom-

plished.

Essentially all major accident recovery sequences are
likely to involve some worker exposure to airborne
radioiodine, although more include exposures in
excess of established dose limits. Potassium iodine
use is likely to give some reduction in the thyroid
dose for workers exposed to radioiodines, which would
be of particular benefit in the unlikely event an
uncontrolled exposure occurs. Post-accident health
physics procedures minimize this possibility.

The potential hazard associated with the use of
potassium iodine is that it could possibly be found
to have, or claimed to have, adverse health effects;
but this should be of minor concern since it has been
used previously and its use will be endorsed by the
appropriate governmental agencies.

Because this item could result in a slight reduction

of risk, to plant workers with a very low cost, it is
judged to be Priority II.
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II1.D.3.3 Inplant Radiation Monitoring

SCOPE STATEMENT

NRC Description

NUREG-0578, 2.1.8.c and 2.1.6.a required OL's and
NTOL's to implement radioiodine sampling capability and
to identify vital areas for access after a major
accident. The NRC will issue requirements for area
radiation monitors for vital post accident access
areas, a rule change for radiation monitor calibration,
and a Regulatory Guide for calibration of iodine
sampling equipment. OL's and NTOL's must add area
monitors for vital post accident access and provide a
low background iodine sample analysis area.

Classification Based on NRC Discussion

Discussion with NRC representatives indicated the
following:

a. Monitors are to be gross gamma sensitive and wide
range (normal plus accidents).

b. Upper scale may be based on TID accident sources
and realistic pathway analysis.

¢. Remote readout is required but not necessarily in
the control room.

d. Monitors are not intended to replace health physics
coverage but will aid in planning post accident
access.

Alternative Scope Description

It was assumed that 10 non-safety grade monitors will
be required per Plant. Also, it was assumed that a
suitable low background counting area will be available
at each plant for general chemical/health physics needs
and, thus, was excluded from this scope.

PRIORITY SUMMARY

The broad range radiation monitors may be of assistance in
planning post-accident access, but actual access monitoring
would be controlled by normal health physics procedures.



Also, these moanitors would not be part of the systems designed
to monitor or control plant effluents and public radiation
exposure. Therefore, their action items will have no accident
sequence impact. The likelihood of success is zero, since
even if implementation is successful there is no resulting
impact on the health and safety of the public.

New hazards include worker doses for installation and
maintenance and the potential for less "worker access caution"
due to a tendency to rely excessively on permanent monitors.
These hazards are judged to be minor.

The hardware is catalog equipment with 14 months for
specification and delivery. Installation will require

3-9 months depending on labor and outage schedules. Overall
risk reduction is zero for the puplic and low to moderate for
workers. Licensee costs are expected to be $10k/monitor and
$10k/monitor installation plus 12 man-months for engineering.

New calibration requirements for plant samplers and monitors
are expected to cost $10K/yr for technician labor.

Although there is no public risk reduction, this item should
be considered for implementation due to the added worker
benefit, even though this is low. Other NRC requirements for
post accident safety grade containment radiation monitors have
burdened suppliers to the pcint that delivery time is
approximately one year.

It was therefore judged that the requirement for access
monitors should be Priority II to avoid impact on
implementation of safety grade accident monitors in
containments.



I11.D.1.3 Secondary Svstems

SCOPE STATEMENT

NRC Description

Licensees and operating license applicants with PWRs must
evaluate primary-to-secondary side leakage and subsequent
radiocactivity leakage from the secondary system to build-
ings outside containment. This evaluation must include
radiological hazards to workers and the public which could
result from a major accident. Licensees and applicants
must make modifications to reduce those hazards, as
appropriate, based on the results of these evaluations.

Schedule
NRC - Issue requirements March 198C
. Evaluate responses and issue Sept. 1980
regulatory position
- IE complete inspections Dec. 1980
- NRR revise Standard Review July 1982
Plan
Licensee - Evaluations complete April 15, 1980
- Modifications complete July 1, 1981

PRIORITY EVALUATION

The NRC proposed schedule outlined above is not realistic in that
insufficient time is provided for the NRC to establish requirements
and for the licensees to perform evaluations. A more realistic
schedule is for the NRC to issue requirements by July 1980,
licensees complete evaluations by April 1981 (after the NRC issues
its -egulatory position) and licensees complete modifications by
April 1982.

Telated to this Action Plan item, the NRC has internally develoned
:he fallowing concerns:

a) Will the lack of shielding make any key equipment inaccessitle?

b) Are equipment drains piped so that leakage on the floor would
be minimized?

¢) Do plants have the capability to pump the turbine building sump
+o the normal radwaste system (likely to be required by NRC)?

d) Are all gaseous and liquid discharge points monitored?

e} 1Is liquid radwaste capacity adequate to handle secondary side
leakage?

£) Is the condensate storage tank likely to become a radiation
hazard or a source of radioactive effluents?

~

Is the tur%ineiﬁuilding ventilation system adequate:

' E-2
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The evaluation team further assumed the following:
1) Source terms as specified in NUREG-0578 for primary side.

2) Technical specification limiting values for orimary-to-
secondary side leakage.

3) Realistic leak rates for secondary side systems airborne and
liquid leakage.

4) The evaluation is not intended to be a detailed analysis, but
rather an evaluation of primary-to-secondary leakage impacts on
plant access and releases.

Despite these clarifying concerns and assumptions the total scope

of this task remains vague, and a broad range of potential
modifications are possible. The probable required modification is

to provide a path from the turbine building symp system to the

radwaste system. A less likely requirement is to install air

ejector filters. These modifications are included in the un-

certainty in the cost estimate. More extreme modifications are
possible but not considered 1likely enough to include in the estimates.

The experience at TMI-2 demonstrated that secondary side radio-
logical sources were not a major contributor to public dgses .
despite the fact that the secondary system was used to cool the
primary system for a protracted period.

The intent of this task is to cause design modifications in oper-
operating and OL stage plants to reduce post-accident worker and
mblic design base dose levels below established limits, i.e., to
apply post-accident ALARA design considerations. Although the
concept may be valid, the degree of reduction and the criteria

for evaluation are not defined. Before meaningful evaluations and
cost-effective modifications can be accomplished, the NRC must
establish clear regulatory guidance for post-accident conditions in
an analogous manner to the guidance provided in Regulatory Guicde
8.8 for routine operation.

This task should be deferred until the goals are more specifically
defined and is, therefore, judged to be Priority III.



III.D.1.5 Auxiliary and Radwaste Building

Ventilation

SCOPE STATEMENT

NRC Description

Licensees and operating license applicants with PWRs
must perform studies and make modifications

based on these studies to improve the control of
airborne radiocactive leakage within the auxiliary
and radwaste buildings and provide for the collec-
tion and processing of airborne radiocactive parti-
culates and radioiocdines prior to release to the
environment.

Clarification Based on NRC Discussion

Discussions with NRC staff indicated:

(1) Impregnated charcoal adsorbers must be
provided for treatment of exhaust air
from those portions of the auxiliary
building postulated to contain highly
radiocactive fluids. The exhaust air
from the entire auxiliary building need
not be filtered.

(2) The filtration is only required under
accident conditions (e.g., diverson
of air flow on a high radiation signal
as opposed to continuous filtration
during normal operation is acceptable).

(3) Filtration systems nced not be safety
grade.

Alternative Scope Statement

Based on the above, the foilowing assumptioas were made
to complete the scope:

(1) Systems containing radioactive fluid are
as defined in licensce January, 1980 sub-
mittals (NURLCG-0578 - 2.1.6.a).

(2) Realistic leakage rates arc to be used
based on the leakage rate reduction pro-
gram (NURCG-0578 - 2.1.6.a).

(3) Plants withcut charcoal adserption capa-
bility in the Auxiliary Buildingz would
have to backfit svstems of 53,000 -
130,000 cfim capacity. This would include
an estimated 80% of the operating and near
term POUR'S,



Schedule

NRR will issue requirements by 3/80. Operating
PWR's must identify improvements by 8/1/80 and
implement by 7/1/81. OL applicants must submit
plans for implementation before full-power
operation.

PRIORITY EVALUATION

NRC implementation schedule is unrealistic for
plants which must backfit systems. Most backfit
systems would not be operational until the first
half of 1982.

The likelihood of success is high for minor release
scenarios but only moderate for degraded core con-
ditions since noble gases are not impacted and the
charcoal may be degraded even with regular sur-
veillance testing. New potential hazards are always
a possibility in modifying existing ventilation
systems, particularly imbalancing of plant HVAC

and causing inadequate control of airborne radio-
active materials in some plant areas.

The overall incremental risk reduction due to thir
action item is judged to be low due to the above
and previous actions to avoid degraded core cool:
ing, isolate containment, provide better plant
monitoring, reduce leakage, etc. At TMI the iodine
releases were low even though there was sutsta.tial
iodine in solution and the installed effluent
adsorbers were degraded. Iodine tended to remain
in solution and plate out on surfaces.

This item is judged to be Priority III.
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I1I. D.2.4 Offsite Dose Measurements

SCOPE STATEMENT

MRC Description

The NRC plans to evaluate the feasibility, desirability and
necessity for environmental monitors capable of measuring
real-time rates of exposures to noble gases and radio-
iodiens for transmission to control room. If feasible the
N'C will also prepare model technical specifications. In
adiition, the NRC (RES) will study the feasibility of trans-
mitting offsite dose and dose rate information directly to
NRC operations center. Finally, the NRC plans to place 50
TLDs around each site and submit reports to NRC, State and
rederal organizations on a quarterly bsis or at appropriate
intervals in the event of an accident.

Clarification Based on NRC Discussion

Discussion with NRC representatives indicated that transmission
of real time data could be to the Technical Support Center

or the Control Room or both. It was unresolved as to

whether licensees or NRC will provide quarterly reports

from TLD data.

Alternative Scope Statement

The AIF review group assumed that:

1. Licensees will provide quarterly reports to NRC,
State and Federal organizations.

2. Cost of potential data link to NRC would be borne by
the utilities and NRC would pay for data link terminal.

3. Twenty real time dose monitors would be located off
the plant site.

PRIORITY EVALUATION

This item would require TLDs around each plant and potentially
require real time dose monitors, if they were found feasibile.

Although additional offsite dose information may be helpful in
future public evacuation decisions (and, therefore, impacts several
accident sequences), the recal time monitors appear to be of
questicnable added significance considering the presence of up-
graded emergency mobile measurement capability, upgraded effluent
monitors, extensive TLD use, and on-site dose monitors.



No significant new hazards are associated with this action item.

Since the incremental value of the real time monitors is be-
lieved r~ h= small, and the feasibility is vet to be determined
by ~NRC studies, the overall risk reduction must be viewed as
low and this item judged to be priority III.
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III1.D.3.5 Radiation Worker Exposure Data Base
SCOPE STATEMENT

NRC Description

NRC will expand the requirements for nuclear facility
radiation worker records to permit later epidemiologic
studies of worker health. Licensees must develop
procedures to collect and transmit the required data to
NRC. Data includes external and internal doses,
medical radiation exposures, health data and exposure
to non-radioactive carcinogens.

Alternative 3cope Statement

It was assumed that licensees would implement a
computerized data system.

Schedule

Legislative action and revision of 10CFR20 to require
licensees to collect data is scheduled for completion
October, 1982. Implementation by OL's is set for March
31, 1983, and other applicants prior to OL issuance.

PRIORITY SUMMARY

This action has no impact on accident sequences since it
merely involves personnel data. Therefore, the likelihood of
successful impact is zero. The likelihood of successful
imglementation is judged as only moderate since some data is
substantially subjective (e.g., worker health) or impossible
to obtain completely (e.g., exposure to non-radioactive
carcinogens).

This action appears to introduce no new hazards.

It was estimated that implementation could be complete in 6

to 12 months after requirement issuance. This would include
programming and procedures (1 man-year) and procurement of a
minicomputer or additional capacity for an existing computer
(§25K). Continuing support for this action is estimated to be
0.5 man-year/year for clerical work. The overall reduction in
risk is zero since there is no accident impact.

This item was judged to be Priority III and it is recommended
that all data other than in-plant worker exposure data be
dropped from further consideration in this item, since
licensees have no control over such non-occupational data and
no legal right to obtain much of it.



III.D.3.2 Eealth Physics Improvements

SCOPE STATEMENT

NRC Description

This item will require future rule changes and regulatory

guide issuances. The intent of these changes is to require
licensees to have dosimetry processing done by a nationally
certified processor (10CFR20 proposed change), use audivle alarnm
dosimeters (proposed regulatory guide), and only use NRC aporoved
radiaiton survey instruments (a standard to be developed via
NRC/ANSI efforts).

Crarification Based on NRC Discussion

The requirement to have dosimetry processing conducted by a
nationally certified processor is not intended to preclude a
utility from obtaining such certification itself.

PRIORITY EVALUATION

This task is unrelated to reduction of public risk; however, im-
plementation of these recommendations may aid a utility somewhat

in administering its health physics program. The major benefit to
be derivedmay be an increased probability of not violating technical
specifications on worker exposure.

Because the health physics (HP) program itself (i.e., the quality
of the program and the dedication of the HP staff) will tend

to overshadow the incremental improvements to be derived from
this task, likelihood of success in reducing tech spec violaticns
is viewed as only moderate.

There is a slight potential for hazard introduction via the use
of audible alarm dosimeters, although it is difficult to gauge
the net effect. It may be human nature for workers to begin to
depend on hearing the dosimeter alarm before realizing that they
may be exceeding their allowable dose. Under such circumstances,
individual allowable dose may be exceeded. It is expected that
such would be the exception, not the rule, so that net effect of
audible alarms should be positive.

Overall reduction in risk to the public is zero and is expected to
be minimal to the workers because the risk to workers is more a
function of the overall HP program which would only be slightly
affected by the proposed action.

n



ITI.D.2.3 Liquid Pathway Radiological Control

SCOPE STATEMENT

NRC Description

This item concerns methods and provisions to assess,
control, mitigate, and monitor accidental radioactivity
releases via the liquid pathway. NRR will develop
procedures and site comparisons and categorize plants
based on the "Liquid Pathway Generic Study"
(NUREG-0440) population doses. All licensees and
applicants must provide supporting information (12/80)
and identify specific state-of-the-art procedures and
equipment, timing of installation, and interfaces with
other existing monitoring programs. Category I
(unfavorable relative to LPGS) sites require prompt
interdiction and mitigation programs. Category II
(favorable) sites may implement programs on an exganded
schedule. Pre-release monitoring equipment must be in
place at operating reactors by December, 1980.

Clarification Based on NRC Discussion

Discussions with the NRC representatives indicate that:

1. Category I sites have fast liquid transport
pathways, e.g., on the order of hours rather than
days. Relatively few sites will be Category I.

2. The oaly distinction between Category I and II in
Draft 2 is the schedule for implementation.
However, only Category I plants would have to
implement non-procedural modifications such as
monitoring wells.

3. Primary concern is class 9 accidents, e.g.,
containment melt-through as opposed to design basis
accidents such as liquid radwaste system failures.

4. "Pre-release" monitoring is not defined and NRC
representatives could not provide clarification
despite the fact that implementation is scheduled
for 12/80.

Alternative Scope Statement

Based on the above the following assumptions were made
to complete the scope:



1. The only additional hardware required is monitoring
wells, and then only for Category I sites. Grab
samples using existing equipment for analyses are
sufficient.

2. Pre-release monitoring equipment is already
provided via existing plant sampling and monitoring
systems.

3. Engineered interdictive measures (as opposed to
simple notification of potential users on the
liquid pathway), will not be mandated due to
prohibitively high cost and low probability of
success.

PRIORITY SUMMARY

Likelihood of success is increased to 50-75% for sites with a
pre-planned liquid pathway control program involving
monitoring procedures and notification of potential users.
Likelihood of success for engineered interdictive measures is
very low and the cost would be prohibitive. The overall risk
reduction is low due to preventive measures already
implemented to avoid degraded cores, provide better plant
monitoring, reduce leakage, etc. In addition, the
hypothetical containment melt through sequences evolve slouwly
relative to a liquid pathway threat at most sites, and the
affected potential user gopulation would likely have already
evacuated. Therefore, this item is judged to be Priority III.



I11.D.2.5 Offsite Dose Calculational Manual

SCOPE STATEMENT
NRC Defined Scope

N"C will proceed to develop a manual to provide a

standard manual calculational method for estimating
individual and population doses during an accident.
Plant manuals/procedures to be revised accordingly.

Additional Information from Discussions with NRC

‘The calculational methodology is expected to be
realistic based more on R.G. 1.109 methodology than
R.G. 1.3/1.4 methods/assumptions.

Schedule

NRR Complete Draft Manual -- 12/80
NRR Complete Final Manual -- 3/81
Licensee Revise Procedures
-Operating Plants -- 6/81
-NTOL -- Pricor to Startup

Industry Assumptions

None

PRIORITY SUMMARY STATEMENT

Although there is no major objection to standardization of
calculaticnal methods, the incremental benefit of such actions
is not substantial, i.e., methods currently exist to do this
function.

Because no real benefit is perceived, likelihood of success
affecting (reducing) the consequences of accident sequences
1-4 is low or non-existent. No hazards are expected to be
introduced by adopting this methodology.

Implementation schedule appears reasonable.

There is no doubt that good data fed into a quick response
calculational methodology has the potential to reduce risk

by accurately portraying/projecting realistic population dosec.
Because a standardized calculational tool is not necessary to
accomplish the preceding, no reduction in risk is anticipated.
Accordingly, this task is graded a 1II].



III1.D.2.1 Radionlogical Monitoring of Effluents

3COPE STATEMENT

NRC Description and Schedule

NRC will issue backfit requirements for PWR steam dump
radiation monitors by August, 1980. These monitors will
monitor and sample noble gases and radioiodines released

to the atmosphere during a PWR steam dump.

NRC will evaluate the feasibilty and perform value impact
analyses of accident effluent radiation monitors that go
beyond current revisions of Regulatory Guide 1.97 and
NUREG-0578, 2.1.8.b. These studies would involve systems
beyond the current state-of-the-art.Factors to be included
in the NRC evaluation are: (a) establishment of a
" requirement for a background-compensating monitoring
system, (b) establishment of a requirement for direct
quantification of individual radioisotopes in the effluent
stream, (c) the effectiveness of various radiciodine
adsorbers in sampling systems, (d) establishing a
requirement for locating monitors in an area which will
have a low background area during accident conditions, (e)
establishment of a requirement for certain monitors to
meet engineered safety feature (ESF) criteria, (f) quality
assurance and control requirements and (g) real time
radioiodine monitors. NRC will issue revised Regulatory
Guides for comment and complete the study of real time
- radiodine monitors by March, 1981. No dates have been
projected for formal NRC issuance of Regulatory Guides or
requirements.

Licensees will implement new systems by December, 1981 or
as soon as practical if upgraded systems are not available
from vendors for implementation by December, 1981.

Alternative Scope Statement

The evaluation team made the following scoping assumptions:

PWR's will be required to provide a monitor for noble
gas and iodine releases to the atmosphere during a
steam dump. Monitoring at four dump valves upstream
of the stream line isolation valves will be required.

2. Real time isotopic analysis of effluents will be
required at four locations. This will involve
on-line computerized spectral analysis with
background compensation using equipment qualified for
the accident environment.
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PRIORITY EVALUATION

The evaluation team discussed this action with NRC
representatives but were unable to obtain any further
definition of scope. It was confirmed that this action is
generally beyond the current state-of-the-art and will require
extensive development programs. The NRC representatives
acknowledged that the schedule for implementation is very
unrealistic.

This action could impact core melt/damage sequences by
providing information to estimate public doses and aid in
decisions to activate evacuation plans.

The likelihood of success is estimated at only 50% since
studies of the added degree of protection provided by this
action have not been performed. Furthermore, they cannot be
performed until the feasibility of advancing the
state-of-the-art is determined.

The introduction of new hazards is moderate, based on the fact
that "new technology" monitors could be less reliable and
could cause false alarm and evacuation as well as require

extensive plant worker time in radiation areas for operation
and maintenance.

The overall reduction in risk was judged to be small in view
of the likelihood of success, possible new hazards and the
fact that extensive upgrade of sampling and monitoring is

?lreag{ underway via Regulatory Guide 1.97 and NUREG-0578
2.1.8).

This action involves new state-of-the-art equipment. It is
estimated that 2-3 years will be required for development,
design and qualification by vendors. Licensee specification,
procurement, and plant application design would require 12-18
months. Plant installation would take 6-12 months. Overall,
the schedule is 3-1/2 to 5-1/2 years.

Costs are estimated to be:

1. Effluent monitors at 4 locations:

Hardware -- $S1M

Plant Application Engineering -- 1 man-year
Installation -- $500K
Operations/Maintenance -- 0.5 man-year/year

(5]
.

PWR steam dump monitors:

Hardware -- $200K

Plant Application Engineering -- 0.5 man-year
Installation -- $§100K
Operations/Maintenance -- 0.25 man-year/year

Because of the high cos
op ju

pe, this item was
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Appendix B
DESCRIPTION OF METHODOLOGY FOR PRIORITY EVALUATION!

INTRODUCTION

A multi-attribute value-impact assessment methodology has been
developed for assigning overall priorities to competing regulatory
actions. The method is based upon the state-of knowledge concept in
which all available information, both qualitative and quantitative,
is brought to bear on the decision process. It is a cost-benefit
methodqlogy that seeks to evaluate the costs and the changes in risk

to workers and the general public as a result of specific regulatory
actions.

The first step is to assess the tgpe and importance of accident
sequences that could be impacted by a proposed action. Next, the
likelihood that the groposed action succeeds in achieving the desired
end is evaluated. Then the proposed action is examined carefully to
determine if unanticipated hazards may result from its
implementation. Finally the cost and time to implement the action
are considered. The methodology can accommodate both data
accumulated from experience and the judgment of competent engineers.

In this process each proposed action cannot be considered alone but

st be evaluated as an integral part of all existing
instrumentation, procedures, people, and requirements. Thus the
advisibility of these actions is contingent or conditicnal upon the
completion of other actions in the plan.

GENERAL APPROACH

First, system (equipment) failure event trees are considered for
accident and transient sequences leading to core melt, as in
WASH-1400. Then an expanded set of event trees is envisioned that
branch to restricted core damage as well as core melt but that
include the possibility of ogerator intervention. This expanded set
of event trees provides the basis for the following health and safety
risk-oriented ranking scheme for proposed actions:

lvDemonstration of Prioritization Methodology", Pickard, Lowe and
Garrick, Inc. for the Nuclear Safety Analysis Center; Attachment to
letter from E. L. Zebroski, NSAC, to Byron Lee, Jr., AIF Policy
Committee on TMI Follow up, dated February 5, 1980.
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TABLE I
IMPACT* OF PROPOSED ACTION

1. Impacts dominant core melt/damage sequences or many less likely
sequences.

Impacts many core damage sequences.

Impacts a few core melt/damage sequences.

. Impacts a few core damage sequences.

Imﬁ;cts minor release sequences.

Impacts plant availability, but not release sequences.

Impacts equipment availability.

0 N O s U

Impacts Technical Specification Violations (no dollar cost or
release sequence impact).

9. No Impact

*Impact ===>changes probabilities of events along sequences.

These categories include both risks to health and safety and risk of
dollar losses. The first €our categories are most serious in both
respects because in additiun to posing a radiological threat, core
damage brings longer outages than any other equipment failure and can
affect operation of plants not involved for golitical reasons.
Because these expanded event trees have not been developed formally
for any plant and because there exist substantial differences among
all operating plants, assigning proposed actions to the impact
categories of Table 1 requires careful use of engineering judgment.
An evaluation must be made of how many and which kinds of sequences
are affected in plants of different design. The priority evaluation
process can be performed generically or for any individual plant; in
the latter case it is likely that some change will occur in the
resglts due to the specific situation and features of the plant
studied.

The next step is to evaluate the likelihood that the proposed action
would succeed in mitigating those sequences to which it applies.

Here several questions arise which again requir~ substantial
engineering judgment. First, if the proposed action were carried out
perfectly, what is the probability it would succeed in mitigating the
affected sequences? Second, how likely is perfect implementation?
For design changes, a reliability analysis of the proposed design is
required. For operator aids an evaluation must be made on how likely
improved operator response is, given successful performance of the
new aid. Recognizing that uncertainty surrounds this evaluation the
evaluator is encouraged to express his uncertainty clearly. For
example, if he views Fhe likelihood of success of
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a particular action as probably very high but with some change of
moderate likelihood of success znd a small chance of low likelihood
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conveys additional information on his true state-of-knowledge beyond
that provided by a single point estimate. |

The third step is an evaluation of any hazard introduced by the

proposed action. Here the evaluator must look for direct physical
interactions with other systems, the possibilitg of misinterpretatia
of new indications, effects on the operator's ability to control |
people and equipment, and effects on the operator's morale and |
performance. Agai- an evaluation should be made of the likelihood ¢
each hazard using =nalysis and judgment. -
Table 2 presents a ranked list that characterizes hazard categories
considered in the evaulations ccntained in Appendix A. |

TABLE 2
Potential Hazards Introduced By Proposed Action

1. Clear and present danger to public.
. Clear and present danger to plant personnel.

. May increase chance of major accident.®

2
3
4. May increase chance of minor accident.*
5. May decrease plant availability.

6

. None

*Directly or by confusing the operator

The final factor affecting risk is the time required (or allowed) t
implement the proposed action. Actions rushed too soon to the fiel
have reduced likelihood of success and can introduce unexpected
hazards. Actions requiring many years to implement suffer from a
discounting effect analogous to economic present-worth discounting:
people are exposed to existing risks for the interim time period
|
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and the benefits are long delayed. The time required for proper
implementation is then estimated to aid in the ranking process.
Again, the histogram approach helps display the full range of
uncertainty. As an example, the time to implement an action
effectively might lie between six months and 18 months, as shown:

)
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S 0.3

§ 03

€ ol 0.1 0.1

- l r ﬂ

9 3 6 9 12 15 18
TIME (MONTHS)

Now, the reduction in overall risk is expressed. This is a
quantitative or descriptive synthesis of the four basic inputs:

sequence impact, likelihood of success, hazard introduced, and time
to implement.

In the estimates of dollar cost per plant to implement a proposed
action, all pertinent factors, such as required shutdown and
development costs are considered. These estimates, too, can be shown
as histograms. The sources of uncertainty (evaluated by engineerng
judgment) include uncertainty in the exact nature of some actions,
date for implementation, number of devices required, etc. The
following is a description of the state-of-knowledge concerning

costs. It conveys more of the available information than a single
estimate of $350K could.
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Ranking the proposed actions requires a scheme for mixing the
reduction in overall risk with the cost of implementation. Such a
scheme naturally depends on the personal value structure of the
person doing the ranking and is always subject to attack by those
holding different values. Therefore, it is prefered that an
algorithm for distinguishing among close competitors not be
developed: it is bound to be highly personal and can even charge for
an individual on a day-to-day basis. In contrast, the effects on
risk and cost should be evaluated so as to rank the proposed actions
in a less formal manner. Some will clearly be better than others
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for all evalutois once it is agreed on the risk and cost
attributes. For those cases where the ranking is not
clear, we prefer not to distinguish among the actions.
That is, tgese are considered to be equally desirable
(or undesirable) and it is urged that those involved
with implementing the items to distinguish among them
solely on the basis of convenience.

This method of evaluating the component factors and
combingin them to arrive at a relative priority is of
value to a single evaluator. However a greater payoff,
in terms of understanding the factors that bear on the
decision and arriving in an optimum decision, can be
obtained using multiple inputs from several individuals
knowledgable on the items in question. First, each
participant individually expresses his prior views on
the component factors (accident sequences impacted,
likelihood of success, hazards introduced, cost, and
time to implement). The participants should then
convene to discuss their individual inputs, identify
points of difference, and work toward resolving them.
Where warranted, effort can be directed at obtaining
additional information in areas of major disagreement.
Finally a consensus set of input is arrived at for each
item. A major strength in the use of this
multiple-input, iterative process is that it clearly and
efficiently identifies points of agreement and

disagreement, and focuses energies on resolving these
differences.

ITI.APPLICATION

The basic methodology for laging out the separable
values and impacts was used by all the evaluation teams
involved in the working group activity.

Depending on the specific actions considered and the
personal characteristics of each subgroup and the item
in question the analyses varied over a range from
primarily quantitative to quite descriptive. Some
groups combined several component factors (e.g.,
accident sequence importance and likelihood of success)
while some separated them even further. The exact steps
through the ﬁrocess are not as important as the
structured thinking backing up those steps.



APPENDIX C

DESCRIPTION OF
COST § SCHEDULE ESTIMATION METHODOLOGY

The following parameters, assumptions and logic apply to the
development of cost and schedule estimates:

A.

B.

All costs were developed in terms of current (February, 1980)
dollars.

The scope descriptions were compiled by each of the five work
groups and were utilized as a starting point for assessing the
cost and schedule impact of each line item. Where possible
and appropriate, more refined and detailed requirements were
established, such as quantities of materials, equipment and
installation labor. A substantial effort was made to define
and documen: the scope (assumed, if necessary) to the extent
required to produce cost and schedule estimates. Time and
information constraints were limiting factors in many cases.

Each line item was assessed utilizing the most appropriate
"common denominator", examples of which are:

Cost per plant site (single or multiple units);
Cost per operating unit;
Cost per unit under construction;

Cost per BWR;
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Cost per PWR;
6. Cost per industry or owner group study.

Exhibit A shows the generating unit figures which were used
for development of Total Industry costs. The source for this
data, in large part, was the February 1980 issue of '"Nuclear
News". It was assumed that, on the average, there are two
generating units on each plant site. The 63 units which are
less than 25% complete were not explicitly considered in this
study. However, it is estimated that inclusion of these 63
units would result in an increase in the capital cost estimate
of $ 1 billion. This figure assumes that the implementation
cost per unit for these 63 units would be 75% of the unit cost
of those which are now operational or more than 25% complete.

It was assumed that each line item would be started and
completed as if it was the cnly activity under consideration.
That is, schedules and costs were developed assuming virtually
unlimited resources and the absence of competition for those
resources among line items.

It was assumed unless otherwise noted, that all work on
operating plants could be performed during planned cutages;
and that no extension or supplementation of those outages
would be reduired.



Near Term Operating License (NTOL) Units

Since a large number of the line i1tiems are not required to be
implemented on NTOL's prior to receiving an operating license,
it was necessary to consider NTOL's as both "Units Under
Construction" and "Operating Units' depending on the particular
line item being considered. NTOL's were treated as operating
units (i.e., implementation of action items not required prior
tc issuance of an operating license) except for the following
ten line items: 1I.C.S5, I.B.1.2, I.B.1.1, II.K.3, III.D.3.4,
r.c.7, 1.c.s, 1.G, 1.B.1.2, II.B.4. For these items, it was
assumed that operating license issuance would be restrained by
implementation of the items.

For the 47 units under construction (see Exhibit A), it was
assumed that 23 of these would implement each line item on the
same schedule as oferating units; while the remaining 24 would
not implement until after 1982. The logic behind the treatment
of these 24 units was that the relatively incomplete status of
engineering would not permit earlier implementation.

The following guidelines were used for the cost evaluation of
each item:

o One man-year of engineering time costs $100,000, which
includes all indirect costs such as office overhead. It
was assumed that persons of relatively high skills and
experience levels would be required for implementation of
the items.

0 One man-year of utility operator/technician/supervisory
time costs ,50,000 including indirects.

© One man-hour of craft labor is worth $30, including
indirect costs such as field non-manual, construction tools
and equipment, and temporary facilities.

Exhibit B is the form which was used by each work group to
repor§ cost and schedule data on a consiste:ut basis for each
line item,.

The term "Direct Capital Costs" as used on the cost summaries
encompasses all expenditures (1) required to implement the line
item and (2) which will be capitalized and depreciated as
assets, It excludes operating and maintenance expenditures,
and "Allowance for Funds Used During Construction" and
"Owner's" costs.

Allowance for Funds Used During Construction (AFUDC)

AFUDC was calculated on capxta§ costs at the rate of 11%/annum
for each applicable line item. AFUDC was applied over the
period of "Start Engineering" to "Complete Construction". It
was assumed that the "center-of gravity" of the capital costs
was halfway between start and finish of the line item. The

following tafle depicts the assumntions which were made to
develop the 11% figure:




Weighted

Percent of Cost of Cost of
Source of Funds Capitalization Mone Mone
(1) (2) (TT x (2)
(3)
Long-Term Debt 50.0% 9.0% 4.500%
Preferred Stock 15.0 9.5 1.425
Common Equity 35.0 14.0 4.900
Total 100.0% 10.825%

AFUDC was calculated on the sum of "Direct Capital Costs" and
"Owner's" costs.

Owner's Costs

ODwner's costs were calculated at the rate of 5% of total

capital costs (excluding AFUDC). The assumptions used for the
determination of the 5% figure are shown in the following table:

Percentage
Item Contribution
1. Training of Personnel 0.2%
2. Environmental studies, personnel health
protection and public relations 0.3

3. Corporate headquarters costs - cost of
personnel and services at headquarters office 1.5

4. Insurance - loss or damage to property during

construction 0.2
§. Start-up Costs 1.8
6. Miscellaneous costs, other than those

mentioned above 1.0
TOTAL 5.0%

Owner's operation and maintenance costs were calculated
separately for each line item and are not included above.

Construction Schedule Delay Costs

Consideration was given to tne cost effects of delays in the
issuance of operating licenses; those delays arising from the
NRC requirement to implement the action items prior to issuance
of operating licenses for plants under construction. The
following logic was employed for determination of such costs:

i
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The five work groups estimated the time required to
implement each line item from ""Start Engineering" to
"Complete Construction". If this time was less than
one year, no schedule delay cost was calculated, since
it was assumed that some method would be developed for
accomplishing the work without impacting the operating
license issue date (a conservative approach). If the
implementation schedule was more than one year, then
the remaining steps were completed.

Exhibit C was compiled using data obtained from an NRC
document entitled, '"Methodology for Estimating Fuel Load
Dates for Reactors Under Construction'". Exhibit C shows
the relationship between "percent complete' and "months
to fuel load".

Using the February 1980 issue of '"Nuclear News'", it was
determined which units (based on their indicated percent
complete, converted to months using Exhibit C) could not
complete implementation of the action item prior to the
scheduled construction completion date; that is, plants
for which commercial operation would be delayed because
of the action item.

The induétry-wide impact of the schedule delay associated

with applicable action items was then calculated in accor-

dance with the following formula:
x = {2 - t? (Months to complete) + n} x $700,000 x n x 30 days/month
Where:

X = Cost impact of the Action i1tem for the entire industry

Z = Estimated time to implement the Action Item (in months)

n = Number of plants as determined in Step (3)

Months to Complete = Scheduled months to-go for each affected
plant as determined in Step (3)

$§700,000 = Estimated cost per day for a delay in commercial
operation (see Step (5) for further details)

The §$700,000 per day cost is made up of two components:
$400,000 for replacement power costs and $300,000 for

AFUDC.
The $400,000 component was developed as follows:

a) Generation charge for incremental energy using nuclear
fuel: 8,760 hrs/vr x .75 CF x 10,350 Btu/khw x
$1.30/Million Btu = $88.40/yr/kw
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b) Generation charge for incremental energy using fossil
fuel: 8,760 hrs/yr x .75 CF x 9,500 Btu/kwh x
$3.13/Million Btu = §195.40/yr/kw

¢) Generation charge for replacement energy:
195.40-88.40 = $107/yr/kw

d) The fixed charge component of replacement power was
estimated to be $110/yr/kw; and it was further assumed
that this charge would be in effect approximately 40%
of the time during which replacement energy was being
purchased.

e) Therefore, the cost for a one-day delay in the commer-
s cial operation date for a 1000 MY unit would be:

{(5107/yr/kw + 40% x $110/yr/kw) x 1,000,000 kw unit} ¢
365 days/yr = $414,000 (say $400,000).
The $300,000 cost represents the additional AFUDC accumu-
lated each day on a unit in which one billion dollars have

been invested (at completion of construction). It was
calculated as follows:

$1,000,000,000/unit x 11%/yr + 365 days/yr = §330,000 (say
$300,000).

Qutage Costs

For each line item for which the requirement for an "extended"
or "special" outage was foreseen (in order to implement the
line item on an operating plant), the cost of replacing this
""lost" power during the outage was calculated. A cost of
$§300,000 per day per plant was used. It was developed in

the following manner:

1. The average capacity of 70 operating plants (excluding
Shippingport-1 and TMI-2) was calculated to be 730 MW.

2. The $400,000 per day figure developed in Section N was
based on a 1,000 MW average plant under construction.
The $400,000 cost was adjusted in the following way to

account for the relatively smaller capacity of operating
units:

730 MW _
1—580 f}ww x $400,000 = $292,000 (say $300,000) per day per unit

Evaluation of Differential Implementation Costs

- - s . - ) - "y . -~ >
In certain instances, the nature of the line items required tha
: - -~ 4 - Y= ve Ar -~ 1 - y -
snecial consideration he given to the following factors
1 01d" versud "new" units {eold its being generally defined
s those in commercial operaticn prior to 197 new being



2. "Operating" units versus "units under construction";
3. PWR's versus BWR's.

In those cases where it was determined that there would be a
substantial difference in implementation costs for the
situations listed above, such differential costs were
calculated and the rationale for the differences noted.

For purposes of this study, income tax considerations have been
ignored as they relate to utility financial matters.

If the costs for a particular Priority Group/Category were
zero or negligible, that Group/Category was excluded from
the cost tabulations (Attachment 3).



Exhibit A

Number of Nuclear Generating Units in the United States

Total PR BWR
Operating 70 44 26
Under Construction (25%-99% complete) 47 31 16
NTOL _6 _6 Y |
Subtotal 123 . 81 42
Under Construction w/ Construction
Permit (0-25% complete) 36
Number of Units w/o Construction Permit 27
Subtotal 63

Grand Total 186



gxnibis 3

Cast 1 Scheauie Evaiuation Form
for
“T™l Action Plan Priorities 1 Resources”

. ltem Nunber:

11. Title:

vy

111, This is a Category I, II, [l (ftem.

1V, 1s trere a significant di “ference in imclementation Costs Detween “ola"
and “new" plants? [f yes, which is this sheet for: gold or new

Y. ls there significant difference in implementation costs between an
“operating or NTCL" plant and a piant “"uncer .onstructien”? If yes,
which is this sheet for: operating or uncer construction

V1. Atsach complete Scoce Descriotion including significant MRC comments
> e
received and bases for estimates/schedules.

Yil. Implementation Schedule:

( ) ( ) ( ) ( ) (
] Finalize |. Accomolish | Procy t ' +ailaticn
requlrements ang'r., write of equipmant, Construction
(NRC guicance) procsdures, pro- materials
vica staff
Vill. Capital Costs and Han-Years:
Total
Eng'r. Man-Years Capi%il ndfty
1880
1981 Z=ii Ak B
Beyond 1832

Grand Total

[X. Recurring Annual Operation and Maintanance:
e 3 per year
® Beginning in 19

® (perations staff man-years per year
X. 1Is an extended refueling (planned) outage (i.e., in excess of two months)
required to implement? YES or NO
[f yes, how many days in addition to the two months will De required?

Is it falt that a “special™ unplanned outage will be required; or that the
wors cannat be perfarred in parillel with planned outage activities?
If yes, stata durations in days: -

Xi. !ndicats below any significant censicerations which could matariaily affect the
atove costs. State what that possibility (possibilities) is {are) anc¢ incicaze
potential cost impace.

intieLa 11 Paiavea 5i 23 i¢ ~grageary

- S 2738 Ji e



% Complete

Exhibit C

Menths to Fuel Load




