NUREG-0410

RETURN To
HH Scell"

NRC PROGRAM FOR THE RESOLUTION
OF GENERIC ISSUES

RELATED TO NUCLEAR POWER PLANTS

cludes Plans for the Resclution of “Unresolved Safety Issues”
Pursuant to Section 210 of the Energy Reorganization Act of
1974, as Amended)

Report to Congress
January 1, 1978

.....

U. S. Nuclear Regulatory Commission

7902090045






NUREG-0410

NRC PROGRAM FOR THE RESOLUTION
OF GENERIC ISSUES
RELATED TO NUCLEAR POWER PLANTS

(lncludes Plans for the Resolution of “Unresolved Safety Issues”
Pursuant to Section 210 of the Energy Reorganization Act of
1974, as Amended.)

Report to Congress
January 1, 1978

Manuscript Completed: December 1977
Date Published: January 1978

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555




TABLE OF CONTENTS

PREFACE

INTRODUCTION

1.0 DEVELOPMENT OF THE NRC PROGRAM FOR THE RESOLUTION
NF RENERIC ISSULS

2.0 ELEMENTS OF THE NRC PROGRAM

3.0 IMPLEMENTING THE NRC PROGRAM

4.0 FUTURE ACTIONS

APPENDIX A - MILESTONE SCHEDULE FOR AGENCY-WIDE OBJECTIVE 10
"IMPLEMENT A PROGRAM FOR RESOLUTION OF OUTSTANDING
GENERIC SAFETY ISSUES"

APPENDIX B - PRIORITY CATEGORY DEFINITIONS

APPENDIX C - ACRS GENERIC ITEMS STATUS REPORT NO. 6 AND CROSS
INDEX OF NRC STAFF'S GENERIC TASKS AND ACRS GENERIC
ITEMS

APPENDIX D - LISTINGS OF CATEGORY A, B, C AND D GENERIC ACTIVITIES

APPENDIX E - SUMMARIES OF TASK ACTION PLAN PROJECTIONS OF SCHEDULES,
MANPOWER AND TECHNICAL ASSISTANCE FUNDING

APPENDIX F - NUREG-0371, APPROVED TASK ACTION PLANS FOR CATERORY A

GENERIC ACTIVITIES

ii






wired deve

ntereg




rey
1 ew




10 assure that the defense-in-depth concept is fully implemented throuah
conformance to the NRC's rules and reaulations and the consideration of
NRC's requlatory quidance, the NRC staff conducts thorough and compre-
hensive safety reviews of all license applications and conducts inspections
during plant design, construction, testing and operation. In addition,

an independent review of each application for a license is conducted by

the Advisory Committee on Reactor Safequards (ACRS),

This review process is supplemented by public hearings at various stages

of the review process where members of the pubiic, the applicant for a
license and the NRC staff are afforded an opportunity to present their

views to a NRC Atomic Safety and Licensing Board. The results of such
hearings are encompassed in an initial decision issued Ly the Licensing
Board. This decision is subject to review by an Atomic Safety and Licensing
Appeal Board and by the Commission itself. The final decisions of the

Commission may be appealed to an appropriate Federal Court.

The acceptance criteria and procedures for the NRC's safety reviews of
applications for nuclear power plant licenses are provided in 224 Standard
Review Plans containing over 1,400 pages. These Standard Review Plans
provide a detailed statement of the NRC staff's safety requirements and
were developed to improve the quality and uniformity of staff reviews

and to provide a stabilizing effect on staff requirements.
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in licensing criteria is not necessary. In all of these cases, further
study may be deemed appropriate to make judaments as to whether existing
NRC staff requirements should be modified to address the issue for new
plants or if backfitting is appropriate for the long term operation of

plants already under construction or in operation.

These issues are sometimes called "generic safety issues", because they are
related to a particular class or type of nuclear facility rather than a
specific plant. These issues also are referred to as "unresolved safety
issues." However, as discussed above, such issues are included in the

NRC program only after the staff has made an initial assessment for
individual plants and has made a determination that the safety significance
of the issue does not prohibit continued operation or licensing actions

while the longer term aeneric review is underway.

It is this group of "aeneric safety issues” or "unresolved safety issues"

that are the subject of Section 210 of the Energy Reorganization Act of

1974, as amended and are included in the NRC program described herein.
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1.0 Jewe)opment of the NRC Progran for Resoluticn of Generic Issues

On Oc“ober 8, 1976, the Commission directed that a number of follow-up

task® be undertaken as a result of the FY 1978 NRC budget development
effert. Ore task identified by the Commission was for the Office of Nuclear
Peactor Requlation (NRR) to develen "a program plan for resolution of
generic issues and completion cf technical projects." The Commission
further stated that "this rlan should include: task schedules. . .task
priority and manpower requirements (with proportions of staff contract ef-

forts explicitly identifiad'."

In response to this request, the Office of Nuclear Reactor Requlation
established a task force in rebruary 1977 to develop a prograw plan. The
task force recommended a basic framewerk of policy, Ovganizaiional structure
and procedures for the definition ant management of generic technical
activities related to nuclear power plants. NRR adopted the task force
rccommendations and began implementation of the program »l7n n early

April 1977.

The Commission approved the program in the summer of 1977 and establi<hed
the implementation of the Pragram as an agency-wide objec.tve, witn full
implementation scheduled for the end cf Calendar Year 1977. A copy of the

sChedule for accomplishment of this agency objective is provided in Ap-



The status of imnlementation of the agency objec ives are

pendix A.

routinely reviewed by NRC's Executive Director for Operations.

The elements of the NRC program are described in Section 2.0 of this report
and the status of program implementation, including the issues identified

and the projected costs of and schedules for resolution of the highest

priority tasks is provided in Section 3.0.



2.0

Elements of the NRC Program

The Office of Nuclear Reactor Requlation has been charqed with the re-

sponsibility for developing and implementina the NRC Program for the

Resolution of Generic Issues Related to Nuclear Power Plants. The fol-

lowing basic program elements were developed early in 1977, although they

have been refined somewhat during implementation of the progran over the

past nine months.

1.

A set of uniform criteria (Appendix B) for greuping generic tech-
nical activities into categories indicative of their priority was
developed. The program focuses primary attention on the highest
priority activities (Category A activities). This is accomplished
through the development of detailed Task Action Plans and scheduling
networks, and centinuous high level management oversight of these
tasks. In addition, as their priority indicates, available resources
will be utilized for these generic tasks before being allocated to

Tower priority generic efforts.

The Technical Activities Steerina Committee was established to in-
crease high level management involvement and improve management over-
sight of technical activities. The Steering Committee is chaired

by the Deputy Director, ONRR and includes, as members, the four NRR

Division Directors. The Committee's functions include assianing



proposed generic tasks to priority categories, assigning lead res-
ponsibility to an NRR division for defining and executing each generic
task, approving Task Action Plans and regularly reviewing the progress
of ongoing tasks. This progress review includes directing such actions

as are necessary to recoupe or minimize task schedule slippages when

they occur.

The concept of Task Managers with clearly identifiable authority and
responsibility for the management of individual generic tasks was

instituted.

Improved planning for NRC staff generic reviews has been provided by
the use of detailed Task Action Plans for each generic issue. Task
Action Plans include a description of the problem, the staff's approach
to its resolution, the technical organizations involved in the review
and estimates of the manpower required from each, a description of the
interactions with other NRC offices, the Advisory Committee on Reactor
Safequards and outside organizations, an estimate of any funding re-
quired for contractor supplied technical assistance, a schedule for
completing the task, and a description of any potential problems that
could impact the plan. Each plan must be approved by the Technical

Activities Steering Committee.



An im;')r‘(‘n/nd ',gh(—ldu’,iﬂr] and management control system and increased

visibility of NRC generic technical tasks has been provided by the use
of a management information book which displays scheduling networks
aind key information about each task and is updated monthly. Target
dates for scheduled milestones are disseminated to all NRR participants

ach task through a fully computerized Technical Assignments Control

Schedules cannot be slipped without the explicit approval of

the Chairman of the Technical Activities Steering Committee.

public dissemination
the approved Task

of each generic task.




3.0 Implementing the NRC Program

As indicated in Section 1.0 of this report, development of an NRC proaram
related to generic issues was initiated by the Commission in October 1976
anc implementation began in April 1977. Implementation of the NRC program
has been a major effort that has required the participation of virtually
every working and management level in NRR. Decisions regarding the re-
lative priorities of the hundreds of aeneric issues that have been suq-
gested, although based on agreed upon criteria (Appendix B), in the final
analysis are the product of the collective judgments of the individuals

making the decisions, in this case, the Technical Activities Steering Committee.

The Steering Committee's judgmental decisions regarding priorities and
other matters, such as the assianment of an NRR division with lead res-
ponsibility and approval of the Task Action Plan for each task, are based
upon the recommendations resulting from an extensive internal review pro-
cess. This process begins in the NRR line organizations through their
development, review, comment and concurrence on proposals for hiah priority
tasks and Task Action Plans. In addition, specific recommendations regard-
ing these proposals are provided by the Steering Committee's Advisory

Group following 1ts detailed review. The Advisory Group is made up of

five senior technical staff reoresenting each of the NRR divisions and the

Director, NRR. The various steps of this review process are shown in



Fiaure 3.1. The evolution of the process of implementing the NRC Program

is discussed in the following paragraphs.

Implementation of the program began by making the judaments re‘erred to
above regarding the relative priority of hundreds of ongoing, planned or
suggested generic efforts. The generic issues that were considered included
those from the Advisory Committee on Reactor Safequard's listing,l/ those

listed in NRR's former Technical Safety Activities Report, the 27 issues

discussed in NUREG-0138 and NUREG-0153,g/ and a number of other generic

issues that have been identified from a variety of sources as described on

page vii of this renort,

Initially, each of the four NRR divisions described and proposed to the
Technical Activities Steering Committee, those generic issues it con-
sidered to warrant the highest priority effort (Category A and Category
R tasks). Proposals were received for over 130 Category A tasks and
over 225 Category B tasks in April and May 1977, respectively. These
proposals were reviewed in detail by the Steering Committee's Advisory

Group. Following its review, the Advisory Group made recommendations to

The most recent ACRS status on its generic items (Report No. 6) and a
cross index of the ACRS generic items and the NRC staff's generic tasks
are provided as Appendix C.

NUREG-0138 and NUREG-G153 published in November and December, 1976
respectively, provided the staff's discussion of 27 technical issues
identified by one or more members of the NRR staff as problems whose
priority, progress or resolution was, in their opinion, unsatisfactory.




FIGURE 3.1
NRR INTERNAL REVIEW AND APPROVAL PROCESS
FOR GENERIC TASKS
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the Steering Committee for each task regardina the Priority Cateaory to
which its should be assigned and the NRR division that should be assigned
lead responsibility. The Steering Committee reviewed the division pro-
posals and the recommendations of its Advisory Group, assianed each task to
a Priority Category and designated an NRR division with lead responsibility
(Lead Division) for each task. Appendix D provides listings of the issues
assianed to Priority Categories A, B, C and D by the Steering Committee from
those proposed as Cateqgory A and Category B tasks. This Steering Committee

action was completed in July 1977.

As indicated in Appendix D, the Steerina Committee has approved 41 Category o
tasks, 72 Category B tasks, 17 Category C tasks and 3 proposed activities
have been assigned to Category D. The disparity in the number of task
proposals noted on the preceeding page and the number of approved tasks

is the result of Steering Committee actions to combine identical or similar
proposals into single tasks and to eliminate proposed tasks that were judged
not to be within the scope of the program, e.q., issues requiring a policy
decision rather than a generic technical solution were eliminated. Such
issues are considered separate from the NRC generic issues program. Pro-
posals for Category C tasks have not yet been considered by the Steering

Committee.



Beqinnina with the Catecory . the Lead Division assigned individual:

3sk Managers and individuals at the Assistant Director level as Lead

v

ask Managers report directly to the Lead Supervisors for

and project direction on their task.

r 1

Manager developed a Task Action Plan for his task which was sub-

extensive peer and manaagement review within the line organizations.

Following concurrence by the participating organizations, each sk Action

Plan was provided to the Steering Committee for its approval.

onsidered by the Steering Committee, each Task Acti

n Plan was aaain

reviewed in detail by the Steering Committee's Advisory Group, which sua-

gested modifications and provided its recommendations

to the Steering

Committee regarding approval

late, the Steering Committee has approved 32 41 Task Action Plans

\ Vo A T _ aal .
iteqory A tasks. hese approved Plans are provided in

Summary information from

these Task Action Plans

manpower and technical assistance fundina

>d in Appendix E. As indicated in the

~ont].
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Subsequent to this comprehensive review and approval process within iR2,

the approved Task Action Marc ihave been provided to other NRC offices for
comment and to the Advisory Committee on Reactor Safequards for its infor-
mation and use in its interactions with the NRR staff. Pending receipt

of these comments, activity on the tasks has beaun or in some cases has
continued for efforts that were ongoing prior to being incorporated into

the program. Comments received from these organizations will be incorporated,

as appropriate, as the tasks proagress.

In parallel with the initial efforts of defining the issues and developing

plans for their resolution, NRR and the NRC's Office of Management Information

and Program Control initiated the development of a management informaticn
system for generic tasks. The system will include the following informa-
tion for each Category A task in the form of the "Generic Technical Activ-

ities - Status Summary Report" which will be updated monthly.

1. A detailed critical path network containing the major activities
necessary to accomplish the approved Category A tasks, the date for
accomplishing each activity, and the organizations responsible for
performing each activity.

2. A summary of the generic issue to be addressed in the review.

3. A summary of the status of applicable technical assistance contracts.
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In addition, copies of the Task Action Plans were made available to members
of the public and the nuclear industry in November 1977. Their availability
was announced in the FEDERAL REGISTER. This was a one time offer to pro-
vide initial distribution of the staff's plans related to generic issues.
Additional copies of NUREG-0371 and future updates, including newly approved
Task Action Plans and Task Action Plan revisions, will be made available

for sale.

The results of each task will be formally documented and placed in the NRC
Public Document Room. As currently envisioned, the documentation will,

in most cases, be in the form of a published NUREG report.

Since the program was initiated, one Category A issue has been resolved.
This isssue was addressed by Task A-6, "Mark I, Short Term Program”, which

was completed with the issuance of NUREG-0408 in December 1977.

12
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It is anticipated that the activities described above will be completed by
the end of February 1978. This is to say that, by the end of February all
Category A Task Action Plans will be approved and active on schedules that
were developed considering the combined impact of working all of the Category
A tasks, the scheduling and management information systems will be in place,
regular monitoring of the progress of Cagegory A tasks will have begun by

1/

the Technical Activities Steering Committee,~ and information regarding

the generic tasks will be routinely and systematically placed in the PDR.

Task Action Plans for a number of the Category B generic tasks are cur-
rently under development. The Technical Activities Steering Committee
will consider Task Action Plans for Category B tasks and proposals

for Cateaory C tasks following the assessment of the resource impact

of Cateaory A tasks. It is anticipated that a limited number of

Category B tasks can be actively pursued in Fiscal Year 1978. This is
because the Category A tasks are not evenly distributed across the
technical disciplines available in NRR. While some NRR review branches
may be severely impacted by the workload imposed by the Category A tasks,
other branches may only be moderately impacted and accordingly, will have
personnel available for lower priority (i.e., Category B or Category C)
tasks. Nonetheless, current estimates indicate that probably less than 15

of the 70 plus Category B tasks can be initiated in Fiscal Year 1978

1/ Progress monitorina has already bequn by the Steering Committee. However,
such monitoring has been somewhat sporadic, because of the press of
other activities of the Steering Committee, i.e., the review and ap-
proval activities.

14
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APPENDIX B

PRIORITY CATEGORY DEFINITIONS

Category A:

Those generic tecinical activities judged by the staff to warrant priority
attention in terms of manpower and/or funds to attain early resolution.
These matters include those the resolution of which could (1) provide a
significant increase in assurance of the health and safety of the public,
or (2) have a significant impact upon the reactor licensing process.

Category B:

Those generic technical activities judged by the staff to be important in
assuring the continued health and safety of the public but for which early
resolution is not required or for which the staff perceives a lesser
safety, safeguards or environmental significance than Category A matters.

Category C:

Those generic technical activities judged by the staff to have little
direct or immediate safety, safeqguards or environmental significance, but
which could lead to improved staff understanding of particular technical
issues or refinements in the licensing process.

Category D:

Those proposed generic technical activities judged by the staff not to
warrant the expenditure of manpower or funds because little or no importance
to the safety, environmental or safeguards aspects of nuclear reactors or

to improving the licensing process can be attributed to the activity.



APPENDIX (
CROSS INDEX OF ACRS GENERIC ITEMS VS

NRR GENERIC TASKS

]
GENERIC ITEM/ NRR GENERIC TASK

Turbine Missiles A-32 Missile Effects
A-37 Turbine Missilec

Effective Operation of Containment C-10 Effective Operation of
Sprays in a LOCA containment Sprays in
a LOCA

Possible Failure of Pressure Vessel A-11 Reactor Vessel Materials
Post-LOCA by Thermal Shock Toughness

54
Instruments to Detect (severe) Fuel Not yet considered by the TASC.-:

Failures Will be considered as a Category
C proposal.

Loose Parts Monitoring B-60 Loose Parts Monitoring
Systems

Monitoring for Excessive Vibration A recent clarification of ACRS
Issue 1I-5. TASC will consider
including this issue in the
program as a Cateqgory B task.

Common Mode Failures C-13 Non-Random Failures

Scram Systems A-G ATWS
Systems 2 Qualification of Class IE
Safety Related Equipment
Non-Safety Loads on Class
[E Power Sources
Adequacy of Offsite Power
Systems
Diesel Reliability
Station Blackout

A
Mmi

ternating Current

q .
ame as abhove

€ am p hAav
ame af¢ iDNnve

Adequacy of Safe
DC Power Supp

. 2 b
mo ¢ nve
4 3 ] )VE

‘om Bender to Hendrie
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‘

Behavior ¢ Reactor Fuel Under

Abnormal Conditions

BWR Recirculation Pump Overspeed

During LOCA

Capability for Future

ser Containments

ver -,'y(’(‘*! uri

Plants

NRR GENERIC TASK

B-22

no

w

CE
B&W

a

4

LWR Fuel
Pump Overspeed During
a LOCA

Advisability of Seismic
Scram

ECCS Capability for
Future Plants

Ice Condenser Containments

Pump Overspeed During a LOCA
Intearity

Steam Generator Tube

task. Is
policy matter.

technical
treated as a

1eneric

igital Computer Protection
Svsten

LWR Fuel

Behavior ¢

Contai

nmen

ieneric techni
plementati

CAa nosit
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ACRS GENERIC ITEM

II C-5 Water Hammer

I1 C-6 Maintenance and Inspection of Plants
IT C-7 Behavior of BWR Mark I Containments
II D-1 Safety Related Interfaces Between

Reactor Island and Balance-of-Plant

IT D-2 Assurance of Long-Term Capability of
Hermetic Seals on Instrumentation and
Electrical Equipment

I E-1  Control Rod Drop Accident (BWRs)

I E<2 Rupture of High Pressure Lines
Outside Containment

I E-3  Isolation of Low Pressure From High
Pressure Systems

OTHER GENERIC ACRS CONCERNSQ/

Source Ltle
(Memo Bender Systems Interaction in
to Gossick Nuclear Power Plants

dtd 6/17/77)

(Memo Benaer Auxiliary System Reliability
to Gossick
dtd 3/15/77)

NRR_GENERIC TASK

A-1
B-34

A-6
A-7

Water Hammer

Occupational Radiation
Exposure Reduction

Mark I Short Term Program
Mark I Long Term Program

Not a generic technical task. Is
being treated as a policy matter.

c-1

D-3

B-16

B-63

Assurance of Continuous
Long-Term Capability of
Hermetic Seals on Instru-
mentation and Electrical
Equipment

Control Rod Drop Accident
(BWRs)

Protection Against Postulated
Piping Failures in Fluid
Systems Outside Containment

Isolation of Low Pressure
Systems Connected to RCPB

NRR Generic Task

A-17

Systems Interaction in Nuclear
Power Plants

Not yet considered by the TASC. Will
be considered as a Category C proposal.

Q/These issues are not addressed in the periodic ACRS Status Report on Generic
Items, but they have been addressed in specific memoranda to the NRC staff.
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APPENDTX C (Continued)

(uMR REay,
& 1,
s N UNITED STATES
s @ 9 NUCLEAR REGULATORY COMMISSION
» : ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
% FJ WASHINGTON, D. C. 20855
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November 15, 1977

Honorable Joseph M. Hendrie
Chairman

U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: STATUS OF GENERIC ITEMS RELATING TO LIGHT-WATER REACTORS:
REPORT NO. 6

Dear Dr. Hendrie:

The Advisory Committee on Reactor Safeguards has previously reported on
the "Status of Generic Items Relating to Light-Water Reactors® in its
letters of December 18, 1972, February 13, 1974, March 12, 1975, April 16,
1976 and February 24, 1977. Since the Committee limits its definition of
generic items to those cited specifically in its letters pertaining to
projects and related matters, the attached listing is not all-inclusive;
the Nuclear Regulatory Commission Staff has additional generic items.

Groups I through ID of the attachments are a reiteration of the generic
items considered resolved at the time the Committee issued its Report

No. 5 on February 24, 1977. Group IE includes those items resolved since
February 1977. Following each resolved item is a brief statement of the
specific action that resulted in the resolution. Groups II through IID
include items previously listed as those for which resolution on a generic
basis is still pending. Group IIE includes those added in the present
report. The ACRS and the NRC Staff will continue to consider the safety
significance of items in Groups II through IIE on a case-by-case basis
until generic resolution is reached. Formal actions, such as issuance of
Requlations or Regulatory Guides, are anticipated for many of these items.

Owing to questions raised concerning the scope and intent of various
generic issues, the Committee has incorporated into the attachments a
brief description for all unresolved items cited in this report.

With regard to the status of generic issues, as they apply to each plant,
the NRC Staff addresses the status of the pertinent issues in the appli-
cable Safety Evaluation Report. The ACRS identifies those that it believes
relevant in its reports on individual projects.

The ACRS has received requests concerning the priorities to be placed

on the resolution of outstanding generic issues. Such priorities are
shown in Table 1, attached.

c-4




Honorable Joseph M. Hendrie November 15, 1977

"Resolved” as used in the Generic Items reports refers to the following:
In same cases an item has been resolved in an administrative sense, recog-
nizing that technical evaluation and satisfactory implementation are yet
to be completed. Anticipated Transients Without Scram represents an ex-
ample of this category. In other instances, the resolution has been ac-
camplished in a narrow or specific sense, recognizing that further steps
are desirable, as practical, or that different aspects of the problem re-
quire further investigation. Examples are the possibility of improved
methods of locating leaks in the primary system, and of improved methods
or augmented scope to inservice inspection of reactor pressure vessels,

Sincerely yours,

M. [ferdr—

M. Bender
Chalrman

Attachments:

(1) Group I; (2) Group IA; (3) Group IB; (4) Group IC; (5) Group ID;
(6) Group IE; (7) Group II; (8) Group IIA; (9) Group IIB; (10) Group
IIC; (11) Group IID; (12) Group IIE; and (13) Table 1, Priorities For
Resolution of ACKS Gereric [tems.




10.

11.

12.

13.

14#

GENERIC ITEMS

Group I - Resolved Generic Items

Net Positive Suction Head for ECCS Pumps: Covered by Regulatory
Guide 1.1.

Emergency Power: Covered by Regulatory Guides 1.6, 1.9, and 1.32
and portions of IEEE-308 (1971).

Hydrogen Control After a Loss-of-Coolant Accident (LOCA): ACRS
concurred in proposed Staff position, covered by NRC Standard
Review Plan for Nuclear Power Plants.

Instrument Lines Penetrating Containment: Covered by Regulatory
Guide 1.11 and Supplement.

Strong Motion Seismic Instrumentation: Covered by Regulatory
Guide 1.12.

Fuel Storage Pool Design Bases: Covered by Regulatory Guide 1.13.

Protection of Primary System and Engineered Safety Features Against
Pump Flywheel Missiles: Covered by Regulatory Guide 1.14.

Protection Against Industrial Sabotage: Covered by Regulatory
Guide 1.17.

Vibration Monitoring of Reactor Internals and Primary System:
Covered by Regulatory Guide 1.20.

Inservice Inspection of Reactor Coolant Pressure Boundary: Covered
by ASME Boiler and Pressure Vessel (BPV) Code, Section XI and
Regulatory Guide 1.65.

Quality Assurance During Design, Construction and Operation:
Covered by lU CFR 50, Appendix B; ASME BPV Code, Section III;
ANSI N-45.2-1971, Regulatory Guides 1.28, 1.33, 1.64, 1.70.6
and Proposed Standard ANS-3.2.

Inspection of BWR Steam Lines Beyond Isolation Valves: Covered
by ASME BPV Code, Section XI.

Independent Check of Primary System Stress Analysis: Covered by
ASME BPV Code, Section III.

Operational Stability of Jet Pumps: Test and operating experience

at Dresden 2 and 3 and other jet pump BWRs have satisfied the ACRS
concerns.
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Group I Continued

15

Pressure Vessel Surveillance of Fluence and NDT Shift: Covered by
10 CFR 50, Appendix A and Appendix H; and ASTM Standard E-185.

Nil Ductility Properties of Pressure Vessel Materials: Covered

by 10 CFR 50, Appendix A and Appendix G; ASME BPV Code, Section III;
"Report on the Integrity of Reactor Vessels for Light-Water Power
Reactors,” (WASH-1285) by the Advisory Committee on Reactor Safe-
juards dated January 1974.

Operation of Reactor With Less Than All Loops In Service: Covered

bv ACRS-Regulatory Staff position that manual resetting of several

sct puints on the control roam instruments under specific conditions
a3 procedures is acceptable in taking one primary loop out of service.
This position is based on the expectation that this mode of operation
will be infrequent. Cited in Standard Review Plan Appendix 7-A,
Branch Technical Position EICSB 12.

Criteria for Preoperational Testing: Covered by Regulatory Guide l.68.

Diesel Fuel Capacity: Covered by ACRS-Regulatory Staff position
requiring 7 days fuel (Standard Review Plan 9.5.4).

Capability of Biological Shield Withstanding Double-Ended Pipe Break
at Safe Ends: Covered by ACRS-Regulatory Staff position cited in
several letters that such a failure should have no unacceptable
consequences.

Operating One Plant While Other(s) is/are Under Construction:
Specific requirements have been established by ACRS-Regulatory Staff.
Covered in Regulatory Guide 1.17, 1.70 Section 13.6.2; 1.101; ANSI

N 18.17 and Standard Review Plan 13.3 Appendix A and 13.6.

Seismic Design of Steam Lines: Covered by Regulatory Guide 1.29.

Quality Group Classifications for Pressure Retaining Components:
Covered by Regulatory Guide 1.26.

Ultimate Heat Sink: Covered by Regulatory Guide 1.27.

Instrumentation to Detect Stresses in Contaimment Walls: Covered
by Regulatory Guide 1.18.




Group IA - Generic Items Resolved Since Decemper ls, 1972

Use of Furnace Sensitized Stainless Steel: Covered by Regulatory
Guide 1.44.

Primary System Detection and Location of Leaks: Covered by
Regulatory Guide 1.45.

Protection Against Pipe Whip: Covered oy Regulatory Guide 1.46.

Anticipated Transients Without Scram: Covered by Regulatory Position
Document, "Technical Report on Anticipated Trari:ients Without Scram
for Water-Cooled Power Reactors," WASH-1270, Septewber 1973.

ECCS Capability of Current and Older Plants: Covered by Rulemaking
as a general policy decision, although acceptable detaiied
implementation remains to be developed. Docket RM-50-1, "Acceptance
Criteria for Emergency Core Cooling Systems for Light-Water-Cooled-
Nuclear Power Reactors," December 28, 1973.
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Group IB - Generic Items Resolved Since February 13, 1974

Positive Mo’=rator Coefficient: PWRs presently have or expect to have
zero or negative coefficients. Where some Technical Specifications
allow a slightly positive coefficient, the accident and stability
analyses take this into account. Burnable poison provisions have been
designed into PWRs to reduce otherwise excessive positive -ocefficients
to allowable values.

Fixed Incore Detectors on High Power PWRs: Fixed incore detectors are
not required for PWRs since reviews of potential power distribution
anamalies have not revealed a clear need for continuous incore

moni toring.

Performance of Critical Components (pumps, cables, etc.) in post-LOCA
Environment: Qualification requirements of critical components are
now covered by Regulatory Guides 1.40, 1.63, 1.73 and 1.89 and IEEE
Standards 382-1972, 383-1974, 317-1972, 323-1974.

Vacuum Relief Valves Controlling Bypass Paths on BWR Pressure
Suppression Cont-~‘~ments: On designs prior to GE Mark III con-
tainment, resc .ies in surveillance and testing of vacuum
relief valves. <ark III containments, an additional require-
ment is that the design be capapble c¢f accommodating a bypass
equivalent to ooe square foot for a given flow condition.

Emergency Power for Two or More Reactors at the Same Site: Resolved
by issue of Regulatory Guide 1.81l.

Effluents from Light-water-Cooled-Nuclear Power Reactors: Resolved
by issue of Appendix I to 10 CFR 5U.

Control Rod Ejection Accident: Resolveu for PWRsS by Regulatory
Guide 1.77.




Grouo IC - Generic Items Resolved Since March 12, 1975

Main Steam isolation Valve Leakage of BWR's: Covered by Regulatory
Guide 1.96.

Fuel Densification: Covered by 10 CFR 50 Appendix K plus case-by-
case review of vendor fuel models.

Rod Sequence Control Systems: Covered by NRC Staff Review and
Aporoval of NEDO-10527 and Presentation to ACRS.

Seismic Category I Requirements for Auxiliary Systems: Covered
by Regulatory Guides 1.26 and 1.29.



Group ID =~ Generic Items Resolved Sinca April 16, 1976

l. Instruments to Detect (limited) Fuel Failures - NRC document, “"Fuel
Failure Detection in Operating Reactors," B. L. Siegel and H. H. Hagen,
June, 1976 resolves issue for limited fuel failures, but not for severe
failures (See I1-4).

2. "Instrumentation to Follow the Course of an Accident” Requlatury Guide
1.97 Revision 1 resolves ACRS concerns.

3. Pressure in Contaimment Following LOCA - NRC document, "Containment
Subcompar tment Analysis" September 1976.

4. Fire Protection. Resolved by Branch Technical Position 9.5.1, and
Regulatory Guide 1.120.
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1.

Group IE - Generic Items Resolved Since February 24, 1977

Control Rod Drop Accident (BWRs): Resolved through NRC review and
documentation establishing such an event as not having severe con-
sequences (Memorandum for M. Bender, Chairman ACRS, from Denwood
F. Ross, Jr., Assistant Director for Reactor Safety, DSS, dated
February 11, 1977.)

Rupture of High Pressure Lines Outside Containment: Resolved by
positions in Standard Review Plan 3.6.1 and 3.6.2.

Isolation of Low Pressure from High Pressure Systems: Resolved by
positions in Standard Review Plan 5.4.7.
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LAl

#5A.

#5B.

$6.

Group II - Resolution Pending

Turtine Missiles: Turbine failures for past 16 years have been
evaluated and a statistical probability analysis has been comp leted.,
An ACRS letter (April 18, 1973) discusses the problems.*

Effective Operation of Containment Sprays in a LOCA: Extensive
documentation in topical reports., Review and evaluation are required.

Pissible Failure of Pressure Vessel Post-LOCA By Thermal Shock:
Regulatory Guide 1.2 covers current information. Ultimate position
as to significance of thermal shock requires input of fracture
mechanics data from the Heavy Section Steel Technology Program.

Instrusencs to detect (severe) fuel failures - NRC document, "Fuel
Failure Detection in Operating Reactors," B. L. Siegel and H. H.
Hagen. Item ID covers limited failures. More work is required for
the severe failure case to establish instrumentation criteria.

Monitoring for Loose Parts Inside the Reactor Pressure Vessel:
State-of-the-Art results appear promising and same equipment
has been installed.

Monitoring for Excessive Vibration Inside the Reactor Pressure
Vessel: Neutron Noise Analysis has been successful in detecting
vibration of some components, however, additional work may be
required concerning systems for detecting vibration in other
components within the Reactor Pressure Vessel.

Common Mode Failures: This neading covers a multiplicity of
diverse companents for which requirements should be established.
Due to their diversity the ACRS feels that specific items should
De separated into subsets under the general headirg of common
mode failures;

6A -~ Reactor Scram Systems

6B - Alternating Current Sources onsite and offsite

6C - Direct Current Systems
The above items are easily identified, other specific items may be
added to this listing in the future.

*Regulatory Guide is in preparation.

**Identified in the Committee's Report of April 16, 1976 as "Instruments
to Detect Fuel Failures,”

#These are a separation of items included under the same numbers in
previous reports.
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Group II Continued

7. Behavior of Reactor Fuel Under Abnormal Conditions: This includes:
flow blockage; partial melting of fuel assemblies as it affects
reactor safety; and transient effects on fuel integrity. The PBF
program will address some of these items.

§. BWR Recirculation Pump Overspeed During LOCA: Decision required
by ACRS-NRC Staff.

9. The Advisability of Seismic Scram: Furtner studies required to
establish need.

10. Emergency Core Cooling System Capability for Future Plants:
partially resolved by amendments to 10 CFR 50 [50.34(a)(4),
50.34(b) (4) , 50.46, and Appendix K]. LOCA evaluation model
complete. ACRS feels new cooling approaches should be explored.



II-1 - Turbine Missiles

Turbine failures for the past 15 years have been evaluated and a
statistical probability analysis has been completed. An ACRS letter

(April 18, 1973) discuses the problem,

Three issues require answers to resolve the turbine missile problem:

(1) The first relates to the appropriate failure probability value;
based on historical failures the probability is about 10-? Industry
predicts a much lower failure probability based on improvements in
materials and design. To date the ACRS has accepted the mnre conservative
value; (2) The second 1ssue 1s strongly dependent on turbine orienta-
tion with respect to critical safety structures. Strike probabilities
from nigh angle missiles are acceptably low for single units and may be
acceptable for multi-unit plants, depending on plant layout; however,
lower angle missiles with non-optimum (tangential) turbine orientation

have unacceptably high strike propabilities; (3) The third issue is one

of penetration and damage of structures housed in the containment. The

limited experimental data pertaining to penetration of large irregularly

shaped missiles are not sufficient to determine structural response to

umpingement of turbine disc segments. Most missile penetration formulas
are not relevant to this case. Same experiments with irreqgular missiles
might resolve this issue, particularly for older plants with non-optimum

turbine orientations.




11-2 - Effective Operation Of Contaimnment Sprays In a LOCA

Review and evaluation are required of the varlety of experiments which
have been conducted o the effectiveness of various containment spravs
on the removal and retention of airporne radioactive materials anticipated
to be present within containment following a LOCA. Such review should
consider adequacy of definition of the physical and chemical forms of
the anticipated airborne radionuclides, and quality of evaliative tests
of the removal efficiencies of various sprays under the conditions of
temperature, pressure, and radiation doses expected to exist under LOCA
conditions. A desirable extension might be analyses of the use of sprays
containing chemicals (such as NaOH) which have the potential for damag-
ing equipment within containment. Studies using other spray additives,
such as hydrazine, have been conducted. If compounds, such as this,

have distinct aavantages, insofar as minimizing equipment damage in the
event of inadvertent actuation, action should be taken to encourage

tneir use.
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[I-3 - Possible Failure Of Pressure Vessel Post-LOCA By Thermal Shock

Earlier nuclear reactor pressure vessels subjected tc fluences of

1-4 x 10].9 nvt, which are anticipated in the last 20 years of a 40-year
life, may suffer severe radiation damage denoted by a pronounced shift

in impact transition temperature at the inner surface. There will be a
damage gradient which decreases sharply, so that the properties halfway
through the wall are essentially those of the as-fabricated material.

If a LOCA occurs near end-of-life, the injection of cold water on the
region of degraded properties may initiate and propagate a crack because
of high local stresses near the surface. Analytic procedures indicate
the stresses drop rapidly with distance through the wall so the flaw
should not propagate beyond some limiting point. The lack of experimental
evidence and the relative width of the error band in the analytic results
are such that some experiments are required to validate the analytic

model. These are planned under the HSST program.
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11-4 - Instruments To Detect (Severe) Fuel Failures

In the event of substantial fuel failure, including the posginility of
fuel melt, large amounts of fission products could De rapidly released
to the reactor coolant and possibly to the environment. Instrumentation
capable of early warning and timely response may avert an incident be-

coming an accident.

Instrumentation related to such diagnostic purposes for limited fuel
failure is being used on most power reactors. (See Item ID-1.) Further

work is required to establish criteria for similar instrumentation for

severe fuel failures.
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[I-5A - Monitoring For Loose Parts Inside The Pressure Vessel

Loose parts monitoring can provide early warning of potential mechanical
problems or failures within the pressure vessel and throughout the primary
coolant circuit. Reactor vendors nave developed monitoring systems;

however, requirements remain to pe established.



[I-5B - Monitoring For Excessive Vibration Inside The Reactor
Pressure Vessel

Neutron noise analysis can detect vibration within specific components

such as the core barrel. The detection of vibration in other reactor

pressure vessel components is less well established.




[I-6 - Non-Random Multiple Failures (Formerly "Common Mode Failure")

T'he term "common mode failures®™ has, in many instances, come to mean

multiple failures of laentical components exposed to identical or nearly

ldentical conditions or environments, and the use of diversity in
components has been proposed or required to avoid such failures. The
concern of the ACRS is better expressed by the term "nan-random multiple
failures,"™ which is intended to include not only the type of "common mode
failure" discussed above but other :ypes of multiple failures for which
the consequences and probabilities cannot be predicted by application
f the single-~failure criterion. Examples include the use of the same
sensors or components for both control and protection systems (a resolved
matter); sequential multiple failures due to a "domino effect," and
simultaneous multiple failures adue to a single fault. Since designs
1sually do not knowingly incorporate features susceptible to such
failures, techniques and criteria need to be developed to detect and
ivold them in all systems important to safety. The following is a
partial listing of systems whose common mode failure has been cited
by the ACRS as a matter ol safety concern:

[I-6A - Scram Systems

II-6B - Alternating Current Sources

[I-6C - Direct Current Sources

)ther items may be added to this listing in the future.




11-7 = Behavior Of Reactor Fuel Under Abnormal Conditions

The behavior of reactor fuel under abnormal conditions is still
considered unresolved due to the limited experimental data available.
partial melting of fuel assemblies due to flow blockage might lead
to autocatalytic effects leading to more extensive fuel failure,
pressure pulses, etc. Similar behavior might occur in the case of
reactivity transients. The ACRS encourages analytic modeling but
believes appropriate experimental data are necessary. It is
anticipated that tests in the Power Burst Facility (PBF) should

supply much of the required data.



[I-8 - BWR Pump Overspeed During A LOCA
It 1s possible for a BWR recirculation pump to overspeed if a large
break occurs at the appropriate position in specific piping. Co-
servative estimates indicate substantial overspeed and possible

failure of components, with the generation of missiles. The problem

15 being approached analytically and experimentally with scaled pumps.

The reliability of such protective measures as the use of decounlers

between pump and motor 1s under study.




I11-9 - The Advisability Of Seismic Scram

The ACRS nas recommended that studies be made of techniques for seismic
scram and of the potential safety advantages and potential disadvantages
of prompt reactor scram in the event of strong seismic motion, say more
than one-half the safe shutdown earthquake. Various suitable technigues
have been identified and exist, but thus far only limited studies have
been reported on the pros and cons of seismic scram. The principal po-
tential advantage identified arises from the greatly improved coolability
of a core in the unlikely event of a seismically induced LOCA, should
scram precede the LOCA by several seconds. A principal reason given in
opposition to seismic scram relates to a stated interest in keeping power
stations on the line to provide power offsite should a severe earthquake

occur.
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II-10 - ECCS Capability For Future Plants

The ACRS has placed consideraple emphasis on ECCS safety R&D so that
the extent of the conservatism in the ECCS licensing requirements

could be made more precise. With more experimental data a realistic
and quantitative appraisal of ECC systems would lead to valid judgments
on the changes in licensing which could be put on a firm basis.

Parallel approaches that seek to improve the reliability of ECC systems,
to improve the monitoring of low power peaking, and to improve those fuel
assembly designs which lower peaking factors, are encouraged. Further,
changes in plant design which improve the reflooding of the reactor core
should be sought and evaluated.

R&D efforts on analysis of core plowdown and reflood should be increased
and combined with the results of the standard problems and the associated
experiments. Improved analytical methods would provide a basis for
optimized ECCS.
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sroup IIA - Resolution Pending - Items Since Decembe. .7, 1972

[ce Condenser Containmnnts: Additional analyses are reqguired to
establish response during a LOCA, and to establish design margins.

PWR Pump Overspeed During a LOCA: Problem arises in similar manner
to that of BWRs (Item 8 Group II).

Steam Generator Tube [eakage: Partially resolved by issuance of
Requlatory Guide 1.83 which addresses the concern from a pre-
ventative point of view.

ACRS/NRC Periodic l0-Year Review of all Power Reactors: A more
effective, continuous alternative approach to periodic reviews
15 being proposed. Pending ACRS review, this item is still
considered unresolved.




IiA-]1 - Ice Condenser Contairments

The ice condenser containments have substantially smaller volume on the

assumpt:on that the ice will condense the steam during a LOCA, thus pre-
venting system overpressurization. The rate of condensation is critical
in the initial stages of the blowdown and is influenced by interaction of
vapor with the ice. If the current analyses prove that the condensation

model is suitably conservative, the problem may be resolved.



IIA-2 - PWR Pump Overspeed During a LOCA

It is possible for a PWR primary coolant pump to overspeed if a large
break occurs at the appropriate position in specific piping. Conservative
estimates indicate substantial overspeed and possible failure of components
such as flywheels with the generation of missiles. The prooblem is peing
approached analytically and experimentally with scaled pumps. The reli-

ability of such protective measures as electrical braking of the pump motor

is under study.
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IIA-3 - Steam Generator Tube Leakage

Normally the steam generator is not a critical component during a LOCA-
ECCS. However, a special case exists where the steam generator tubes
have been degraded due to corrosion, wastage, etc. If the shock loads
umposed by the LOCA cause a critical number of tubes to fail, say by

a double-ended (guillotine) break, the inflow from the secondary side

can cause choking of flow during ECCS, preventing adequate cooling of

the core. The critical number of tubes is relatively small. A position,
such as one specifying a statistically significant level of nondestructive
examination (NDE), might resolve this issue. The purpose of NDE would be
to confirm that damage is not excessive; such examinations should minimize

the possipility of catastrophic failure of a significant number of tubes.
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1IA-4 - Periodic (l0-Year) Review Of All Power Reactors

In its report of June 14, 1966, the ACRS recommended that periodic
comprehensive reviews be conducted of operating licensed power
reactors by the NRC Staff., These reviews would be preceded by a
comprenensive report by the operator which evaluated the past
exper ience and the safety of future operation of the plant.

The NRC Staff has maintained a continuing review of the safety of
operating plants. In particular, as generic matters of potential
safety significance arise, the appropriate operating reactors are
asked to assess the relevance of the matter to each particular
reactor. This is a necessary but aifferent aspect of the continuing
surveillance and review of the safety of operating reactors than was

envisaged by the ACRS in its recoummendation of June 1966.

The Committee continues to believe both approaches are desirable

and awaits the development of a program of periodic comprehensive

reviews.
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Group IIB - Resolution Pending - Items Added Since February 13, 1974

*1. Camputer Reactor Protection System: Systems should be qualified for
reliability, particularly through in situ tests and under various
environmental conditions, prior to use in reactor system,

2. Qualification of new fuel geometries: The 16x16 and 17x17 PWR, and

#x BWR fuels should undergo testing to meet Item 2 in Group IC
and Item 7 in Group II.

3. Behavior of BWR Mark III Containments: Various aspects, including
vent clearing, vent/coolant interaction, pool swell, pool strati-

ficat.ion, pressure loads and flow bypass should be resolved. This
1s an extension of Item 3 in Group ID.

4. Stress Corrosion Cracking in BWR Piping: Several failures have
occurred in operating BWRs. The ACRS letter of February 8, 1975,
discusses possible actions that should lead to generic resolution
and extensive programs are underway by industry, ERDA, and NRC.

* Identified in the ACRS Report of April 16, 1976 as "Hybrid Reactor
Protection System."



11B~! - Camputer Reactor Protection Systems*

The proposed systems would contain some types of components and subsystems
not previously used for reactor protection. It is necessary that the
required system reliability, both during normal operation and under
postulated abnormal conditions, be established through an appropriate
combination of tests and analvses. while the issue originated with the
BsW Hybrid concept it is equally applicable to the proposed CE and W

computer reactor protection systems.

* Identified in the ACRS Report of April 16, 1976 as "Hybrid Reactor
Protection System."
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IIB-2 - Qualification Of New Fuel Geometries

New fuels proposed for both BWRS and PWRS include the 8x8 (BWR), and
l6x16 and 17x17 PWR fuels. The Committee recognizes tnat these fuels
are intended to operate at power densities lower than earlier fuel
designs. However, testing programs are considered necessary to estab-
lish their densification behavior (IC-2) as well as their behavior under
abnormal conditions (II-7). Appropriate experimental programs should

be developed dealing with flow blockage, behavior of fuel after partial
melting, and fuel response under transient conditions. It is anticipated
that the solution of this item will include a synthesis of Power Burst
Facility data, experiments on earlier fuel types, behavior of fuel in

commercial reactors, and confirmatory experiments on these fuel designs.
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1IB~3 - Behavior Of BWR Mark III Containment

The BWR Mark III Contaimment differs in many respects fram the Mark I and
I1 designs. Various aspects such as vent clearing, vent/coolant interaction,
pool swell, pool stratification, pressure loads, and flow bypass must be

evaluated and approved; ongoing experimental tests should develop much of

the necessary data to confirm the conservatism in design.




[IB-4 - Stress Corrosion Cracking In BWR Piping

>everal fallures have occurred in operating BWRsS. An ACRS letter of

Fepbruary 8, 1975, discusses possible actions that should lead to

jeneric resolution, and extensive programs are underwyy by Industry,

ERDA and NRC.

[he austenitic stainless steels are commonly used as Plping material

in many of the smaller BWR lines, A combination of weld sensitization,
residual stresses, superposed loads, and oxygen equal to or greater
than U.Z pgm 1n the BWR coolant can lead to cracking, initiating on
the i1nner surface and propagating through the wall. In most cases
there will be a leak well before pipe failure so there is adequate
warning; however, one can postulate a LOCA caused by a juillotine

Oreak with minimal pPrior warning. urrent efforts are to minimize

stress corrosion Oy using other materials.




sroup IIC - Resolution Pending - Items Added Since March 12, 1975

Lock ing Qut of ECCS Power Operated Valves: The Committee suggests
that further attention be given to procedures involving locking out
electrical sources to specific motor-operated valves required in the
engineered safety functions of ECCS.

Design Features to Control Sapotage: Attention should be given to
aspects of design that could umprove plant security.

Decontamination of Reactors: As experienc2 1s gained 1n reactor
jecontamination it should be factored into future plants to
optimize control of radiocactivity levels.

Decommissioning of Reactors: Specific plans should be developed,
including definitive codes and standards to cover the ulcimate
decomnissioning of plants,

Vessel Support Structures: Questions that have arisen concerning
the loads on pressure vessel support structures due to certain
postulated loss-of-coolant accidents should be resolved.

water Hammer: Several cases of water slugging or water hammer
have occurred in both PWRs and BWRs. Corrective measures should
pe taken tO minimlize sSuch events,

Maintenance and Inspection of Plants: Provisions should be included
in the design of future plants which anticipate the maintenance,
inspection and operational needs of the plant throughout its service
life,

Behavior of BWR Mark I Contaimments: Various aspects relevant to the
BWR Mark I Contairment should be resclved. Included are such items
as relief valve restraint, control of local dynamic loads in the
torus, vent clearing and establishment of torus water temperature
limits during a LOCA. This is an extension of Item 3 in Group ID.

further separation of the issues ldentifled as
reports.




-1 - Locking OQut Of ECCS Power-Operated Valves

he pnysical locking out of electrical sources to specific motor-operated
valves required in the engineered safety functions of ECLS has been required,
Dased on the assumption that a spurious electrical signal at an 1LNoppor tune

Cime could actlivate the valves to the adverse position; e.g., closed rather

than open, or open rather than closed. while such an event has a finite
probability another probabllity exists that the valves might be adversely

positioned due to operator error.

[he ACRS pelieves the matter should be studied using a systems approach,

Nd consiaering such items as: (l) the evaluation of the probability of a

= 7 Spurious signal; (2) time required to reactivate the valve operator; (3)
status of signal l.gh's when the circuit breaker is open; (4) the possibility
of locking out in an improper position due to a faulty indicator; (5) other
» lesigns with improved reliability without lock-out; (6) the advantages and
# " llsadvantages of corrective action Ly an alert operator in case of incorrect

positioning vis-a=-vis a system with power locked out.

»
»




1IC-2 - Design Features To Control Saootage

Considerable attention has been devoted to control of industrial
sabotage of nuclear power plants, particularly with regard to control
of unauthorized access, and potential modes of sabotage by individuals
or groups external to the operating organization. The ACRS believes
that deliberate attention should be given to aspects of design that
could improve plant security. With the emphasis being placed on
standardized plant designs, it becomes especially important to
introduce design measures that could protect against industrial

sabotage, or mitigate the consequences thereof.
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I1IC-3A - Decontamination Of Reactors

The Committee believes that well developed plans, confirmed by
appropriate experiments when necessary, should be availaole for
the decontamination of primary reactor systems. At this time
tne information on full scale decontamination is limited.
Examples of potential problems include such items as handling of
decontamination solutions, potential hideout of radioactive
products, enhanced corrosion and crud formation following decon-
tamination, and the possible incompatibility of the different

alloys in the pressure boundary with the decontamination solutions.
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I1IC-3B - Decommissioning Of Reactors

Experience is limited with regard to decanmissioning operations,
and particularly with rules for dismantling and for mothballing.
Definitive plans and standards should pe developed covering such
Ltems as adequacy of action, problems in restitution of site,

mutual responsibility of State and Federal Government, etc.



11C-4 - Vessel Support Structures

A possible consequence of the instantaneous double-ended pipe break pos-
tulated to occur in certain large pipes of PWRs is the asymmetric lcading

of the reactor pressure vessel support structures. The magnitude and effects
of such loads on the pressure vessel should be determined to establish if
such loads adversely affect the predicted course of a LOCA. If analysis
indicates that the results are unacceptable, appropriate corrective action
should be taken. A potential effect is pressure vessel movement due to
blowdown jet forces at the location of the rupture, transient differential
pressures in the annular region between the vessel and the shield, and
transient differential pressures across the core barrel within the reactor

vessel,
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IIC-5 - Water Hammer

Several instances of water slugging or water hammer have occurred in both
BWRs and PWRs due to causes such as the trapping of water between two valves.
This slug of water is accelerated Dy steam or water once the valves are
opened. The stored energy is sufficient to damage piping, bend or break
pipe restraints, and damage support structures. Water hammer may occur

due to flow instabilities in steam generators in conjunction with water

flowing into the feedwater inlets, resulting in comparable damage.

Corrective measures should be taken to minimize such occurrences after

completion of analytic and experimental studies directed to an understanding

of the causes.

L}
)
>
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IIC-6 - Maintenance And Inspection Of Plants

Experience with older plants has verified that appropriate modifications

in piping layout, with respect to walls and structures, type of insulation
used, and weld joint design, to cite same oovious items, lead to improved
maintenance, more reliable inservice inspections, and a better meeting

of the operational needs of the plant througnout its service life, including
gecontamination and eventual decommissioning. An adcitional benefit 1s the
reduction in personnel exposures in plants, making them more amenable to
maintenance and inspection. Appropriate changes should be considered in

future designs to meet these criteria.
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11C-7 - Behavior Of BWR Mark I Containments

Recent tests on the BWR Mark I Containment design revealed phenamena not
anticipated on the basis of earlier tests where pressure loads were imposed
py insertion of air. Specific proolems samewnat comparable to those under
review for the Mark III Containment, include relief valve discharge, pige
restraints in the torus, local dynamic loads on the torus, vent clearing,

and influence of torus temperature on the LOCA.

Ongoing experiments are expected to develop the necessary data to confirm

the adequacy of the existing design or to permit necessary modifications.
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stoup IID - Resolution Pending - Items added since April 16, 1976

Safety related interfaces between reactor island and balance-of-

plant: The nuclear steam suppliers and some architect-engineers
flave submitted standardized plant designs. The Committee wishes
to De sure trat adequate attention is devoted to the interface
Oetween the reactor island and balance-of-plant to minimize pro-
blems during design and construction. The development and use of
interdisciplinary system analyses is an aspect of this problem.

Assurance of continuous long-term capability of hermetic seals on
lnstrumentation and electrical equipment: The integrity of seals
during post-accident conditions may be critical in cont:oll ing such
an accident. The Committee believes appropriate test and maintenance
procedures should be developed to assure long-term reliability.




I1ID-1 - Safety Related Interfaces Between Reactor Island
And Balance-Of-Plant

Questions have been raised concerning both standardized balance-of-plant
and nuclear steam supply systems on the one hand and custom-designed site-

related structures and components on tne other hand. The depth of detail
required at the stage of Preliminary Design Approval may not be adequate
for construction approval. Procedures for instituting quality assurance |
programs covering design, procurement, construction, and startup with

emphasis on timely and appropriate interdisciplinary system analyses to

assure functional compatibility across the interfaces as well as for other |

systems, are necessary to assure functional compatipility for the postulated

design basis accident conaitions.




[ID-2 - Assurance Of Continuous Long-Term Capability Of Hermetic Seals
On Instrumentation And Electrical Equipment

Certain classes of instrumentation incorporate hermetic seals. when

safety related components within containment must function during post-

LOCA accident conditions, their operability is sensitive to the ingress

of steam or water if the hermetic seals are either initially defective

or shoula become defective as a result of damage or aging. The damage ‘
processes may fall within Item IB-3, "Performance of Critical Components

in Post-LOCA Environment"; however, a special case requiring evaluation

\
|
has to do with personnel errors in the maintenance of such equipment since
such errors could lead to the loss of effective hermetic seals.
|
i
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Group IIE - Resolution Pending - Items Added Since February 24, 1977

l. Soil-Structure Interactions: Several matters related to soil-structure

interaction and tne appropriate seismic response spectrum for use at
foundat ion levels of nuclear plants are under review and reevaluation.

((-48




IIE-1 - Soil Structure Interactions

Ongoing studies by the NRC and the industry are reviewing and re-
evaluating matters related to soil-structure interaction and to the

appropriate seismic response spectrum to be used at the foundation level
of a nuclear power plant. These reviews may lead to a modification of

current criteria used in the seismic design of foundation structures.
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Table 1 - Priorities For Resolution Of ACRS Generic Items

PRIORITY FOR
GENERIC RELEVANT TO RESOLUTION 1/
ITEMS PWR BWR ACRS NRC

II-1 Turbine Missiles

Contaimment Sprays

Pressure Vessel
Failure By Thermal
Shock

Instruments to Detect
(Severe) Fuel Failure

[I-5A Excessive Vibration

[I-5B Loose Parts Monitoring

The ACRS has adopted and uses the categorizations developed by the
NRC Staff and paraphrased pbelow:

A. Those items judged to warrant priority attention in terms of
manpower and/or funds to attain early resolution. These litems
include those, the resolution of which could (1) provide a
significant increase in assurance of the health and safety of
the public, or (2) have a significant impact upon the reactor
licensing process.

Those items judged to be important in assuring the nealth and
safety of the public but for which early resolution is not re-
quired or which have a lesser safety significance than Category
A matters.

(Continued on Page 2)

*The numerals have no significance regarding the priority for resolution
put are included to identify the NRC program plans related to each item.




PRIORITY FOR
JENERIC RESOLUTION 1,
[TEMS ACRS NRC

Non—-Random Multiple
Failures

Reactor SCram Systems
Alternating Current
Sources Onsite &

Offsite

Direct Current Sys~
tems

Behavior of Reactor
Fuels Under Abnormal
-onditions

BWR Recirculation
Pump Overspeed
During LOCA

nave little direct or immediate safety
h could lead to improved understanding
al 1ssues or refinements in the licensing

expenditure of manpower or
to safety or improvements

ributed to the 1tem.




PRIORITY FOR
RESOLUTION 1/
ACRS NRC

T

Ice Condenser
containments

PWR Pump Overspeed
During a LOCA

Steam Generator
[ube Leakage

ACRS/NRC Periodic
l0-Year Review

“omputer Reactor
Protection System

Jualification of
New Fuel Geometry

BWR Mark I
-ontainmen

I1
ts
C

i)

Stress Corrosion
racking 1in BWR
P1ping

Policy*

Locking Out of
ECCS Power Operated
Jalves

me

ANns

-

resolution of this item 1s

rather than by a specific

to be effected through administrative

technical activity.




PRIORITY FOR

GENERIC RELEVANT TO RESOLUTION 1/
ITEMS BWR ACRS NRC
IIC-2 Design Features to

Control Sabotage X A A-29
IIC-3A Decontamination X B A-15
IIC-38 Decommissioning X B B-64
I1C-4 Vessel Support

Structures B A-2
I11C-5 wWater Hammer X A A-1
IIC-6 Maintenance and

Inspection X B B~34
IIC-7 BWR Mark I A-6

Containments X A A-7

A-39
IID~1 Interfaces X A Policy
A-17

IID-2 Capability of

Hermetic Seals X C C-1
IIE~-1 Soil-structure A-40

Interaction X & A--41
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APPENDIX D

CATEGORY A TECHNICAL ACTIVITIE

fitle

wWater Hammer

Asymmetric Blowdown Loads on the Reactor Vessel

westinghouse Steam Generator Tube Integrity

Combustion Engineering Steam Generator Tube Integrity

Babcock & Wilcox Steam Generator Tube Integrity

Mark I Short Term Program

Mark I Long Term Program

Mark II Program

ATWS

BWR Nezzle Cracking

Reactor Vecsel Materials Toughness

Fracture Toughness of Steam Generator and
Reactor Coolant Pump Supports

Snubbers

Flaw Detection

Decontamination

Steam Effects on BWR Core Spray Distribution

Systems Interaction in Nuclear Power Plants

Pipe Rupture Design Criteria

Digital Computer Protection Systems

Impacts of Coal Fuel Cycle

Main Steam Line Break Inside Containment

PWR Main Steam Line Break - Core and Primary Coolant
Boundary Response (MSLB Outside Containment)

Containment Leak Testing

Qualification of Class IE Safety-Related Equipment

Nonsafety Loads on Class IE Power Sources

Reactor Vessel Pressure Transient Protectior
(Overpressure)

Reload Application Guide

[ncrease in Spent Fuel Storage Capacity

Design Features to Control Sabotage

Adequacy of Safety-Related DC Power Supplies

RHR Shutdown Requirement:s

Evaluation of Overall Effects of Mj

NEPA Reviews of Accident Risks

Instruments for Monitoring Radiation and

Process Variables During Accidents

Adequacy of Offsite Power Systems

Control of Heavy Loads Near Spent Fue




Task No. Title

A-37 Turbine Missiles

A-38 Tornado Missiles

A-39 Determination of Safety Relief Valve (SRV) Pool Dynamic
Loads and Temperature Limits for BWR Containments

A-40 Seismic Design Criteria - Short Term Program

A-41 Seismic Design Criteria - Long Term Program
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CATEGORY B TECHNICAL ACTIVITIES

litle

Environmental Technical Specifications

Forecasting Electricity Demand By State in the
United States on an Annual Basis

Event Categorization

ECCS Reliability

Ductility of Two-Way Slabs and Shells and
Buckling Behavior of Steel Containment

Loads, Load Combinaticns, Stress Limits

Secondary Accident Consequence Modeling

Locking Out of ECCS' Power Operated Valves

tlectrical Cable Penetrations of Containment

Behavior of BWR Mark III Containment

Subcompartment Standard Problems

Containment Cooling Requirements (Non-LOCA)

Marviken Test Data Evaluations

Study of Hydrogen Mixing Capability in
Containment Post-LOCA

CONTEMPT Computer Code Maintenance

Protection Against Postulated Piping Failures
in Fluid Systems Qutside Containment

Criteria for Safety-Related Operator Actions

Vortex Suppression kequirements for Containment Sumps

Thermal-Hydraulic Stability

Standard Problem Analysis

Core Physics

LWR Fuel

LMFBR Fuel

Seismic Qualification of Electrical and Mechanical
Components

Piping Benchmark Problems

Containment Penetrations

Implementation and Use of Subsection NF

Radionuclide/Sediment Transport Program

Effectiveness of Ultimate Heat Sinks

Design Basis Floods and Probability

Dam Failure Model

Ice Effects on Safety-Related Water Supplies

Dose Assessment Methodology

Occupational Radiation Exposure Reduction




Task No.

B-35

B-36
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Title

Confirmation of Appendix I Models for "Calculations of
Releases of Radioactive Materials in Gaseous and Liquid
Effluents From Light-Water-Cooled Power Reactors"

Develop Design, Testing and Maintenance Criteria for
Atmosphere Cleanup System Air Filtration and Adsorption
Units for Engineered Safety Feature Systems and for
Normal Ventilation Systems

Chemical Discharges to Receiving Waters

Reconnaissance Level Investigations

Transmission Lines

Effects of Power Plant Entrainment on Plankton

Impacts on Fisheries

Socioeconomic Environmental Impacts

Value of Aerial Photographs for Site Evaluation

Forecasts of Generating Costs of Coal and Nuclear Plants

Need for Power - Energy Conservation

Costs of Alternatives in Environmental Design

Inservice Inspection Criteria for Supports and Bolting
of Class 1, 2, 3 and MC Components

BWR CRD Mechanical Failure (Collet Housing)

Inservice Inspection Criteria for Containment

Requirements for Post-OBE Inspection

Assessment of Inelastic Analysis Techniques

Fuel Assembly Seismic and LOCA Responses

Load Break Safety Switch

Ice Condenser Containments

Improved Reliability of Target-Rock Safety-Relief Valves

Diesel Reliability

Station Blackout

Passive Mechanical Failures

Review of (N-1) Loop Operation in BWRs and PWRs

Loose Parts Monitoring Systems

Allowable ECCS Equipment Outage Periods

Reexamination of Technical Bases for Establishing
SLs, LSSSs, etc. .

Isolation of Low Pressure Systems Connected to RCPB

Decommissioning of Reactors

Iodine Spiking

Control Room Infiltration Measurements

Effluent and Process Monitoring Instrumentation

Pump Overspeed During a LOCA

ECCS Leakage Excontainment



Title

Power Grid Frequency Degradation and Effect on Primary
Coolant Pumps

Incident Management

Development of Models for Assessing Risk of Health Effects
and Life Shortening from Uranium and Coal Fuel Cycles




Task No.
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CATEGORY C TECHNICAL ACTIVITIES

Title

Assurance of Continuous Long-Term Capability of Hermetic
Seals on Instrumentation and Electric Equipment

Study of Containment Depressurization by Inadvertent
Spray Operation to Determine Adequacy of Containment
External Design Pressure

Insulation Usage Within Containment

Statistical Methods for ECCS Analysis

Decay Heat Update

LOCA Heat Sources

PWR System Piping

Main Steam Line Leakage Contrel System

RHR Heat Exchanger Tube Failures

Effective Operation of Containment Sprays in a LOCA

Assessment of Failure and Reliability of Pumps and Valves

Primary System Vibration Assessment

Nonrandom Failures

Storm Surge Model for Ccastal Sites

NUREG Report for Liquid Tank Failure Analysis

Assessment of Agriculturai Land in Relation to Power
Plant Siting and Cooling System Selection

Interim Acceptance Criteria for Solidification Agents
for Radioactive Solid Wastes
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CATEGORY D TECHNICAL ACTIVITIES

Task No. Title
D-1 Advisability of a Seismic Scram
D-2 Emergency Core Cooling System Capability for Future Plants
D-3 Control Rod Drop Accident (BWRs)
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TASK ACTION PLAN
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CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
SCHEDULZ PROJECTIONS

Page 10f5

TASK

FYy 78

FY 79

FY 80

FY 81

ONDJFMAMUJIJAS

ONDJFMAMUJJAS

ONDJFMAMUJJAS

ONDJFMAMY

A-1

A-2

A-3

A4

A-5

A-6

A7

A8

A-9

Water Hammer

Asymmetric Blowdown Loads on the Reactor
Vessel

W Steam Generator Tube Integrity

CE Steam Generator Tube Integrity

B&W Steam Generator Tube Integrity

Mark | Short Term Program

Mark | Long Term Program

Mark Il Program

ATWS

A




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
SCHEDULE PROJECTIONS

Page20f5

77 FY 78 FY 79 FY 80 FY 81

AS|IONDJFMAMJIJAS|IONDIFMAMJIJAS ONDJFMAMJJASIONDJFMAMJ

— — st a—— - asedesm—

10 BWR Nozzle Cracking

11 Reactor Vessel Material Toughness

1M

12 Fracture Toughness of Steam Generator and

Reactor Coolant Pump Supports

15 Chemical Decontamination

A-18 Steam Effects on BWR Core Spray Distribution

17 Systems Interactions in Nuclear Power Plants

A-18 Pipe Rupture Design Critena




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY

SCHEDULE PROJECTIONS
Page 3 of 5
FY 78 FY 79 FY 80 FY 81
TASK

AS|IONDJFMAMJJASIONDJFMAMIJASIONDIJFMAMJIJASIONDIJFMAMY
A-19 Digital Computer Protection Systems [ — i)
A-20 Impacts of Coal Fuel Cycle [ A
A-21 Main Steamline Break Inside Containment
A-22 Main Steamline Break Outside Containment
A-23 Containment Leak Testing TR .
A-24 Qualification of Class IE Safety Related Equipment A
A-25 Non-Safety Loads on Class IE Power Sources VAN
A-26 Reactor Vessel Pressure Transient Protection —_°

{Overpressure)

A-27 Reload Application Guide A




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
SCHEDULE PROJECTIONS

Page 4 of 5

TASK

Iy

Fy 78

FY 79

FY 80 FY 81

AS |ONDJFMAMJJAS

ONDJFMAMUJJAS

ONDJFMAMUIJASIONDIFMAMY

A-28 Increase in Spent Fuel Storage Capacity

A-29 Design Features to Control Sabotage

A-30 Adequacy of Safety-Related DC Power Supplies
A-31 RHR Shutdown Requirements

A-32 Evaluation of Overall Effects of Missile Impact
A-33 NEPA Reviews of Accident Risks

A-34 Instruments for Monitoring Radiation and Process
Variables During an Accident

A-35 Adequacy of Offsite Power Systems

o—

AN

’ + R .




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY

SCHEDULE PROJECTIONS
Page 50of 5

— I ,
77 | FY 78 FY 79 ’ FY 80 FY 81

ONDJFMAMJIJASIONDIJFMAMJUJASIONDJFMAMJIJASIONDJFMAMY

f Heavy Loads Near Spent Fue

n of Safety Relief Valve (SRV) Pool

s and Tern perature Limits for BWR

ria — Short Term Program

ng Term Program




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
MANPOWER PROJECTIONS (PMY)*

LA ; FY 78 v | FY 80 ]

T e . = S E_— — - N Bemaes me o mes pmemaa i asay ”-{

A r PML)()R DSS| DSE | OPM DUR DSS | DSE | DPM DOR|DSS| DSE |DPM|DOR| DSE| CSE|
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CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY .
MANPOWER PROJECTIONS (PMY)

Page 2 of 5
T FY 77 FY 78 FY 79 FY 80
TASK %
AL DPM|DOR | DSS| DSE DPM]DOR DSS | DSE DPM]DOR DSS| DSE |DPM|DOR! DSS| DSE
A
A-10 BWR Nozzle Cracking 93 23| 6 21 11 o k
: 3 |1 3 |1
A-11 Reactor Vessel Material Toughness 10 181 5
A-12 Fracture Toughness of Steam Generator and 3.1 4| 3 1.1 3 J1 3
Reactor Coolant Pump Supports
A-13 Snubbers
A-14 Flaw Detection 208 21 |18 31 |29 2 127 251 25
A-15 Chemical Decontamination 4.95 5 1.85 26
A-16 Steam Effects on BWR Core Spray Distribution 274 33| .33 33| 5 33| 5 16| .26
A-17 Systems Interactions in Nuclear Power Plants 517 134| 64]1202| 14| 33| .16/ 51| .03
A-18 Pipe Rupture Design Criteria
*PMY -Professional Manyears




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY .
MANPOWER PROJECTIONS (PMY)

T FY 77 FY 78 FY 79 FY 80

TASK Y
 |opm|00r| 0ss| ose [optsluon | oss | ose [opm|ooR| oss| ose oM DOR| DSS|DSE

A-19 Digital Computer Protection Systems 1.06 03 .36 02| 04| 61
A-20 Impacts of Coal Fuel Cycle 1.37 07 8 5
A-21 Main Steamline Break Inside Containment

A-22 Main Steamline Break Outside Containment

A-23 Containment Leak Testing 92 A 4 2] 2
A-24 Qualification of Class IE Safety Related Equipment 8.33 08 446 .18| .07 341 13
A-25 Non-Safety Loads on Class IE Power Sources 8 .05 2 56
A-26 Reactor Vessel Pressure Transient Protection - 14| 04 02
(Overpressure)
A-27 Reload Application Guide 17 3 121 2

*PMY -Professional Manyears




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY .
MANPOWER PROJECTIONS (PMY)

FY 77

FY 78

DOR | DSS

opm[oon

A-28 Increase in Spent Fuel Storage Capacity

A-29 Design Features to Control Sabotage

A-30 Adequacy of Safety-Related DC Power Supplies
A-31 RHR Shutdown Requirements

A-32 Evaluation of Overall Effects of Missile Impact
A-33 NEPA Reviews of Accident Risks

A-34 Instruments for Monitoring Radiation and Process
Variables During an Accident

A-35 Adequacy of Offsite Power Systems

*PMY Professional Manyears

27

1.12




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
MANPOWER PROJECTIONS (PMY)"

Page 50f 5
T FY 77 FY 78 FY79 FY 80
TASK 0,

AL DPM|DOR |DSS| DSE DP;[DOR DSS|DSE DPM]DOR DSS| DSE |DPM|DOR| DSS|DSE
A-36 Control of Heavy Loads Near Spent Fuel 1.56 1.02) .27 | .27
A-37 Turbine Missiles
A-38 Tornado Missiles
A-39 Determination of Safety Relief Valve (SRV) Pool 34 11].22 1 2 (178 1 118

Dynamic Loads and Temperature Limits for BWR
Containment

TOTALS  (Numbers in parentheses represent total

man years, i.e., PMY plus supervisory,
clerical and administrative support.)

(32 Task Action Plans)
*PMY -Professional Manyears

141.32
(199)

Total FY 77
15.68 (22)

| ]|

Total FY 78
74.05 (104)

Total FY 79
44.00 (62)

| ]

T T

Total FY 80
7.59(11)

| | ]




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
Technical Assistance Funds Projections
(Thousands of Dollars)

FY 78 | FY 79 | FY 80

— 77—

— T Y T . = p—— - 4"‘—"T" - "Y*“f’*‘ T ———
DPME DOR | . DSSI DSE DPMIDOR DSS | DSE | ' DPM| DOR' 095 DSE | DPMI DOR| DSS

B O R R

|
|
3 |
|
|

Water Hammer

Asymmetric Blowdown Loads on
vessel

W Steam Generator Tube Integrity

C

CE Steam Generator Tube Integrity

T

B&W Steam Generator Tube Integrity

Mark | Short Term Progran

Mark | Long Term Program

Mark Il Program

ATWS

All programs under A-3 are applicable to Tasks
A-3, Adand A5




0S1

oSt

0S1

ol
(U4}

Sz | 09

euau) ubiseq aamdny adid 8-

Slue|d JOMOJ IPBIONN Ul SUONJRIBIU| SWAISAS /| v
uounquisi( Aeidg 2100 HME U0 SI08j3 weels 9|y
uoijeuluRIUO28( [BJIWBY]) G|V

uoRdeBQg Mel4 pi-Y

$18qQNUS £

spoddng dwng 1UR00Y) 101088y
pue J0JeIausn) Wesls 4o ssauybno | aimoesy Z|-y

ssauybno | |euslepy |9SSaA Jol0e8Y | |-V

Bunjoes) azzoN YME 0LV

350 |SSq (40a

dq

3sa

ssa coﬁzao

3isa

$Sa|Ho0a

dQ

3isa

$SQ | 40a

08 Ad

6L Ad

8L Ad

U AS

WEVL

G jozebey

AHVYWWNS NY1d NOILOV JSVYL
S3NSSIJIY3INIO V AHOO3LVD

(s1e]j0Q 40 Spuesnoyy)
suooefoid Spung aouelsissy |e21uyd2e |




CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
Technical Assistance Funds Projections
(Thousands of Dollars)

FY 77

DOR|DSS

A-19 Digital Computer Protection Systems

A-20 Impacts of Coal Fuel Cycle

A-21 Main Steamline Break inside Containment

A-22 Main Steamline Break Outside Containment

A-23 Containment Leak Testing

A-24 Qualification of Class IE Safety Related Equipment

A-25 Non-Safety Loads on Class IE Power Sources

A-26 Reactor Vessel Pressure Transient Protection
(Overpressure)

A-27 Reload Application Guide
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CATEGORY A GENERIC ISSUES
TASK ACTION PLAN SUMMARY
Technical Assistance Funds Projections

Dynamic Loads and Temperature Limits for BWR
Containment

A-40 Seismic Design Criteria — Short Term Program

A-41 Seismic Design Criteria — Long Term Program

F
TOTALS

(32 Task Action Plans)

4,333

Total FY 77
1,193

| 1]

Total FY 78
2,230

| | ]

Total FY 79
760

|| ]

L L L B e

Total Fy 80
150

| ||

(Thousands of Dollars)
Page 5 of 5
T FY 77 FY 78 FY 79 FY 80
TASK o,
AL |oPm|DOR | DSS | DSE DPMIDOﬂ DSS | DSE DPM' DOR| DSS|DSE DOR| DSS| DSE
A-36 Control of Heavy Loads Near Spent Fuel 0
A-37 Turbine Missiles
A-38 Tornadc Missiles
A-39 Determination of Safety Relief Valve (SRV) Pool 135 60 60 15
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Foreword

This document contains listings of generic technical activities
as identified and placed in priority categories by the Office
of Nuclear Reactor Regulation (NRR). In addition, it contains
definitions of Priority Categories A, B, C and D and copies of
thirty-two approved Task Action Plans for Category A activities.

This material was developed within the context of NRR's Generic
Technical Activities Program. As part of this program, the
assignient of identified issues to priority categories and the
approv. 1 of Task Action Plans were made by NRR's Technical

Activities Steering Committee, chaired by the Deputy Director,
NRR.

The original document was published in November, 1977. Revisign 1
added the Task Action Plan for Task No. A-17, Systems Interactions
in Nuclear Power Plants., As additional Task Action Plans are ap-
proved by the Steering Committee and approved Task Action Plans are
revised, this document will be updated.
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CATEGORY A TECHNICAL ACTIVITIES
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experience and analytical investigations to date, place the safety
significance of water hammer ph._nomena in nuclear plants in perspective,
and summarize the current staff position regarding water hammer
phenomena for CP and OL reviews and reviews of operating plants.” A
draft of this report has been prepared. Extensive revisions of the
draft will be made prior to its submission for approval at the Assistant
Director and Director levels. The report will provide input for

Tasks 2.0, 3.0, and 4.0,

Task 1.2 Final Summary Report on Water Hammer

A NUREG report will be prepared which summarizes the results nf
this Category A task on water hammer.

Task 2.0 Revision of CP and OL Review Procedures

The objective of this task is to develop systematic review procedures
concerning water hammer for use in the CP and OL review procesct.

The Standard Format and Standard Review Plan will be revised to require the
applicant, as appropriate, to: (1) address potential water hammer problems
in various systems; (2) demonstrate that there are adequate design features
and operating procedures to prevent damaging water hammer events; anc (3)
expand the preoperational testing program to include verification that
these design features and operating procedures do prevent damaging

water hammer events. In addition, guidance for the licensing review
process will be prepared in the form of Branch Technical Positions for
steam generators, feedwater systems, and other systems, where required,

Requests for preparation or modification of Regulatory Guides and
changes to the Standard Technical Specifications will also be made

under this task. In view of the rerfgively “hort time scale of the
overall water hammer task, performance of the . -k objectiv:s will not
be keyed to the issuance of new or modified Regui.*nry Gu’ .es. However,
SD will be contacted at an early stage to permit the. “~ .sake changes in
manpower plans for work on the guides.

Work accomplished under this task will be based on the Task 1.1 report

and the information developed under Task 4.0. Branches assigned primary
review responsibility in the SRP wili have the responsibility for all
revisions to a given section of the SRP and the corresponding section of
the Standard Format. This will include the responsibility for obtaining
concurrence of any other branch assigned a secondary review or coordination
responsibility in the given section of the SRP.
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Task 4.0 Water Hammer Safety Studies

The basic objective of this task is to obtain information and

develop analytical methods and calculations regarding water

hammer which will be used in completing the revisions of CP and OL
review procedures under Task 2.0 and in implementing the long-term
position paper of Task 3.0. The results of this task will also be used
in implementing the revised CP and OL procedures developed under

Task 2.0 and in the evaluation of water hammer incidents at operating
reactors. The major part of the work will be done under technical

assistance contracts.

Task 4.1 Reviev and Evaluation of Potential Water Hammer Problems

This task, which will be completed under a technical assistance contract,
will involve the review and evaluation of those actual and potential
water hammer problems considered to be significant in the Task 1.1
report. The first objective is to identify typical scenarios (e.g.,
basic initiating mechanisms, design features, operating procedures,
anticipated transients, and single failures) that could result in water
hammer events. The safety significance of the water hammer events will
then be assessed in terms of probability of occurrence and consequences.
Where necessary, recommendations will be made on possible design or
procedural changes to prevent the occurrence or minimize the consequences
of the postulated water hammer. Recommendations will also be made on
criteria to be used in the licensing process. The second objective is

to evaluate design features, operating procedures, and systems (e.q.,

BWR jockey pump system) which are used to prevent the occurrence of
water hammer and to make recommendations on criteria to be used in the
licensing process. This task will not be concerned with new PWR steam
generators which are treated separately in Task 4.3. The interim and
final repcrts on this task will be distributed to responsible branches
for consi sration in completion of Tasks 2.0 and 3.0.

Task 4.2 Development of Current Information on Water Hammer

The objectives of this task are (1) to provide a state-of-the-art

review of experimental and analytical work reported in domestic and
foreign literature which is pertinent to water hammer problems in
nuclear plants, (2) to monitor Licensee Event Reports and experimental
work on LOCA and ECC injection for information pertinent to water
hammer, and (3) to ensure that information pertinent to water hammer
which is obtained from licensees, vendors, and architect-engineers

under Task 3.0 and given in applicant responses to questicns raised
during current CP and OL reviews will be brought to the attention of

all responsible branches in DOR and DSS. The state-of-the-art review
will be accomplished under a technical assistance contract. In support
of the review, the Office of International Programs will be requested to
obtain information from foreign sources on analyses and tests pertinent
to water hammer in nuclear plants. Interim and final reports on the
review will be sent to responsible branches. Information from the
monitoring functions will be distributed when received via memoranda

to responsible branches. The information obtained from the licensees
and applicants will be maintained in control files for use by all
responsible branches,



Task 4.3 Water Hammer in PWR Steam Generators

A. Current Steam Generator Designs

A number of damaging water hammer events have occurred which involve

current steam generator designs with feedwater rings located near the
top of the tube bundle ana auxiliary feedwater lines connected to the
main feedwater lines. A report (NUREG-0291) has been completed under

a technical assistance contract in FY 1977 which deals with this water
hammer problem.

“B.  New Steam Generator Designs

Some new steam generator designs incorporate bottom feed and preheater
boxes. Recent tests have indicated that these designs may be susceptible
to water hammer resulting from rapid steam condensation when cold
auxiliary feedwater is added to the preheater. Potential water hammer
problems for all new desisns will be evaluated under this task. The
major portion of the wr.k will be done under a technical assistance
program managed by the Auxiliary Systems Branch. Work during fiscal
1978 will cover review of scaling relationships presently available and
the applicability of 1/8-scale test data in predicting results for full-
scale steam generators. The FY 1979 work will involve review and
evaluation of vendor design changes intended to prevent water hammer and
consideration of other possible desian changes and operating procedures
for preventing water hammer. The results of this task will be used in

gef:n;ng an NRC position on new PWR steam generator designs under
ask 2.0.

Task 4,4 Water Hammer Calculations

There is a currently funded contract at Lawrence Livermore Laboratory,
managed by the Engineering Branch, which is concerned with calculations
of pressure transients and stresses in PWR feedwater lines, using forcing
functions assumed to represent those resulting from rapid condensation

in the steam generator feedring, A final report on this work is scheduled
for the end of FY 1977,

For FY 1978 a new technical assistance program is scheduled. A major
objective of the new program is to provide analytical methods and cal-
culations to be used in the evaluation of water hammer incidents at
operating reactors. Flow closure functions representing the various
initiating events will be formulated. Existing computer programs will

then be used to establish the system loading due to water hammer from
various initiating events and to establish the sensitivity of these

loads to system design parameters and operating procedures. The structural
response to the water hammer will be calculated,
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NRR Technical Organizations Involved:

a)

L)

c)

d)

Reactor Systems Branch, Division of Systems Safety, has lead
responsibility for Tasks 1.0, 2.0, and 4.0 and has responsibility
for sub-tasks 4.1 and 4.2.

In Task 2.0, Revision of CP and OL Review Procedures, RSL has
responsibility for 1) revising sections of SF and SRP for which it
has primary review responsibility and 2) preparing, if required,
branch positions, requests for changes in the Standard Technical
Specifications and requests for preparation or modification of
regulatory guides pertinent to these sections.

Manpower Estimate: .05 Man-years FY 1977; 0.8 Man-years FY 1978;
0.4 Man-years FY 1979; 1.25 Man-years Total

Auxiliary Systems Branch, Division of Systems Safety, has
responsibility for Task 4.3.

In Task 2.0, Revision of CP and OL Review Procedures, ASB has
responsibility for 1) revising sections of SF and SRP for which it
has primary review responsibility, and 2) preparing, if required,
branch positions, requests for chenges in the Standard Technical
Specifications, and requests for preparation or modification of
requlatory guides pertinent to these sections.

Manpower Estimate: 0.1 Man-years FY 1977; 1.0 Man-years FY 1978;
0.3 Man-years FY 1979; 1.4 Man-years Total

Containment Systems Branch, Division of Systems Safety.

In Task 2.0, Revision of CP and OL Review Procedures, CSB has
responsibility for 1) revising sections of SF and SRP for which it
has primary review responsibility, and 2) preparing, if required,
branch positions, requests for changes in the Standard Technical
Specifications, and requests for preparation or modification of
regulatory guides pertinent to these sections.

Manpower Estimate: -- Man-years FY 1977; 0.1 Man-years FY 1978;
-- Man-years FY 1979; 0.1 Man-years Total

Mechanical Engineering Branch, Division of Systems Safety.

In Task 2.0, Revision of CP and 01 Review Procedures, MEB has
responsibility for 1) revising sections of SF and SRP for which it
has primary review responsibility, and 2) preparing, if required,
branch positions, requests for changes in the Standard Technical
Specifications, and requests for preparation or modification of
regulatory guides pertinent to these sections.

Manpower Estimate: - Man-years FY 1977; 0.2 Man-years FY 1978;
0.1 Man-years FY 1979; 0.3 Man-years Total



Plant Systems Branch, Division of Operating Reactors, has lead
responsibility for Task 3.0, has responsibility for Task 4.4, has lead
responsibility for collection of operating experience and for the
maintaining of files on information from licensees under Task 4.2,

Manpower Estimate: 0.1 Man-years FY 1977; 0.5 Man-years FY 1978;
0.5 Man-years FY 1979; 1.1 Man-years Total

Engineering Branch, Division of Operating Reactors, has responsibility

for evaluation and guidance of piping and structura) response methods

and calculations of Task 4.4 has responsibility for assisting in

preparation of positions developed in Tasks 3.' and 3.2.

Manpower Estimate: 0.05 Man-years FY 1977; 0.2 Man-years FY 1978,
0.3 Man-yea~s  FY 1979; 0.55 Man-years Total

Technical Assistance:

a)

Contractor to be Selected

1) Title: Study of Fluid Flow Instabiiities in PWR Steam Generators

2) Responsible Division/Branch: Division of Systems Safety,
Auxiliary Systems Branch

3) Scope: This activity will provide technical assistance in the
ask 4.3 werk on evaluating water hammer problems for new PWR
steam generator design. The work will involve review and
ewaluation of scaling relationships, 1/8-scale tests, proposed
design changes to prevent water hammer and consideration of
alternative approaches to prevent water hammer.

4) Funding: $10K FY 1977; $50K FY 1978; $50K FY 1979; $110K Total
Contractor to be Selected

1) Title: Evaluation of Water Hammer Problem in Nuclear Power
Systems

2) Responsible Division/Branch: Division of Systems Safety,
Reactor Systems Branch

3) Scope: This is a program under Task 4.1 to define scenarios
resulting in water hammer in various plant systems, evaluate
the safety significance and where necessary, recommend possible
changes to prevent the occurrence and/or minimize the consequences
of the water hammer. A contract requisition and detailed work
¢ Plan will be prepared under Task 4.1.

o
4)» Funding: $70K FY 1978; $70K Total
&




c)

Contractor to be Selected

1)

2)

3)

4)

Title: State-of-the-Art Review of Experimental and Analytical
Work Pertinent to Water Hammer in Nuclear Plant Systems.

Responsible Division/Branch: Division of Systems Safety,
Reactor Systems Branch.

Scope: Experimental and analytical work in the domestic and
foreign literature will be reviewed for information pertinent

to Water Hammer in Nuclear Plant Systems. A contractor
requisition and detailed work plan will be prepared under Task 4.2.

Funding: $35K FY 1978; $35K Total

Lawrence Livermore Laboratory

1)
2)

3)

4)

Title: Effect of Hydraulic Shock on Water Hammer

Responsible Division/Branch: Division of Operating Reactors,
Engineering Branch

Scope: This currently funded project under Task 4.4 will
utiiize existing structural dynamic computer programs to
calculate the stresses from which one can determine the inte-
grity of piping elements, supports, and the operability of
mechanical components. The project, which will be completed
in September 1977, involves the following four tasks:

Task 1 - Characterization of shock waves in terms of parameters
that are determined to be important in affecting the
pipe integrity and component operability.

Task 2 - Development of a piping system model and the calculation
of loads on components due to shock waves or water
hammer.

Task 3 - Development of three-dimensional finite elements
models for pipe bends, elbows, pumps, valves and
supports and the calculation of stresses, strains,
and deformations. If necessary, material and geo-

metrical nonlinearities will be incorporated.

Task 4

Definition of component operability in terms of
component strain or deformation during and following
the transient. This task wi’l be limited to pumps
and valves only.

Funding: $75K FY 1977; $75K Total




e) Contractor to be Selected

1) Title: Water Hammer Calculations

2) Responsible Division/Branch: Division of Operating Reactors,
Plant Systems Branch

3) Scope: This project, which is part of the Task 4.4_eff0(t, is
concerned with the hydrodynamic/structural interac§1ons in sxstems
subject to water hammer loads. A major objectiye is to prov1§e
analytical methods and calculations to be used intthe evaluation
of water hammer incidents at operating reactors. The effort
will involve numerical studies to establish the sensitivity
ff the structural consequences to the parameters of the
initiating water hammer. The object is to providg a range
of system design and/or operating procedures within which
operating reactors may be judged to meet the 1nten§ qf.future
NRC guidelines on water hammer. A contractor requisition and
detailed work plan will be prepared under Task 4.4.

4) Funding: $85K FY 1978; $85Kk Total

5. Interaction with Outside Organizations:

Individual licensees, vendors, and architect-engineers may be asked to

supply information concerning plant-specific design features, operating
orocedures pertinent to water hammer. This task is closely related to

one of the generic items identified by the ACRS and, accordingly, will

be coordinated with the Committee as the task progresses.

6. Assistance Requirements from Other NPC Offices:

a) Office of International Programs

The Office of International Programs will be requested to obtain

information on foreign programs or specific tests dealing with
water hammer in nuclear plants.

b) Office of Standards Development, Division of Engineering Standards

On the basis of the work done under Task 2.0, it is expected that
some requests will be made to the Division of Engineering Standards
for modification and/or preparation of regulatory guides.

c) Office of Nuclear Regulatory Research, Division of Reactor Safety
Research

There are no programs currently funded under the Division of Reactor
Safety Research which are concerned specifically with water hammer
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8. Potential Problems:

1) The DOR/DSS Technical Review Group Report under Task 1.1 is input
to Tasks 2.0, 3.0, and 4.0. Extensive revision to the current draft
is needed and two more stages of review and approval have been
previously scheduled.

2) There is a general problem of achieving systematic and consistent
treatment in the revisions to the SF and 5RP under Task 2.0 and
the preparation of positions under Task 3.0. This arises because
o7 (1) the large number of systems involved, (2) the fact that some
components and potential water hammer problems are the same for
systems under different branches, and (3) the different approaches
of individual branches. The water hammer problem should be considered
by branches under the three Assistant Directors in the Division of
Systems Safety and by two branches under the Assistant Director for
Operational Technology in the Division of Operating Reactors. The
interdivisional DOR/DSS Technical Review Group was set up to achieve
systematic coverage of water hammer. However, under this task plan,
this group will be involved only in completion of the Task 1.1
report. This task plan is set up to achieve major objectivis using
normal line-management. The key to successful task completion is
(a) coordination of work objectives and personnel assignments at the
A/D level prior to and after the initiation of branch efforts, (b)
several stages of coordinated review within each division, and (=)
provision for interdivisional comments and concurrence at the A/D
level.

3) The early development of an NRC position on water hammer in steam
generators is of major importance.

4) Completion of the staff position on new steam generator designs
in time to meet the Task 2.0 completion date of O8/30/79 is
dependent on the submission of test results from the vendors.
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REVISION O
CATEGORY A TECHNICAL ACTIVITY TASK NO. A-2

Title: Asymmetric Blowdown Loads on PWR Reactor

Vessel

Lead Responsibility: Division of Operating Reactors

Lead Assistant Director: Darrell G. Eisenhut, Assistant Director for

Operational Technology, DOR

Task Manager: Charles M. Trammell, DOR

].

Problem Description

On May 7, 1975, the NRC was informed by Virginia Electric & Power
Company that an asymmetric loading on the reactor vessel supports
resulting from a postulated reactor coolant pipe rupture at a

specific location (e.g., the vessel nozzle) had not been considered

by Westinghouse or Stone and Webster in the original design of

the reactor vessel support system for North Anna, Units 1 and 2.

In the event of a postulated LOCA at the vessel nozzle, asymmetric
LOCA Toading could result from forces induced on the reactor internals
by transient differential pressures across the core barrel and

by forces on the vessel due to transient differential pressures

in the reactor cavity. With the advent of more sophisticated computer
codes and the accompanying more detailed analytical models, it

became apparent to Westinghouse thac¢ such differential pressures,
although of short duration, could place a significant 1oad on the
reactor vessel supports, thereby affecting their integrity. Although
first identified at the North Anna facility, this concern has generic
implications for all PWRs,

Upon postulation of a break in a reactor coolant pipe, at the above-
mentioned locations, several rapidly occurring events could cause
internal and external transient loads to act upon the reactor vessel.
For the reactor vessel pipe break at the inlet nczzle, asymmetric
pressure changes take place in the annulus between the core barrel

and the vessel. Decompression could occur on the side of the vesse)
annulus nearest the pipe break before pressure on the opposite

side changes. The momentary difference in pressure across the

core barrel could induce lateral loads in opposite directions on

the core barrel and the reactor vessel. Vertical loads could also

be applied to the core internals and to the vessel due to the vertical
flow resistance through the core and asymmetric axial decompression
of the vessel. Simultaneously, as fluid escapes through the break,
the annulus between the reactor vessel and biological shield wall
could become asymmetrically pressurized resulting in a difference

in pressure across the vessel causing additional horizontal and
vertical external loads on the vessel. In addition, the vesse!

could be loaded by the effects of initial tension release and blowdown

APPROVED BY TASC, AucusT 19, 1977 L
TASC COMMENTS INCORPORATED AucusT 31, 1977
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thrust at the pipe break. The loads occur simul taneously. For

a reactor vessel outlet break the same type of loadings could occur,
but the internal loads would be predominantly vertical due to more
rapid decompression of the upper plenum.

For each of the above-mentioned postulated breaks, the time history
of the reactor vessel support reactions due to the complete set
of simultaneous horizontal and vertical loads should be calculated.

In the event that such loadings would result in a significant degree
of failure within the reactor pressure vessel support system and
consequent vesse]l movement, there is a potential that this could

(1) result in damage to the ECCS lines connected to the coolant
loops, (2) affect the capability of the control rods to function
properly, and (3) result in damage to other reactor cnolant system
components (pump and steam generator supports). In additicn, the
differential pressures occurring during sub-cooled blowdown could
result in stresses on fuel assemblies caused by lateral core barrel
and core plate motion. This could degrade heat transfer capability
if fuel spacer grids are deformed by impacting either each other

or the core baffle. (This loading can occur independently of vessel
support failure.)

The above-described phenomena also apply generally to BWRs, but the

potential loads are not expected to be as large since the pressure in
the reactor vessel is lower and the reactor coolant is less subcooled.

Plan for Problem Resolution

Background

Following disclosure of this problem during the OL review of North Anna
Units 1 and 2, a survey of all operating PWR reactors was conducted in
October 1975. That survey showed that neither of the above described
transient differential pressures had been considered in the design

of the reactor vessel supports for any operating PWR facility.

In June 1976, the NRC requested all operating PWR licensees to proceed

to assess the adequacy of the reactor vessel supports at their facilities
with respect to these newly-identified loads. Most licensees having

a common NSSS vendor took identical or similar positions with respect

to this request anc did not respond as requested.

Most licensees with Westinghouse plants proposed an augmented
inservice inspection program (ISI) of the reactor vessel safe-end-
to-end pipe welds in lieu of providing the detailed analysis we
requested. Licensees with Combustion Engineering plants submi tted
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a probability study (prepared by Science Applications, Inc.) in
support of a conclusion that a break at this location has such a
low probability of occurrence that no further analysis is necessary.
B&W licensees have engaged Science Applications, Inc. for a similar
study (not yet submitted).

When the W and CE owners group reports were received in September
1976, DOR formed a review Task Group consisting of members from DOR,
DSS and EDO to evaluate these alternate proposals. In addition,
EG& Idaho, Inc. was contracted to perform an independent review

of the submitted probability study. A short review schedule was
established since it appeared that most 1icensees would hold off

on further analysis pending our consideration of their submittals.

Our review of the proposed alternates has been completed. The

Task Group and EG&G independently reached the same conclusion:

that the alternate proposals set forth in these reports should

not be accepted in lieu of the requested analyses. The basis is
that a sufficient data base does not exist within the nuclear
industry to provide satisfactory answers to many information needs
we identified. This information would be needed to support this
“no-break" approach. Further investigation of pipe break probabili-
ties is planned by the staff (see item d. below).

Plan

a. Letters will be sent to all licensees and applicants stating
that an analysis must be undertaken to assess the design adequacy
of the reactor vessel supports and other structures to with-
stand the loads when asymmetric LOCA forces are taken into
account.* We will point out that it may be possible to group
plants such that only a limited number of plants need be
analyzed, and that it may be possible to provide a simple
“fix" (e.g., pipe restraints) which will permit bounding
the problem. Therefore, the letters will request licensees

and applicants to submit their schedule for completion of the
task.

b. The staff will meet with the licensees constituting both the
W and the Ct owners group to explain why the probability study
reports could not be accepted. We will also provide them all
the questions that have been generated to date as a result
of our review of the W and CE topical reports. (We will not
issue formal requests for additional information on these
topicals to these groups of licensees.)

*Including an assessment of asymmetric loads produced by large pipe breaks
outside the reactor vessel cavity.
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We will review and approve vendor models and codes prior to plant-
specific application. (This has been completed for W analysis

The staff will develop explicit guidelines and acceptance criteria
for the asymmetric LOCA load analysis, including load combinations

and acceptable alternatives where, depending on the construction

or operating status of a given plant, application of the guidelines
er se could require modifications that are judged to be a practical
impossibility. Such alternative guidelines would be designed

to provide an adequate and acceptable LOCA load generic issue

The staff will conduct a pipe break probability study that will
encompass (1) advances that are being made in nondest-uctive examin-
ation techniques, (2) an improved flaw distribution data base

of actual NSSS materials, and (3) development of a realistic

break opening model to describe pipe break characteristics.

The pipe break probability study will be used to confirm the
adequacy of staff decisions related to the continued operation

of plants for the interim period until an analysis of these 10ads

The staff will perform a series of sensitivity studies to independently
evaluate the effect of noding upon the magnitude and distribution

of pressures within typical reactor cavity designs. Results

of sensitity studies will be utilized to prepare guidelines

for the evaluation of the volumes within the confines of the

Analysis Branch, Division of Systems Safety. Has lead responsibili
sibility for review of vendor hydrodynamic analysis methods and

Manpower Estimates: 0.2 man-years in FY 1977, 1 man-years in FY

c.

methods) .
d.

consistent with safe plant shutdown requirements.
e.

is conducted.
f.

reactor cavity.
NRR Technical Organizations Involved
a.

codes.

1978, and 1 man-years in FY 1979,
b.

Core Performance Branch, Division of Systems Safety. Has lead
responsibility for reviewing vendor analysis methods for calculating
loads on fuel assemblies resulting from subcooled decompression

for plants under CP and OL review (not yet licensed for operation).

Manpower Estimates: 0.1 man-years in FY 1977, .5 man-years in FY
1978, and .5 man-years in FY 1979,
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ontainment Systems Branch, Division of Systems Safety. Responsible
for reviewing vendor models and methods for calculating asymmetric
cavity loads for all plants, and associated vendor models.

Manpower Estimates: 0.1 man-years in FY 1977, .5 man-years in
FY 1978, and .5 man-years in FY 1979,

Mechanical Engineering Branch, Division of Systems Safety.
Responsible for review of structural aspects of vendor analysis
methods and codes for plants not licensed for operation.
Responsible for developing structural acceptance criteria (with
Engineering Branch, DOR). MEB will investigate the applicability
of this problem to BWRs (with Engineering Branch, DOR).

Manpower Estimates: 0.2 man-years in FY 1977, 1.0 man-years
in FY 1978, and 1.0 man-years in FY 1979,

Engineering Branch, Divisicn of Operating Reactors. Responsible

for review of structural aspects of analysis methods and
codes applicable to operating reactors (including loads on fuel
assemblies). Responsible for development of structural acceptance
criteria (with Mechanical Engineering Branch, DSS). EB will investi-
gate the application of this problem to BWRs (with MEB, DSS)
Manpower Estimates: 0.2 man-years in FY 1977, 1.5 man-years in
FY 1978, and 1.5 man-years in FY 1979,

perating Reactors Branch #1, Division of Operating Reactors.
Responsible for the coordination and management of this Technical
Activity.

Manpower Estimates: 0.05 man-years in FY 1977, .20 man-years in
FY 1978, and .20 man-years in FY 1979

Technical Assistance Requirements
Managed by DOR (Engineering Branch)
ontractor: FLAG :"'L‘)’"-U,
Funds Available: $105K in FY 197

This is an NRC program to independently model representative
Westinghouse 4-1o0p (Indian Point 3), B&W (Arkansas Nuclear One

nit 1), and CE (not yet selected) plants for the purpose of assessing
the loads on all major structures and components resulting from
asymmetric LOCA loads. The purpose of this program is to develop
an independent NRC capability for performing inelastic dynamic
analyses. Sensitivity studies will be performed to evaluate the
effects of various break openina times, effects of component stiffness,
and three dimensional coupling effects.
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ACRS

This task is closely related to one of the generic items
identified by the ACRS and, accordingly, will be coordinated
with the Committee as the task progresses.

6. Assistance Requirements from Other NRC Offices

None

Schedule for Problem Resolution

The major milestones for resolution of this generic issue are as
follows:

1. Approval of W detailed analysis May 1977 (complete)
methods (MULTIFLEX, used on
Beaver Valley and North Anna
while in OL review)

Letter advising all licensees September 1977 (targeted)
to proceed with some form of
analysis and advise NRR of
schedule

Determination of whether BWRs December 1977 (targeted)
should be included in generic
review

Approval of B&W detailed January 1978 (targeted)
analysis methods

Development of structural June 1978 (targeted)
acceptance criteria

Approval of CE detailed December 1978 (targeted)
analysis methods
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8. Potential Problems

].

Three owners groups representing most operating PWRs have been
formed and either will propose or have proposed solutions
different from the requested analysis (augmented ISI, probability
studies). Therefore, strong industry resistance to our request
for some form of analysis is possible.

Rigorous application of the generic structural acceptance criteria
may require modifications that are judged to be impossible for
some older plants. For these cases, alternative solutions may be
required.



REVISION 9
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CATEGORY A TECHNICAL ACTIVITY NO. A-3

litle: Westinghouse Steam Generator Tube Integrity
Lead Responsibility: Division of Operating Reactors

Lead Assistant Director: Darrell G. Eisenhut, Assistant Director for
Operational Technology, DOR

Task Manager: Richard J. Stuart, Section Leader, Engineering Branch, DOR

Problem Description

Pressurized water reactor steam generator tube integrity can be degraded
by corrosion induced wasteqe, cracking, reduction in the tube diameter
(denting) and vibration induced fatigue cracks. The primary concern is
the capability of degraded tubes to maintain their integrity during normal
operation and under accident conditions (LOCA or a main steam line break)
with adequate safety margins.

Hestinghouse steam generator tubes have suffered degradation due to
wastage and stress corrosion cracking. Both types of degradation have
heen nominally arrested; however, degradation due to denting which leads
to primary side stress corrosion cracks is the maj.r problem at present,
and the principal focus of this technical activity.

Plan For Problem Resolution

The major portion of the NRC staff efforts related to the resolution of
the denting problem will consist of evaluation of the results of investi-
gations by Westinghouse, EPRI, and EPRI supported contractors. In .
addition, NRC supported technical assistance and confirmatory research

programs will be used as the basis for evaluation of applicant supplied
data.

The specific activities directed at resolution of the denting problem

in Westinghouse steam generators consist of the following issues and
tasks:

A. Generic tvaluation of ISI Results

Review and evaluate the various eddy current inspection results;
i.e., experience from operating reactors and evaluate these data
as they relate to the generic determination of failure probability
of deqraded tubes. In addition, evaluate the test programs and
analytical studies to provide staff understanding sufficient to
continue to provide justification for continued safe operation of

operating reactors.
ApprOVED BY TASC, SepTemmer £, 1977
TASC COMMENTS INCORPORATED,
SEPTEMBER 23, 1977
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Fvaluation of Transients and Postulated Accidents

Evaluation of failure consequences under postulated accident conditions
(LOCA and MSLB) to determine the acceptable levels of primary to
secondary leakage rates and the effect on ECCS performance.

The results will be used to define the acceptable number of tube
failures that may be necessary as a licensing basis considering
predicted fuel behavior and radiological dose during transients

and postulated accident conditions.

Evaluation of Steam Generator Tube Structural Integrity

Review and evaluate the structural integrity of steam generator
tubes under normal operating and postulated accident conditions
(LOCA, SSE and MSLB) including licensee and Westinghouse analyses
where appropriate to generic conclusions.

Establish Tube Plugging Criteria

Establish a generic tube plugging criteria that is consistent with
the determined allowable ieak rate, tube structural integrity and
degradation rates. These results will allow assessment of the
adequacy of the requirements defined in Regulatory Guide 1.121.

Secondary Coolant Chemistry Requirements

Evaluate the mechanism of tube degradation. The results will be
used to define the requirements for secondary coolant chemistry
control including considerations for condenser in-leakage.

Evaluation of ISI Methods

Review the development of improved eddy-current probes, coils
and multi-frequency techniques to better quantify dents and
growth of dents and intrease sensitivity for detecting cracks in
dented regions.

Establish Criteria for Revision of Regulatory Guide 1.83

Integrate experience from inservice inspection results, the results
from the evaluation of various ISI improvements and the plugging
and secondary water chemistry requirements into criterion for
possible revision of Regulatory Guide 1.83.

Steam Generator Replacement (Prototype)

Review and evaluate plans for initial steam generator replacement
as generic basis for subsequent replacement actions.

Review Design Criteria for Plants Not Yet Licensed

Review and evaluate design modifications proposed by applicants and
Westinghouse to prevent denting in plants not yet licensed for operation.
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3. NRR Technical Organizations Involved

a. Engineering Branch, Division of Operating Reactors, has the primary
lead responsibility for the overall review and evaluation of steam
generator tube integrity. This includes operational experiences,
tube failure mechanisms and potential repairs, plugging criteria,
IS1 requirements, tube failure probability, leakage rate limits,
and secondary coolant system control. This also includes the lead
responsibility for determining the probability of LOCA and MSLB
initiating events and the probability of tube failures during these
events and responsibility for deteriming the number of tubes
assumed to fail in LOCA and MSLB analyses. The Engincering Brinch
also has lead responsibility for the review cf prototype steam
generator tube replacemen®

Manpowe~ Estimates: 0.1 manyear FY 19/7, 1.0 manyear FY 1978,
and 1.0 manyear FY 1979,

Environmental Evaluation Branch, Division of Operating Reactors, has
the lead responsibility for the review and evaluation of the

of{ site dosage related to the consequence or probability of a Main
Steam Line Break (MSLE) accident or LOCA given the physical conditions
determined in part a, above. EEB will also consult with EB and provide
support for the probabiiistic evaluation of MSLB and LOCA initiating
events, the probability of tube failures during these postulated

events and evaluation of environmental aspects of steam generator
tube replacement.

Manpower Estimates: 0.1 manyear FY 1977, 02 manyear ¢Y 1978,
and 0.2 manyear FY 1979.

c. Reactor Safety Branch, Division of Operating Reactors, has the lead
responsibility for the review and evaluation of: (1) the ECCS
performance related to secondary-to-primary leakage as a consequence

of a LOCA, and (2) the effect of primary-to-secondary leakage during
a MSLB accident on fuel failures.

Manpower Estimates: 0.1 wanyear FY 1377, U.13 manyear FY 1975, and
0.13 manyear FY 1979.

d. Mechanical Engineering Branch/Materials Engineering Branch, Division
of Systems Safety, has iead responsibility for the review of new _
design/material concepts and new system component requ1r¢ments. This
will apply to PWR facilities rot yet licensed for operation.
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The activities involved will include the review and evaluation.of
applicant's and Westinghouse's proposed improvgments on the design
and/or operation of the steam generators; for items sqch as secondary
coolant chemistry, design modifications to avoid denting, condenser
design to avoid inleaxage, ISI requirements, recoumendataon.for re-
vision of Requiatory Guides, and provisions for access qpentng_and
space in the containment te facilitate steam generator inspections.

Manpower Estimates: 0.1 manyear for FY 1977, 0.5 manyear FY 1978,
0.5 manyear 1979, and 0.5 manyear FY 1980.

e. Analysis Branch, Division of Sysiems Safety, has the lead
responsibility in developing analytical capabilities (computer
codes, etc.) to evaluate the effects of steam generator tuuve
rupture (s) concurrent with various reactor transients that inclucc
SLB and LOCA accidents. The purpose is to determine the equivalent
nuuber of tube failures that con e *oleraied during transient
cvents. This information will then be factored into the ovarall
prégram of determining an edequate sample plan for tube inspections.

Manpower Estimates: 0.1 manyear FY 1977, 0.2 manyear FY 1978, and
0.2 manyear FY 1979.

f. Reactor Systems Branch, Division of Systems Safety. Has the
responsibility of implementing new procedures on CP/CL safety
analyses for plants yet to be licensed, should any be required as
the results of this technical activity.

Manpower Ectimates: 0.1 manyear FY 1979, 0.3 manyear FY 1980.

g. Environment Project Branch No. 1. Division of Site Safety and Environmental
Analysis. Responsible for the review of the non-radiological
environmental aspect of steam generator replacement for the lead unit.

Manpower Estimeates: 0.2 manyear FY 1978

Technical Assistance Requirements:

a. Contactor: Brookhaven National Laboratory (BNL, - DOR, DSS
Funds Required: $96K FY 1977, $200K FY 1978 and $175K FT 1979

This effort is funded as part of an overall
program at BNL applicable to the three Category

A Technical Activities (A-3, A-4 and A-5) related
to PWR steam generators. Funding values under
DORSAT are not included.

This program is needed to obtain technical consultation and
assistance to review information in areas of water chemistry and
corrosion analysis, monitored jointly by EB/DOR and MTEB/DSS.
Stresc and/or burst strength calculations are funded in part
under DORSAT contract on an as-needed basis. This program will
provide assistance in accomplishing Tasks 2C, 2E and 2G.
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Contactor: [Idaho National Engineering Laboratory (INEL) - DSS

Funds Required: $75K FY 1977, $100K FY 1978,

This effort is generic in nature and will be
applicable to the three Category A Technical
Activities (A-3, A-4 and A-5) related to PWR
steam generators.

The purpose of this program is to determine the effect of steam
generator tube plugging on the predicted peak clad temperatures
following a postulated LOCA. The primary activity is to produce

a reliable computer code to aid the evaluation of the effects of
tube plugging on the ECCS performance. An addition to the program
will be needed to consider Steam generator tube failures concurrent
with MSLB or a LOCA. This program will provide assistance

in accomplishing Tasks 2B and 2D.

c. Coptactor: Sandia Laboratories, DOR proposed

Funds Required: $50K FY 1977, $100K FY 1978, and $150K FY 1979,

This work is of generic nature, and will be
applicable to all PWR steam generators.

A program is needed for a statistical analysis of steam generator
tube failures in operating reactors in order to establish the bases
for the sampling plan for inservice inspection. This is a new
program to augment staff effort in steam generator safety reviews
and will assist in addressing Tasks 2A, 2F ard 26G.

5. Assistance Requirements from Other NRC Offices:

a. Office of Nuclear Regulatory Research, Division of Reactor Safety
Research, Metallurgy and Materials Branch and Probabilistic
Analysis Branch

RES has funded, at the request of NRR, a major confirmatory
experimental program at Pacific Northwest Laboratory. The activity
of this program consists of a series of tests to verify the burst
and cyclic strengths of degraded steam generator tubes and the
leakage rate data. This program is managed by Metallurgy and
Materials Branch, (Task 2C).

RES has been requested to fund a new program, possibly starting

this fiscal year, addressing the factors which determine Inconel 600
susceptibility to stress corrosion cracking in primary water.
Metallurgical condition, chemistry, temperature, stress and
environment will be considered, (Task 2E).
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The Probabilistic Analysis Branch funded the program to assist
EEE in probabilistic analyses, (Task 2B).

b. Office of Standards Development, Division of Engineering Standards,
Structures and Components Standards Branch

. 0SD has funded a confirmatory research program at Battelle
Columbus laboratory to evaluate eddy current methods for
inspecting steam generator tubes as a subcontract to Breokhaven

National Laboratory, (Part of Task 2F). -
c. Office of the Executive Director For Operations, Applied Statistic

Group.
ance to EB/DOR for ctatistical assessment of

. Provide assist (Part of Tasks 2A, 2F, and 26).

steam generator tube integrity,

d. ACRS

This task is closely related to one of the generic items identified
b+ the ACRS and, accordingly, will be coordinated with the committee

as the task progresses.

6. Interactions Witk Citside Organizations

a,

Licensee(s) of Westinghouse (w) Nuclear Facilities

At ,vesent all W plants experiencing tube denting will be monitored

for the vrogress of denting. Each licensee will submit an analysis

of the cunsequences of tube denting on tube integrity and demonstrate |
that adequate safety margins exist for continued safe operation. |
The Turkey Point and Surry licensees will be closely monitored |
relative to steam generator replacement. |

Westinghouse

The primary interaction with Westinghouse has been and continues to be
on the investigation program for the resolution of the problems at
va-tinghouse designed plants and their generic implication such as the
licensing bases ar justifications for continued operation for westinghouse
plants with known tube degradations. For interim periods of operation
before the cause of denting is identified and corrective measures
implemented, the interaction will be needed to ensure that Westinghouse
develops and improves capabilities for the evaluation of ECCS
performance under postulated accidents concurrent with tube failures,
should such a licensing basis become necessary. Review and evaluate
new designs proposed to prevent denting in facilities not yet

licensed for opre:ation.

EPRI, PWR Owner Group etc.

Interactions with other organizations such as the Electric Power
Research Institute (CPRI) and the "ad hoc" organization of PWR owners
may also be required because of mutual interests in the safe operation
f steam generators in general and in particular, the various

problems associated with the operation of steam generators.



The purpose for interactions with these organizations is to exchange
information on the research works sponsored by MRC and these outside
organizations in identifying potential problems or solutions to
existing problems associated with the operation of steam generators.
Current programs in this area include an EPRI sponsored steam generator
program in conjunction with Combustion Engineering. One aspect of

this program is designed to define the mechanism of tube denting,

and its goal is to provide corrosion-related information for improved
steam generator coolant system technology and operation. The technology
will be applied to the operation of plant systems and components that
affect the reliability of steam generators. Additionally, EPRI had
underway an ISI round robin test program for steam generator tubes

to determine the effectiveness of various ISI techniques and methods
for tube inspection.

Schedule for Problem Resoluticn

The major milestone for each program task are as follows:

Task 2A - EB/DGY. MEB & MTEB/DSS

Review and evaluation of tube denting at W plants - June, 1979

Monitor ISI results of PWR facilities with W steam
generators - June 1979 -

Task 2B - EEB & RSB/DOR

Review and evaluate the consequence of MSLB for plants relevant
to determination of alluowable leakage rate - June 1977

Review and evaluate plant systems at PWR facilities with W
steam generators to ensure comprehensive generic coverage as
required-FY 1978, FY 1979.

Task 2C - EB/DOR, MEB/DSS

Review and evaluate generic integrity analysis related to denting (1)

short term operation - July 1977, (2) long term operation - Spring
1978

Review RES sponsored program at PNL - June 1979

Task 20 - £B/DOR, MEB/DSS

Recommendations for revision of Regulatory Guide 1.121 - September,
1979






8.

Potentiai Problems

Except for steam generator replacement there is no apparent short

term resoiution of tube denting in affected Westinghouse plants. The many
programs underway to resolve tube denting in presently operating plants
may bring about a partial solution, by arresting denting through a
cleaning program, sometime early in 1979,

However, by establishing quantitative plugging criteria for dented
tubes, and requiring scheduled inspections, varying with the degree

of denting observed, safety concerns can be minimized to the point where
continued operation can be justified,

Finally, compietion of many of the indicated tasks will cepend on
the sc%eduled completion of programs sponsored by organizations outside
NRR. As with most experimental investigations, periodical delays can

be expected, which may delay completion of some of the tasks indicated
in the Task Action Plan,
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REVISION 9

CATEGORY A TECHNICAL ACTIVITY NO. A-4

nrT 3 W77

Title: Combustion Engineering Steam Generator Tube Integrity

Lead Responsibility: Division of Operating Reactors

Leid Assistant Director: Darrell G. Eisenhut, Assistant Director for
Operational Technology, DOR

Task Manager: Frank M. Almeter, Engineering Branch, DOR

1. Problem Description

Preseyrized water reactor operating experience during the past five years
has shown that steam generator tube integrity can be degraded by
corrosion induced wastage, cracking, reduction in tube diameter (dent-
ing) and vibration induced fatigue cracks. Since the steam generator
tubes are an integrated part of the reactor coolant pressure boundary

in the PWR system, the primary concern is the capability of degraded
tubes to maintain their integrity during normal operation and under
accident conditions (LOCA or a main steam line break) with adequate
safety margins.

Palisades has been the only Combustion Engineering designed plant to
experience tube degradation due to wastage and secondary side stress
corrosion cracking with the use of a phosphate treatment for the secondary
coolant. Both types of degradation have been nominally arrested by
conversion to AVT chemistry control. However tube degradation due to
denting (but to a lesser degree than the Westinghouse steam generators)
occurred after the conversion to an AVT chemistry. Recent inservice
inspections at two sea coast facilities with CE designed steam generators,
which used an AVT chemistry for the secondary coolant since initial start
up, have shown that the prior use of phosphates is not a necessary precursor
to cause denting in steam generator tubing. Denting which leads to
primary side stress corrosion cracking is the major problem at present,
and the principal focus of this technical activity. However, as steam
generator operating experience is accumulated and interpreted, it has
become evident that condenser cooling water in-leakage resulting from

the corrosion of condenser tubes can contaminate the secondary water

of PWR steam generators and may be the principle source leading to all
types of steam generator tube degradation. It has also become evident
that the maintenance of secondary coolant water quality cannot be achieved
if condenser in-leakage is allowed. Because the condenser is an important
component of the PWR secondary system, an approach must be developed

to minimize condenser in-leakage to ensure adequate steam generator tube
integrity.

2. Pian for Problem Resolution

The problem will be resolved by reviewing the type and mechanism
of tube degradation in operating reactors to evaluate the effects
APPROVED BY TASC, SEPTEMBER 6, 1977

TASC COMMENTS INCORPORA};D;
OCTOBER 3, 19
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Evaluation of 1SI Methods oct 3 ©9”?

Review the development of improved eddy-current probes, coils
and multi-frequency techniques to better quantify dents and
growth of dents and increase sensitivity for detecting cracks in
dented regions.

Establish Criteria for Revision of Regulatory Guide 1.83

Integrate experience from inservice inspection results, the results
from the evaluation of various IS! improvements and the plugging
and secondary water chemistry requirements into criterion for
possible revision of Regulatory Guide 1.83.

Review Design Criteria for Plants Not Yet Licensed

Review and evaluate design modifications proposgd bx applicants and
CE to prevent denting in plants not yet license operation.

NRR Technical Crganizations Involved

&,

Engineering Branch, Division of Operating Reactors, has the primary
lead responsibility for the overall review and evaluation of steam
generator tube integrity in cperating piants. This inciudes
operational experiences, tube failure mecharisms and potential
repairs, plugging criteria, ISI requirements, tube failure probability
studies, leakage rate limits, and secondary coolant system control.
This also includes the lead responsibility for determining the
probability of LOCA and MSLB initiating events and the probability

of tube failures during these events and responsibility for determing
the number of tubes assumed to fail in LOCA and MSLB analyses.

Manpower Estimates: 0.1 manyears FY 1977, 0.5 manyears FY 1978,
0.5 manyears FY 1979

Environmental evaluation Branch, Division of Operating Reactors

has the lead responsibility for the review and evaluation of the

off site dosage related to the consequence or probability of a

Main Steam Line Break (MSLB) accident or a LOCA should such evaluation
become necessary. EEB will also consult with EB and provide support
for the probabilistic evaluation of MSLB and LOCA initiating events

and the probability of tube failures during these postulated
events.

Manpower Estimates: 0.1 manyear FY 1977, 0.2 manyear FY 1978,
and 0.2 manyecr FY 1979

Reactor Safety Branch, Division of Operating Reactors, has the lead
responsibility for the review and evaluation of: (1) the ECCS

performance related to secondary-to-primary leakage as a consequence
of a LOCA, and (2) the effect of primary-to-secondary leakage during

a MSLB accident on fuel failures should such evaluation prove
necessary.

Manpower Estimates: 0.1 manyear FY 1977, 0.13 manyear FY 1978,
and 0.13 manyear FY 1979,
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Contactor: Idaho National Engineering Laboratory (INEL) - DSS
Funds Required: $75k FY 1977, $100K FY 1976.

This effort is generic in nature and will be
applicable to the three Category A Technical
Activities (A-3, A-4 and A-5) related to PWR
steam generators.,

The purpose of this program is to determine the effect of steam
generator tube plugging on the predicted peak clad temperatures
following a postulated LOCA. The primary activity is to produce

a reliable computer code to aid the evaluation of the effects of
tube plugging on the ECCS performance. An addition to the program
will be needed to consider Steam generator tube failures concurrent
with MSLB or a LOCA., This program will provide assistance

in accomplishing Tasks 28 and 2D.

Contactor: Sendia Laboratories, DOR proposed
Funds Required: §50¢« FY 1977, $100K FY 1978, and $150K FY 1979.

This work is of generic nature, ard will be
applicable to all PWR steam generators.

A program is needed for a statistical analysis of steam generator
tuhe failures in operating reactors in order to establish the bases
for the sampling plan for inservice inspection. This is a new
program to augment staff effort in steam generator safety reviews
and will assist in addressing Tasks 2A, 2F and 26G.

Assistance Requirements from Other NRC Offices:

a,

Office of Nuclear Regulatory Research, Division of Reactor Safety
Research, Metallurgy and Materials Branch and Probabilistic
Analysis Branch

RES has funded, at the request of NRR, a major confirmatory
experimental program at Pacific Northwest Laboratory. The activity
of this program consists of a series of tests to verify the burst
and cyclic strengths of degraded steam generator tubes and the
leakage rate data. This program is managed by Metallurgy and
Materials Branch, (Task 2C).

RES has been requested to fund a new program, possibly starting

this fiscal year, addressing the factors which determine Inconel 600
susceptibility to stress corrosion cracking in primary water.
Metallurgical condition, chemistry, temperature, stress and
environment will be considered, (Task 2E).
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The Probabilistic Analysis Branch funded the program to assist
EEB in probabilistic analyses, (Task 28B).

b. Office of Standards Development, Division of Engineering Standards,
Structures and Components Standards Branch

. 05D has funded a corfirmatory research program at Battelle
Columbus laboratory to evaluate eddy current methods for
inspecting steam generator tubes as a subcontract to Brookhaven
National Laboratory, (Part of Task 2F). . )

c. Office of the Executive Director For Operations, Applied Statistic

Group.
. Provide assistance to EB/DOR for statistical assessment of
steam generator tube integrity, (Part of Tasks 2A, 2F, and 2G).

d. ACRS

This task is closely related to one of the generic items identified
by the ACRS and, accordingly, will be coordinatel with the committee
as the task progresses.

6. Interactions With Qutside Organizations

a. Licensee(s) of Combustion Engineering Nuclear Facilities

At present all CE plants experienc1n? tube denting ~ill be
monitored to evaluate the progress of denting. Each licensee will
submit an analysis of the consequences of tube denting on tube
integrity and demonstrate that adequate safety margins exist for
continued safe operation.

b. Combustion Engineering

ocT 3 1877

The primary interactions with CE has been and continues to be related to

ir 1 iqation program for the resQlu
gge&E &2!?33e8 p‘antg, ﬂné its generic implications, suc t
licensing bases or justifications for continued operation of CE

1on of the tugeagen ;ng problen

plants with known tube degradations. For interim periods of operation

until the cause of tube denting is identified and corrective
measure(s) implemented, this interaction will be needed to ensure
that CE develops capabilities for the evaluation of ECCS performance
for postulated accidents concurrent with tube failures, should
such a licensing basis become necessary. In conjuction with
licensees, CE will be requested to submit a test program and
corrective action plan for MaineYankee and Millstone Unit 2 and
an analysis of the structural integrity of degraded tubes under
normal operating and accident conditions (LOCAR + SSE and MSLB).

In addition, CE will be requested to keep NRC informed ofsteam
generator design changes and modifications in secondarv water
treatment systems to alleviate tube degradation in future CE plants
This information will be incorporated into all Tasks of the program.

¢. EPRI, PWR Owner Group etc.

Interactions with other organizations such as the Electric Power
Research Institute (EPRi) and the "ad hoc” organization of PWR
owners may also be required because of the mutual interests in the
safe operation of steam generators in general and, in particular,
the various problems associated with the operation of steam
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Evidence obtained from examining the fracture surface of a defective
tube removed from Oconee Unit 2 B-generator indicated that, from an
initiation site of unknown origin, the crack propagated as a thru-
wall defect due tothe application of a high cycle fatigue loading.

It was deduced that approximately 1 X 10° to 3 X 105 cycles were
required fog the crack to propagate its total observed length of
roughly 2407. The only known source of loading which could involve
this number of cycles is flow induced vibration. This would occur
with most prominence in the fundamental mode of the tube, or at a
frequency of about 40 Hz. From this information, it is apparent that

an initial defect would propagate to a detectable-leak in approxi-
mately 1 to 2 hours.

Interim Positions

Since the propagating mechanism is flow induced vibraticn, the defect
is not "stable". It will rapidly progress around the circumference

0f the tube as long as there is flow of sufficient energy to drive it.
However, the crack formed will produce an identifiable leak and the
unit can be shut down promptly. Therefure, the probability of the

occurrence of a major accident during the time between leak and
shutdown is very low.

Pending a thorough evaluation of the effects of degraded tubes on
the postulated accident conditions, the bases for permittinag a limited
period of operation of these steam generators is as follows:

(1) The low probabilities of these accidents to occur during

(a) normal operation, and (b) the period between the detection
of leak and the plant shutdown.

(2) The consequences of tube failures are acceptably small if these
accidents were to occur during (a) normal operation, and (b)
the period between the detection of leak and the plant shutdown.

in this context, the NRC staff requested on May 13, 1977 that the
licensee develop the capabilities to assess the consequences and the
probabilities of both the MSLB and the LOCA, concurrent with tube
failures, as a basis of continued operation until the completion of

the investigation and any subsequent fix, if appropriate. This
information is scheduled to be provided to NRC during the first week of
Sepetember 1977 along with a plan for the completion of the investiga-
tion of the crack initiating mechanism and the resolution of the problem.







(4)

(5)

(6)

NRR

Evaluation of ISI Methods

Review the development of improved eddy-current probes, coils

and multi-frequency techniques, etc., for quartifying circumferential
cracks.

Evaluation of Steam Generator Tube Structural Integrity

Review and evaluate the structural integrity of degraded tubes
under normal operating and accident (LOCA & MSLB) conditions
including licensees' and B&W's analyses where appropriate

to generic conclusions.

Establishment of Tube Plugging Criteria

Based on experience from the continuing operation of B&W
plants and results of Subtask: (4) and (5), a tube nlugging
criteria may be developed when appropriate or feasible.

[f tube plugging criteria are established, a recommendation for
revision of Regulatory Guide 1.121 will be made as a result of
this Subtask.

Technical Organization Involved:

Engineering Branch (EB), Division of Operating Reactors. Has
overall lead responsibility for review and evaluation of the
information related to tube integrity. This includes the
initiation and the propagation phases of cracks, leakage limit
determination, stress and/or load calculations, and the
instrumented turbine stop valve testing program. In addition,
EB has the lead responsibility for determining the probability
of tube failure during a postulated MSLB or LOCA.

Manpower Estimate: 0.15 manyear FY 1977, 0.5 manyear FY 1978, and
0.5 manyear FY 1979,

Reactor Safety Branch (RSB), Division of Operating Reactors.

Has lead responsibility for the review and evaluation of:

(1) the ECCS performance related to secondary-to-primary leakage
a5 a consequence of a LOCA, and (2) the effect of primary-to-

secondary leakage during a MSLB accident should such evaluations
be needed for a licensing basis.

Manpower Estimate: 0.1 manyear FY 1977, 0.2 manyear FY 1978,
and 0.2 manyear FY 1979,

Environmental Evaluation Branch (EEB), Division of Operating Reactors.
Has the Tead responsibility for review and evaluation of the con-






The purpose of this program is to determine the effect of steam
generator tube plugging onthe predicted peak clad temperatures
following a postulated LOCA. The primary activity is to produce
a reliable computer code to aid the evaluation of the effects of
tube plugging on the ECCS performance. An addition to the program
will be needed to consider the concurrent steam generator tube
failures and a MSLB or a LOCA.

Contractor: Sandia Laboratories, DOR proposed
Funds Requried: $50K FY 1977, $100K FY 1978, and $150K FY 1979.

This work is of generic nature, and will be
applicable to all three Category A Tasks for
PWR steam generators.

A program is needed for a statistical analysis of steam generator

tube failures in operating reactors in order to establish the bases
for the sampling plan for inservice inspection. This is a new program
to augment staff effort in steam generator safety reviews.

5. Assistance Requirements for Other NRC Offices:

a.

Office of Nuclear Regulatory Research, Division of Reactor Safety
Research, Metallurgy and Materials Branch and Probabilistic
Analysis Branch

RES has funded, at the request of NRR, a major confirmatory
experimental program at Pacific Northwest Laboratory. The
activity of this program consists of a series of tests to

verify the burst and cyclic strengths of degraded steam genera-
tor tubes and the leakage rate data. This program is managed

by Metallurgy and Materials Branch. This program is related to,
but may not be directly applicable to, this Task.

The Probabilistic Analysis Branch funded the program to assist
EEB in its probabilistic analysis of tube failures concurrent
with postulated accidents (i.e., MSLB, LOCA).

Office of Inspection and Enforcement

Assistance from I&E may be required to verify turbine stop
valve test procedures at operating B&W facilities, should it
become obvious that the frequency of turbine stop valve testing
has contributed to the initiation of cracks in the steam
generator tubes.

ACRS

This task is closely related to one of the generic items identified by the

ACRS and, accordingly, will be coordinated with the Committee as the
task progresses,




6.

il

Interactions with Qutside Organizations:

a.

Licensee(s) of B&W Nuclear Facilities

At present, the three Oconee units owned by Duke Power Company
are the only B&W plants that have experienced tube leaks.
Interactions with other licensees of B&W plants than Duke Power
will be limited to the discussions on the steam generatcr tube
inspection results.

Babcock & Wilcox (B&W)

The primary interaction with B&W has been and continues to be
related to the investigation program for the resolution of the
problem at Oconee Station and its generic implication such as

the licensing bases or justifications for continued operation of

B&W plants with known tube degradations. For interim periods of
operation, before the cause of crack initiation is identified and
corrective measure(s) implemented, interaction will be needed to
ensure that B&W develops capabilities for the evaluation of ECCS
performance under postulated accidents concurrent with tube failures.

EPRI, PWR Owner Group, etc.

Interactions with other organizations such as the Electric Power
Research Institute (EPRI) and the "ad hoc" organization of PWR
owners may also be required because of mutual interests in the
safe operation of steam generators in general and, in particular,
in the various problems associated with the operation of steam
generators.

The purpose for interactions with these organizations is to
exchange information on the research works sponsored by NRC and
these outside organizations in identifying potential problems or
solutions to existing problems associated with the operation of
steam generators.

Schedule for Problem Resolution:

The major milestones for the resolution of the problem are identified
and projected as follows:

Subtaks 2.1 - EB, EEB & RSB/DOR

An assessment of the probabilities and consequences of
accidents (LOCA & MSLB) concurrent with tube failures
submitted by the licensee - August 1, 1977



Review and evaluation of the above-mentioned analyses -
November 1, 1977 (targeted)

Review and evaluation of INEL's program on the effects of tube
plugging and tube failures concurrent with accidents -
October, 1978

Complete study the consequences of a MSLB accident (in-house) -
Marcn, 1978

Review the results of Sandia's probabilistic analysis of tube
failures - September, 1979 (targeted)

Subtask 2.2 - EB/DOR

| Review licensee's and B&W's program for the investigation of
the crack initiation and/or propagating mechanism(s) -
November 1, 1977 (targeted)

Review and evaluate results of B&W's investigation program and
any proposed modification of hardware and/or operational

| procedures for preventing future occurrences as appropriate -
June, 1978 (taraeted)

Review and evaluate the results of the instrumented turbine
stop valve tests at Oconee Units, including a determination
of their generic implication - March, 1978 (targeted)

Subtask 2.3 - EB & EE3/DOR, MEB/DSS

Review and evaluate, in a generic manner, the licensee's
propesal on the primary to secondary leakage limit, and the

basis associated with the proposed limit-December, 1977
(targeted)

Propose and/or incorporate changes into the Technical Specifica-

tions for primary to secondary leakage limits - February, 1978
(targeted)

Subtask 2.4 - EB/DOR, MTEB/DSS |

Review and evaluate Batelle Columbus program of eddy current
inspection - January 1979

Review and evaluate B&W's activities related to improvements

in steam generator tube inspection techniques - November,
1978 (targeted)
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Review EPRI Round Robin - November 1978
Subtask 2.5 - EB/DOR, MEB/DSS
Where appropriate and when necessary, review and evaluate B&W's
analyses and/or tests onthe structural integrity of degraded
tubes anddetermine their generic implication - June, 1978
Subtask 2.6 - EB/DOR, MEB/DSS

Recommendations for revision of Regulatory Guide 1.121, where
appropriate - September, 1979 (targeted)

Potential Problems:

Although progress has been made, B&W has not been able to pinpoint
the cause(s) of the crack initiation as of May 13, 1977. To date,
the tube leaking has only occurred in the Oconee generators. Should
other B&W units (e.g., Arkansas Unit 1 and Three Mile Island)
experience similar tube leaking occurrences as observed at Oconee,
the’ scope of investigation may have to be expanded considerably.



S

| TONVS) G35 000N MO 1 X
# UL 4 SISAIMY DL

‘:.3.35-.,:.::! DAV E R AT T AT E PR R W S ) RN AT )

% ”
NOO Cp ASVL SINOINNIGL 151 M8 M
L= ]
. ) et A\V oiit TLIND
NSYL SINDINKITE L D7 INY MITATY At SiL A TA s 13 3901
448 Iniaund 1IN
JYNTIES F9NL QN EST 4O NOTAVOTLAT AN DN 180 INOW NIIND ¢

¥ HOO “SINMVIS INTLVH 3 G .t

SIE
L Ll AV
> P
$ -
- pad el WIN 30 ONISNIDLI veibons.
¥OQ S F NS VL ‘LIWld
— . 5 1 20U
E NSiri LIl ? i O
— Q75 rg M MPIALY
¥ 1& .:“
INT 3901 - :
N v "y

* AIINIWOBLION

¥0a T asKL ‘

STONEH 4..11..”{0 O »
OdoNd An NEEY ] A AT M IO ¢

A A
*..:f_ LR ! ¥ wi Md NOTLVWIEAT MIH i 4
¥0G S N54d “STCATYNFp~ i R
Y03 Y, !

ALI¥PIINL 30N, M8 MIINSY

|
* (Ind) 550 ‘¥oa :sy5 74 m..q.:;_c..:. CONTLINIVY "HLONTNLS |

{4

WYY9VYIO 3SVHd NSVl
ALTHOIINT 2901 ¥OLVH3INID WyILS M®9




REVISION 9

CATEGORY A TECHNICAL ACTIVITY NO. A-6

Title: Mark I Containment Short Term Program (STP) AUG 3 977

Lead Responsibility: Division of Operating Reactors

Lead Assistant Director: Darrell G. Eisenhut, Assistant Director for
Operational Technology, DOR

Task Manager: John Guibert, DOR

Problem Description:

During the conduct of a large scale testina program for an advanced
design pressure-suppression containment system (Mark 111) for BWRs,
new suppression pool hydrodynamic loads associated with a postulatcd
less of coolant accident (LOCA) were identified which had not been
explicitly included in the original design of the Mark I containment
systems. These additional loads result from the dynamic effects of
drywell air and steam being rapidly forced into the suppression pool
(torus) during a postulated LOCA event.

Consequently, it was determined that a reassessment of the Mark I con-
tainment system design would be required. This reassessment is being
conducted in two phases, (1) a short-term program (STP) designed to
confirm the adequacy of the containment system of each operating Mark I
BWR facility to maintain its integrity and functional capability during
a postulated LOCA event, and (2) a long-term program (LTP) designed to
establish design basis loads appropriate for the intended life of each
Mark 1 BWR facility and to restore the originally intended design safety
margins for each Mark I containment system.

The primary objective of the Mark I containment STP is to verify that
Ticensed Mark I BWR facilities may continue to operate safely, without
undue risk to the Yealth and safety of the public, while a methodical,
comprehensive (LTP) is conducted. This short-term program evaluation
has been conducted using a "most probable load" approach; the aim of
this approach was to identify the 1oad maanitudes and load combinations
most 1ikely to be encountered during the course of a postulated aesian
basis LOCA. The STP structural acceptance criteria assure that, for
the most probable loads induced by a postulated design basis LOCA, a
safety factor to failure of at least two exists for the weakest struc-
tural or mechanical component in the containment system for each opera-
ting Mark I BWR facility.

2. Plan for Problem Resolution:

The major portion of the NRC staff efforts related to the STP have con-
sisted of review and evaluation of the results of the analytical and

testing programs conducted by the Mark I Owner's Group and by licensees
of Mark I BWR facilities.

APPROVED BY Tasc, aucust 19, 1977
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Key elements of the short term program include: (1) an STP final
report, including addenda, which has served as the STP load defini-
tion report and as the structural evaluation report for containment
system components and elements other than the torus support cystem;
(2) a one-twelth scale testing program, which was utilized to develop
STP loading conditions on torus support systems; (3) drywell to torus
differential pressure control procedures to mitigate postulated LOCA
loadings on torus support systems; (4) structural acceptance criteria
which were developed to assess the results of the plant unique
analyses of torus support systems. and (5) a plant unique analysis of
the torus supnort system of each operating Mark I BWR facility.

In addition to the above, the STP review by the staff has included

an evaluation of the LTP program objectives proposed by the Mark I
Owner's Group to assure that it is reasonably designed to provide
resolution of issues raised during the STP and to meet the objectives
of the LTP.

The Mark 1 Containment STP will be complete followinag issuance of a
generic Mark I Containment STP safety evaluation report by the NRC
staff and incorporation of technical specification requirements to
assure that facility operation remains within the initial conditions
assumed in the plant unique analyses.

NRR Technical Organizations Involved:

a. Containment Systems Branch, Division of Systems Safety: Has had
overall lead responsibility for STP load definition and has had
lead responsibility for review and approval of upward and down-
ward torus pressure loads.

Manpower estimate: A1l work has been completed.

b. Plant Systems Branch, Division of Operating Reactors: Has had
lead responsibility for review and approval of all loading
conditions other than upward and downward torus pressure loads
(e.g., vertical reaction loads, drag loads on submerged
components) .

Manpower estimate: A1l work has been completed.

c. Engineering Branch, Division of Operating Reactors: Has had
lead responsibility for the review and approval of the Mark I
STP structural acceptance criteria, and has had lead respon-
sibility for review and approval of all STP structural analyses,
including plant-unique analyses of torus support systems.

Manpower estimate: A1l work has been completed.
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Technical Assistance Requirements:

No additional technical assistance work is required to complete
the Short Term Program.

Interactions with Outside Organizations:

a. Mark I Owner's Group

The Mark 1 Owner's Group is an "ad hoc" organization of all
utilities owning Mark I BWR facilities. They have engaged
General Electric Company as their program manager for
resolution of the Mark I Containment concerns and have
designated General Electric as their primary contact with

the NRC during the conduct of the STP and the LTP. Teledyne,
Bechtel, and NUTECH have been engaged as the primary consul-
tants to the Mark I Owner's Group. The maicrity of the tech-
nical exchanges with the NRC staff durinc the STP nave been
made by representatives of the above-mentioned organizations.

b. Individual licensees of Mark I BWR facilities

In addition to its participation as a member of the Mark Owner's
Group, each licensee of a Mark I BWR facility has been involved

in the primary correspondence with the NRC during the conduct

of the STP. Each licensee was required to submit a plant unique
aralysis of the torus support system for his facility. In
addition, each licensee was required to submit Technical Specifica-
tion requirements which provide assurance that facility operation

will remain within the conditions assumed in the plant unique
analysis.

c. Brookhaven National Laboratory (BNL)

Representatives of BNL have served as consultants to the NRC
staff during the conduct of the STP.

Assistance Requirements from Other NRR Offices: No a:sistance has
been required during the STP.

Schedule for Problem Resolution:

The remaining major milestone for the Mark 1 Containment Short
Term Program is the issuance of the Short Term Program Safety
Evaluation Report - August 1977 (targeted)
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&, Potential Problems:

No problems are anticipated.
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scale testing proqram for an advanced
containment system (Mark II1) for BWRs,
hydrodynamic loads associated with a postulated
acciaent (LOCA) were identified which had not been
luded in the original design of the Mark [ containment
dditional loads result from dynamic effects of dry-
steam being rapidly forced into the suppression pool

a postulated LOCA e.ent. In addition, recent experience

iants has indicated that the dynamic effects of safety-
(SRV) discharges to the suppression pool could be sub-
should be reconsidered
ults of the Mark | containment short-tern program (STP) have
provided assurance that the Mark I containment system of each operating
R facility would maintain its integrity and functional capability
Ing a postulated LOCA. However, the STP evaluation was conducted

g a ‘most probable load" approach which was aimed at the identifica-

on of load magnitudes and load combinations which were most likely

be encountered during the course of a postulated design basis LOCA

addition, the STP structural acceptance criteria were selected to
assure that, for the most probable loads induced by a pos ulated
design basis LOCA, a safety factor to failure of at lea:zt two existed
for the weakest structural or mechanical component in the containment
system for each operating Mark I BWR facility

Consequently, since the design margin of safety for the containment
systems of operating Mark I facilities has been reduced from the
margin believed to be present at the time these facilities were
originally reviewed and licensed, the need exists (1) to establish
design basis LOCA loads which are appropriate for the life of the
facility, and (2) to restore the originally-intended design safety
margins for the containment systems. For those Mark I BWR facilities
not yet licensed for operation, the need exists (1) to establish
design basis LOCA loads which are appropriate for the life of the
facility, and (2) to ensure that adequate design safety margin has
been provided in the design of the containment system prior to
uance of an operating license.
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In the event that the LTP evaluation results are not available
before the issuance of an operating license for a Mark [ BWR
facility not yet licensed for operation, the utilization of
"interim" loading requirements and/or "interim" structural
acceptance criteria more conservative than those which were
established for the STP evaluation will be considered on a case-
by-case basis. These considerations will include value-impact
assessments related to the timing (i.e., before or after initial
reactor operation) for the implementation of necessary structural
modifications, if any. However, in such cases, the containment
system structural and mechanical elements will be subject to
reanalysis when the LTP loading requirements and structural
acceptance criteria become available.

Plan for Problem Resolution:

The major portion of the NRC staff's efforts related to the resolu-
tion of the Mark I Containment LTP concerns will consist of review
and evaluation of the results of the Mark I Containment LTP which

is being conducted by the Mark I Owner's Group. As documented in
Revision 1 to the "Mark I Containment Program Action Plan" which was
submitted to the NRC on February 11, 1977, the Mark I Uwner's Group
has initiated a comprehensive testing and evaluatic. program to
define design basis loads for the Mark I containment system and to
establish structural acceptance criteria which will assure margins of
safety for the containment system which are equivalent to that which
is currently specified in the ASME Boiler and Pressure Vessel Code.
Also included in their program is an evaluation of the need for
structura)l modifications and/or load mitigation devices to assure
adequate Mark I containment system structural safety margins.

Key elements of the Mark I Owner's LTP are: (1) the submittal of a
load definition report (LDR), which will contain design basis hydro-
dynamic pressure suppression loads and their possible combinations,
and proper procedures as how to apply them for structural evaluation,
and (2) the development of structural acceptance criteria, which will
be used to assess the structural capability of each Mark I contain-
ment system to withstand the design basis loads.

The NRC staff will evaluate the loads, load combinations, and
associated structural acceptance criteria proposed by the
Mark ! Owners Group prior to the conduct of plant-unique
structural evaluations. The results of this evaluation will
be documented in a generic Safety Evaluation Report. Publica-
tion of this report will constitute the resolution of this
Technical Activity.

Implementation of the results of this generic review, although
not a part of this task, will be accomplished by an NRC require-
ment that each affected utility perform a plant-unique structural
evaluation of the containment system for their facility using
the loads, loading combinations, and structural acceptance
criteria approved by the NRC staff.
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The NRC has initiated several confirmatory research programs
related to the Mark I LTP. These programs, which are discussed
in Section 4 below, are designed to provide the NRC staff with
an independent source of information to evaluate the results of
the Mark I Owner's program and to assist in providing a basis
for regulatory decisions regarding the adequacy of the Mark I
containmert systems.

The Mark I Owner's LTP commenced in June 1976 with the in-plant
SRV testing at Monticello and is currently scheduled for comple-
tion in 1979,

NRR Technical Organizations Involved:

a. Plant Systems Branch, Division of Operating Reactors: Has
overall lead responsibility for design basis load definition
for the Mark I containment system and has lead responsibility
for the review and approval of LOCA-related hydrodynamic
loads for the Mark I BWR facilities.

Manpower Estimates: .Z manyear remaining FY 1977, one
manyear *Y 1978, one manyear FY 1979,

Cortainment Systems Branch, Division of Systems Safety: Has
lead responsibility for review and approval of SRV-related
hydrodynamic loads* and has responsibility for establishing,
as appropriate, “"interim" loading requirements for the
purpose of issuing an operating license for a facility prior
to the availability of the LTP LDR. At the present time, it
is intended that the STP loads will be used as the "interim'
loading requirements. ("Interim" loads will be subject to
confirmation by LTP results.)

Manpower Estimate: .2 manyear, remaining FY 1977, one man-
year FY 1978, .3 manyear FY 1979

Engineering Branch, Divisior of Operating Reactors: Has lead
responsibility for the review and approval of structural accept-
ance criteria for use in the LTP evaluation on all Mark I BWR
containment systems.

It should be noted that a separate Category "A" technical activity
for "Determination of Safety Relief Valve Pool Dynamic Loads and
Temperature Limits for BWR Containments" is currently under
consideration by the Technical Activities Steering Committee.

If such an activity is approved, it will be carefully coordinated
with this activity.
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b. Office of Nuclear Regulatory Research, Division of Reactor Safety
Research, Analysis Development Branch

RES has sponsored two additional research programs of possible
applicability in the Mark I Containment Long Term Program:

(1) A program is currently underway at MIT to investigate the
scaling relationships for hydrodynamic phenomena due to
air discharge.

(2) A similar program is underway at UCLA to investigate
scaling relationships for steam discharges.

Schedule for Problem Resolution

The major milestones for the conduct of the Mark I Owner's Long
Term Program are as foliows:

1. Submittal of the Long Term Program Action Plan - February 11, 1977
(complete).

2. Submittal of the LTP Load Definition Report - August 1578
(targeted).

3. Submittal cf proposed LTP Structural Acceptance Criteria -
October 1978 (targeted).

4. lssuance of a generic LTP Safety Evaluation Report by the
NRC Staff - February 1979.

The NRC staff will contintually monitor the progress of the LTP to
assure that its intended objectives are met in a timely manner.

Attachment 1 is a phasing diagram which illustrates the integration
of the schedules for completion of the NRC-sponsored LTP activities.
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Potential Problems:

The schedule for completion of the LTP Load Definition
Report by the Mark [ Owners Group is dependent on the
timely and successful completion of research and
development efforts by industry. Although delays in
the completion of these programs are not currently
anticipated, the schedule for resolution of this
generic task would be affected should such delays
ocecur,
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The major elements of the Mark II STP are listed in a Mark [l lead

plant topical report to be submitted August, 1977, A description of the
LTP is to be submitted in a revision to NED0-21297. "Mark II Containment
Supporting Program Report"” scheduled to be submitted in September, 1977.

The major portion of the staff's efforts relate to the review and
evaluation of the results of the Mark II containment STP and LTP;
however, we are also reviewing related foreign and domestic experimental
programs. In addition, the NRC has initiated several confirmatory
programs applicable to pressure suppression containments. The

related foreign and domestic programs and the NRC confirmatory

programs are discussed in Sections 5 and 6.

End Products

The end products of the Mark Il owner's proaram consist of a
number of topical reports which will contain the experimental and
analytical bases to support design pool dynamic loads, load
combinations and acceptance criteria. A preliminary list of these

reports is provided in Attachment 1.A,B.



e
As a part of our review and evaluation program, we intend to issue
two reports dealing with the preliminary Mark II safety evaiuation

report and the final Mark Il confirmatory safety evaluation report.

Qur first report will be issued at the completion of the
Mark Il STP and will contain an evaluation of the acceptability of
the DFFR information for use in the plant unique analyses of the

individual Mark II plants.

The Staff's second report will be issued at the completion of the
Mark II LTP and will be a revision of the first safety evaluation
report issued at the conclusion of the STP. In addition to the
information contained in our first report, this report will
include an evaluation of the LTP confirmatory experimental and
analytical programs to assess the margin for selected loads. If
reduced design loads are proposed compared with those in the DFFR,
based on new information obtained in the LTP, an evaluation of the
acceptability of the revised loads for use in the plant unique

analyses of Mark II plants will be included in this report.

We anticipate initial licensing of a few lead plants will not
include all information that will be developed from either the STP
or the LTP. In these instances, licensing actions will be taken on
a conservative basis utilizing available margins in the structural

capability
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Tasks

1.

Pool Dynamic LOCA Loads

The primary purpose of this task is to review and evaluate

the LOCA-related pool dynamic loads for Mark II containment
systems. These loads are specified in Section 4.0 of the DFFR,
The DFFR includes the original reportsubmitted in September, 1975
along with a number of revisions, errata and amendments. In
addition, several applicatioms memos have been submitted by the
Mark’ Il owner's group describing pool dynamic loads that are

to be incorporated in a future revision to the DFFR. This
revision is to be submitted prior to completion of the STP. The pool
dynamic loads specified in the DFFR include a combination of load
models and specific loads that are to be applied directly to

Mark Il containment systems.

The review and evaluation of the DFFR loads includes the technical
basis for these loads. It consists of a combination of experimental
and analytical programs. A summary of the applicable supporting
pregrams is provided in Attachment 1. This summary is to be
revised in October, 1977 as additional information is

supplied by the Mark II owners group.

It should be noted that in addition to the LOCA related pool
dynamic loads the DFFR specifies methods for the prediction
of the Mark Il Safety Relief Valve (SRV) related pool dynamic

loads. The review of the Mark II SRV loads is not a part

of this task, but



is being reviewed as a subtask of Task No. A-39, "Determination
of Safety Relief Valve Pool Dynamic Loads." The method for

prediction of submerged structure drag loads is common to both

LOCA and SRV pool dynamic loads, and is also being reviewed

as a subtask of Task A-39.

1.2 Pool Swell

Review and evaluate the pool swell loads described in
Section 4.4 of the DFFR ircluding the supporting programs
for these loads as shown in Attachment 1. The pool swell
review items to be included in this subtask include:
impact, drag, diaphragm and froth impingement loads;

the pool swell model; and the max’:mum pool swell height

criterion.

1.6 Downcomer
Review and evaluate the downcomer lcads described in
Sections 4.2 and 4.3 of the DFFR including the supporting
program for these loads as shown in Attachment 1. The
review items associated with downcomer loads to be included
in this subtask include: vent clearing loads, vertical
loads, thrust loads, high mass flux condensation loads,

medium mass flux condensation loads, and chugging loads.



1.5

1.d

1.e

Pool Boundary

Review and evaluate the pool boundary loads that occur

during pool swell as described in Section 4.4 of the DFFR

including the supporting program for these loads as shown

in Attachment 1. The review items included with the pool

swell related pool boundary loads in this subtask include;
vent clearing jet loads, air bubble loads and pool fall-back

loads.

Condensation

Review and evaluate the condensation loads on the pool
boundary as described in Section 4.2 and 4.3 of the DFFR
including the supperting program for these loads as shown
in Attachment 1. The review items associated with the pool
boundary condensation loads in this subtask include: high
mass flux condensation loads, medium mass flux condensation

loads and chugging loads.

Safety Relief Valve Actuations

Review and evaluate the safety relief valve actuation methods
as described in Section 5.3 of the DFFR. The review items
associated with this suotask include: method for prediction
of total number of SRV actuations; desian considerations for
perfor=ing fatigue analysa2s on structures; and determination
of thermal cycles associated with SRV actuations. (These

review items are outside the scope of Task A-39).



2. Load Combinations
The primary purpose of this task is to review and evaluate
the load combination and load combination histories to be
used for the design assessment of Mark Il containment systems.
The 1oad combinations and load combination histories are
provided in Section 5.0 and 6.0 of the DFFR report submitted in
September, 1975 along with its revisions and amendments.
Supplementary information to justify the DFFR load combinations
and histories will be provided in August, 1977. A summary
of the applicable supplementary information is listed in
Attachment 1. This summary is to be revised in October, 1977

as additional information is made available by the Mark II

owner's aroup.

2.a Containment and Cortainment Structures
Review and evaluate the load combinations and load combination
histories described in Section 5.0 of the DFFR along with
the supporting information listed in Attachment 1 for the
design assessment of the Mark II containment and the

contairment structures.

2.b Piping and Components
Review and evaluate the load combinations and load
combination histories as described in Section 6.0.0f the
DFFR along with the supperting information listed in
Attachment 1 for the design assessment of piping and

components in the Mark Il containment.
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Design Criteria
The primary purpose of this task is to review and evaluate
the acceptance criteria for Mark Il containment systems as

found in Sections 5.0 and 6.0 of the DFFR.

3.a Containment and Containment Structures
Review and evaluate the acceptance criteria for Mark II
containment and containment structures as described in

Section 5.0 of the DFFR.

3.b Piping and Components
Review and evaluate the acceptance criteria for Mark II
piping and components as described in Section 6.0 of

the DFFR.

Plant Fluid-Structure Interaction

The purpose of this task is to review and evaluate the generic
methods used in the analyses of fluid-structure interactions
for chugaing and SRV loads. This is to be done for steel,
prestressed concrete and reinforced concrete Mark II
containment designs. The methods will be described in future

reports as shown in Attachment 1.
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Safety Evaluation Report

Develop Safety Evaluation Rerort

and LTP based on the results of tasks 1 through 4.

5.2 Preliminary Safety Evaluation Report
Prepare a preliminary safety evaluaticn report of the Mark II
OFFR at the end of the STP based on interim results of
Tasks 1 through 4 of this program and tasks 1, 2 and 3
of the Task A-39 program. This report will contain
our evaluation including bases of the Mark Il pool dynamic

loads, load combinations and acceptance criteria specified

in the DFFR.

5.b Final Safety Cvaluation Report
Prepare a final safety evaluation report of the Mark II
DFFR at the end of the LTP based on the final results of
Task 1 through 4 of this program and tasks 1, 2 and 3 of
the Task A-39 program. In addition to the information
contained in the preliminary evaluation report this report
will include an evaluation of the LTP confirmatory
experimental and analytical programs to assess the
margin for selected loads. If reduced design loads are
proposed based on new information obtained in the LTP,
an evaluation with bases will be provided of the

revised loads.



3. NRR Technical Organizations Involved:

A. Division of Systems Safety, Containment Systems Branch

|

Tasks No. 1.a through 1.d - The Containment Systems Branch has
overall lead responsibility for design basis load definition

for the Mark Il contairment system and has lead responsibility
for the review and approval of LOCA-related pool dynamic loads

for Mark Il BWR facilities.

Tasks No. 2.a and 2.b - The Containment Systems Branch will

assist SEB and MEB in the review of load combination histories.

Task No. 5.a and 5.b - The Containment Systems Branch has lead
responsibility for the preparation of the preliminary and final
Mark Il safety evaluation reports based on results of the above
tasks and the input received from the Structural Engineering

and Mechanical Engineering Branches.

Manpower requirements:
FY 1978 - 1.75 man-years
FY 1979 - 1.25 man-years

Total - 3.0 man-years



B. Division of Systems Safety, Structural Engineering Branch

1 -

Tasks No. 1.b and 1.d - The Structural Engineering Branckh

has lead responsibility to review and evaluate the effects
of fluid structure interaction on measured loads for the
supporting tests used to establish downcomer and pool wall

condensation and chugging loads.

Task No. 1.e - The Structural Engineering Branch has the
responsibility to review and evaluate the design considerations

for determining fatigue cycles on containment structures.

Task No. 2.a - The Structural Engineering Branch has lead
responsibility for the review and evaluation of load combinations
utilized in the evaluation of the Mark II containment and

containment structures.

Task No. 3.2 - The Structural Engineering Branch has lead
responsibility for the review and evaluation of the acceptance

criteria for the Mark II containment and containment structures.

Task No. 4 - The Structural Engineering Branch has lead

responsibility to review and evaluate fluid-structure interactions

in Mark II containment systems.
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Task No. 5.a and 5.b - The Structural Engineering Branch has
the responsibility of providing the results of their evaluation

with bases to the task manager for each of the above tasks

for incorporation in the preliminary and final Mark II safety

evaluation reports.

Manpower Requirements:
FY 1978 - 1.5 man-years
FY 1879 - 0.9 man-years

Total - 2.4 man-years

C. Division of Systems Safety, Mechanical Engineering Branch

| I

Task No. 1.e - The Mechanical Engineering Branch has the
lead responsibility for the review and avaluation of methods

used to predict SRV actuation.

Task Mo. 2.b - The Mechanical Engineering Branch has the lead
responsibility for the review and evaluation of load combinations
utilized in the evaluation of the Mark II containment piping

and components.

Task No. 3.b - The Mechanical Engineering Branch has lead
responsibility for the review and evaluation of the acceptance

criteria for the Mark II containment piping and components.
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Task No. 5.2 and 5.b - The Mechanical Engineering Branch has
the responsibility for providing the results of their
evaluation with bases to the task manager for each of the above

tasks to be incorporated in the preliminary and final Mark II

safety evaluation reports.

Manpower Requirements:
FY 1978 - .5 man-years
FY 1979 - .25 man-years

Total - .75 man-years

D. Division of Project Management

s

Tasks No. 1 through 5 - Provide coordination between the
Division of Systems Safety, the Mark II applicants, and the
Division of Project Management project managers for the
individual Mark II BWR facilities. This includes meeting
coordination and preparation of meeting minutes to document the

actions of the generic Mark II review when the owners are

invelved.

Manpower Requirements:
FY 1978 - .1 man-year

FY 1979 - .1 man-year

Total - .2 man-years
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E. Division of Operating Reactors, Plant Systems Branch
1. Task 1 through 5 - Follow the activities of tne STP ana LTP

Mark Il programs and coordinate results with Mark I efforts.
2. FY 1978 - .1 man-years
FY 1979 - .1 man-years

Total - .2 man-years

4, Technical Assistance Requirements:

A. Broockhaven National Laboratory

1. Title: Pool Dynamic LOCA Loads - Task 1

2. Responsible Branch: Division of Systems Safety/Containment
Systems Branch

3. Scope:
The contractor and his consultants are to provide expert
technical assistance in the review of the Mark II owner's
STP and LTP experimental and analytical efforts related to
the definition of the Mark II pool dynamic loads.

4. Funding:
FY 1977 - $185,000
FY 1978 - $195,000 (requested)*
FY 1979 - $210,000 (estimated)

* This includes funds for review of SRV loads.
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5. Interactions with Qutside Organizations:

A. Mark II Owner's Group
1. Title:
Pool Dynamic Loads - Task 1
Load Combinations - Task 2
Design Criteria - Task 3

Plant Fluid Structure Interaction - Task 4

2. Scope:
The Mark Il owner's group has developed a program to establish
Mark Il pool dynamic loads, load combinations, acceptance
criteria, and generic methods to evaluate plant fluid
structure interactions. The major elements of the STP are
listed in the Mark Il lead plant topical report to be
issued August, 1977. The LTP is to be described in a
revision to NEDO-21297, "Mark II Containment Supporting

Program Report." This revision iz to be submitted September, 1977.




mntainment
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a. A program is currently underway at MIT to investigate
the scaling relationship for pool swell loads.
1977 - $85,000, 197¢ - $100,000

b. A similar program is underway at UCLA to investigate

scaling relationships for steam discharges.
1977 - $100,000, 1978 - $100,000

7. Schedule for Problem Resolution

A,

Summary Schedule

1.

Submittal of the Mark Il Owner's Long Term 9/2/77

Program Action Plan,

Receipt of complete documentation 10/3/77
of the Mark II Owner's Group program for the

STP (owners have indicated this date).

Staff establishes interim acceptance criteria 2/1/78
for the STP pool dynamic loads, load

combinations and structural acceptance criteria.
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An NRC + nagement letter to tne Mark II owner's group will
be prepaced to emphasize our urgent need for this information.
It 1s difficult for us to develop a meaningful review schedule
without this information. The attached review schedules were

developed based on the limited information currently available

to us.

Our current schedule for review of the Mark 1I STP calls for the
preliminary Mark II load evaluation report to be issued in April, 1978,
Up to this time, the results of this generic program will not have

been factored into each plant's design assessment report.

Our schedule for the generic Mark [l pool dynamic STP is not
consistent with the current schedule for the lead Mark II plant.
The Tead plant schedule includes an SER issuance date of November 1,
1977, and a fuel Toading date of April 1, 1978. The resolution
of these schedule inconsistencies may result in an interruption
of the generic STP program to allow cur review efforts to
concentrate on the capability of the lead Mark II plant or plants
to accommodate pool dynamic loads. This could result in a
significant change in our review schedule for the generic

Mark II pcol dynamic loads programs.

The Mark Il owner's group program to resolve pool dynamic loads
since its inception has suffered from changes in prugram
direction and proaram delays. A continuation of these problems

could affect our review schedule.



The current Mark I1 STP does not indicate a need for specific

Mark II NRC-funded pool dynamic load experimental or analytical

programs for Mark Il containments. However, we are currently
investigating the
potential need for NRC-funded confirmatory Mark I! pool dynamic
analytical and experimental programs that might be included in

the Mark 1] LTP. The determination of the neea for NRC-funded
programs depends on the Mark II owner's LTP and the applicability
and availability of related domestic and foreign programs for
pressure suppression containments. We should be able to establish

our needs in this area by November, 1977.
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[. TECHNICAL REPCRT.

The Hanauer task force is expected to complete a technical report
on ATWS in September 1977. The report will include the following

considerations.

1.

Safety Goal

Develop rationale for safety goal using WASH-127C, WASH-1400
and conservative versus realistic risk calculations.

Frequency of ATUWS

Identify transients of concern and their recurrence frequency
and the reliability of scram systems. The data and methods
would use the information presented in WASH-1270, WASH-1400,
EPRI reports and other publications. The scram system
unreliability estimates will include the consideration of

the rods and drives.

Course of ATWS Events

The discussion would cover evaluation of each vendor analysis
assumptions, evaluation models and transient analyses. This
evaluation will also include a discussion of system availability.

Conclusions

Using the ATWS safety goal, estimate frequency of events and the
calculated consequences,and decide which design modifications are
necessary.

Criteria for Acceptable Fix

Having defined the kinds of design changes indicated to meet the
ATWS goals, the staff criteria for acceptability of any required
design modifications will be provided.







VIII. REVIEW OF FINAL VENDOR ATWS GENERIC ANALYSES

In conformance with the selected option, the vendors will be
required to provide ATHS analyses. The anaiyses will be re-
viewed toc insure that the assumed modifications satisfy the
ATWS Timits.

3. NRR Technical Organizations Involved: (Manpower Estimates for
FY '78 only)

A. D0SS/Reactor Systems Branch
(1) Coordination of ATWS Program

(2) This effort would involve coordination of internal re-
views, meetings with vendors and consultants.

(3) Manpower requirements: Four Man Months
B. DSS/RSB
(1) Option Selection (Task II)
(2) Technical Report Discussions with ACRS with other NRR Divisions

(3) Manpower Requirements: EDO: ;3 Man Mcnth
RSB: 1 Man Month

C. DSS/AB/I&CSB for GE Model (Task V)
(1) Evaluation Models
(2) Complete Review of B8&W and GE models

(3) Manpower Requirements: AB: Two Man Months
I&CSB: % Man Month

0. DSS/ngﬂgigfX&CSB/DSE/AAB (Task VI)

(1) Develop Standard Review Plans including considerationof
value impact and obtain RRRC approval.
B | i

(2) RSB with support from other branches w.'l develop review
guidelines.

(3) Manpower Requirements: RSB: 3 Man Months
1&CSB: 4 Man Months
Other Branches: 3 Man Months







DCR/PSB/RSB/OR8 (Task VII B)

(1) Long Term ATWS Program
(2) Depending on DSS findings, develop criteria and implementa-
tion procedures for required fixes on operating reactors.
(3) Based on presently available information, the projected
required manpower is as follows:
Plant Systems Branch: 6 Man Months
Reactor Safety Branch:12 Man Months
Operating Reactors Branch:. 6 Man Months
DOR/PSB/RSB/ORB

(1)
(2)
(3)

Contributions to other subtasks
Liason and review efforts that DOR will supply
Manpower Requirements:

Plant Systems Branch: 6 Man Months

Reactor Safety Branch: 6 Man Months
Operating Reactors Branch: 3 Man Months

Technical Assistance Requirements:

A.

BNL:

Perform computer runs for B&W 177FA plant to obtain

sensitivity values for changes in initial conditions. This
task has essentially been completed.

Management: Analysis Branch

Sandia: Perform Monte Carlo calculations using vendors' and

BNL calculations.

Support ATWS probability studies
Management: EDO

EDO/RSB Effort - Two Man Weeks
Funding: $6K




Reactor Pressure Vessel Closure (TAC-33932)
Finite Element Analysis of B&W Vessel
Report Completed and Reviewed 11/15
Management: Mechanical Engineering Branch
MEB Effort - 2 Man Weeks

Funding: $ 30K

Three-Dimensional Inelastic RPV Closure Analysis

The decision to contract this analysis will be made follcwing
review of the two-dimensional analysis.

Funding: $ 100K

MEB Manpower - Five Man Weeks

Interactions with Outside Organizations

ACRS

"This task is closely related to one of the generic items identified
by the ACRS and, accordingly, will be coordinated with the Committee
as the task progresses."

EPRI

The staff has been reviewing the EPRI probabilistic studies and
intends to document its review in the technical report.

C. xwu

As noted in 8.E.

D. Standard Development

[t is anticipated that an ATWS ANSI standard would be developed.
NRC and vendor participation in this task is anticipated. The
standard would be a useful tool in the implementation stages.
Therefore, a decision to participate in the standard development
effort must be made.

6. Assistance Requirements from other NRC Offices:

Nuclear Regulatory Research/Probabilistic Analysis Branch Support
on ATWS statistical effort.



7. Schedule for Problem Resolution:

Technical Report 10/30/77
Option Selection 1/78
Safety Valve Requirements

Deciiion 11/77
Vendor Analysis Provided

in Conformance with 7.8B. 3/78
Standard Review Plans 4/78
GE SER 6/78
W SER 9/78
CeE SER 11/78
B&W SER 1/79

A
8
c
D.
E.
F
G
H
I

Potential Problems

A. Rulemaking Hearings

If rulemaking is eventually chosen as the method of generic
resolution of this problem, hearings would likely be requested.
If so, it is difficult to assess the length of time and manpower
the hearings would require.

B. Plant Hearings
Extensive effort is expected for hearings on some plants.
For example, the Black Fox hearing (possibly this fall), would
require significant effort because of the type and the details
of contentions. Three or more man months from RSB and two man
months effort from other branches may be needed.

C. Role of Hanauer Task Force
If the completion of the technical report is delayed or if the
recommendation of the task force is to do additional studies,
this action plan would have to be revised.

D. Reactor Safety Study

Possible differing conclusions between NRR and RES on ATWS
contribution to the overall risk.

E. Pressurizer Safety Valve Integrity and Water Relief Rate

If the decision is made to obtain this information experimentally,
the staff could continue ATWS generic review with an interim



However, significant effort from the Reactor Systems Branch
to coordinate this experimental program would be required.

F. Long-Term Detailed Probabilistic Studies:

In the present simplified probabilistic study, a large number
of assumptions, necessarily made to get some quick results, may
cast a doubt on the study. These concerns relate to inadequate
selection of parameters, their distributions, nonlinear effects
of parameters, interdependencies between parameters, etc., and
the staff may recommend in the technical report to perform a
more detailed study.

Management: Reactor Systems Branch

statement on safety valve integrity and water relief rate.
\
|
\

RSB: Significant Efforts (Support from ASG) FY '78 and FY '79

G. Standard Development

If it is decided to participate in the ANS! ATWS standard
development effort, approximately two man months of RSB effort

Estimated Cost: S$2 45 M
would be anticipated and support from other brancnes may be necessary. |
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August 11, 1977

CATEGORY A TECHNICAL ACTIVITY NO. A-10

Title: BWR Feedwater Nozzle Cracking (Including Non-Destructive
Examination Techniques for Inservice Inspection)/BWR Control
Rod Drive Return Line Nozzle Cracking

Lead Responsibility: Division of Operating Reactors

Lead Assistant Director: Darrell G. Eisenhut, Assistant Director for
Operational Technology, DOR

Task Manager: Dick Snaider, DOR

1. Problems Description

A. BWR Feedwater Nozzle Cracking

Of the 22 operating BWR's with feedwater nozzle/sparger systems
(normally 4 nozzles/spargers per BWR, nominal nozzle diameter being
10" - 12"), 19 have been inspected to date (6/30/77), resulting in the
discovery of blend radius and bore cracking in 18 vessels. Although
most cracks have been in the range of 1/2" to 3/4" total depth
(including cladding), one crack penetrated .ne cladding into the

base metal for a total depth of approximately 1.50 inches. The
initiation of cracking is due to high cycle fatigue caused by fluc-
tuations in water temperature within the vessel in the sparger-nozzle
region during periods of low feedwater temperature when the flow

may be unsteady and intermittent. Once initiated, the cracks are

driven deeper by the larger pressure and thermal cycles associated
with startup and shutdown.

Fracture analyses indicate that the cracks found to date in the
feedwater nozzles constitute a potential safety problem because the
observed rate of crack growth with time in service is such that the
margin of safety against fracture will pe reduced below acceptable
values unless the cracks are detected and ground out every few year-.
Obviously, repair by grindout can be repeated only a few times before
ASME Code limits for nozzle reinforcement are exceeded. However,
repair by welding buildup of the grindout has not been demonstrated
to be acceptable. In addition, the inspection and removal of cracks
by grinding has caused enough radiation exposure to personnel to be
deemed unacceptable as a lgng-term solution.

APPROVED BY TASC, aucust 19, 1977
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B. Control Rod Drive Hydraulic Return Line Nozzle Cracking
(CRDRL Nozzle)

Each of the applicable BWR's has one CRDRL nozzle of 3" - 4" diameter,
which is normally located approximately four feet below the level
of the feedwater nozzles (In the Oyster Creek and Nine Mile Point
vessels, the CRDRL nozzle is located at the same level as the feed-
water nozzles). Thermal fatigue cracks have been found by dye
penetrant (PT) inspection of CRDRL nozzle at 3 of the 4 domestic
units inspected to date (6/30/77). These cracks resemble those
found in the BWR feedwater nozzles, and the cause of cracking
appears to be thermal fatigue. Al1l but 2 of the operating domestic
BWRs have some sort of thermal sleeve (there are several designs)
in the CRDRL nozzle, but because of the Timited number of inspec-
tions of nozzles with sleeves, the efficacy of the sleeves is not
known.

To date, the principal activity by licensees has been to plan for
the ultimate re-routing of the CRDRL, to be relocated following
recommendations made by the General Electric Company (GE) in
Services Information Letter (SIL) 200 (October 29, 1976), and

SIL 200 Supplement 1 (March 25, 1977). Some licensees have chosen
to implement a temporary "fix" by simply valving out the CRDRL
(thus shutting off cold water flow to the nozzle), and simul ta-
neously increasing CRD system pressures to force return water to
the vessel through the CRD seals. This modification results in
decreasing the CRD "settle" margin and could ultimately result in
failure of a rod (or rods) to settle. Consequently, this temporary
fix procedure and the changes brought about by re-routing of the
CRDRL are under active review by the staff.

In the interim, to increase assurance of safety for continued
operation, the staff is recommending inspection of the CRDRL nozzle
blend radius and bore at each BWR during its next scheauled refueling
outage. As in the case of feedwater nozzles, we are especially
concerned, particularly in the case of older units, that a

potential safety problem could arise from deep cracks which would
necessitate weld repair.

Plan for Problem Resolution

Briefly stated, the plan for generic resolution of the BWR feedwater
nozzle and CRDRL nozzle cracking problems will involve the following:

(a) Issue interim guidance to operating units. Such guidance will
include criteria for inspection based upon present knowledge
of crack growth and available techniques and will be issued as
a NUREG report.
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(b) DOR and DSS follow advancements in the following areas:

(i) Development, by a consultant to DSS, of a mathematical
model of the reactor-feedwater nozzle area including
its thermal-hydraulic, heat transfer, and stress/
fracture mechanics conditions. Although the mixing
flow (and possible stratification) problem seems
three-dimensional, a reasonable solution might be
obtained from a one-dimensional thermal/hydraulic
model coupled to a two-dimensional plane model (to
capture the non-axisymmetric temperature distribution).
The stress analyses, including the fatigue calculations

and crack growth estimates, are more straight forward.

The model will consider 1oadings and transients from
normal and abnormal plant operations and is essential

for evaluation of the generic design modifications.

DOR will actively participate in such modeling as a means
of verifying GE test data.

Development and testing of effective feedwater nozzle
thermal sleeves and spargers to protect the nozzle
bore and blend radius from thermal cycling and thus
minimize or remove the source of crack initiation.

Development of viable ultrasonic test (UT) techniques
by the nuclear industry to allow reliable and consistent
early determination of cracking (and credible claims

for the absence of cracking) from positions exterior

to the reactor vessel. Such development of UT is important
to both DOR and DSS final positions and the staff effort
will be supplemented by two consultants listed below.

This portion of the proagram will be coordinated

with Task No. A-14, Flaw Detection.

(iv) Development of various feedwater system and CRD system
modifications as part of the generic effort toward
problem resolution.

(v) Issuance of Branch Technical Position paper (CP and OL
plants) and final NUREG document (operating plants)
upon satisfactory completion of subtasks (i) through

(iv) above.
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3. NRR Technical rganizations Involved
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A. Engineering Branch, Divisio Jperating Reactors. Has overall
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4. Technical Assistance Requirements

Contractor
Ao mNL - SISK
Ken Klindt

B.

c.

D.

FY 1977 FY 1978

Amount Program Objectives

(Managed by DOR)

Sandi2 Laboratories - $25K
John Gieske
(Managed by DOR)

Washington University - $2K
Paul Paris
(Managed by DOR)

Contractor to be Selected $25K
(Managed by DSS)

$30K Monitor UT development
efforts when requested
to do so by DOR, and pro-
vide consultation in eval-
uating results from field
inspections and related
developmental work. DOR
will disseminate such test
data. Such information is
necessary in determining
the largest flaw which could
remain undetected in the
complex nozzle geometry.
This flaw size will be used
in the fracture mechanics
crack growth calculations.

$30K Same as for (a) above.

$20K Perform fracture analyses
of feedwater nozzle cracks
detected in operating
reactors. This is necessary
for generic crack growth
calculations.

$80K Perform mathematical and
thermal-hydraulic evalua-
tions of various designs as
outlined in Paragraph 2(b)(i).



Interactions With
A. General Electric Company

The NRC staff has followed all GE generic testing and developmental
work, especially those tests designed to determine the cause of
cracking and those developments related to UT enhancement. This
coordination will continue.

Electric Power Research Institute

The NRC staff wil ollow closely EPRI UT optimization development
work for the complex nozzle geometry. This work has other generic
implications

Individual Li es and Applicants of BWR Faciliti

Each licensee already been involved in discussions and written
+

correspondence \ n he NRC concerning i1nspections

151 NS

0 be performed.
This interaction, as 11 as cussions on a generic basis, will

t |
. - 1 . b r~ g ~ - 1 ~ ~ r P - 1

continue until | blem olution, although 1€ RC position shall

t" '.;"7 i ] 1 Fhie fnrthr ina - ,.. ;A,'_.

Al p :

Applicar r BWR OLs will « ! voived 1n similar interacti

0ther NRR

Office of Requ Re (RES) RES is responsible for
the Heavy Section Stee schnology (HSST) program. Information
obtained from th program will be usef the development of
generic fracty 1alys methods for a flaw at a geometric
discontinui T._- .

licensee
testing

1ns for new
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(v) 1Issue final guidance to applicants (Branch Technical Position)
and licensees (NUREG Document) - October 1979.

Potential Problems

The most serious potential problem facing the NRC staff and licensees
at this point is the discovery of a crack large enough to exceed the
ASME code criteria for required reinforcement area. This would result
in the need for a vessel repair (other than grinding) which would be an
undertaking of potentially large proportions and of safety significance.

A generic contingency plan is presently being outlined by DOR. As
scoping of such a contingency plan develops, we will document the plan
as Appendix A to this report.

The schedule may be lengthened by extension of UT analysis in the
performance of related task A-14,
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Damage Technology Improvements and 2D, Reactor Vessel Annealing
Feasibility. The results should provide improved means to
quantitatively describe the effects of material microstructure,
chemical compasition, neutron spectra and dose rate and allow
suitable evaluation, prediction and monitoring of irradiation
damage to reactor vessel steels. Included in this program is

a study of the feasibility of in-place annealing of reactor
vessels to restore fracture toughness to levels that will pro-
vide adequate safety margins should the material toughness
degradation be sufficient to preciude meeting licensing require-

ments. Funding for this program is now shared by DSS and DOR.

5. Interaction With Other Outside Organizations:

A. Licensees

Intermittent interaction with licensees is expected for the
purpose of obtaining required materials data,

NSSS Vendors

Some plant specific analyses have been conducted by the NSSS
Vendors. Review of the portions of these analyses relevant to
completion of the generic task will be required.  Some NSSS
Vendors have first hand knowledge of fabrication and materials

data relevent to low material toughness; review of these data
will be required,

EPRI

EPRI is currently funding a number of programs related to reactor
vessel materials toughness. These programs include studies for neutron
irradiation damage of pressure vessel steels and the development of
fundamental failure criteria based on elastic plastic fracture
mechanics. Interaction with EPRI to remain informed on the direction
and results of these programs and to ensure that appropriate NRC
licensing concerns are addressed will be required.

ACRS

This task is closely related to one of the generic items identified

by the ACRS and, accordingly, will be coordinated with the Committee
as the task progresses.

6. Assistance Requirements from Other NRC Offices

A. Office of Nuclear Regulatory Research, Division of Reactor
Safety Research, Metallurgy and Materials Branch
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RES is funding a major experimental research progran (Heavy Section
Steel Technology, HSST) through QOak Ridge National Laboratory to
determine the fracture toughness of reactor vessel steels and the
safety margins for reactor vessels. At the request of NRR, RES
recently modified this program to include materials with low
toughness that are representative of those at operating facilities.

RES has just initiated a comprehensive research progrim to experimentally
validate neutron irradiation damage in pressure vessel steels and the
associated calculational schemes used to predict radiation damage.

This effort is to be part of an overall program being conducted in
cooperation with research groups in tne US and Europe.

Office of Standards Development, Division of Engineering Standards,
Structures and Components Standards Branch

SD has assisted NRR in the study of the effects of neutron irradiation
and the evaluation of low toughness reactor vessel steels

over the past year by providing the services of Dr. P. N. Randall,

who is on loan to the Engineering Branch, DOR.

Office of Management Information and Program Control, Division of
Regulatory Information Systems, Processing and Programming
Branch.

MIPC has been assisting NRR in establishina a computer based
information system for the storage and retrieval of materials
surveillance data.

Schedule for Problem Resolution

The major milestones for the Reactor Vessel Materials Toughness
Program are:

A.

Determination of a preliminary engineering tracture toughness
criterion for low toughness reactor vessel materials and
appropriate operating conditions, (Tasks 2A and 2B). - December 1977.

Obtain information from licensees concerning neutron irradiation
surveillance materials, (Part of Tasks 2E and 2F). - December, 1977.

Complete generic evaluation of licensee surveillance materials,
(Part of Task 2E). - Ocotber, 1978.

Completion of the experimental program to determine the fracture

toughness of irradiated, low toughness reactor vessesi steels,
(RES Task) - November, 1978.
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./DOR:

Development of improved or alternate flaw detection
methods, including subtasks C2.1 thru C2.3.

The investig » work under this task will be performed under
existing contracts administered by the Office of Reactor Safety
Research. TEB/DSS and Eng. Br./DOR will provide input to this
task by participation in the NDE Research Review Group which
provides direction to the individual research projects. In
addition progress reports from these programs will be objectively
reviewed and related to licensing requirements. Manpower estimates
are as follows:

1978 1979 1880

-~

.3 «d -
.4 . .4

ERDA/industry sponsored programs, including
3.1 thru C3.9

and Eng. Br./DOR will evaluate the results of the ongoing
programs identified under subtasks C3.1 thru C3.9 thru review of
results published in open literature (specific revies assignments
will be made) and information exchange meetings with organizations
involved. Results will be related to identified licensing needs.
Manpower estimates are as follows:

field experience.

R will have the lead reponsibility for this task. The
task includes quantitative assessment of flaw
capability based on currently available inservice
ords at operating plants. Manpower estimates are




teria for conditions of
relief

from ISI
responsibility for this task will

include
tems, components or indi
tion requirements and
means of assuring conti

TaTals

¥
VUK.

Br./ The scope will
y<
inservice inspec
11ternate

T P
Mar power

exempting s

nued

estimates are as follows:

licensing

thru C6.4.
s from NRR,
in the

sary as the work

area (

requirer

vidual welds

limited inspectat basis

nents

| S I

ility -

D /Incce

be shared by MTEB/DSS
developing a basis for
from specified
defining acceptable
integrity of these items.

and

initiated
etection. Additional
. It is expected
y closely with 0SD
atory pm<‘t16n< stated
other tasks under this
Manpower estimates are

wOork on

in
in

1980
.5
F.

have representatives on work-

subgrour
writ

requiremen .

an
ina fl

'
|

ffort |

N |
vy 8

' e
ide constru
rns are unc

ASME

"r‘,:

d
law detection
ind

)od and are properly

ttees of ASME which

procedures,

N1ng acceptance

1 NRC representatives will

input to these groups and
consid-

orporation

at

of achieving

estimates are

subcommi

.
;11'3*}“'

1k1ng
o
1NCO

-4 ant
cient

AYrOcacc
'7’].7l< S

Inc

1ts the code rules

£€3

means

Manpower




management.

the d responsibility for the overall problem management.
in the scope of the problem management will be continuous

ng of the individual tasks and subtasks, coordination of

towards uniform licensing positions, initiation of new
based dentified needs and redirection of effort of
ing activities if required. he scope also ’

ion of yearly progress reports

f.’)'“:"']'"‘ ion. Manpower estima




-

ia for improved and alter-

icterization techniques.
aterials Br /RSR is currently funding four
ith different oraani tions which are expec ted

1

towards the olution of this probl

identified as the work progresses.

1ing requests 1 » initiated under a

ontract ‘¢ identified below:




B
-
IS

- T
1 h('hu 1€ )

Office of Inspection and Enforcement

[nput will be required from OIE Division of Reactor Construction
and Reactor Operation for Tasks C-1, C-2, C-4 and C-6 to assure
full and effective utilization of field experience in assessing
the flaw detection limits which can be achieved using the cur-
rently specified NDE requirements and in development of new
licensing requirements in this area. This input will be in the
form of OIE participation in planning and information meetings
for the identified tasks, their review and comment on proposed
licensing positions and their response to specific requests for
ISI information from operating plants.

chedule for Problem Resolution (see attachment 1 for task summary

/

Complete April 1978

Progress Report April 1978

Complete January 1979

Progress Report April 1978
Complete January 1979

SDONSOre

k C-2 Development of licensing criteria for improved and

ernate test

d) oI
Subtask C2.1
Demons tr:

Perf Nlal

high-power




Subtask C2.3
Propose AE-material property-flaw size October 1977
severity model

Establish model and differentiate defect October 1978
signals from other noises

idate model in lab for application to October 1979
tor monitoring

Monitoring ELHﬂfwnduntrj

sponsored programs
Valull otk o MR L

Because of the large number of subtasks involved, redundancy and
continuous nature of many of these programs, specific milestones
can not be established at this time. Completion dates for
specific research reviews will be established as such assignments
are made after initiation of work on the overall problem. The

review schedule will be consistent with the milestones of Task C-6.
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NRC is currently reviewing a licensee submittal for the decontamination
f a boiling water reactor primary coolant system utilizing a strong
hemical decontaminant (Dresden 1). A test program has been proposed

that will try 4 diversified methods of chemical decontamination on the

4 primary olant loops of a pressurized water reactor (Indian Point 1).

,
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" - . h | ]
] process being 'P,V'Jr';(",».rj ‘v_r Y.h,‘ Jresder | ‘dt..‘i‘ity is

indicative of the different technical questions that the staff must address;
+

the effects ¢ the chemical substance on the materials of

- o

In the near future licensee requests are anticipated for the replacement,

retubing r other major maintenance of PWR steam generators that have been

jamaged due to the denting phenomena (Turkey Point and Surry). The primar
side of these steam generators is highly contaminated and any maintenance
r removal operation will be a complex task with extensive radiological
nsiderations related to occupational exposures and a potential for signif-
icant off site considerations related to waste storage, transportation, and

Inasmuch as these decontamination programs may be proposed in order to
f decontamination requests will need to be accomplished on a timely basis.
) Ld | > o

ince this is a technical area where the NRC staff has limited expertise

jain access for repair or modifications related to safety, NRC review

and experience with ynmercial nuclear power plants, it will be difficult

t establish the necessary mear "\']'_A' juidance and criteria for the decc

tamination of operating reactors in advance of these anticipated licensee
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Carry out a review of current decontamination methods and steam
generator decontamination, repair, and replacement technigues to
determine advantages and disadvantages of existing methods

in relation to onsite personnel exposures during decontamination,
solution and waste handling radiological problems, offsite
releases associated with decoritamination and waste processing,
radiological considerations of ultimate disposal of
decontamination residues.

raction with Outside Organizations

Electric Power Research Institut

EPRI has an extensive 3 to 4 year program underway to develop
methods of increasing reactor availability, reduce radiation
exposure, and assure materials compatibility of decontamination
methods. This program is aimed at developing an acceptable
online or weak chemical decontamina%ion method that can

provide a decontamination factor of 3-10 with a minimum of

down time. NRC should follow the EPRI program closely

inasmuch as it is the method that would be most attractive

to licensees if it can be developed and licensed.

Atomic Energy of Canada, Limited

1sive body of successful weak chemical decontamination
been developed in the Canadian reactor program.
Af has licensed a private firm, London issociates; to
market its developed decon process. NRC should review
the Canadian method so that we can be veady to make
licensing decisions should it be proposed by any NR(
licensees.

Other F gn Decontamination Experiences

A review of Japanese and European decontamination experience

should be carried out to take advantage of any existing back-
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major milestones for this technical activity are as follows:
Dresden Materials Testing Report Submitt
Dresden Decontamination Licensing Resubmitta
L Completes Preliminary Review of Uresder
Decontamination Program and Materials of

tonstruction

"Evaluation of Kydrogen "ercoxide Additions
PWRs Prior to Refueling" cumplated

. onpletes Review of Dresden Decontaminatior
Procedures 2.d Materials Testing Results
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Procedures t« :ﬂ(”‘tlf_y Onsite Radiological Concerns
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Potential Problems
As indicated in Section /, the industry programs designed to
develop methods f reactor decontamination are scheduled for
completion in 1980. The results of these programs will
! 1 ) i . . 1 < -
availlable to assist NR 1n making licensing dec) ns such as

steam generator replacement that may be needed in 1979,
Therefore it is important that the staff develop its own

jelines on decontamination prior to any requests for
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In addition, although not required by the exemption, CPC has com-
mitted voluntarily to perform full scale, steam environment tests

of their other spray system which utilizes multiple nozzles on a

ring sparger above the core. We will take the position that GE
should perform an "Air Mockup of Steam Environment” test for the

BRP ring spray system, in conjunction with the CPC steam environment
tests. Comparison of the steam and the air tests will provide an
experimental basis for judging the interim acceptability of the GE
"Air Mockup of Steam Environment" method which was used for BWR/2
through BWR/5 plants. Those "Air Mockup of Steam Environment" tests,
as described above, constitute GE's primary justification for accepta-
bility of core spray systems, with consideration of steam offects on
spray distribution. Such a comparison of steam and air tests is
considered essential to justify continued BWR operation and licensing
in the interim period prior to completion of the extensive review
and/or further tests beyond the BRP tests that will be needed to
finalize resolution of this generic concern.

The staff will observe the CPC single nozzle and ring sparger steam
environment tests for BRP and will evaluate the test facility to
determine the facility's potential for any possible use in later,
large scale, multi-nozzle spray distribution tests for other plants.
If such tests are considered necessary as the result of detailed
review of the "Amendment 3 - Air Mockup of Steam Environment” tests,
knowledge of the CPC facility's capabilities will be useful in deter-
mining the optimum set of tests to be recommended or required.

A1l NRR technical organizations involved will review "Amendment 3"
(already submitted) to better define further information requirements.
The extent and exact nature of further tests (beyond the BRP steam
tests) and/or analyses which may be recommended will be determined
when the review has progressed to a point at which a meaningful con-
sensus among all reviewers can be determined by the Task Manager.
This will be possible following review of "Amendment 3" including
responses to first round questions, and including consideration of
the CPC-BRP ring sparger steam tests and the GE air prediction

of those tests. Whern a consensus is reached, the proposed course of
action will be submitted by the Task Manager to NRC management for

approval.

Following the review of "Amendment 3" and all subsequent submittals
by all Technical Review Branches involved, and following successful
completion and review of additional analyses and tests, if required,
it is anticipated that a Safety Evaluation will be published in the





















account for systems interaction to a large extent. Further-
more, many of our regulatory criteria are aimed at controlling
the risks from systems interactions. Examples include the
single failure criterion and separation criteria.

Nevertheless, there is some question regarding the interaction
of various plant systems, both as to the supporting roles such
systems play and as to the effect one system can have on other
systems, particularly with regard to whether actions or con-
sequences could adversely affect the presumed redundancy and
independence of safety systems.

The problem to be resolved by this task is to establish a
systematic process to review plant systems to determine their
impact on various other plant systems. For purposes of this
task, systems interaction is defined as actions or consequences
in one system that could adversely affect the redundancy or
independence of safety systems in another system or systems.

Plan for Problem Resolution

The plan for resolution of this task is to develop and imple-
ment, to the extent that a study indicates the need, a method
of review that will extend the presenc review techniques in
sufficient breadth and depth to assure a systematic and com-
prehensive review of systems interaction.

The plan will also include the development of criteria and
procedures to assure that applicants incorporate appropriate
systems interaction considerations into their design and
review process.

Qualified personnel shall be assigned to accomplish this plan.
The major tasks to be performed are:

(a) Establish a uniform designation of plant systems and
their associated functional inputs and outputs, and
determine the interface points or boundaries where
interactions can occur, including identification of the
types of interactions.

The subtask will be accomplished by use of the SRP,
selected Safety Analysis Reports, WASH-1400, and other
documents, as well as discussions with reactor manu-
facturers, architect-engineers, and utilities to derive



the designation of plant systems and functional inputs

and outputs. Review of the results of this and the other
subtasks by each of the technical review branches and
project management branches will provide further assurance
that all plant systems are properly accounted for and
correctly and clearly described and defined. This review
is scheduled to be accomplished at two specific milestones
identified in paragraph 7 of this task action plan. The
identification of the types of interactions will be an

1

identification by broad categories such as electro-mechanical,
thermal-hydraulic, and pneunatic-mechanical.

This subtask is divided further into four elements as
follows: (1) designation of systems, (2) designation of
system functions, (3) designation of interaction points,
and (4) designation of interaction types. These elements
e follow in a logical sequence of development but are some-
what interdependent. For example, the breakdown of a plant
into systems is dependent upon the functions to be performed.
Idealiy, a collection of components should be assigned to
3 system on the basis of performing one specific function
that is readily identifiable. Also, the subtask elements
have been chosen so that a discrete product can be pro-

a
duced; e.g., a list of plant systems. This procedure
11 1ows for assignment of work and control of output and
provides for review and concurrence control by all review
Yy in he
n order to accomplish this subtask and in order to estab-
ish a uniform basi for review by coanizant review branches,
it will be necessary to develop criteria for bounding the
extent of definition of systems, functions, interaction
points, and interaction types. The criteria must define

the items that will be retained in the ma
ind functions; otherwise, the matrix will

ix of systems

"
become unmanageable

and the review will not proceed on a uniform basis. The
criteria will serve as the basis to eliminate systems inter-
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Accordingly, the assignment of personnel from DSS to accomplish
this task should be from (a) Auxiliary Systems Branch, (b)
Reactor Systems Branch, and (c) Instrumentation and Control
Systems Branch. The fourth person should be selected from

among the Licensing Project Managers in the Light Water Reactors
project branches, and the fifth person should be selected from
the Systematic Evaluation Program Branch in DOR. The esti-
mated manpower for these assigned persons, including the
presently assigned Task Manager, is as follows:

Unit Man-Months

Auxiliary Systems Branch, DSS 7

Reactor Systems Branch, DSS 6

Instrumentation & Control Systems

Branch, DSS 8

AD for Light Water Reactors (Undesignated

Branch), DPM 7

Systematic Evaluation Program Branch, DOR 4

Light Water Reactors Branch #1 (Task

Manager), DPM 8
Total 40

In addition to these individuals, virtually all technical branches
within DSS, DSE, DOR, and DPM will be requested to review and
critique the end products of the task and provide a nominal Tevel
of time for consultation in selected areas. The requirements

of specific branches will vary as a function of their involve-
ment with systems. This time is anticipated to require about

15 man-months and will vary from one-half man-week to four man-
weeks per branch. This time will be expended over the span

of the task at the specific milestones indicated in paragraph

7 of this report.

In addition to the review and critique by cognizant review
branches within NRR, the assistance of the AD for Reactor
Safeguards, DOR, will be requested for consultant assistance

to aid in using the techniques for plant and systems reviews

that was developed by the workshop group for Industrial Security.

Technical Assistance Requirements

At appropriate points during the execution of this task, and
as the results becume available, the results of the ongoing
technical assistance program with Oak Ridge National Laboratory
(ORNL) now being conducted by DOR will be used in the task. In




order to accomplish this objective, cognizance of the ongoing
technical assistance program will be developed and maintained
by review of published information, attendance at meetings,
and conferences with personnel who are active in the program
in DOR and ORNL.

The scope of the task at ORNL is (1) to identify and evaluate
the safety significance of possible interactions between con-
trol and protection systems, (2) provide recommendations for
possible design modifications or operational requirements,

(3) perform a detailed analysis, including a failure mode
analysis, of auxiliary control systems specified by the NR

for the purpose of identifying any dependence between these
systems and the reactor protection system, (4) assess the
possibility of control system failures resulting in a challenge
to the reactor protection system, and (5) evaluate the signifi-
cance of possible adverse interactions between protection and
control systems, and the capability of the reactor protection
systems to mitigate the consequences resulting from these inter-
actions or from control systems failures. The task is further
described as follows:

For auxiliary systems specified by the DOR staff:

[dentify the possible failure modes in auxiliary system

ontrols.

[dentify the protection systems provided to "'Mi'r;.r{?l?
the consequences resulting from the control system

failure and an evaluation of their capability to do

[dentify possible adverse interactions between pro-
tection and control systems as a result of the assumed
failure.

ine the effect of each failure on fuel inteqrity

+ +

e reactor coolant pressure boundary.

)f the probability of occurrence of

J

challenge to the protection system.

areas where modifications to the auxiliary control
or the protection systems wol , in a signifi-

int increase 1n protectio
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Potential Problems

One of the problem areas is that systems interaction cuts across
all disciplines and technical branch review areas and cuts across
all groups and divisions. Consequently, in order to effectively
perform a review for systems interaction, it is necessary to
either define more clearly and more extensively the primary

and secondary review responsibilities in the SRP or organize

a new element to perform the review. The real problem is where
to place this new organizational element if one is formed.
Consideration will be given during execution of this task to

the resolution of this problem.

i
.
|

second potential problem area is related to estimating the
scope and extent of effort required to complete subtasks (c)
and (d) concerning the potential revisions to the SRP and the
fevelopment of criteria and procedures for use by applicants
in their design and review of plant designs for systems inter-
action. Therefore, it is anticipated that at the completion

of subtasks (a) and (b), a reassessment will be made of the

follow-on effort to complete subtasks (c) and (d). It is
expected that the information generated by completion of sub-

1
0""

\

ind (b) will provide a valid basis for a reassess-
ment of the balance of effort to complete the task.
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TASK NO. A.

tle: Digital LJruuter Protection System
Lead 0n<poqﬁjbwl Division of Systems Safety
Lead n),ijtanf U1rpuuur R. Tedesco, DSS:PS

a,k Manag s

Beltracchi, DSS:ICSB

Problem L°xrrwgt on

Current design trends are for reactor protection systems to
incorporate digital computer technology and components.

The staff is currently reviewing an operating license

application for a plant design in which digital computers

are utilized as initiation log levices for two reactor

trips. Additional applications for protection system

designs using digital computers have been docketted and are

under review by the staff,

A need exists to standardize the satety review of reactor

[ < " 1 ~A N s 14 1 9 > c 3
protection systems incorporating digital computers. 3

nce

digital technology is considerably different from the analog

technology previously used for protection systems, the criteria

appropriate for the safety review of digital-computer-based
stems are different from those used for analog based

3 ystems Although the ANO-2 digital computer based protection

been reviewed, the techn rapidily changing,

ology is

specially in the area of software, and needs to be assessed.

The benefits of standardizing the review are:
a he de Jn leveiopment, and qualification information
required | e staff to nduct the safety review are

APPROVED BY

~

TASC, OCT!

A-19 REVISION O

OBER 19,




jefined to the applicant.

Documentation requirements for safety review criteria

to be used by the staff in the evaluation of digital
y

-omputer hardware and software are uniformly stated.

A standard Plan will define uniform and consistent

widelines fo ~-onduct of the safety review. -

Plan for Problem Resolution

A s ~ -
Approach
of digitai-

riteria and

loped drawing

The experience of t Requlatory

conducting the
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B. End Products
The end products of this technical activity and their use

in the licensing process are:

)

1) A recommended revision to the Standard Format” which
defines the design, development, and qualification
information required by the staff to conduct a safety

review of reactor protection systems incorporating

L 9

- 1 Aamniot - SR FaT:1
11gi1tal computer technology.
" A Benmasae T . . ned RT 3 ¢ N 1 .
A Branch Technical rosition (BTP 5 to Dbe written that
19 - - -~ .~ N * -~ L ) | P 1T M
will ontain the saftety review criteria )r the evailuation
.4 1 mr a 5 08 ~+1Aan ; 1 n
)T digital computer based protectio ystems. in the
ensing process, the BTP will serve as the b 1§
+ g « : - S A
) he safety review.
. 4

A revision to the Standard Review Plan which defines

the guidelines for the execution of the safety review
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Each technical consultant to St in conducting

the safety review for the digi computers proposed

in the ANO-2 arplication is to submit a report

umenting the guidelines/criteria and methodolcgy

the review.

Conduct a surveyof other Goverment
to determine the criteria and methodology
evaluating the performance of digital computer

hardware and sottware.

standards and international standards

digital

of Tasks 1-4 above and write

Standard Review Plan and recommend

the Standard Format to e Office of Standards

revisions for management review,
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ASK - Jocument !

i nfrren in a . sesd -
information recuired, quideline:s;

'ria, and methodology used in conducting the reviaw

f the design and qualification of the digital computers
proposed in the ANO-2 protection system The manpower

estimate for this task is 10 man-days.

ask 3 - Conduct a survey of other goverment agencies

nari1fiod in Ceao 10 £ \ in m ~1Aan a "

pec ed 1n section 5) to obta ethodology and
techniques used to evaluate computer systems
enerate a report on each survey conducted. The

manpower estimate for this 1S Z man-day

Task 4 - nauc 1 review Ot availiapie 1ndustry
tandard and nternat | stardards used for gesign
aind qualification of digital computers. Generate

a report for each review conducted. The manpower
estimate for tr tesk i | nanda

+ act 1 . 1 Branct Techr 3 9 + 1 Anag the
revisions to the Standar rmat and the Standard
eview lan These d ment are ther 3 be jbmi tted
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NUREG-Review

Addendum to Standard Review

Plan
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survey of government

methodology and

techniques used to evaluate computer systems

'rovide a report for each survey supported The

manpower estimate for this task is 10 man-days

- Provide support for survey and review
yle industry standard and i1nternational
ised for design and qualif

T

uters. Provide a report

The ianpower estimate fo
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e interactions With Uutside Urganizations
i 4 -

A

A. National Bureau of Standards

” ] Task 3 - Survey of Government Agencies Conduct a
survey of National Bureau of Standards me thodology
ind criteria employed for evaluating computers and
omputer proqrams

ome Air Development Center

ask 3 - Survey of Government Agerncies ynduct a
iryey T < ne Alr evelo t enter ethod 1Y
snd T+ i = mr ¢ ~ | s "
AT Y eria em yed )r evaluating ymputers and
- .
puter pr 'r]
5 ; me “pv y ety
. . 4
ask 4 irvey echnica etie nauct a
irvey f the t mputer ety, and specit 3
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Nuclear Instrumentation

Technical Committee No. 45:

Sub-Committee 45A: Reactor Instrumentation

Application of Digital Computers to Nuclear Reactor

Instrumentation, Control and Protection. Obtain

and evaluate the most recent draft of this standard.

E. American Nuclear Society

1) Task 4 - Survey of Technical Societies. Obtain and
evaluate the most recent draft of the APLPHA System
Standard. The ALPHA Class digital computers are

used in protection system applications in Nuclear Power

Plants.

6. Assistance Requirements From Other NRC Offices

None required

7. Schedule fcr Problem Resolution

A. Summary Schedule
Because the current resources are sufficient only for the review

of ANO-2, this effort will not be initiated until the ANO-2 review

is completed in December, 1977.



/ided as Table I. 'y of manpower

presented in
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10.

1.

of the externalized costs and related impacts expressed where
possible in quantifiable terms.
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A1l results and documentation must be tailored to facilitate
direct incorporation into the licensing process. The amount of
information concerning the coal fuel cycle is vast, requiring
judicious selection of information for inclusion in the results
of this study. The prime criterion for evaluation of the

study results is that they should be applicable to the decision
making requirements of NEPA as implemented by the NRC in its
preparation of EISs and the subsequent hearing process. The
results should focus on significant factors relevant to the
balancing of irreversible and irretrievable commitment of
resources, the relatiorships hetween local short term uses of
the human environment, and the maintenance and enhancement of
long term productivity. The primary application of the results
of this study will be resolution of NEPA issues arising out of
licensing of a nuclear power plant.

General Approach and Methodology:

For the purposes of this study and to describe environmental
impacts, a model or reference system for the coal fuel cycle

has been selected. This is shown in Figure 1. Selection of the
mode]l system was constrained by the availability of requisite
technologies (i.e., require no major scientific or engineering
advances).

Each step within the coal fuel cycle has associated environ-
mental impacts. These are frequently separate in both place
and time and will be discussed separately and sequentially.

The project effort will be accomplished principally through
outside contractual effort under the general overview of the
responsible Assistant Director and designated Task Manager with
technical assistance of the Task Committee to be organized
within NRC. The Task Committee, in addition to the responsible
Assistant Director, will consist of representatives of each of
the branches designated in 3. and 6., below. Coordination and
cooperation of other Federal and State agencies will be main-
tained throughout with assistance of these agencies being
sought in the data and information gathering stage of the

work.

The project is proposed to be conducted in the following

general stages or principal project tasks. Project tasks are
more fully described within the overall project framework and
timeframe given in Section 7, Schedule for Problem Resolution.

The principal project tasks are given here for general reference
and orientation to the reader.




Exploration

Physical
Disturbances
Noise

Mining and
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Transportation
(Rail, Barge,
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GENERAL ENVIRONMENTAL EFFECTS
OF THE COAL KESOURCE SYSTEM
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!/Various and numerous alternatives for coal processing to produce gaseous, 1iquid and
and solvent refined solids are not to be included in this project.
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The end product for ti rwarding of a
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should be made to Appendix J to 10 CFR Part 50. The memdrandum
will address the technical changes sought and will present
sufficient value/impact information for the 0SD to complete the

assessrent required for all regulation changes.
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It is the NF ition that construction permit applicants for which

fety Evaluation Report was issued after July 1, 1974, are required
t 1alify all safety related equipment o the requirements established
r ¢ rd 323-1974, "IEEE Standard for Qualifying Class IE
J nt for Nuclear Power Generating Stations

ndustry has been developing
ethods that will be used to qualify their equipment in order to

yti1sfy the objectives of the standard Certain proposed concepts and
. i essing equipment qualification, such as
f ' irgins, aqing effects on materials and equipment, and adequacy

f testir imulators, which simulate the worst case environment for the
f ent ! e not et been res ved.,
In order to expedite the review and assess the adequacy of the qualification

ethods, on a case by case basis, a generic approach to review the :
t qualification methodology and the acceptance criteria used by

the r Nuclear Steam Supply (NSS) and Balance of Plant (BOP) equipment
Y t be nducted, and resolution of the above actions for
P, 4 § . r ct ¢+ 1 hed
’ -3 o
taf equest the nuclear steam system suppliers and the
} \ § ¥ :‘.,. enul nent Jl:‘-{r,r‘ t,. 'x,‘”"t th91'

fot related equipment qualification proarams that describe the
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ethods, acceptance criteria, and test procedures that are used or

will be used to qualify their equipment to the requirements
established in IEEE Standard 323-1974 (as augmented by Regulatory
Guide 1.89 The enclosed appendix provides the current status of
+hi oaffrre

The individual nuclear steam supplier and the balance of plant

supplier responses will be evaluited by the staff in order to
assess if the degree of conformance of these programs to the
3 ]

s augmented by

$
o

requilremer aDl11shed 1r Angara -
[ + 4 ] G - 2k
e jla ry U e | 4 ire a [ 1DIe
f End Product
- - N 2 - - - o
h¢ eV st ior for e r $ O‘r“;, nuclear ;o!_‘ .\’,7‘.") and bd‘an'\,e
) " 1 ¢ + rs nf *an 1
T ¥ nt equipment IDP er wl | oé 1n the TorfMm C a tOpicCail
report evalvation. It is envisioned that once the criteria,
ethod 1y, and equipment scope is defined in the topical reports,
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nical Organizations Involved

A. DSS/Containment Systems Branch
I Required Safety Related Equipment Scope
" 11 » s
Assure that a safety related equipment inside containment,
required for design basis events and reactor shutdown, that
.Aiv‘f been 1der tified t,_v ;"it‘ are ‘Jvfﬂddfffd
¢ validity of tnvironment

a Evaluate the validity of normal, abnormal, and accident

environment 11 »ji‘t ntainment
‘
t Estat h eny nmental envelope requirements (e.qg.
pre ire, temperature, and time of exposure) to which
1fety related equipment must be qualified to.
M 1 Y
J ficat ethodology
a tvaluate the methodology used t jlate environments
de ntainment and confirm that the simulated environ-
1 -
men t rovide a sufficient margin envelope for design
: ’ ¢ " - d CIl Q A in sval
1515 events for LOCA and MSLE And, assist in evaluating
Jir ncepts utilized in the qualification of safety
relat equipment to assure formance to IEEE
tandard 974
| 1 " 1
t Evaluate proposed analyses which justify qualification
3 ';0,> ] ty
A r +
1 Report

Submit equipment qualification evaluation to Task Manager.

\'.‘Avl wer L i re . t,'
. _ , 4 £ Trenies : s Fusl

Y week pase n 4 pical Report tvaluations)
FY-79 9 man-week Based or Topi Report Evaluations)
Tota an-week

AU X Y Sys té ranch
required yfety Related Equipment Scope
a Confirm that the safety related equipment outside con-

ent, required for high and moderate energy line breaks
and other design basis events such as flooding and pipe
whip that have been identified are adequately enveloped
environmentally.




e

b) Assure that all safety related equipment outside con-
tainment required for design basis events and reactor
shutdown, that have been identified by RSB, are evaluated.

Va Validity of Environment

a) Evaluate the validity of normal, abnormal and accident
environments that have been identified based on accident
condition input by AB.

b Establish environmental requirements outside containment
with required margin) to which safety related equipment
ust be qualified to (including time of exposure).

3 Jualification Methodology

Evaluate the methodology used to identify and simulate en-
ironments outside containment and confirm that the simulated
\d/or analyzed environments provide sufficient margin to en-
velope the expected range of operating conditions. Also,
assist in evaluating aging concepts used in the qualification

safety related equipment to assure conformance to IEEE
tandard 323-1974
equipment qualification evaluation to Task Manager.
Mar W Keq erits
; 24 man-weeks (Based on 4 Topical Report Evaluations)
FY-79 -- 18 man-weeks (Based on 3 Topical Report Evaluations)
Tatal a an-week
ient Ar Branch
Required Safety Related Equipment Scope
luate the validity of normal, abnormal and accident radiation
environments that have been identified for inside and outside
V + 4 y r ’,0
a Establish radiation environment enveliope requirements
wit equired margin) to which safety related equipment
£y r

je and outside containment must be qualified to.




or

Verify the adequacy of the designs' conformance to
Regulatory Guide 1.89, with regard to radiation doses
and methodology used to simulate the required environments
n safety related equipment inside and outside containment
considering the postulated conditions of the event being
evaluated.

3 Evaluate aging concepts (due to radiation) addressed in the
14¢ 13tion of equipment.

;bmit equipment qualification evaluations to Task Manager.

‘/‘A:r DoOwe Y ;4,'A‘r. Jtrements
FY-78 -- 8 man-weeks (Based on 4 Topical Report Evaluations)
FY £ man-weeks (Based on 3 Topical Report Evaluations)
Total -- 14 man-weeks
Reactor Systems Branch

| R,.“ red afety :.,,:,?,,;j ;‘J‘A‘L"“"']t 'Jr_()f}p

nfirm that the safety related equipment identified as being

required for certain design basis events and reactor shutdown
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