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MEMORANDUM FOR:  James M. Tayler
Executive Director for Operations

FROM: Edward L. Jordan, Chairman
Committee to Review Generic Requirements
SUBJECT: MINUTES OF CRGR MEETING NUMBER 190

The Committee to Review Generic Requirements (CRGR) met on Wednesday,
July 25, 1990 from 1:00-5:00 p.m. A list of attendees at the meeting is
enciosed (Enclosure 1). The following items were discussed at the meeting:

1. C. Thomas, A. Gody, E. McKenna, and J. Spraul of NRR presented for CRGR
réview a proposed new Standard Review Plan Section 17.3 on Quality
Assurance. The Committee recommended in favor of 1ssuing the proposed
section, subject to clarification of the applicability. This matter is
discussed in Enclosure 2.

for Generic Safety Issue B-56 and a proposed revision to Regulatory
Guide 1.9. (This matter was previously discussed at Meetings 171 and
176.) The CRGR recommended in favor of issuing the proposed regulatory
guide subject to a number of revisions. This matter is discussed in
Enclosure 3.

In accordance with the EDO’s July 18, 1933 directive concerning "Feedback and
Closure of CRGR Reviews," a written response is required from the cognizant
office to report agreement or disagreement with the CRGR recommendations in
these minutes. The response, which is required within five working days after
receipt of these minutes, is to be forwarded to the CRGR Chairman and if there
s disagreement with CRGR recommendations, to the EDO for decisionmaking.

Questions concerning these meeting minutes should be referred to

Dennis Allison (492-4]48).
‘fé§§;%;// 5Z;dhn. Chairman

Commit to Review Generic
RequivYements

Enclosures:
As stated

cc:  Commission (5)
ECY
J. Lieberman
P. Norry
D. Williams
Regional Administrators -
CRGR Members 1
9306170172 930422
PDR PR

50 S7FR14514 PDR



ENCLOSURE 1

Attendance List for CRGR Meeting No.

July 25, 1990

CRGR Members NRC Staff
E. Jordan W. Minners
F. Miraglia A. Serkiz
L. Reyes C. Thomas
R. Burnett (for G. Arlotto) A. Gody
B. Sheron E. McKenna
J. Moore J. Spraul
0. Chopra
CRGR Staff H. Alderman
C. Nichols
D. Ross J. Raval
J. Conran E. Tomlinson
D. Allison L. Plisco
D. Holody
G. Mizumo
F. Rosa
A. Thadani
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TOPIC

C. Thomas, A. Gody, E. McKenna and Spraul of NRR presented a proposed new SRP
Section 17.3 for CRGR review. The new section would reduce the emphasis on QA
program structure and increase the emphasis on performance. This would better
reflect current practice in reviewing QA program descriptions. However, the
staff indicated that it would not introduce any new positions. The new
section would apply to future applications for CP’s, OL's or desi?n approvals.
Licensees with existing approved QA program descriptions could volunteer to
adopt the new Section 17.3 or they could continue using the existing Section
17.1 or 17.2, even when proposing changes for staff review.

A copy of the slides used by the sta.f in the presentation is provided as an
attachment to this enclosure.

BACKGROUND

The package provided for CRGR review was transmitted by a memorandum dated
June 4, '990 from F. Miraglia to E. Jordan. The package included:

ki Proposed SRP Section 17.3

2. SRP Comparison

3. SRP Sections 17.1 and 17.2 (Current)
4. Comment resolution

CONCLUSTONS/RECOMMENDAT IONS

The CRGR supported issuance of the proposed SRP section, subject to
clarification of the intended applicability. (That is, an applicant for 2
CP/OL that references a standard design developed under a Section 17.]1 QA
program would not be required to adopt Section 17.3 for the Standard
designer’s QA program.)

This action was not considered to be a backfit.



Enclosure 3 to the Minutes of CRGR Meeting No. 190

July 25, 1990

Proposed Resolution for GSI B-56, Diesel Generator Reliability

TOPIC

W. Minners (RES) and A. Serkiz (RES) presented for CRGR review a revised
proposal for final resolution of GSI B-56, "Diesel Generator Reliability".
The proposed resolution included proposed Revision 3 to Reg. Guide 1.9 and

an implementing generic letter. The B-56 issue was reviewed earlier by CRGR
at Meetings Nos. 171 and 176; and the current review package included revis-
ions reflect CRGR comments and recommendations from those earlier meetings.
The proposed resolution involves backfitting; specifically, the imposition of
new NRC staff positions/guidance relating to EDG reliability monitoring and
EDG reliability programs. The proposed backfits were presented as cost-
justified safety enhancements by the sponsoring staff.

Copies of the briefing slides used by the staff in their presentations to the
Committee are enclosed (Attachment 1).

BACKGROUND

1. The documents submitted initially to CRGR for review in this matter were
transmitted by memorandum dated June 19, 1990, E.S. Beckjord to E.L.
Jordan; the initial review package included the following documents:

3.  letter dated May 3, 1990 from W.H. Rasin (NUMARC) to E.S. Beckjord
providing NUMARC Initiative 5A.

b. Enclosure A - Responses to CRGR Comments (from CRGR Meeting No. 176)
dated May 29, 1990

&, Enclosure B - Working Draft, dated June 14, 1990, of Revision 3 to
Reg. Guide 1.9

d.  Enclosure C - Draft Generic Letter, dated June 15, 1990, "Reguest
for Action Pursuant to 10 CFR 50.54(f) Related to the
Resolution of Generic Safety Issue {GSI) B-56,
Diesel Generator Reliability"

e. Enclosure D - Draft Backfit Analysis, dated May 30, 1990, "GI B-56,
Diesel Generator Reliability"

f. Enciosure £ - Draft Federal Register Notice, dated May 29, 1990

g. Enclosure F - Appendix D, Dated May 2, 1990, to NUMARC 87-00,
“Guidelines and Technical Bases for NUMARC Initia-
tives Addressing Station Blackout at Light Water
Reactors"



h. Enclosure G - Draft memorandum, dated May 8, 1990, “Resolution of
Generic Safety Issue B-56, EDG Reliability", and
enclosed model Safety Evaluation Report

2. A revision to the initial B-56 review package was transmitted by
memorandum dated July 9, 1990 (Attachment 2).

3. NUMARC provided comments on the proposed resolution for GSI B-56 directly
to CRGR via letter, dated July 18, 1990, to E.L. Jordan (Attachment 4).

CONCLUSIONS/RECOMMENDAT IONS

As a result of their review of the B-56 issue, including the discussions with
the staff at this meeting, the Committee recommended in favor issuance of pro-
posed Revision 3 to Reg. Guide 1.9 and its implementing generic letter, sub-
Ject to several conditions stated below:

i. The staff should revise the format of proposed Revision 3 along the lines
discussed with the staff at this meeting (see Attachment 3), 50 that
Regulatory Position C.6 identifies the principal elements of an EDG
reliability program acceptable to NRC, but the detailed content currently
included under C.6.2, C.6.3, C.6.4, C.6.5, C.6.6 and C.6.7 is moved to a
new Appendix. The new Appendix should note explicitly that the detailed
information provided therein is intended as illustrative examples and
considerations that could be used, by licensees who choose to do so, in
developing EDG reliability programs based on the principal elements
contained in Regulatory Position C.6. (or the equivalent guidance in the
NUMARC Appendix D dated 5/2/90). Also, the Reg. Guide should state
explicitly that the principal elements of the EDG reliability program
identified in Regulatory Position C.6 are intended as guidelines, which
need not be used by a licensee to replace or supplement an existing
successful program.

2. The staff should revise the proposed implementing generic letter to make
clearer that NRC is, in accordance with the provisions of 10 CFR
50.54(f), requiring licensee response as to whether they will provide a
regulatory commitment (a) to implement NUMARC Initiative 5A, and (b) to
implement voluntarily the guidance for monitoring and maintaining EDG
reliability in Regulatory Positions C.3, C.4, C.5 and C.6 of Revision 3
to Reg. Guide 1.9 (or equivalent guidance in NUMARC's Appendix D), as the
means of complying with 10 CFR 50.63; and, if not, describe their altern-
ative method for compliance with the rule. Specifically, the wording in
the last paragraph cn page 1 of the proposed generic letter (e.g., the
reference to “complying with" the Regulatory Positiions in Reg. Guide 1.9)
should be revised or deleted, to make clear that this letter is a
generic information request only, and to avoid any suggestion that the
letter is intended to impose new regulatory requirements. The wording
in the first paragraph on pages 1 and 2 is generally more suitable in
that regard, and should be used as the model.

Also the discussion under "Purpose and Background" in the proposed
generic letter should be expanded to discuss the linkage between GSI B-56
and 10 CFR 50.63 (Station Blackout rule), specifically with respect to
identification of the need for detailed guidance for monitoring £DG reli-
ability and for EDG programs.



The staff should reexamine the wording of the Backfit Analysis provided
with the review package for the B-56 issue, and the "Backfit Discussion"
in the proposed implementing generic letter, and revise as appropriate to
make clear that the staff is reaffirming at this time (in the Tight of
the most current information available) the applicability of the bounding
type cost estimates made for anticipated EDG reliability activities in
the USI A-44 resolution approved earlier in connection with the Station
Blackout rule. The comments received from NUMARC seem to lack recogni-
tion of this relationship, and a more explicit (perhaps expanded) discus-
sion of this point in the B-56 package may be helpful.

The CRGR considered explicitly in discussions with the staff at this
meeting comments submitted formally by NUMARC in their July 18, 1990
letter (Attachment 4), and reviewed the proposed responses to those
comments provided at the meeting by the staff (Attachment 5). The
Committee agreed with the overall thrust and tone of the proposed
responses, and offered specific suggestions for several minor changes
to improve their clarity and internal consistency. In finalizing the
responses, the staff will consider expanding the discussion in areas that
address policy type issues raised by NUMARC (e.g., whether there is any
current need for detailed regulatory guidance on EDG reliability
programs, and the effects of the recent Appendix [ revisions by NUMARC).

The CRGR noted their disappointment and consternation at the recent
NUMARC action in removing abruptly from their Appendix D guidance
document much of detailed guidance on EDG programs previously included
there. This action by NUMARC followed several years of extensive coord-
inative effort by the NRC staff to develop, in cooperation with NUMARC,
complementary detailed EDG guidance (specifically, Revision 3 to Reg.
Guide 1.9 and the NUMARC Appendix D document). As a result of those
coordinated efforts, the NUMARC Appendix D guidance reviewed by CRGR at
Meeting No. 176 was judged to be a fully acceptable equivalent to the
detailed guidance in the staff's proposed Revision 3 to Reg. Guide 1.8.
At that point, the Committee recommended, and the staff agreed in prin-
ciple, that Appendix D should be adopted (essentially without excep-
tion) as an industry standard, suitable for referencing by the licensees
as acceptable means for monitoring and maintaining EDG reliability.

The staff informed NUMARC of the planned endorsement of, and reliance on,

the Appendix D guidance by NRC. Notwithstanding, NUMARC chose to abrupt-

ly remove from Appendix D in a recent revision much of the detailed EDG

program guidance that made it suitable for referencing as a standard.

That action by NUMARC at this late stage has rendered largely a waste the
expenditure of significant staff resources and CRGR review time over the

last year-or-more, pursuing development of complementary detailed NRC and |
NUMARC guidance on EDG programs. Beyond the waste of staff resources in- }
volved, the time spent by the staff in pursuing that objective in good |
faith represents a year-or-more of unnecessary delay in cominrq to regula- |
tory closure on the B-56 issue as now proposed by the staff. |

There was a CRGR consensus that the Chairman should send to the EDO a |
separate letter more fully discussing the circumstances involved, and
expressing the Committee's concern regarding the broader policy implic~
ations of the NUMARC action.
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RESOLUTION OF GSI B-56
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ADVISORY COMMITTEE ON
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BY
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REACTOR AND SAFETY ISSUES BRANCH
DIVISION OF SAFETY ISSUE RESOLUTION
OFFICE OF NUCLEAR REGULATORY RESEARCH
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PURPOSE OF BRIEFING

UPDATE ACRS ON RECENT
B-56 RESOLUTION ACTIVITIES

REVIEW RG 1.9, REV. 3

COMPARE WITH NUMARC’s
APPENDIX D

REVIEW IMPLEMENTATION ACTIONS

REVIEW CURRENT STATUS
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B-56 RESOLUTION ACTIVITIES

ACRS BRIEFED 10-2-89 AND 10-6-89
CRGR MEETING 10-11-89

NRC AND NUMARC STAFF CONTINUED
DISCUSSIONS.

RG 1.9, REV. 3 UPDATED (8-18-89 -->
11-28-89)

NUMARC-8700, APPENDIX D REVISED
(7-21-89 --> 11-6-89)

RG AND APPENDIX D MADE IDENTICAL
WHERE POSSIBLE.

CRGR MEETING 12-20-89



OVERVIEW
RG 1.9, REV. 3

Has been revised in response to comments
received and discussions with NUMARC’s B-56
working group.

Integrates into a single RG guidance previously
addressed in RG 1.9, Rev. 2, RG 1.108 and
Generic Letter 84-15.

Defines reliability program and supplements
guidance provided in RG 1.155.

Better defines testing reqmts, eliminates cold
fast starts and minimizes accelerated testing.

Defines alert levels, remedial actions and
reporting regmits.

Incorporates proven industry practices as described
in NUMARC’s revised NUMARC 8700, Appendix D.

Utilizes INPO’s Industry-wide Performance indicator
Program (PPIP) surveillance definitions.



CROSS-REFERENCE BETWEEN REGULATORY GUIDE 1.9, REV. 3

(11-28-89) AND NUMARC-8700, APPENDIX D (11-6-89)

RG 19,REV 3
SECTION

NUMARC-8700
APPENDIX D

Section A, Introduction

Section B, Discussion

Section C, Regulatory Positions

Cl,
Ca,

C3,

C4,
CS,
C.6,

Design Considerations

Diesel Generaior Testing

C.2.1, Definitions

C.2.2, Test Descriptions

C.2.3, Preoperational and
Surveillance Testing

EDG Reliability Goals and
Calculations

C.3.1, Reliability Goals for SBO

C.3.2, Diesel Generator Reliability
Calculations

C.3.3, EDG Reliability Program
Monitoring

C.3.4, Problem EDG

C.3.5, Recovery From A Strong Alert
(EDG Program)

Record Keeping Guidance
Reporting Criteria

EDG Reliability Program
C.6.1, Diesel Generator
Reliability Target
C.6.2, Diesel Generator Surveillance
Plan
C.6.3, EDG Performance Monitoring
C.6.4, EDG Maintenance Program
C.6.5, EDG Failure Analysis and
Root Cause Investigation
C.6.6, Problem Close-out
C.6.7, Data Capture & Utilizaticn
C.6.8, Assigned Responsibilities and
Management Oversight

Section D, Implementation

(Use RG 1.9,Rev.3)
(Use RG 1.9,Rev.3)

(Use RG 1.9,Rev.3)
D.1

(Use RG 1.9,Rev.3)

(Use RG 1.9,Rev.3)

NUMARC 8700, Sec. 3.24
D.2.2
D.23D24
D.244
D243
D.2.1
D25
D3
D.23
D.3.1
D.3.2
D.34
D.35
D.3.6
D.33

(Use RG 1.9,Rev.3)

Introduction



OVERVIEW of NUMARC 8700,
APPENDIX D, EDG RELIABILITY PROGRAM
(11-6-89)

Introduction: Refers to NUMARC 8700 (11-19-87). Section 3.2.4

provides guidance for selecting EDG target
reliability levels required to comply with
the station blackout rule.

D.1 Definitions: Defines start and load-run demands, failures,

exceptions, unit EDG reliability, exceedence
trigger value, corrective and preventative
maintenance, etc.

D.2 Procedures for Monitoring Effectiveness of EDG Reliability Elements:

D.2.1 Maintenance of EDG Reliability Data
D.2.2 Determining Performance and Reliability Indicators
D.2.3 Comparison of Calculated Unit EDG Performance
Reliabiiity Indicators to Trigger Values for
Selected Target Reliability (see also Table D.2-2)
D.2.4 Actions for Individual Failures and For Exceedence
of One or More Trigger Values
D.2.4.1 Actions for Plants That Do Not Exceed Either
Trigger Value
D.2.4.2 Actions for Plants Exceeding a Smgle
Trigger
D.2.4.3 Actions for Plants That Exceed the 50 and
100 Demand Triggers
D.2.4.4 Problem EDG
D.2.5 Reporting Requirements

D.3 Current and Recommended Industry Practices on EDG

Reliability:

D.3.1 Surveillance N<eds

D.3.2 Performance Monitoring

D.3.3 Data Systems

D.3.4 Maintenance Program

D.3.5 Failure Analysis and Root Cause Investigation
D.3.6 Probiem Closeout



10 CFR 50
Section 50.63

l

EDG Reliability
Target Level

3

Responsibilities
and Management
Oversight

Surveillance
Requirements

Y

4

Maintenance
Program

Vs

Data System

Performance
Monitoring

A

Probiem
Closeout

'

Failure Analysis
and Root Cause
Investigations

Figure 2 - Interaction of EDG Reliability Program Elements




INDUSTRY PRACTICE - EDG RELIABILITY
(APPENDIX D, SECTION D.3)

1. SURVEILLANCE NEEDS
2. PERFORMANCE MONITORING
3. MAINTENANCE PROGRAM

4. FAILURE ANALYSIS AND
ROOT CAUSE INVESTIGATION

5. EDG PROBLEM CLOSEOUT

6. EDG RELIABILITY DATA SYSTEMS



EDG RELIABILITY
MONITORING & ACTIONS

0 Based on monthly surveillance testing.
0 Nuclear unit monitoring for SBO

0 Utilizes reliability program and establishes action states vs. targets.

Action Failure Combinations
Target State (_ All EDGs)
95 Mild 3/20 or 5/50 or 8/100
95 Strong 4/50 and 8/100
978 Mild 3/20 or 4/50 or 5/100
975 Strong 4/50 and 5/100

o Problem EDG:

3/50 ---> Mild Action State (Fig. 1)
4/25 ---> Strong Action State (Fig. 1)

Verification Testing
Reg. Pos. C.2.3.2
7 consecutive failure tests

5/25 ---> Declare EDG inoperable, carry
out level of overhaul required;
7 consecutive failure free tests



figure | Graded Resporme to Degrading ¥0G Rellisbility

(11-25-89)

NORMAL ACTION STATE

KILD ACTION STATE

STROMG ACTION STATE

o Contimm surveiilance
ord condition
monitor ing sccord!
to spproved ralfabli-
ty progrem plen.

o Ropelr fallures s»
they occur,

Review faliures in last 20,
S08100 demacds to determine
if there are patterns in
the fallure modes or couses

PATTERR

|

N0 PATTERN

Devise corrective

sction
for obaerved fallure
pattern

|

foplement & progrem

close-out procedure
for the sbove

corrective sction

1

survelllience snd/or
corndition mnitoring
for most llkely
fellure modes

|

implement 8 problem

ctc'nc-cm proc.;mn
or sugment

surve!ilsoce/condition
monitoring

]

!ot"‘ the

adjustments 10 the
£0G relisbility

e on-alte
tor of

progrem .

1. Notify the MRC of
the atert,

2. Ascertsin the returs
of the relisbliity
probiem. Assessment
sctions should
irncludde ore or more
of the following:

o root ceuss sneliyels

o sraiynis for
patterrm in fallure
modes snd

coumes
(lent 100 demands)

0 Assessment of other
tents fallure
nformat ion

e Explorstory
survelllsnxe

o Expioratory cond!-
tion monitoring

e Reilability dieg-
notic sralysis
(FEMA_ fault tree,
tr.cl'r. e trend-
ing, #tc.)

o Design/operational
changes

3. Document and isple-
ment corrective
sctions plen.

&, Ravies relisbiiity
program,

3. Demormtrate offepty
rese of ectione
taken,

* These recovery actions sre diascussed In Reguistory Positions C.3.5, €.5.4 end £.2.3.5.

10




IMPLEMENTATION ACTIVITIES

ISSUE RG 1.9, REV. 3, WHICH:
- UPDATES PREVIOUS GUIDANCE

- ADOPTS START, RUN & FAILURE
INDUSTRY DEFINITIONS

- RELAXES ACCELERATED TESTING

- IS CONSISTENT WITH NUMARC
APPENDIX D GUIDANCE

BACKFIT ANALYSIS AND FRN:

- RG 19, REV. 3 IS A BACKFIT
& FRN WILL CONTAIN 50.54(f)
ANALYSIS.

- REGULATORY ANALYSIS PERFORMED FOR
USI A-44 1S STILL APPLICABLE: SBO
FRN NOTED THAT B-56 RESOLUTION
WOULD PROVIDE ADDITIONAL GUIDANCE
FOR REVIEWING EDG RELIABILITY PROGRAMS.

- FRN WILL WITHDRAW RG 1.108.

11



IMPLEMENTATION ACTIVITIES (CONT.)

o GENERIC LETTER TO BE ISSUED:
- 50.54(0 LETTER, OR
- GENERIC LETTER REFERRING TO

NUMARC PROPOSED ACTIONS WHICH

WOULD REQUEST CONFIRMATION OF
ACTIONS TO BE TAKEN.

o TECHNICAL SPECIFICATIONS UPGRADE

12



TENTIAL COURSE(S) OF ACTION

PROCEED AS RECOMMENDED BY
CRGR (REF. CRGR MEETING 176)

REVISE RG 1.9, REV. 3 AND BASE
RESOLUTION ACTIONS ON NUMARC’s
FOLLOW-UP SUBMITTAL.

- REDUCE SCOPE OF RG 1.9, REV. 3,
RELY ON NUMARC’s APPENDIX D.

- REVISE IMPLEMENTATION DOCUMENTS
BASED ON NUMARC’s RE-SUBMITTALS.



ESTIMATED SCHEDULE FOR COMPLETION

NUMARC SUBMITTAL 3/90
STAFF REVIEW & REVISIONS 4/90
RETURN TO CRGR 5/90

ISSUE RG & FRN 6/90

14



RESOLUTION OF GSI B-56

PRESENTATION TO THE COMMITTEE
TO REVIEW GENERIC REQUIREMENTS

CRGR Meeting No. 176
December 20, 1989

A.W. Serkiz RES/DSIR/RPSIB
MS NL/N 314 EXT. 23942




REVISED B-56 SUBMITTAL

e Follow-up to CRGR Meeting No. 171,
10/11/89

e Backfit questions and comments have
been addressed (Enclosures A,D & E)

* RG 1.9, Rev. 3 has been revised per
CRGR comments and is consistent
with NUMARC's Appendix D.

e A 50.54(f) letter will be used
for implementation (Encl. C)

¢ Tech Specs will be revised as
appropriate for compliance
with Regulatory Positions C.3 and
C.5.



B-56 BACKFIT OVERVIEW

REGULATORY POSITION

——————— — . — ——————————— —— —————— ——

—— — ———r ————————— "

C.3 EDG Reliability Goals
and Monitoring

——————————————— — —— — ———— —

C.4 Record Keeping
Guidance

C.6 EDG Reliability
Program

————————— —— ——— " ——— " —— - ——————

TECH SPEC Revisions

RG 1.9, Rev. 3 REQMTS

RGs 1.108 & 1.9, Rev. 2,

with some relaxations.

RG 1.108, updated definitions,
relaxation of testing regmts.
BACKFIT - conformance with
10 CFR 50.63 & RG 1.155
Same as RG 1.108, NUMARC, INPO
and consistent with C.3 & C.6
BACKFIT - notification and
reporting regmts. Information
content consistent with INPO
guidelines and LER contents.
BACKFIT - conformance with
10 CFR 50.63, RG 1.155 and
NUMARC's Appendix D.
BACKFIT - submittal of changes
requested.



CONCLUDING ACTIONS

e [ssue FRN for RG 1.9, Rev 3,
with B-56 Backfit Analysis
included. RES Action.

e [ssue RG 1.9, Rev. 3; withdraw
RG 1.108. RES Action

e |[ssue 50.54(f) Letter. NRR
Action.

e RES to EDO - Notification of
resolution of GSI B-56.



ENCLOSURE C

12-19-89 PM Update

w/Tech Spec Regmts
PROPOSED GENERIC LETTER (REFERENCE GSI B-56)

PURPOSE AND BACKGROUND:

This generic letter is being sent to all licensees of operating
nuclear power plants and to all construction permit holders who
currently rely upon EDGs tc comply with 10 CFR 50.63, to
determine whether licensees will voluntarily implement the
recommendations of Regulatory Guide 1.9, Revision 3, for
monitoring EDG reliability and implementing an EDG reliability
program.

The Staff has issued Regulatory Guide 1.9, Revision 3,
“selection, Design, Qualification, Testing and Reliability of
Diesel Generator Units Used as Onsite Electric Power Eystems at
Nuclear Power Plants." This revision integrates into a single
document guidance on emergency diesel generator (EDG) selection,
design,qualification and testing previocusly dealt with in
Regulatory Guide 1.108, Regulatory Guide 1.9, Revision 2, and
Generic Letter 84-15, for purposes of complying with General
Design Criteria 17 and 18 of CFR Part 50, Appendix A. In
addition, this revision provides detailed guidance on monitoring
EDG reliability levels and reviewing EDG reliability programs,
for purposes of complying with 10 CFR 50.63, "Station Blackout."

10 CFR 50.63 requires that all LWR nuclear power plants be able
to withstand and recover from a station blackout. The
reliability of EDGs used as onsite emergency AC power sources is
one ot four primary considerations listed in Section 50.63 for
assessing the ability of the plant to withstand station blackout.
The Staff provided initial guidance for monitoring and
maintaining EDG reliability for compliance with Section 50.63 in
Regulatory Position 1.2 of Regulatory Guide 1.155, "Station
Blackout" which recommends that reliable operation of onsite
emergency AC power sources should be ensured by a reliability
program designed to maintain and monitor the reliability of each
power source over time for assurance that selected reliability
levels are being achieved. Regulatory Positions C.3,"EDG
Reliability Goals and Calculations," and C.6,"Emergency Diesel
Generator Reliability Program," of Regulatory Guide 1.9,

Revision 3 provide more detailed guidance for monitoring EDG
reliability levels, define an EDG reliability program and will be
used by the staff to evaluate existing programs for EDGs at all
plants.
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The nuclear power industry has developed an industry document,
NUMARC 8700, Appendix D (Revision of 11-6-89), which provides
guidance to utilities implementing EDG reliability programs and
EDG menitoring. The staff has reviewed this guidance and finds
that it is in large part identical to Regulatory Positions C.3
and C.6 of Regulatory Guide 1.9, Revision 3. Table 1 of
Regulatory Guide 1.9, Revision 3 provides a section-by-section
comparison between Regulatory Guide 1.9, Revision 3 and the
relevant sections of NUMARC 8700, Appendix D. The Staff finds
those sections of Appendix D referenced in Table 1 to be an
acceptable means of implementing the recommendations contained
in Regulatory Positions C.3 and C.6. According to NUMARC-8700,
all licensees relying upon EDGs to comply with Paragraph 50.63
are committed to implement Appendix D of NUMARC 8700.

Implementation of Regulatory Positions C.3 and C.5 of Regulatory
Guide 1.9, Revision 3 will necessitate changes to the emergency
diesel generator test schedules and reporting requirements as
specified in the plant technical specifications. Attachment 1 1=
an _example of an acceptable means for modifying plant technica.

REQUESTED ACTIONS TO BE TAKEN BY ADDRESSES:

In order to determine whether any operating license or
construction permits for facilities covered by this request
should be modified, suspended or revoked, you are required,
pursuant to Section 182 of the Atomic Energy Act and 10 CFR
50.54(f), to provide the NRC within 180 days of the date of this
letter a statement as to whether you have an EDG reliability
program and a means for monitoring EDG reliability levels which
complies with the recommendations of Regulatory Positions C.3 and
C.6 of Regulatory Guide 1.9, Revision 3. Where compliance with
specific subsections of Regulatory Position C.3 or C.6 are to be
attained by implementing the sections of NUMARC 8700, Appendix D,
which are referenced in Table 1 of the regulatory guide, your
statement should identify with specificity what sections of the
NUMARC document you intend to comply with. If you do not now
have such a program, but intend to comply with Regulatory
Positions C.3 and C.6, the statement shall provide a schedule for
implementation whereby compliance with Regulatory Positions C.3
and C.6 will be achieved not more than 270 days from the date of
this letter. If you do not plan to implement an EDG reliability
program which complies with Regulatory Positions C.3 and C.é, the
statement shall identify the portions of these Regulatory
Positions which you do not intend to comply with and provide
supporting justification. Also, existing plant Technical
Specifications should be reviewed to ensure consistency with
Regulatory Positions C.3 and C.5, and a schedule for submittal of
such Tech Spec revisions is to be provided with this submittal to
the NRC. This information should be submitted to the NRC, signed
under cath and affirmation. The licensee should retain all
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documentation supporting this statement consistent with the
records retention program for their facility.

BACKFIT DISCUSSION

In Regulatory Guide 1.9, Rev. 3, the actions proposed by the NRC
staff in Regulatory Positions C.3, C.5 and C.6 to monitor EDG
reliability levels, reporting requirements and to review EDG
reliability programs represent new staff positions and are
considered a brckfit in accordance with NRC procedures. This
backfit is a cost-justified safety enhancement. Therefore a
backfit analysis of the type described in 10CFR 50.109(a) (3) and
10CFR 50.109(c) was performed and a determination was made that
there will be a substantial increase in overall protection of the
public health and safety and that the costs are justified in
view of this increased protection. The analysis and
determination will be made available in the Public Document Room
with the minutes of the 171st and 173rd meetings of the Committee
to Review Generic Requirements.

PAPERWORK REDUCTION ACT REQUIREMENTS

This request is covered by Office of Management and Budget
Clearance Number 3150-0011, which expires « The
estimated average burden hours is 120 person-hours per license
response, including assessment of the new recommendations,
searching data scurces, gathering and analyzir : iata, and the
required reports. These estimated average bur ‘.n hours pertain
only to these identified response-related matters and do not
include the time for actual implementation of requested actions.
Estimates of implementation of an EDG reliability program are
reported in NUREG-1109. Comments on the accuracy of this
estimate and suggestions to reduce the burden may be directed to
the U.8. Office of Management and Budget, Executive Office
Building, Washington, D.C. 20503, and to the Nuclear Regulatory
Commission, Records and Reports Management Branch, Office of
Administration and Resources Management, Wasnington, D.C. 20555.

If you have any guestions on this matter, please contact your
project manager.
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PROPOSED SAMPLE TS TO BE ATTACHED TO THE 6L

ELECTRIC POWER SYSTEMS

4.8.1.1.3 Reports - All diesel generator failures, valid or non-valid, shall
be reported to the Commission pursuant to Specification 6.9.1. 1f amild or a
strong action level is declared, take actions anc prepare a report as per
Regulatory Position C.5 of Regulatory Guide 1.9, Rev, 3.

ey p——



ELECTRIC POWER SYSTEMS

TABLE 4.8-1
DIESEL GENERATOR TEST SCHEDULE

Number of Failure in

Last 25 Valid Tests* Test Frequency
23 At least once per 31 days
=3 At least once per 7 days**

but no less than 24 hours

*Criteria for determining number of failures and valid cemands shall be in
accordance with Regulatory Position C.2.1 of Regulatory Guide 1.9, Rev. 3,
where the number of demands and failures is determined on a per diesel
generator basis.

**This test frequency shall be maintained until seven consecutive failure
free start and load-run demands have been performed. If subsequent to
the seven failure free tests one or more additional failures occur such
that there are again four or more failures in the last 25 tests, the
testing interval shall again be reduced as noted above and maintained
unti]l seven consecutive failure-free testc have been performed.



ELECTRIC POWER SYSTEMS

TABLE 4.8-2
RELIABILITY PROGRAM MONITORING

DEMAND FATLURE

TARGET COMEINATIONS
RELIABILITY LEVEL (ALL EDGS) REMEDIAL ACTIONS
S5 3/20 or 5/50 or 8/100 Declare Mild Actior Level
JS75%R 3/20 or 4/50 or 5/100 and take actions detined
or in Figure 1 of Regulatory
3/20 on the same Guide 1.9, Rev. 3
Emergency Diesel CGenerator
(06
.95 5/20 and 8/100 Declare Strong Action Level
.975% 4/50 and 5/100 and take actions defined
or in Figure 1 of Regulatory
4/25 on the same Guide 1.9, Rev. 3
EDG

If an EDG has & failures in the last 25 demands, consideration shall be given to
determining if an overhaul of that EDG is necessary based on the nature of re-
occurring failures and level of degraded reliability. If a major overhaul is
undertaken then following such major overhaul, seven consecutive failure-free
tests shall be successfully completed prior to returning that EDG to normal
monthly surveillance test freguency.

*For plants in emergency ac (EAC) Croups A, B ana C as per
Table 2 of Regulatory Guide 1.155.

**For plants in emergency ac (EAC) Group D as per Table &
of Regulatory Guide 1.155.
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NUCLEAR MANAGEMENT AND RESOURCES COUNCIL

4776 Eye Sweet. NW o Sute 300 « Woshngien, DC 200062496
{202) 872-1280

May 3, 1950

Dr. Eric S. Beckjord, Director
Gffice of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Dr. Beckjord:

The purpose of this letter is to update you on the NUMARC efforts
relating to Generic Issue B-56, Diesel Generator Reliability. These efforts
have been focused through the NUMARC Station Blackout Working Group, chaired
by John Opeka, Executive Vice President, Engineering and Operations, Northeast
Utilities. NUMARC has met numerous times over the past several months with
members of the NRC Staff in seeking a comprehensive resolution to this
important issue. We believe the results of these efforts as discussed in this
letter provide sufficient basis for closure of B-56.

On March 7, 1950, the NUMARC Board of Directors approved a revision to
one of the existing Station Blackout Initiatives. The revised Initiative 5A,
Coping Assessment/EDG Performance, provides a mechanism for monitering the EDG
target reliability chosen by utilities as part of the station blackout coping
assessment. This initiative also addresses a reduction in accelerated testing
that will enhance long term EDG reliability while adequately demonstrating the
restored performance of individual EDGs. A copy of the initiative dated
March 7, 1950, is enclosed for your information.

We believe Initiative 5A establishes reasonable consensus trigger values
for monitoring the EDG target reliability (0.95 or 0.975) on a plant unit
basis. We further believe the initiative provides an appropriate focus on EDG
performance rather than programmatic activities. This focus is supported by
data compiled by EPRI and published as NSAC-108, The Reliability of Emergency
Diesel Generators at U.S. Nuclear Power Plants, as well as by INPO through the
U.S. Industrywide Plant Performance Indicator Program. The data shows that
since 1983, the industry average EDG reliability has been above 0.98. This
clearly indicates that current industry practices are effective in maintaining
EDG reliability at accepteble levels, and that prescriptive guidance s not
warranted in this area.

_ With regard to the portion of Initiative SA dealing with accelerated

- testing, we anticipate utilities will address this reduction through changes

| to current glant technical specifications. It s expected that the submitted
changes will be reviewed and approved by the plant specific NRC project
managers. Furthermore, the NUMARC Technical Specifications Improvement
Working Group will incorporate this reduction in accelerated testing into its
efforts on electrical power systems. Discussions are currently underway with
the appropriate members of th~ NRR staff. However, because accelerated

: - : ‘»—4»——;;':—1;4“‘
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Dr. Eric S. Beckjord
May 3, 1990
Page 2

testing is one element of a more comprehensive set of technical specification
improvements, we believe a eneric communication, e.g., the generic letter
that addresses closure of tge B-56 issue, may be appropriate to identify NRC's
acceptance of the reduction in accelerated testing and further expedite the

approval process.

In addition to Initiative 5A, the Station Blackout Working Group has
revised NUMARC 87-00, Appendix D, EDG Reliability Program. A copy dated
May 2, 1990, is also encgosed for your information. This revision provides a
framework for monitoring and maintaining EDG reliability. It includes
guidance on utilizing the trigger values noted in the initiative and on taking
remedial actions when these va?ues are exceeded. We believe these remedial
actions provide reasonable assurance that the EDG target reliability is
maintained consistent with the intent of the Station Blackout Rule,
10CFRS0.63. The revised Appendix D has been distributed to all NUMARC Members
and may be used to support each utility’s implementation of Initiative SA. As
noted previously, Appendix D has also been the subject of various discussions
with the NRC Staff. Based on these discussions, it is our understanding that
revision 3 of Regulatory Guide 1.9 will contain specific language accepting
NUMARC 87-00, Appendix D, as an adequate means of monitoring and maintaining

EDG reliability.

In summary, we believe that Initiative 5A and the revised NUMARC 87-00,
gppendix D, coupled with the high average EDG reliability in the nuclear
industry since 1983, provide a comprehensive resolution to Generic Issue
B-56. It is our plan to proceed with printing a revision to NUMARC 87-00 that
incorporates errata, questions/answers from the Station Blackout Seminars, the
revised Appendix F 2ddressing equipment operability, supplemental clarifying
questions/answers, Initiative 5A, and the revised Appendix D. A copy of the
bound version will be forwarded to you after printing is complete.

Please contact me if you have any questions. If your staff has any
questions relative to the enclosures, they may contact Alex Marion or Tony
Pietrangelo of NUMARC staff.



Dr. Eric S. Beckjord
May 3, 19%0

Page 3

Consistent with past practice we understand this transmittal will be

placed in the Public Document Room.

AM/ARP

Enclosures

cc:

P EO

. J. Heltemes, Jr., KNRC

. Minners, NRC

. €. Thadani, NRC

. W. Serkiz, NRC

. F. Opeka, Northeast Utilities

Sincerely,

8/lliwnr ;zlf/..,.-—
William H. Rasin
Director, Technical Division



INITIATIVE 5A - COPING ASSESSMENT/EDG PERFORMANCE

EACH UTILITY WILL ASSESS THE ABILITY OF 1TS PLANT(S) TO COPE WITH A STATION
BLACKOUT. PLANTS UTILIZING ALTERNATE AC POWER FOR STATION BLACKOUT RESPONSE
WHICH CAN BE SHOWN BY TEST TO BE AVAILABLE TO POMER THE SHUTDOWN BUSSES WITHIN
10 MINUTES OF THE ONSET OF STATION BLACKOUT DO NOT NEED TO PERFORM ANY COPING
ASSESSMENT. REMAINING ALTERNATE AC PLANTS WILL ASSESS THEIR ABILITY TO COPE
FOR ONE-HOUR. PLANTS NOT UTILIZING AN ALTERNATE AC SOURCE WILL ASSESS THEIR
ABILITY TO COPE FOR FOUR HOURS. FACTORS IDENTIFIED WHICH PREVENT
DEMONSTRATING THE CAPABILITY TO COPE FOR THE APPROPRIATE DURATION WILL BE
ADDRESSED THROUGH MARDWARE AND/OR PROCEDURAL CHANGES SO THAT SUCCESSFUL
DEMONSTRATION IS POSSIBLE.

AS PART OF THE COPING ASSESSMENT, UTILITIES ARE REQUIRED TO CHOOSE AN EDG
TARGET RELIABILITY (0.95 OR 0.975) AND ARE REQUIRED TO MAINTAIN THAT CHOSEN
RELIABILITY. ACCORDINGLY, EACH UTILITY WILL EMPLOY THE FOLLOWING EXCEEDENCE
TRIGGER VALUES (ON A PLANT UNIT BASIS) AS THE MECHANISM FOR MONITORING EDG
TARGET RELIABILITY AND TO SUPPORT CLOSURE OF GENERIC ISSUE B-56:

SELECTED

EDG TARGET FATLURES IN FAILURES IN FAILURES IN
RELIABILITY 20 DEMANDS 50 DEMANDS 100 DEMANDS
0.95 3 5 8
0.975 3 B 5

ADDITIONALLY, EACH UTILITY, IN RESPONSE TO AN INDIVIDUAL EDG EXPERIENCING 4 OR
MORE FAILURES IN THE LAST 25 DEMANDS, WILL DEMONSTRATE RESTORED EDG
PERFORMANCE BY CONDUCTING SEVEN (7) CONSECUTIVE FAILURE FREE START AND LOAD-
RUN TESTS. THIS FORM OF ACCELERATED TESTING SHALL BE CONDUCTED AT A FREQUENCY
OF NO LESS THAN 24 HOURS AND OF NO MORE THAN SEVEN (7) DAYS BETWEEN EACH
DEMAND. EACH UTILITY WILL, IF APPLICABLE, ADDRESS THIS REDUCTION IN
ACCELERATED TESTING THROUGH CHANGES TO TECHNICAL SPECIFICATIONS OR OTHER
APPROPRIATE MEANS.

NOTE: Boldface type represents additions to original Initiative 5

3/1/90
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NUMARC 87-00

GUIDELINES AND TECHNICAL BASES FOR NUMARC INITIATIVES

ADDRESSING STATION BLACKOUT AT LIGHT WATER REACTORS
REVISION 1
MAY 2, 1990

APPENDIX D
EDG RELIABILITY PROGRAM



INTRODUCTION

Utilities are required to ensure that the Emergency Diesel Generators (EDGs)
credited in each facility’s station blackout coping assessment are maintained
at or above the target reliability selected per Section 3.2.4. Inftiative 5A
presents triggers values for 20, 50 and 100 demands that were developed as the
mechanism to monitor nuclear unit reliability levels. 1.is appendix provides
guidance on monitoring these levels in accordance with Initiative SA, along
with guidance on remedial actions that may be considered in response to
exceedance of the trigger values. These remedial actions are designed to
restore nuclear unit relfability levels above the selected target reliability.

This appendix consists of two sections. Section D.1 provides definitions of
key terms related to the EDG Reliability Proaram. The terminolgy and concepts
presented in this section are consistent with the methodology of the
Industrywide Plant Performance Indicator Program (PPIP) managed by the
Institute of Nuclear Power Operations {INPO).

Section D.2 provides guidance on methods to monitor nuclear unit EDG
reliability levels and on remedial actions to restore reliability above the
selected target reliability. The remedial actions set forth in this section
are derived from current industry practices that have proven effective in
maintaining EDG reliability.

The associated Topical Report to this appendix provides additional information
on root cause analysis, recognized analytical and quality improvement
techniques, and further detail on the elements (critical review elements) of
an EDG reliability program. These elements are:

(1) Surveillance that identifies EDG support systems and
subcomponents, frequency and scope of testing, and incorporates
manufacturer’s reccmmendations.

(2) Performance monitoring of important parameters on an ongoing basis
to obtain information on the condition of the EDG and key
gomponents so that precursor conditions can be identified prior to

ailure.

(3) Maintenance designed for both preventive and corrective actions
based upon operating history and past maintenance activities,
vendor recommendations, and the results of surveillance testing.

(4) Failure analysis and root cause investigation to assist in
developing effective corrective actions to prevent recurrence of
failures.

(5) EDG problem closeout proccss to ensure the resolution of a failure
or a problem {is properly implemented and successful.



(6) EDG reliability datas system to ensure the availability and
retreivability of important data and information relating to EDG
reliability.

This appendix represents ont approach to EDG reliability. It is reco nized
that there are existing programs that have proven extremely successful at
maintaining high EDG reliability. This appendix s not intended to replace or
supplant such programs, but simply to provide guidance to address declining
EDG reliability for utility use, as appropriate.

D.1 DEFINITIONS

NUMBER OF START DEMANDS

A1) valid and inadvertent start demands, including a1l start-only demands and
all start demands that are followed by load-run demands, whether by automatic
or manual initiation. A start-only demand is a demand in which the emergency
generator s started, but no attempt is made to load the generator. See
Exceptions® below.

UMBER OF START U

fny failure within the emergency generator system that prevents the generator
from achieving specified freguency (or speed) and voltage is classified as a
valid start failure. (For the monthly surveillance test, the generator can be
brought to rated speed and voltage in 2 time that is recommended by the
manufacturer to minimize stress and wear. Similarly, if the generator fails
to reach rated speed and voltage in the precise time required by technical
specifications, the start attempt is not considered a failure if the test
demonstrated that the generator would start in an emergency.) See
*Exceptions® below. Any condition identified in the course of maintenance
{nspections (with the emergency generator in the standby mode) that definitely
would have resulted in 2 start failure if a demand had occurred should be
counted as a valid start demand and failure.

- AN

To be valid, the load-run attempt must follow a successful start and meet one
of the following criteria: (See *Exceptions” below.)

o a load-run of any duration that results from a real (e.g., not a
test) automatic or manual signal

] a Toad-run test to satisfy the plant’s load and duration test
specifications

] other operations (e.g., special tests) in which the emergency
generator is planned to run for at least one hour with at least 50
percent of design load



NUMBER DF LOAD-RUN FAILURES

A load-run failure should be counted when the emergency generator starts but
does not pick up load and run successfully. Any failure during 2 valid load-
run demand should be counted. See *Exceptions® below. (For monthly
surveillance tests, the ienerator can be loaded at a rate that is recommended
by the manufacturer tom nimize siress and wear. Similarly, if the generator
fails to Yoad in the precise time requirad by technical specifications, the
load-run attempt is not considered a failure 1f the test demonstrated that the
generator would load and run in an emergency.a Any condition identified in
the course of maintenance fnspections (with the emergency generator in the
~ standby mode) that definitely would have resulted in a load-run failure if a
demand had occurred should be counted as a valid load-run demand and failure.

EXCEPTIORS

Unsuccessful attempts to start or foad-run should not be counted as valid
demands or failures when they can be definitely attributed to any of the
following:

D spuricus operation of a trip that would be bypassed in the
emergency operation mode (e.g., high cooling water temperature
trip

0 malfunction of equipment that is not required to operate during
the emergency operating mode (e.g., synchronizing circuitry)

0 intentional termination of the test because of alarmed or observed
abnormal conditions (e.g., small water or 0i) leaks) that would
not have ultimately resulted in significant emergency generator
damage or failure

[\ component malfunctions or operating errors that did not prevent
the emergency generator from being restarted and brought to load
within a few minutes (f.e., without corrective maintenance or
significant problem diagnosis)

0 a failure to start because a portion of the starting system was
disabled for test purposes, if followed by a successful start with
the starting system in fts normal alignment

Each emergency generator failure that results in the generator being declared
{noperable should be counted as one demand and one failure. Exploratory tests
during corrective maintenance and the successful test that is run following
repair to verify operability should not be counted as demands or failures when
the EDG has not been declared operable again.



UNIT EDG RELIABILITY: The average reliability of all EDGs being combined at
an individual nuclear unit.

EXCEEDENCE TRIGGER VALUE:  The value (based on number of failures during a
comparative number of demands) at which additional actions to review the
effectiveness of EDG reliability efforts are fnitiated.

CORRECTIVE MAINTENANCE: Maintenance performed to correct 2 component or
subcomponent which {s determined to be incapable of performing its function.

PREVENTATIVE MAINTENANCE: Maintenance performed with the expectation of
preventing a component or subcomponent from failing to perform its function.

D.2 MONITORING EDG RELIABILITY

This section provides methodology to monitor, maintain, and improve unit EDG
reliability. The methodology utilizes samples of EOG test and operating data
and compares this data with predetermined values (trigger values) to determine
a proper course of action to support EDG reliability goals. It should be
noted that a reliability value derived from 2 sample s only an approximate
indication of an EDG's true underlying reliability. This is because the

r 1iability from samples will vary from the true underlying reliability due to
statistical variations based upon the sample sizes. The trigger values take
into account such statistical variations. Therefore, the comparison of the
reliability indicators against the trigger values provides an accurate
indication of reliability levels from which to base remedial actions. The
method of calculating these reliability indicators {s given in Section D.2.2.

The methodology in this section consists of four parts:

{1) ma1ntain1n? data on successful and failed EDG
start and load-run demands

(2) evaluating the unit EDG reliability indicators for the last 50 and
last 100 demands as well as EDG performance over the last 20
demands via the prescribed methodology

(3) relating the calculated EDG performance and reliability indicators
to trigger values established for the selected target reliability

(4) taking remedial actions for individual failures and for
exceedence of one or more trigger values

The sample size and action levels are based on a surveillance testing interval
for each EDG of once per month. Details of each step are presented in the
sections that follow.



p.2.1 Maintaining EDG Reliability Data

Utilities should maintain records on EDG demands, successes and failures.
fach success or failure <hould be characterized using the Industrywide Plant
performance Indicator Program (PPIP) methodology to establish valid demands,
successful starts and successful load-runs. he rules governing the INPO
ethodology are similar to the intent of NSAC 108, The Reliability of
w

m
Emergency Diesel Generators at u.S. Nuclear Power Plants | i

p.2.2 Determining Performance and Reliability Indicators

The calculation of the performance and reliability indicators of a nuclear
unit is comprised of two components: (1) the start reliability and (2) the
load-run reliability. Since not all EDG demards include both start and
load-run demands, data on these two relfability components should be gathered
and evaluated individually and then combined. An equal number of start
demands and load-run demands may not occur in the same time interval.

D.2.2.1 Determining Unit EDG Performance Indicator for Last 20 Demands

Determining <he unit £DG performance {ndicator for the last 20 demands s
accomplished by summing the number of failures observed in the last 20 start
demands and the number of failures observed in the last 20 load-run demands
for all of the EDGs serving 2s standby power supplies to that unit.

D.2.2.2 Determining Unit EDG Reliability Indicater for Last 50 Demands

Determining the unit EDG reliability indicator for the last 50 demands is
accomplished by summing the number of failures observed in the last 50 start
demands and the number of failures observed in the last 50 load-run demands
for a1l of the EDGs serving as standby power supplies to that unit. A time
limit of four years is suggested on the data.

Example: Determining the plant unit EDG reliability indicator for the
last 50 demands

A site has one nuclear unit which has two EDGs (£DG-1 and EDG-2).
The last 50 start demands consisted of 30 start demands on EDG-1,
and 20 start demands on £0G-2. The last 50 load-run demands
consisted of 25 load-run demands on EDG-1, and 25 load-run demands
on EDG-2.

EDG-1 has experienced two starting related failures in 1ts last 30
EDG-1 start demands and EDG-2 has experienced no starting related
failures in its last 20 ctart demands. Thus, the unit has
experienced two starting failures in the last 50 start demands.



EDG-1 has experienced rne load-run failure in its last 25 load-
run demands, and EDG-7 has experienced one load-run failure in fits
last 25 load-run dema: ds. Thus, the unit has experienced two
load-run failures in the last 50 load-run demands.

Reliability Indicator - 'fhe total number of nuclear unit EDG
failures experienced in the last 50 demands is four (two start
failures for the unit plus two load-run failures for the unit).
Therefore the reliability indicator {s four out of 50.

p.2.2.3 Determining Unit EDG Reliability Indicator for Last 100 Demands

Determining the unit EDG reliability indicator in the last 100 demands ‘s
accomplished by summing the number of failures observed in the last 100 start
demands and the number of failures observed in the last 100 Toad-run demands
for all of the EDGs serving 2s standby power supplies to that unit. A time
1imit of four years is suggested on the data.

D.2.2.4 Special Conditions

The evaluation of a nuci.ar unit’s tDG pertormance and reliability indicators
should take into account the demand and failure experience of all EDGs which
provide standby power for the the unit. For nuclear units with fully shared
EDGs between nuclear units (for example, four EDGs serving two units), the
same evaluation based on all the EDGs should be performed. For units with
some dedicated and some shared EDGs, the failure experience of the EDG serving
the specific nuclear unit are to be included.

Example: For a two unit plant with one EDG dedicated to the first unit, one
EDG dedicated to the second unit and a third EDG shared between
units, the EDG reliability indicator for the first unit should

consider only the failure experience of its dedicated diesel and

the shared diesel., Likewise, the EDG reliability indicator for

the second unit should consider the failure experience of its

gedicat?d £DG and the shared EDG. The shared EDG {s applied to
oth units.

Some units have EDCs of different designs which serve the function of
providing standby power supplies. EDGs that have different designs, operating
procedures and maintenance procedures may be evaluated segarately if desired.
In this case a unit would have more than one set of reliability {ndicator
evaluations to perform and to compare to program triggers.

Example: A two nuclear unit site has five EDGs. Three are of the same
manufacturer and design. Two of these three serve the emergency
busses of one of the nuclear units and the third serves as a swing

between nuclear units. The remaining two EDGs are of 2 different
manufacturer and design than that of the first three. These



remaining two serve the emergency buses of the second nuclear
unit. Since each of these EDGs have the capability to provide for
safe shutdown, they are roughly equivalent from a station blackout
risk gerspective. One set of 20, 50 and 100 demand indicators is
calculated using the combined experience of three EDGs of the same
type and a second set of indicators is calculated using the
combined experience of the other two EDGs. The results of these
separate evaluations are to be compared to appropriate reliability
triggers as described in Section D.2.3.

Table D.2-1 provides methods that can be used for combining unit EDG
experience for different EDG configurations.

Table D.2-1
METHODS FOR COMBINING UNIT EDG EXPERIENCE

EDG Configuration Method for Combining

2,3,4 EDGs dedicated to a unit Use combined failures of all tDGs

2,3,4 EDGs shared between units Use combined failures of all EDGs

for all units

1 dedicated EDG ‘at each unit and Each unit uses the combined failures

1 shared between units of its dedicated EDG and the shared
EDG

2 dedicated EDGs at each unit and fach unit uses the combined failures

1 shared between units ~ of its dedicated EDGs and the shared
EDG

2 dedicated EDGs and 1 or more Use the combined failures of all

diverse EDGs within the same unit EDGs or separately consider the

failures of different EDGs

D.2.3 Relating the Calculated Unit EDG Performance end Reliability
Indicators to Trigger Values for Selected Target Reliability

- D.2.3.1 Use of the Exceedence Trigger Values

Failure rate triggers are used to indicate when EDGs do not meet the selected
target relfabilities. This sub-section incorporates .he trigger values
presented in Inftiative 5A for the selected target reliabilities. Table D.2-
2 provides the trigger values for 20, 50 and 100 deman.'s based on the selected
DG target reliability of 0.95 or 0.975. The selected EDG target reliability
{s the allowed underlying EDG target reliability selected in Section 3.2.4 and
used in Table 3.8 on page 3-19 to establish the coping duration category for a
station blackout.



Table D.2-2
EXCEEDENCE TRIGGER VALUES

Selected

Target Failures In Failures In Failures In

Reliability 20 Demands 50 Demands 100 Demands
0.95 3 5 8

0.975 3 & 5

The exceedence trigger values for failures in 20 demands, failures in 50
demands and failures in 100 demands represent the values at which additional
actions should be taken to restore the selected target reliability.

Periodic testing is normally conducted at one month intervals for each £EDG.
Real demands may also occur between testing intervals. After each failure of
an EDG, and prior to the next scheduled periodic test, the number of unit EDG
failures in the last 20, €0 and 100 demands :chould be compared to the
exceedence trigger values vor the selected target reliability.

D.2.3.2 Successful Test/Demand

1f the most recent test 4s successful, then no additional actions are required
unless already in a past exceedence category (see Section D.2.4.9).

D.2.3.3 Unsuccessful Test/Demand - Ko Trigger Values Exceeded

1f the most recent test results in a failure and the failures in the last 20
demands, the failures in the last 50 demands, and the failures in the last 100
demands are less than the trigger values in Table D.2-2 for the selected
target reliability, then the actions set forth in Section D.2.4.1, Actions for
Plants That Do Not Exceed Any Trigger Value, should be followed.

Example: A unit has a selected EDG target reliability of 0.95. The most
recent failure was the second failure in the last 20 demands, the
third failure in the last 50 demands and the sixth failure in the

last 100 demands. The two failures are less than the three
failure trigger value for the failures in 20 demands, the three
failures are less than the five failure trigger value for the
failures in 50 demands and the six failures are less than the
eight failure trigger for the failures in 100 demands. Hence,
none of the trigger values were equaled or exceeded. The actions
set forth in section D.2.4.1, Actions for Plants That Do Kot
Exceed Any Trigger value, should be followed.



D.2.3.4 Unsuccessful Test/Demand - One Trigger Value Exceeded
If the most recent test resulted in a failure and either:

(1) the failures in 20 demands are equal to or greater than the
trigger value for the selected target reliability in Table D.2-2,

(2) the failures in 50 demands are equal to or greater than the
trigger value for the selected target reliability in Table D.2-2,

(3) the failures in 100 demands are equal to or ?reater than the
trigger value for the selected target reliability in Table D.2-2,

then the actions set forth in Section D.2.4.2, Actions For Plants Exceeding A
Single Trigger, should be followed.

Example: A unit has a selected EDG reliability target of 0.85. The most
recent failure was the third failure in the last 20 demands test,
the fourth failure in the last 50 demands, and the sixth failure
in the last 100 demands. The three failures equals or exceeds the
three failure trigger value for the failures in 20 demands, the
four failures are less than the five failure trigger value for the
failures in 50 demands, and the six failures are less than the
eight failure trigger value for the failures in 100 demands.
Hence, one trigger value was equaled or exceeded. The actions set
forth in section D.2.4.2, Actions for Plants Exceeding a Single
Trigger, should be followed.

D.2.3.%5 Unsuccessful Test/Demand - 50 and 100 Demand Trigger Values
Exceeded

1f the most recent test resulted in 2 failure and:

(1) the failures in 50 demands are equal to or greater than the
trigger value for the selected reliability target in Table D.2-2,

AND

(2) the failures in 100 demands are equal to or greater than the
trigger value for the selected reliability target in Table D.2-2,

then the actions set forth in Section D.2.4.3, Actions For Plants That Exceed
the 50 and 100 Demand Triggers, should be followed.

10




Example: A unit has a selected EDG target reliability of 0.975. The most
recent failure was the fourth failure in the last S0 demands and

the fifth failure in the last 100 demands. The four failures
equals or exceeds the four failure trigger value for the failures
in S0 demands and the fifth failure equals or exceeds the five
failure trigger for the failures in 100 demands. Hence, both
trigger values were equaled or exceeded. 1he actions set forth in
section D.2.4.3, Actions for Plants That Exceed the 50 and 100
Demand Triggers, should be followed.

D.2.4 Actions for Individual Failures and for Exceedence of One or More
Trigger Yalues

This section provides the response action guidelines to EDG failures or the
exceedence of one or more trigger values. Figure D.2-1 illustrates the
actions to be taken. The left-most flow path represents actions to be taken
in response to individual EDG failures, but when no trigger values arg
exceeded. These actions are detailed in Section D.2.4.1. The center flow
path represents the actions to be taken when the trigger value for either 20,
§0 or 100 demands is exceeded. These actions are detailed in Section D.2.4.2.
The right flow path represents the actions to be taken when the trigger values
for both the 50 and 100 demands have been exceeded. These acticns .re
detailed in Section D.2.4.3.

Section D.2.4.4 provides guidance on actions to address an individual EDG that
has experienced 4 or more failures in the last 25 demands.

Section D.2.4.5 provides details on the duration of actions arising from
exceeding one or more of the trigger values.

Section D.2.4.6 provides guidance on recerdkeeping.

Section D.2.4.7 provides guidance on reporting to NRC.

11
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D.2.8.1 Actions for Plants That Do Not Exceed Any Trigger Value

For plants where the observed number of failures in the last 20, 50 and the
last 100 demands are less than the associated trigger values for the selected
target reliability, but have experienced an unsuccessful start or load-run,
the following actions should be performed:

(1) determine the root cause of each new failure
(2) corrective actions

1t should be noted that the reliability actions described herein following an
E0C failure do not preclude any fmmediate actions currently docketed to
fulfill regulatory requirements. Testing and response to EDG failures
(corrective actions) should be consistent with current plant Technical
Specifications.

The normal plant practices and procedures to accomplish the noted reliability
actions do not need to be modified specifically for EDGs. The results of root
cause evaluations in response to EDG failures should be incorporated into
appropriate corrective actions. Details of these actions are provided below.

(1) Determine the Root Cause of Each New Failure

The cause of each new failure should be determined. A root cause analysis
capability is generally agreed to be an effective part of the failure analysis
process. A root cause analysis of any EDG failure should include:

2. 1nvestigatin§ the cause of failures in sufficient detail with
appropriate cause codes for tracking Corrective Maintenance (CM),

b. addressing 1 .e cause of failures to the highest level at which
they can be by an applicable and effective maintenance task,
testing task, procedure change, operations change, or design
modification.

additional information on root cause analysis is provided in the Topical
eport.

A root cause analysis should be done to the extent necessary for determination
of the cause of each failure. The threshold for performing/not performing
detailed root cause analysis is a function of the failure being examined.

{2) Corrective Actions
Corrective actions should be implemented following the root cause analyses of
the EDG failures. These actions, to the extent possible, should be

prioritized and scheduled based on the significance of their contribution to
preventing a recurring failure. Timely and proper implementation of

13



corrective actions will reduce the likelihood of future failures and help
prevent exceedence of reliability trigger values.

D.2.4.2 Actions for Plants Exceeding 2 Single Trigger

Nuclear units that exceed the last 20 demand failure trigger or the last 50
demand failure trigger or the last 100 demand failure trigger should take
actions that focus on identifying and correcting the cause of the decrease in
reliability based on the actual EDG failures experienced. The actions should

be:
(1) determine the root cause of each new failure
(2) review applicable past failures
(3) evaluate the corrective maintenance tracking history

(4) assess actual failure history against critical review
elements

(5) corrective actions
A detailed description of these actions is provided below.

(1) Determine Root Cause of Each New Failure

This action determines the cause of new failures as provided in Section
D.2.4.1.

(2) Review Applicable Past Failures

The review of observed EDG failures associated with the trigger value
exceedence should be undertaken to identify specific improvements (e.g., in
EDG testing, maintenance, operational practices, design changes, etc.) that
would restore target reliability. The scope of this review is all failures in
the last 100 demands. This review attempts to establish a pattern in the
experienced failure modes and the underlying reasons for the failures. For
this review failure modes actually experienced are considered to be dominant
modes. With this information it would be possible to specify actions that
could be taken to preclude or minimize the recurrence of many of the observed
failures. The product of this task action would be a 1ist of effective
changes that could be implementel.

NOTE: Action (2) may be performed concurrently with Action (3).

14



(3) Corrective Maintenance Tracking History

Nuclear units that have exceeded one trigger should evaluate the EDG
Corrective Maintenance (CM) history and ongoing CM tracking. The history
should {dentify previous CM activities to the extent appropriate based on the
nature of the failures. This history should provide cognizant plant personnel
with additional information that would be useful in fdentifying precursors to
further reliability degradation. As part of this history, where available
data permits, each CM related to an EDG system component failure within the
Jast 100 demands would be evaluated and categorized in four {mportant areas:
severity of failure, functions affected, EDG subsystem involved, and failure
cause classification. The severity of each CM would be classified in
accordance with the J1EEE Std 500 Relfability Data and the Nuclear Plant
Relfability Data System (NPRDS) severity levels: immediate (catastrophic),
degraded and incipient. A sam le format for tracking EDG CMs is provided in
figure D.2-2. Other formats that accomplish the same purpose are acceptable.

Figure 0.2-2

Corrective Maintenance Tracking History

immediate/

Component
Involved

(2)

Subsystem
(3)

Degraded/
Incipient
(4)

Function(s)
Atecled
(5)

Description
o! Failure
(€)

Corrective
Action(s) Teken
(7)

Heading Definttions:

. CM #: A unique identifier for the work request of work suthorizetion which was identified in response 10 the failure.
Component Involved: The unique equipment piece number(s) for the componeni(s) invalved in the failure.

X ?ubsy:;.cr:;: The EDG subsystem atfected by this fallure (is., fue!, starting air, engine, generior, cooling exhaust, lubrica-

ion of :

Immediate Degraded/inciplent: Classification of the failure sscording to the IEEE-500 severtty index and NPRDS. Note:
the immediate classHication in NPRDS is eguivalent 1o the catastrophic classiication in IEEE-S00. $
Function(s) Atfected: identiication of the tunctions) of the EDG impacted by the failure (Le., stanting, loading, continued
operations, shutdown, etc.).
C.;r;'ocﬂvn Action(s) Taken: A brie! descrption of action taken in response 1o failure (ie., repair, replacement, redesign,




The Corrective Maintenance history and ongoing tracking should take care

to distinguish between corrective maintenance actions and other actions

that may use the normal plant work order system commonly used for corrective
maintenance. The ongoing CM tracking should continue until the EDGs are no
longer considered to be in an exceedence category as per Section D.2.4.5.
After implementing the (M tracking, plant personnel would have available
summaries to assist in monitoring and evaluating EDG performance over time.

(4) Assess Failure History Against Critical Review Elements

Once the specific failures have been reviewed and improvements identified, an
evaluation should be performed to determine if any failure patterns identified
by Actions (2) and (3) are indicative of programmatic deficiencies. The
evaluation should determine whether the observed pattern of failures are
related to any of the reliability program critical review elements (CRE). For
each observed failure that had a root cause analysis performed, it may only be
necessary to review each of these ~oot cause analyses to determine which
element if any is implicated. Information relating to each of the critical
review elements is contained in the Topical Report.

(5) Corrective Actions

These actions are similar to that provided in Section D.2.4.1, except that the
scope may be greater and may include programmatic elements as a result of the
review to determine a pattern of failures. Timely and proper implementation

of changes that improve reliability will reduce the likelihood of subsequent
failures and exceedence of another trigger value.

D.2.4.3 Actions for Plants That Exceed the 50 and 100 Demand Triggers
Nuclear units exceeding both the 50 demand and the 100 demand failure triggers
should take additional actions beyond those required of plants exceeding 2
single trigger value. The same basic actions as for nuclear units with a new
failure with no trigger value exceedence and for nuclear units exceeding a
single trigger value should be performed including the effects of additional
failures as the result of actions (1) and (4). The actions should be:

(1) determine the root cause of each new failure

(2) review applicable past failures

(3) evaluate the corrective maintenance tracking history

(4) assess actual failure history against critical review elements

(5) reliability program changes

(6) corrective actions

Actions (1) through (4) are similar to those discussed in the previous
sections.
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(5) Reliability Program Changes

The exceedence of both the 50 and 100 demand tri??ers requires consideration
be given to a comprehensive review of the reliabil{ty program. The previous
remedial actions in response to EDG failures would apppear to have not yet
been successful in maintaining the desired reliability. Therefore, emphasis
should be placed more on programmatic issues, rather than on response to
individual failures. Consideration may also be given to assistance by
{ndependent reviewers, such as engineering or cor orate staff, vendor or
consultant personnel in assessment of the reliability program to the extent
necessary to achieve needed im rovements. Many quality improvement techniques
are available which may be utilized in analyzing, evaluating and, as
necessary, improving reliability programs.

An example of this review activity 1ncorporat1ng recognized analytical and
qu:11ty {mprovement techniques {is provided in the Topical Report as useful
information.

(6) Corrective Actions

Fo.lowing the comprehensive program review, improvements in the form of
restructuring the reliability program are warranted to reinstate EDG
reliability. Timely and proper {mplementation of these improvements should be
accomplished to restore confidence in the ability to maintain the chosen EDG
target reliability.

D.2.8.4  Problem EDG

A problem EDG is defined as an individual EDG that has experienced 4 or more
failures in the last 25 demands. Should this case arise, the actions taken in
response to exceedence of 2 single trigger value (Section D.2.4.2) would

apply.

Following completion of corrective actions, restored performance of the
problem EDG should be demonstrated by conducting seven consecutive failure
free start and load-run tests (at a freguency of no less than 24 hours and of
no more than seven days between each demand). The monthly surveillance test
schedule should not be resumed on the problem EDG until the seven consecutive
tests are successfully completed. A11 starts and load-runs performed during
this period should be inciuded in the unit EDG reliability data set so long as
the EDG 1s operable.

This process of evaluating recent demands and taking appropriate action on the

{ndividual EDG experiencing recurring failures is a key element in providin
reasonable assurance that EDG performance s restored to an acceptable level.

17



D.2.4.5 Post Exceedence Actions

Nuclear plants exceeding one or more failure trigger values would continue to
monitor the actual unit EDG performance versus the trigger values. The unit
would not revert to a2 no exceedence status until an exceedence no longer
exists in the applicable number of demands, or two years from the last failure
while in an exceedence, whichever occurs first. However, before 2 unit could
revert to a no exceedence status on the basis of elapsed time, committed
{mprovement actions shall be completed.

Should a unit continue in an exceedence because of new failures, these
failures should be evaluated against the improvement actions previously
{dentified for implementation. The purpose of this evaluation would be to
assess whether prior conclusions and attendant actions should be revised due
to continued failures.

D.2.8.6 Recordkeeping

Utilities should retain the fellowing information relating to the trigger
values and remedial actions in response to exceedences:

(1) Data on valid demands and failures that are used to calculate the
performance and reliability indicators.

(2) The corrective actions taken in response to individual failures.

(3) A description of the actions taken in response to 2 single trigger
exceedance.

(4) A description of the £DG reliability program improvements in
response to the $0 and 100 demand trigger exceedence.

(5) The schedule of planned and in progress improvements.

0.2.4.7 Reporting to NRC

Utilities should report EDG failures in accordance with the provisions of
existing regulations. The report should include the following information:

(1) The nuclear unit £0G performance and reliability indicators 2as
compared to the appropriate 20, 50 and 100 demand trigger values.

(2) A description of the failures, underlying causes, and corrective
actions taken.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION '
WASHINGTON, D €. 20585 dt’ J /-31-90
January 19, 1990 ‘
Heob —|
MEMORANDUM FOR: James M. Taylor
Executive Director for Operations
FROM: Edward L. Jordan, Chairman
Committee to Review Generic Requirements
SUBJECT: MINUTES OF CRGR MEETING NUMBER 176

The Committee to Review Generic Requirements (CRGR) met on wednesday,
December 20, 1989 from 1:00 p.m. - 5:00 p.m. A list of attendees for this
meeting is attached (Enclosure 1). The following items were addressed at the

meeting:

1. 5. Bahadur (RES) presented for CRGR review a proposed Commission Paper on
& final rule entitled, "Storage of Spent Fuel in NRC-Approved Storage
Casks at Nuclear Power Reactor Sites." The CRGR did not complete its
review of this matter. A number of changes to the proposed documents were

recommended to the staff. [t was

agreed that a revised package would be

prepared and submitted for further CRGR review. At that time, the CRGR

would determine if another meeting would be needed to complete its review.
This matter is discussed in Enclosure 2.

2. A. Serkiz (RES) presented for CRGR review a revised package on proposed
Revision 3 to Regulatory Guide 1.9, “Diesel Generator Reljability."
(This matter had been previously reviewed at Meeting Number 171.) The
CRGR did not complete its review of this matter. [t was recommended to
the staff that the guide be revised to endorse the latest NUMARC document

if certain conditions can be met.
possibibility and, if appropriate,
is discussed in Enclosure 3.

In accordance with the EDO's July 18, 1
Closure of CRGR Reviews," a written res

The staff agreed to explore this
resubmit a revised package. This matter

983 directive concerning "Feedback and
ponse is required from the cognizant

office to report agreement or disagreement with the CRGR recommendations in

these minutes. The response, which is
receipt of these minutes, is to be forw
s disagreement with CRGR recommendatio

required within five working days after
arded to the CRGR Chairman and if there
ns, to the EDO for decisionmaking.
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Questions concerning these meeting minutes should be referred to Dennis
Allison (492-4148).

. sund €'l . St
Crging! Lig %8 oy:

E. L Jogan

tdward L. Jordan, Chairman
Committee to Review Generic
Requirements

Enclosures:
As stated
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Commission (5)

SECY

J. Lieberman

P. Norry

M. Malsch

Regional Administrators
CRGR Members

Distribution (w/o enc).
Central File

PDR (NRC/CRGR)

S. Treby

W. Little

M. Lesar

P. Kadabmi (w/enc.)
CRGR CF (w/enc.)
CRGR SF (w/enc.)

. Taylor (w/enc.)
Shao (w/enc.)
Bosnak (w/enc.)
Sjoblom (w/enc.)
Roberts (w/enc.)
Telford (w/enc.)
Serkiz (w/enc.)
Minners (w/enc.)
Calvo (w/enc.)
Rosa (w/enc.)
Bahadur (w/enc.)
Morris (w/enc.)
Richardson (w/enc.)
. Jordan (w/enc.)
Heltemes (w/ecn. )
Conran (w/enc.)
Allison (w/enc.)
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Enclosures:

4)

OCT 12 1989
-9 .

NUMARC and the Staff still have several differences
of opinion, these being: a) endorsement of IEEE Std
387-1984 in the regulatory guide, b) the need

for fast start and load tests (the 10 second load
requirement associated with large LOCA) at six month
intervals due to the DBA reguirement, c) declaring
the "problem" EDG inoperable at a 5/25 failure count,
d) the need for 14 consecutive failure free tests
following a major overhaul of the diesel engine, and

e) the need for separate loss-of-offsite power (Loop),

Safety Injection Auto-Start (SIAS) and combined
SIAS + Loop tests at the preoperational and refueling
outage stages.

At this time point, 1 feel that RG 1.9, Revision 3 and
NUMARC's Appendix D (8-28-89) are complementary except for
the differences noted above. It should also be recognized
that NUMARC's Appendix D deals only with guidance for an

EDG reliability program and monitoring; the regulatory guide

dee)s also with other items such as design, testing,
recordkeeping and reporting guidance. NUMARC is expected

to forward their specific comments in near future, along with

a further revised Appendix D.

() duks

Pleck Serkiz, Senior Task Manager
Reactor and Plant Safety lssues Branch
Division of Safety Issue Resolution
O0ffice of Nuclear Regulatory Research

8700 Appendix D (Markup Copy)

2. Regulatory Guide 1.9 (Revision 3)
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8700, Appendix D, "EDG Reliability Program,"™ to provide guidance
on a reliability program to ensure that EDG reliability target
levels selected for station blackout are maintained, and on
actions to be taken if EDG reliability targets are not being met.
The NRC staff has reviewed this revised guidance and concludes
that NUMARC 8700, Appendix D, provides guidance for an EDG
-eliabilty program in large part identical to those portions of
this guide which deal with an EDG reliability program and thg
monitoring of EDG reliability. Table 1 of this regulatory guide
provides a section-by-section comparision between Regulatory
Guide 1.9, Revision 3 and NUMARC - 8700, Appendix D

(Revised) .

+*
C. REGULATORY POSITION /E\o— (.-6{]

Conformance with the guidelines in IEEE Std 387-1984 “IEEE
Standard Criteria for Diesel-Generator Units Applied as Standby
Power Supplies for Nuclear Power Generating Stations," provides a
method acceptable to the NRC staff for satisfying the
Commission's regulations with respect to design, qualification,
and periodic testing of diesel generator units used as onsite
electric power systems for nuclear power plants subject to the
following:

1. DESIGN CONSIDERATIONS

The guidelines of IEEE Std 387-1984 should be supplem2nted
as follows:

1.1 Section 1.2, "Inclusions," of IEEE Std 387-1984 should
be supplemented to include diesel generator auto controls, manual
controls, and diesel generator output breaker.

1.2. When the characteristics of the required diesel
generator loads are not accurately known, such as during the
construction permit stage of design, each diesel generator unit
of an onsite power supply system should be selected to have a
continuous load rating (as defined in Section 3.7.1 of IEEE Std
387-1984) equal to or greater than the sum of the conservatively
estimated loads (nameplate) needed to be powered by that unit at
any one time. 1In the absence of fully substantiated performance
characteristics for mechanical equipment such as pumps, the
electric motor drive ratings should be calculated using
conservative estimates of these characteristics, e.g., pump
runout conditions and motor efficiencies of 90 percent or less
and power factors of 85 percent or higher..

1.3. At the operating license stage of review, the predi~cted

loads should not exceed the short-time rating (as defined in
Section 3.7.2 of IEEE Std 387-1984) of the diesel generator unit.
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o A load-run of any duration that results from a real
(e.g. not a test) automatic or manual signal.

o A load-run test to satisfy the plant's load and duration
test specifications.

© Other operations (e.g., special tests) of the emergency
diesel generator in which the emergency diesel generator
is planned to run for at least one hour with at least 50

percent of design load.

Load-run Failures: A load-run failure should be counted when
the emergency diesel generater starts but does not pick up load
and run successfully. Any failure during a valid load-run demand
should be counted. See "Exceptions"™ below. For monthly
surveillance tests, the diesel generator can be loaded at a rate
that is recommended by the manufacturer to minimize stress and
wear.

Any condition identified in the course of maintenance
inspections (with the EDG in the standby mode) that would have
resulted in a load-run failure if a demand had occurred should be
counted as a valid locad-run demand and failure.

Exceptions: Unsuccessful attempts to start or to load-run
should not be counted as valid demands or failures when they can
be definitely attributed to any of the following:

o Spurious operation of a trip that would be bypassed in
the emergency operation mode (e.g. high cooling water
temperature trip)

o Malfunction of equipment that is not required
to operate during the emergency operating mode (e.g.,
synchronizing circuitry).

o Component malfunctions or operating errors that did not
prevent the emergency diesel from being restarted and
brought to load withing a few minutes (i.e., without
corrective maintenance or significant problem diagnosis)

o Intentional termination of the test because of alarmed or
observed abnormal conditions (e.g., small water or oil
leaks) that would not have ultimately resulted in
significant emergency generator damage or failure.

© A failure to start following an actual (manual or
automatic) or inadvertent start demand (if actuated only
on a loss of offsite power), if restarted manually within
five minutes from the first start attempt.

A rpahed 10- G-£4 %W@*&%Lb%ha—mf
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© If the EDG fails to reach rated speed and voltage in the
precise time required by Technical Specifications, the
start attempt and load-run attempt should not be
considered a failure if the test demonstrated that the EDG
would have started in an emergency and should therefore be
retained in the EDG availability data base.

—

Each emergency diesel generator failure that results in the
emergency diesel generator being declared inoperable should be
counted as one demand and one failure. Explorz‘ory tests during
corrective maintenance and the successful test t:at is run y
following repair to verify operability (priorte-aveciaring (Z
e should not be cgounted as demapds or‘failurenggu~V+qP

EDGe e ™MoY weon o1abu»' GYY“AN.

2.2 Test Descriptions

The following test descriptions are applicable to Regulatory
Positions 3 and 4. Table 2 describes the segquence of gualifica-
tion and surveillance testing. Detailed procedures should be
provided for each test defined in Regulatory Position 2. The
procedures should identify special arrangements or changes in
norpal system configuration that must be made to put the EDG
under test. Jumpers and other non-standard configurations or
arrangements should not be used subsequent to initial equipment
startup testing.

2.2.1 Start-Test: Demonstrate proper startup from ambient
conditions and verify that the required design voltage and
frequency is attained. For these tests, the diesel generator can
be slow-started, be prelubricated, have prewarmed oil and water
circulating, and should reach rated speed on a prespecified
schedule that is selected to minimize stress and wear.

2.2.2 Load-Run Test: Demonstrate full-plant emergency load
carrying capability, or 90 to 95 percent of the continuous rating
of the EDG, for an interval of not less than 1 hour and until
temperature equilibrium has been attained. This test may be
accomplished by synchronizing the generator with offsite power.
The loading and unloading of a diesel generator during this test
should be gradual and based on a prescribed schedule that is
selected to minimize stress and wear on the diesel generator.

2.2.3 Fast-Start Test: Demonstrate that each diesel

generator unit starts from ambient conditions (if a plant has
normally operating prelube and prewarm systems, this would
constitute its ambient conditions) and verify that the diesel
generator reaches stable required voltage and frequency within
acceptable limits and time, as defined in the plant technical
specifications.
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technical specifications, the following periodic test program
2 should be implemented.

.§%§> 2.3.2.1 Monthly Testing: After completign of the
diesel generator unit reliability demonstration during

preoperational testing, periodic testing of diesel generator

units during normal plant operation should be performed. Each

diesel generator should be started and loaded as defined in

5 Regulatory Positions 2.2.1 and 2.2.2 at least once in 31 days
(with maximum allowable extension not to exceed 25 percent of the

§7 surveillance interval) on a staggered basis.

|
l
|
When the EDG is declared operational in accordance with plant
|

basis for nuclear power plants requires a capability for the
diesel generators to make fast starts (as defined in the plant
Technical Specifications) from standby conditions to provide the
necessary power to mitigate the large-break loss-of-coolant
accident coincident with loss of offsite power. It has been
determined (based on a probabilistic risk analysis performed to
examine the change in core melt frequency associated with
lengthening the fast-start test interval) that relaxation of
fast-start test frequency from once per month to once per 6
months would not appreciably increase risk. Therefore, once
every 6 months each diesel generator should be started from
standby conditions (if a plant has normally operating prelube and
(prewarm »ystems this should constitute its standby conditions) to

é 2.3.2.2 Six-Month (or 184 days) Testing: The design
7%

ve ¥ that the diesel generator reaches stable rated voltage and
frequency within acceptable limits and time and operates for 5
minutes.

2.3.2.3. Refueling Outage Testing: Overall diesel
generator unit design capability should be demonstrated at every
refueling outage by performing the tests identified in Table 2.

2.3.2.4. Ten-Year Testing: Demonstrate that the
trains of standby electric power are independent once per 10
years (during a plant shutdown) or after any modifications that
could affect diesel generator independence, whichever is the
shorter, by starting all redundant units simultaneously to help
identify certain common failure modes undetected in single diesel
generator unit tests.

2.3.3 Corrective Action Testing: Following the occurrence
of a degrading situation as defined in Regulatory Position 3.5
for a problem EDG, the surveillance testing interval for that EDG
should be reduced to no more that 7 days, but no less than 24
hours. This test frequency should be maintained until seven
consecutive failure- free start and load-run tests have been
performed to demonstrate the effectiveness of corrective actions
taken and recovery of reliability levels. At that time, monthly
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surveillance testing can be resumed. However, if subsequent to
the seven failure-free tests, one or more additional failures
occur such that there are again four or more failures in the last
25 tests, the testing interval should again be reduced as noted
above and maintained until seven consecutive failure-free tests
have been performed. The EDG undergoing corrective action testing
should be considered "operable" unless other license regquirements
necessitate declaring the EDG inoperable.

3. EDG RELIABILITY GOALS AND CALCULATIONS
Reliability goals for emergency diesel generators (EDGs) JE
and related calculational methodology are as follows: \

3.1 Reliability Goals for Station Blackout

In order to comply with 10 CFR 50.63, "Loss of All
Alternating Current Power ," and the guidance in Regulatory Guide
1.155, "Station Blackout," the minimum EDG reliability should be
targeted at 0.95 or 0.975 per demand for each EDG for plants in
emergency ac (EAC) Groups A, B, and C and at 0.975 per demand for
each EDG for plants in EAC Group D (see Table 2 of Regulatory
Guide 1.155).

3.2 Design Basis Accidents Assessment

o 16~

A quantitative EDG reliability target for design basis fa
accidents has not been established. If an EDG reliability
estimate 1s needed for plant-specific PRAs, it should be |
calculated using only the successful "immediate" starts, where b |
immediate is defined as the time required for the EDG to be |
available for design basis loss-of-coolant accidents and other
limiting plant transient emergency electrical loads. Therefore,
delayed starts (i.e., starts that are restarted manually within
5 minutes from the first start attempt) deemed successful for
station blackout assessments
Position—2+3 should not be considered for design basis accident
assessment.

3.3 Diesel Generator Reliability Calculations

Calculation of EDG reliabilities should be based on the
definitions consistent with the reporting rules for the Industry-
wide Plant Performance Indicator Program or equivalent and the
definiticns in Regulatory Position 2.1.

The evaluation of a nuclear unit's EDG reliability should
take into account the demand and failure experience of all EDGs
that provide emergency AC power for the unit. Calculation of EDG
reliability levels should be based on the last 50 and 100 demands
in the following manner:
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sample that falls below 96 percent, is an indication that the
true underlying reliability may have fallen below 97.5 percent.
Actions to be taken are discussed below.

3.4 EDG Reliability Program Monitoring

Data from surveillance tests and unplanned starts can be
used to estimate achievement of a nuclear unit's EDG reliability
targets and also to detect a deteriorating situation for both the
reliablity program and individual EDGs. Failures encounterec in
the last 20, 50, and 100 demands can be related to nuclear
unit target reliabilities as in Table 4

Table 4 Action Levels and Remedial Actions

Target Action Demand Failure Remgdial
Reliabili Level Combinations (All EDGs) Actions
.95 Mild 3/20 or /50 or 8/100 (1)

Strong 5/50 and 8/100 (2)
.975 Mild 3/20 or 4/50 or 5/100 (1)
Strong 4/50 and 5/100 (2)

(1) Take action per Figure 1 for a Mild Action Level.
(2) Take action per Figure 1 for a Strong Action Level.

3.5 Problem EDG

A problem diesel is defined as an individual EDG eperiancing
3 or more failures in the last 20 demands. Should this case
arise, a Mild Action Level would be declared and the actions
defined in Figure 1 would be undertaken. If the problem EDG
experiances an additional failure , such that there have been 4
failures in the last 25 demands, then a Strong Action Level would
be declared.

Following completion of corrective programmatic actions as
defined in Steps 1 - 4 of column 3 (Strong Action Level) of
Figure 1, restored performance of the problem EDG should be
demonstrated by conductiong seven consecutive failure free starts
and load-run tests as defined in Regulatory Position 2.3.3. The
monthly surveillance schedule should not be resumed until 7
consecutive failure free start and run-load demand tests have
been completed. All starts and load-runs performed during the
corrective action testing shall be included in the nuclear unit
EDG reliability data set so long as the EDG is declared operable.

If following completion of the seven consecutive failure-
free tests (per Regulatory Position 2.3.3), the same EDG
experiances another failure such that there have been 5 failures

Regrmawd o Luulé~;:}
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in the last 25 demands, consideration should be given to
declaring that problem EDG inoperable in accordance with (::)
Technical Specifications[and undertaking a overhaul of that EDG

('basea on the subsystems affected (see Figure 3) and the nature of

re-occuring failures.

I1f the overhaul necessitates the tear-down and overhaul of
the diesel engine and/or the generator (sce Figure 3), then
prior to returning that EDG to service, 14 consecutive failure-
free tests (per Regulatory Position 2.2.3) should be conducted.
I1f the overhaul is of a lesser nature (i.e. subsytem or support
system overhaul, see Figure 3) , then the problem EDG should be
considered in a Strong Action Level and 7 consecutive failure-
free tests (per Regulatory Position 2.2.3) should be conducted
before returning that EDG to service per plant Technical
Specification requirements.

1.6 Recovery from a Strong Action Level (EDG Program)

Recovery from a Strong Action Level should be based on
continued monitoring of the nuclear unit EDG reliability level
nad the demand-failure combinations shown in Table 4. The plant
would not revert to a reduced action level until the number of
demand-failures was adequately reduced, or two years from the
last failure while in an exceedance, which ever occurs first.
However, prior to reverting to a no exceedance state, all
identified improvement actions must be completed within the two
year pericd.

Should a plant continue in an exceedance state because of
new failures, these failures should be evaluated against
improvement actions previously identified for implementation. The
purpose of this evaluation would be to assess whether prior
conclusions and attendant recommendations should be revised due
to continued failures.

4. RECORDKEEPING GUIDANCE

Guidance from Section 7.5.2, "Records and Analysis," of IEEE
Std 387-1984 should be supplemented as follows:

All demands, as defined in Regulatory Position 2.1, should
be logged and continually updated for each diesel generator based
on surveillance testing and experianced failures. The log should
be maintained in auditable form and should include sufficient
detail to permit review and audit of reliability calculations in
accordance with Regulatory Position 3.3. The log should also
include a recalculated nuclear unit reliability estimate
following occurrence of a load-run demand.
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A management oversight function (or procedures) should also
be available to review the effectiveness of the reliability
program and reliability levels being sustained, independent of
the day-to-day EDG activities. Such a plant-wide function may
already exist; however, a routine evaluation of EDG performance
should be incorporated into the plant performance review process.

D. IMPLEMENTATION

The purpose of this section is to provide informat@on to
applicants regarding the NRC staff's plans for using this
regulatory guide.

Except in those cases in which an applicant proposes in
acceptable alternative method for complying with the specified
portions of the Commission's regulations, the methods described
in this guide will be used in the evaluation of selection,
design, qualification, and testing of diesel generator units used
as onsite electric power systems for the following nuclear power
plants:

1. Plants for which the ccnstruction permit is issued
after the issue date of the final guide,

2. Plants for which the operating license application
is docketed 6 months or more after the issue date of
the final guide,

3. Plants for which the licensee voluntarily
commits to the provisions of this guide.

The NRC Staff also intends to apply this Regulatory Guide to
monitor emergency diesel generator reliability levels and to
review existing or proposed EDG reliability programs for meeting
the station blackout rule, 10 CFR 50.63 in accordance with
Regulatory Positions 3 and i./

Activities associated with Regulatory Positions 1, Design
Considerations and 2.3.1, Preoperational Testing will not have to
be repeated by licensees or applicants which have completed such
activities. Previous submittals by applicants, licensees, or
other parties such as by the TDI Owners Group, can be used where
appropiate.

This regqulatory guide will become effective 270 days after
issuance.
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tigure 1 Graded Response to Degrading EDG Reltfsbility

(10-5-89 Draft)

NORMAL ACTION STATE

MILD ACTION STATE

STRONG ACTION STATE

o Continue surveillisnce
and condition
mov:i toring occordlnr
to approved relfasbil-
ty program pisn.

o Repair failures es
they occur.

PATTERN

HO PATTERN

Devise corrective
sction

for observed failure
patt:

]

implement a program
close-out
for the

corrective action

l

Increase or improve
surveillance snd/or
condition monitoring
for most likely
failure modes

l

Implement a problem
cl”owout prgm:

for sugment
surveillance/condition
monitoring

_J

Noti fr the

sdjustments to the
EDG reliability
program

NRC on-site

1.

3.

Notify the NRC of
the alert.

Ascertain the nature
of the relisbility
protlem, Assessment
actions shouid
include one or more
of the following:

o root ceuse snalysis

e snalysis for
patterns in failure

modes and causes
(last 100 demands)

© Assessment of other
glmn failure
nformation

o Exploratory
surveiilance

¢ Expioratory condi-
tion monitoring

o Relisbility dieg-
notic analysis
(FEMA, fault tree,
tracking and trend-
ing, etc.)

o Design/operational
changes

Document and impie-
ment corrective
ections plan.

Revise reliability
program.

Demonstrate effect-
ness of actions (*)
taken.

.“Rxmry sctions are discussed i Regulatory Positions €.3.5 and C.2.3.3.

Ln ?ho\:\.n».“ Eb@

AN ANA

L3-2 -0\



Revision 3
10-5-89
Working Draft

REGULATORY GUIDE 1.9
(TASK RS 802-5)

SELECTION, DESIGN, QUALIFICATION, TESTING, AND RELIABILITY
OF DIESEL GENERATOR UNITS
USED AS CLASS 1E ONSITE ELECTRIC POWER SYSTEMS

AT NUCLEAR POWER PLANTS
A. INTRODUCTION

Criterion 17, "Electric Power Systems," of Appendix A,
"General Design Criteria for Nuclear Power Plants,™ to 10 CFR
Part 50, "Domestic Licensing of Production and Utilization
Facilities," requires that onsite electric power systems have
sufficient independence, capacity, capability, redundancy, and
testability to ensure that (1) specified acceptable fuel design
limits and design conditions of the reactor coclant pressure
boundary are not exceeded as a result of anticipated operational
occurrences and (2) tle core is cooled and containment integrity
and other vital functions are maintained in the event of
postulated accidents, assuming a single failure.

Criterion 18, "Inspection and Testing of Electric Power
Systems," of Appendix A to 10 CFR 50 reguires that electric power
systems important to safety be designed to permit appropriate
periodic inspection and testing to assess the continuity of the
systems and the condition of their components.

Criterion XI, "Test Control,” of Appendix B, "Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing
Plants,"™ to 10 CFR 50 requires that (1) measures be provided for
verifying or checking the adeguacy of design by design reviews,
by the use of alternative or simplified calculational methods, or
by the performance of a suitable testing program and (2) a test
program be established to ensure that systems and components
perform satisfactorily and that the test program include
operational tests during nuclear power plant operation.

- ————— " - - -~



10 CFR 50.63, "Loss of All Alternating Current Power,"
requires that each light-water cooled nuclear power plant be able
to withstand and recover from a station blackout (i.e., loss of
offsite and onsite emergency ac power system) for a specified
duration. Section 50.63 identifies the reliability of onsite
emergency ac power sources as being one of the main factors
contributing to risk of core melt resulting from station
blackout.

Diesel generator units have been widely used as the power
source for the onsite electric power systems. This regulatory
guide provides guidance acceptable to the NRC staff for complying
with the Commission's requirements that diesel generator units
intended for use as onsite power sources in nuclear power plants
be selected with sufficient capacity, be qualified, and be
maintained to ensure availability of the reguired emergency
diesel generator performance capability for station blackout and
design basis accidents.

This guide has been prepared for the resolution of Generic
Safety Issue B-56, "Diesel Reliability,"™ and is related to
Unresolved Safety Issue (USI) A-44, "Station Blackout." The
resolution of USI A-44 established a need for an emergency diesel
generator (EDG) reliability program that has the capability to
achieve and maintain the emergency diesel generator reliability
levels in the range of 0.95 per demand or better to cope with
station blackout.

This guide recognizes that unless diesel generators are
properly maintained, their capabilities to perform on demand may
degrade. The condition of the diesel units must be monitored
during the test and maintenance programs, and appropriate
parametric trends must be noted to detect potential failures;
appropriate preventive maintenance should be performed.

[Insert for ACRS approval will be added later)

Any information collection activities mentioned in this
regulatory guide are contained as requirements in 10 CFR Part 50,
which provides the regulatory basis for this guide. The
information ceollection requirements in 10 CFR Part 50 have been
cleared under OMB Clearance No. 3150-0011.



B. PDRISCUSSION _
A diesel generator unit selected for use in an cnsite

electric power system should have the capability to (1) start and
accelerate a number of large motor loads in rapid succession
while maintaining voltage and frequency within acceptable limits,
(2) provide power promptly to engineered safety features if a
loss of offsite power and an accident occur during the same time
period, and (3) supply power continuously to the equipment needed
to maintain the plant in a safe condition if an extended loss of
offsite power occurs.

IEEE Std 387-1984,‘" "IEEE Standard Criteria for Diesel-
Generator Units Applied as Standby Power Supplies for Nuclear
Power Generating Stations,® delineates principal design criteria
and qualification and testing guidelines that, if followed, will
help ensure that selected diesel generator units meet performance
requirements. (I1EEE $td 387-1977 was endorsed by Revision 2 of
Regulatory Guide 1.9, "Selection, Design, and Qualification of
Diesel-Generator Units Used as Standby (Onsite) Electric Power
Systems at Nuclear Power Plants."™) IEEE Std 387-1984 was
developed by Working Group 4.2C of the Nuclear Power Engineering
Committee (NPEC) of the Institute of Electrical and Electronics
Engineers, Inc. (IEEE), approved by NPEC, and subsequently
approved by the IEEE Standards Board on March 11, 1982. Std 387~
1984 is supplementary to IEEE Std 308-1974, “IEEE Standard
Criteria for Class 1E Power Systems and Nuclear Power Generating
Stations,"™ and specifically amplifies paragraph 5.2.4, "Standby
Power Supplies,"™ of IEEE Std 308 with respect to the application
of diesel generator units. IEEE Std 308-1974 is endorsed, with
certain exceptions, by Regulatory Guide 1.32, "Criteria for
Safety~-Related Electric Power Systems for Nuclear Power Plants."

IEEE Std 387-1984 also references other standards that
contain valuable information. Those referenced standards not
endorsed by a regulatory guide or incorporated into the

regulations, if used, are to used in a manner consistent with
current regulations.

A knowledge of the characteristics of each load is essential
in establishing the bases for the selection of a diesel generator
unit that is able to accept large loads in rapid succession. The
majority of the emergency loads are large induction motors. This
type of motor draws, at full voltage, a starting current five to
eight times its rated load current. The sudden large increases
in current drawn from the diesel generator resulting from the
startup of induction motors can result in substantial voltage
reductions. The lower voltage could prevent a motor from
starting, i.e., accelerating its load to rated speed in the

(1) Copies mey be obtained from the Irstitute of Electricel snd Electronics Engineers, Inc.,
IEEE Service Center, &45 Koes Lane, P.0. Box 1331, Pisceteway, KJ 08855



required time, or could cause a running motor to coast down or
stall. Other loads, because of low voltage, might be lost if
their contactors drop out. Recovery from the transient caused by
starting large motors or from the loss of a large load could
cause diesel engine overspeed that, if excessive, might result in
a trip of the engine, i.e., loss of the Class 1lE power source.
These same conseguences can also result from the cumulative
effect of a sequence of more moderate transients if the system is
not permitted to recover sufficiently between successive steps in
a loading segquence.

Generally it has been industry practice to specify a maximum
voltage reduction of 10 to 15 percent when starting large motors
from large-capacity power systems and a voltage reduction of 20
to 30 percent when starting these motors from limited-capacity
power sources such as diesel generator units. Large induction
motors can achieve rated speed in less than 5 seconds when
powered from adequately sized diesel generator units that are
capable of restoring the bus voltage to 90 percent of nominal in
about 1 second.

Protection of the diesel generator unit from excessive
overspeed, which can result from an improperly adjusted control
system or governor failure, is afforded by the immediate
operation of a diesel generator unit trip, usually set at 115
percent of nominal speed. Similarly, in order to prevent
substantial damage to the generator, the generator differential
current trip must operate immediately upon occurence of an
internal fault There are other protective trips provided to
protect the diesel generator units from possible damage. However,
these trips could interfere with the successful functioning of
the unit when it is most needed, i.e., during accident
conditions. Experience has shown that there have been numerous
occasions when these trips have needlessly shut down diesel
generator units because of spurious operation of a trip circuit.
Consequently, it is important that measures be taken to ensure
that spurious actuation of these other protective trips does not
prevent the diesel generator unit from performing its function.

The uncertainties inherent in estimates of safety loads at
the construction permit stage of design are sometimes of such
magnitude that it is prudent to provide a substantial margin in
selecting the load capabilities of the diesel generator unit.
This margin can be provided by estimating the loads
conservatively and selecting the continuous rating of the diesel
generator unit so that it exceeds the sum of the loads needed at
any one time. A more accurate estimate of safety loads is
possible during the operating license stage of review because
detailed designs have been completed and component test and
preoperational test data are usually available. At this point
the NRC permits the consideration of a somewhat less conservative
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approach, such as operation with safety loads within the short-
time rating of the diesel generator unit.

The reliability of diesel generators is one of the main
factors affecting the risk of core damage from a station blackout
event. Thus, attaining and maintaining high reliability of
diesel generators at nuclear power plants is necessary to reduce
the probability of station blackout. In Regulatory Guide 1.155,
"Station Blackout,"™ the reliability of the diesel generator is
one of the factors to be used to determine the length of time a
plant should be able to cope with a station blackout. If all
other factors (redundancy of emergency diesel generators,
freguency of loss of offsite power, and probable time needed to
restore offsite power) remain constant, a higher reliability of
the diesel generators will result in a lower probability of a
total loss of ac power (station blackout) with a corresponding
coping duration for certain plants according to Regulatory Guide
1.185S.

High reliability should be designed into the diesel
generator units and maintained throughout their service lifetime.
This can be achieved by appropriate testing, maintenance,
operating programs, and institution of a reliability program
desigred to monitor, improve, and maintain reliability at
selected levels.

This guide provides explicit guidance in the areas of
preoperational testing, periodic testing, reporting reguirements,
and valid demands and failures. The preoperational and periodic
testing provisions set forth in this guide provide a basis for
taking corrective actions needed to maintain high inservice
reliability of installed diesel generator units. The data
developed will provide an ongoing demonstration of performance

and reliability for all diesel generator units after installation
and during service.

This revision of Regulatory Guide 1.9 integrates into a
single regulatory guide pertinent guidance previously addressed
in Revision 2 of Regulatory Guide 1.9, Regulatory Guide 1.108,
and Generic Letter 84-15, and it endorses guidelines set forth in
IEEE Std 387~1984. 1In addition, this guide describes a means for
meeting the minimum diesel generator reliability goals in
Regulatory Guide 1.155. This guide alsc provides principal
elenents of a diesel generator reliability program designed to
maintain and monitor the reliability level of each diesel
generator unit over time for assurance that the selected
reliability levels are being achieved.

Concurrent with the development of this regulatory guide,
and consistent with discussions with NRC staff, the Nuclear
Management and Resources Council (NUMARC) has revised NUMARC
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8700, Appendix D "EDG Reliability Program," to provide guidance
on a reliability program to ensure that EDG reliability target
levels selected for station blackout are maintained, and on
actions to be taken if EDG reliability targets are not being met.
The NRC staff has reviewed this revised guidance and concludes
that NUMARC 8700, Appendix D, provides guidance for an EDG
reliabilty program in large part identical to those portions of
this guide which deal with an EDG reliability program and the
monitoring of EDG reliability. Table 1 of this regulatory guide
provides a section-by-section ccmparision between Regulatory
Guide 1.9, Revision 3 and NUMARC - 8700, Appendix D

(Revised).

C. REGUIATORY POSITION

Conformance with the guidelines in IEEE Std 387-1984 "IEEE
Standard Criteria for Diesel-Generator Units Applied as Standby
Power Supplies for Nuclear Power Generating Stations," provides a
method acceptable to the NRC staff for satisfying the
Commission's regulations with respect to design, qualification,
and periodic testing of diesel generator units used as onsite

electric power systems for nuclear power plants subject to the
following:

1. DESIGN CONSIDERATIONS

The guidelines of IEEE Std 387-1984 should be supplemented
as follows:

1.1 section 1.2, "Inclusions,” of IEEE Std 387-1984 should
be supplemented to include diesel generator auto controls, manual
controls, and diesel generator output breaker.

1.2. When the characteristics of the required diesel
generator loads are not accurately known, such as during the
construction permit stage of design, each diesel generator unit
of an onsite power supply system should be selected to have a
continuous load rating (as defined in Section 3.7.1 of IEEE Std
387-1984) equal to or greater than the sum of the conservatively
estimated loads (nameplate) needed to be povered by that unit at
any one time. In the absence of fully substantiated performance
characteristics for mechanical equipment such as pumps, the
electric motor drive ratings should be calculated using
conservative estimates of these characteristics, e.g., pump
runout conditions and motor efficiencies of 90 percent or less
and power factors of 85 percent or highec.. chgiq,

1.3. At the operating license stage of review, the predicted
loads should not exceed the short-time rating (as defined in
Section 3.7.2 of IEEE Std 387-1984) of the diesel generator unit.



1.4 Section 5.1.2, "Mechanical and Electrical Capabilities,"
of IEEE Std 387-1984 pertains, in part, to the starting and load-
accepting capabilities of the diesel generator unit. In
conformance with Section 5.1.2, each diesel generator unit should
be capable of starting and accelerating to rated speed, in the
required sequence, all the needed engineered safety feature and
emergency shutdown loads. The diesel generator unit design
should be such that at no time during the loading seguence should
the frequency decrease to less than 95 percent of nominal nor the
voltage decrease to less than 75 percent of nominal (or a larger
decrease in voltage and frequency may be justified for a diesel
generator unit that carries only one large connected load).
Fregquency should be restored to within 2 percent of the nominal
in less than 60 percent of each load-sequence interval for step-
load increase and in less than 80 percent of each load-sequence
interval for disconnection of the single largest load, and
voltage should be restored to within 10 percent of nominal within
60 percent of each load-sequence time interval. (A greater
percentage of the time interval may be used if it can be
justified by analysis. However, the load-sequence time interval
should include sufficient margin to account for the accuracy and
repeatability of the load-sequence timer.) During recovery from
transients caused by the disconnection of the largest single
load, the speed of the diesel generator unit should not exceed
the nominal speed plus 75 percent of the difference between
nominal speed and the overspeed trip setpoint or 115 percent of
nominal, whichever is lower. Furthermore, the transient
following the complete loss of load should not cause the speed of
the unit to attain the overspeed trip setpoint.

1.5 Diesel generator units should be designed to be testable
as discussed in Regulatory Position 2. The design should include
provisions so that testing of the units will simulate the
parameters of operation (manual start, automatic start, load
sequencing, load shedding, operation time, etc.), normal standby
conditions, and environments (temperature, humidity, etc.) that
would be expected if actual demand were to be placed on the
system. If prewarm systems designed to maintain lube oil and
jacket water cooling at certain temperatures or prelubrication
systems or both are normally in operation, this would constitute
normal standby conditions for that plant.

1.5.1 The units should be designed to automatically transfer
from the test mode to an emergency mode upon receipt of emergency
signals.

1.5.2 The units should be designed for a slower rate of
starting and loading for test purposes and for faster starting
and loading rates for response to plant emergency conditions. The
starting and loading rates should be consistent with the
manufacturer's recommendations.



1.6 Design provisions should include the capability to test
each diesel generator unit independently of the redundant units.
Test egquipment should not cause a loss of independence between
redundant diesel generator units or between diesel generator load
groups.

1.6.1 Testability should be considered in the selection and
location of instrumentation sensors and critical components
(e.g., governor, starting system components). Instrumentation
sensors should be readily accessible and designed so that their
inspection and calibration can be verified in place. The overall
design should include status indication and alarm features.

1.7 Section 5.5.3.1, "Surveillance Systems," of IEEE Std
387-1984 pertains to status indication of diesel generator unit

conditions. The guidance in this section should be supplemented
as follows:

1.7.1 A surveillance system should be provided with
remote indication in the control room for displaying diesel
generator unit status, i.e., under test, ready-standby, lockout.
A means of communication should also be provided between diesel
generator unit testing locations and the main control room to

ensure that the operators are cognizant of the status of the unit
under test.

1.7.2 In order to facilitate trouble diagnosis, the
surveillance system should indicate which of the diesel generator
protective trips has been activated first.

1.8 Section 5.5.4, "Protectirn,”® of IEEE Std 387-1984

pertains to bypassing diesel generator protective trips. This
section should be revised to read as follows:

The diesel generator unit should be automatically tripped on
an engine overspeed, low o0il pressure, and generator-
differential overcurrent. The diesel generator
protective trips other than engine overspeed, low oil
pressure and generator-differential overcurrent should
be handled in one of two ways: (1) a trip should be
implemented with two or more measurements for each trip
parameter with coincident logic provisions for trip
actuation, or (2) a trip may be bypassed under accident
conditions provided the operator has sufficient time
to react appropriately to an abnormal diesel generator
unit condition. The design of the bypass circuitry
should include the capability for (1) testing the
status and operability of the bypass circuits, (2)
alarming in the control room for abnormal values of all
bypass parameters (common trouble alarms may be used),
and (3) manually resetting the trip bypass function.



Capability for automatic reset is not acceptable.

Section 5.5.4(2) of IEEE Std 387-1984, on retaining all
protective devices during diesel generator testing, does not
apply to a periodic test that demonstrates diesel generator
systenm response under simulated accident conditions per
Regulatory Position 2.2.5 and 2.2.12.

2. DIESEL GENERATOR TESTING @

Section 3, "Definitions, "Section 6, "Testing,"™ and Section
7, "Qualification Requirements,"™ in IEEE Std 387-1984 should be
supplemented as discussed below.

2.1 _Definitions

The following definitions® are applicable to the positions
of this regulatory guide that address testing, reliability
calculations, record-keeping, and reporting of performance.

Start demands: All valid and inadvertent start demands,
including all start-only demands and all start demands that are
followed by load-run demands, whether by automatic or manual
initiation. A start-only demand is a demand in which the
emergency generator is started, attains specified voltage and
fregquency, but no attempt is made to load the emergency diesel
generator. See "Exceptions" below.

Any failure within the emergency generator
system that prevents the generator from achieving specified
frequency (or speed) and voltage is classified as a valid start
failure. For the monthly surveillance tests, the emergency
diesel generator can be brought to rated speed and voltage in a
tire that is recommended by the manufacturer to minimize stress
and wear. Any condition identified in the course of maintenance
inspections (with the EDG in the standby mode) that would have
resulted in a start failure if a demand had occurred should be

counted as a valid start demand and failure. See "Exceptions"
below.

load-run demands: To be valid, the load-run demand must
follow a successful start and meet one of the following criteria:
(See "Exceptions™ below.)

(2) Additional useful informetion on testing snd test definitions cen be foud in the Indstry-wice Plant
Performence Indicator Program (PPIP) and the ASME ORX Part 16, "Inservice Testing md Maintenance of Diesel
Drives st Muclear Power Plents.* Copies can be obteined by contacting INPO or the ASME.

(3) These definitions are consistent with the reporting rules for Indstry-wide Plant Performence Indicator
Program (PPIP).



© A load-run of any duration that results from a real
(e.g. not a test) automatic or manual signal.

© A load-run test to satisfy the plant's load and duration
test specifications.

o Other operations (e.g., special tests) of the emergency
diesel generator in which the emergency diesel generator
is planned to run for at least one hour with at least 50
percent of design load.

Load-run Failures: A load-run failure should be counted when
the emergency diesel generator starts but does not pick up load
and run successfully. Any failure during a valid load-run demand
should be counted. See "Exceptions"™ below. For montaly
surveillance tests, the diesel generator can be lcaded at a rate
that is recommended by the manufacturer to minimize stress and
wear.

Any condition identified in the course of maintenance
inspections (with the EDG in the standby mode) that would have
resulted in a load-run failure if a demand had occurred should be
counted as a valid load-run demand and failure.

Exceptions: Unsuccessful attempts to start or to load-run
should not be counted as valid demands or failures when they can
be definitely attributed to any of the following:

© Spurious operation of a trip that would be bypassed in
the emergency operation mode (e.g. high cooling water
temperature trip)

© Malfunction of equipment that is not required
to operate during the emergency operating mode (e.g.,
synchronizing circuitry).

© Component malfunctions or operating errors that did not
prevent the emergency diesel from being restarted and
brought to load withing a few minutes (i.e., without
corrective maintenance or significant problem diagnosis)

© Intentional termination of the test because of alarmed or
observed abnormal conditions (e.g., small water or oil
leaks) that would not have ultimately resulted in
significant emergency generator damage or failure.

© A failure to start following an actual (manual or
auvtomatic) or inadvertent start demand (if actuated only
on a loss of offsite power), if restarted manually within
five minutes from the first start attempt.
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© If the EDG fails to reach rated speed and voltage in the
precise time required by Technical Specifications, the
start attempt and load-run attempt should not be
considered a failure if the test demonstrated that the EDG
would have started in an emergency and should therefore be
retained in the EDG availability data base.

Each emergency diesel generator failure that results in the
energency diesel generator being declared inoperable should be
counted as one demand and one failure. Exploratory tests during
corrective maintenance and the successful test that is run
following repair to verify operability (prior to declaring
operability) should nct be counted as demands or failures.

2.2 Test Descriptions

The following test descriptions are applicable to Regulatory
Positions 3 and 4. Table 2 describes the seguence of gualifica-
tion and surveillance testing. Detailed procedures should be
provided for each test defined in Regulatory Position 2. The
procedures should identify special arrangements or changes in
normal system configuration that must be made to put the EDG
under test. Jumpers and other non-standard configurations or
arrangements should not be used subsequent to initial eguipment
startup testing.

2.2.1 Start-Test: Demonstrate proper startup from ambient
conditions and verify that the required design voltage and
frequency is attained. For these tests, the diesel generator can
be slow-started, be prelubricated, have prewarmed oil and water
circulating, and should reach rated upeed on a prespecified
schedule that is selected to minimize stress and wear.

2.2.2 Joad-Run Test: Demonstrate full-plant emergency load
carrying capability, or 90 to 95 percent of the continuous rating
of the EDG, for an interval of not less than 1 hour and until
temperature equilibrium has been attained. This test may be
accomplished by synchronizing the generator with offsite power.
The loading and unloading of a diesel generator during this test
should be gradual and based on a prescribed schedule that is
selected to minimize stress and wear on the diesel generator.

2.2.3 Fast-Start Test: Demonstrate that each diesel
generator unit starts from ambient conditions (if a plant has
normally operating prelube and prewarm systems, this would
constitute its ambient conditions) and verify that the diesel
generator reaches stable required voltage and frequency within
acceptable limits and time, as defined in the plant technical
specifications.
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2.2.4 Joss-of-Offsite Power (LOOP) Test: Demonstrate by
simulating a loss of offsite power that (1) the emergency buses
are deenergized and the loads are shed from the emergency buses
and (2) the diesel generator starts on the auto-start signal from
its standby conditions, attains the required voltage and
frequency within acceptable limits and time, energizes the auto-
connected shutdown loads through the load seguencer, and operates
for a minimum of 5 minutes.

2.2.5 SIAS Test: Demonstrate that on a safety injection
auto-start (SIAS) signal, the diesel generator starts on the
auto-start signal from its standby conditions, attains the
required voltage and fregquency within acceptable limits and time,
and operates on standby for greater than or equal to 5 minutes.

2.2.6 gCombined SIAS and LOOP Test: Demonstrate by
simulating a loss of offsite power in conjunction with SIAS that
(1) the emergency buses are deenergized and loads are shed from
the emergency buses and (2) the diesel generator starts on the
auto-start signal from its standby conditions, attains the
required voltage and freqguency within acceptable limits and time,
energizes auto-connected loads through the load sequencer, and
operates while loaded with the auto-connected loads for greater
than or equal to 5 minutes.

2.2.7 gingle-load Rejection Test: Demonstrate the emergency
diesel generator's capability to reject a loss of the largest
single load and verify that the voltage and frequency
requirements are met and that the unit will not trip on
overspeed. '

2.2.8 Full-load Rejection Test: Demonstrate the diesel
generator's capability to reject a load egqual to 100 percent of
the automatically sequenced loads, and verify that the voltage
requirements are met and that the unit will not trip on
overspeed.

2.2.9 Endurance and Margin Test: Demonstrate full-load
carrying capability for an interval of not less than 24 hours, of
which 2 hours should be at a load eguivalent to 110 percent of
the automatically sequenced loads of the diesel, and 22 hours at
2 load equivalent to the automatically seguenced loads. Verify
that voltage and freguency reguirements are maintained.

2.2.10 Hot Restart Test: Demonstrate hot restart
functional capability at full-load temperature conditions by
verifying that the diesel generator starts on a manual or auto-
start signal, attains the required voltage and frequency within
aicoptablc limits and time, and operates for loenger than §
minutes.
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2.2.11 Synchronizing Test: Demonstrate the ability to (1)
synchronize the diesel generator unit with offsite power while
the unit is connected to the emergency load, (2) transfer this
load to the offsite power, (3) isolate the diesel generator unit,
and (4) restore it to a standby status.

2.2.12 Protective-Trip Bypass Test: Demonstrate that all

automatic diesel generator trips (except engine overspeed, oil
pressure, and generator differential) are automatically bypassed
upon a safety injection actuation signal.

2.2.13 Test Mode Change-Over Test: Demonstrate that with
the diesel generator operating in the automatic test mode while
connected to its bus, a simulated safety injection overrides the
test mode by (1) returning the diesel generator to standby
operations and (2) automatically energizing the emergency loads
from offsite power.

2.2.14 Pedundant Unit Test: Demonstrate that, by starting
and running both redundant units simultaneocusly, potential common
failure modes that may be undetected in singie diesel generator
unit tests do not occur.

2.3 Pre-Operational and Surveillance Testing

Table 2 relates pre-operational and surveillance tests to
the anticipated schedule for performance (e.g., pre-operational,
monthly surveillance, é6-month, scheduled refueling period, and
10-year testing). ;

All tests should be in general accordance with the
manufacture's recomendations for reducing engine wear, including

cool-down operation at reduced power, followed by postoperation
lubrication.

2:3:1 Pre-Operational Testing: A pre-operational test
program should be implemented for all diesel generator systems
following assembly and installation at the site. This program
should include the tests identified in Table 2 and be carried out
per the test definitions in Regulatory Position 2.2.

In addition, demonstrate through a minimum of 25 valid start-and-
load demands (or tests) without failure on each installed diesel
generator unit that an acceptable level of reliability has been
achieved to place the new EDG into an operational category.

2.3.2 Survejllance Testing: After the plants are licensed
(after fuel load), periodic surveillance testing of each diesel
generator must demonstrate continued capability and reliability
of the diesel generator unit to perform its intended function.
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When the EDG is declared operational in accordance with plant
technical specifications, the following periodic test program
should be implemented. T

2.3.2.1 Monthly Testing: After completion of the
diesel generator unit reliability demonstration during
preoperational testing, periodic testing of diesel generator
units during normal plant operation should be performed. Each
diesel generator should be started and loaded as defined in
Regulatory Positions 2.2.1 and 2.2.2 at least once in 31 days
(with maximum allowable extension not to exceed 25 percent of the
surveillance interval) on a staggered basis.

2.3.2.2 Six-Month (or 184 days) Testing: The design
basis for nuclear power plants requires a capability for the
diesel generators to make fast starts (as defined in the plant
Technical Specifications) from standby conditions to provide the
necessary power to mitigate the large-break loss-of-coolant
accident coincident with loss of offsite power. It has been
determined (based on a probabilistic risk analysis performed to
examine the change in core melt freguency associated with
lengthening the fast-start test interval) that relaxation of
fast-start test frequency from once per month to once per 6
months would not appreciably increase risk. Therefore, once
every € months each diesel generator should be started from
standby conditions (if a plant has normally operating prelube and
prevarm systems this should constitute its standby conditions) to
verify that the diesel generator reaches stable rated voltage and
frequency within acceptable limits and time and operates for 5
minutes.

2.3.2.3. Refueling Outage Testing: Overall diesel
generator unit design capability should be demonstrated at every
refueling outage by performing the tests identified in Table 2.

2.3.2.4. Ten-Year Testing: Demonstrate that the

trains of standby electric power are independent once per 10
years (during a plant shutdown) or after any modifications that
could affect diesel generator independence, whichever is the
shorter, by starting all redundant units simultaneously to help
identify certain common failure modes undetected in single diesel
generator unit tests.

2.3.3 Corrective Action Testing: Following the occurrence
of a degrading situation as defined in Regulatory Position 3.5
for a problem EDG, the surveillance testing interval for that EDG
should be reduced to no more that 7 days, but no less than 24
hours. This test freguency should be maintained until seven
consecutive failure- free start and load-run tests have been
performed to demonstrate the effectiveness of corrective actions
taken and recovery of reliability levels. At that time, monthly

14



surveillance testing can be resumed. However, if subseguent to
the seven failure-free tests, one or more additional failures
occur such that there are again four or more failures in the last
25 tests, the testing interval should again be reduced as noted
above and aaintained until seven consecutive fajlure-free tests
have been performed. The EDG undergoing corrective action testing
should be considered "operable" unless other license requirements
necessitate declaring the EDC inoperable.

3.  EDG RELIABILITY GOALS AND CALCULATIONS

Reliability goals for emergency diesel generators (EDGs)
and related calculational methodoclogy are as follows:

3.1 Reliability Goals for Station Blackout

In order to comply with 10 CFR 50.63, "Loss of All
Alternating Current Power ," and the guidance in Regulatory Guide
1.155, ®"Station Blackout,” the minimum EDG reliability should be
targeted at 0.95 or 0.975 per demand for each EDG for plants in
emergency ac (EAC) Groups A, B, and C and at 0.975 per demand for
each EDG for plants in EAC Group D (see Table 2 of Regulatory
Guide 1.155).

3.2 Design Basis Accidents Assessment

A guantitative EDG reliability target for design basis
a_~idents has not been established. If an EDG reliability
estimate is needed for plant-specific PRAs, it should be
calculated using only the successful "immediate"™ starts, where
immediate is defined as the time required for the EDG to be
available for design basis loss~of-coclant accidents and other
limiting plant transient emergency electrical loads. Therefore,
delayed starts (i.e., starts that are restarted manually within
5 minutes from the first start attempt) deemed successful for
station blackout assessments per exceptions noted in Regulatory

Position 2.1 should not be considered for design basis accident
assessment.

3.3 Dpiesel Generator Reliability Calculations

Calculation of EDG reliabilities should be based on the
definitions consistent with the reporting rules for the Industry-
wide Plant Performance Indicator Program or eguivalent and the
definitions in Regulatory Position 2.1.

The evaluation of a nuclear unit's EDG reliability should
take into account the demand and failure experience of all EDGs
that provide emergency AC power for the unit. Calculation of EDG
reliability levels should be based on the last 50 and 100 demands
in the following manner:
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1) Start Reliability (SR) is defined as:

SR = g
Total Number of Valid Start Demands

2) Load-run Reliability (LR) is defined as:

IR = -
Total Number of Valid Load-Run Demands

3) EDG Reliability = (SR) * (LR)
Table 3 provides guidance for combining data from individual EDG

performance to arrive at a nuclear unit reliability estimate.

TABLE 3. COMBINING EDG FAJILURE EXPERIENCE

EDG Configuratjon Method for Combining

2,3,4 EDGs dedicated to Use combined failure

nuclear unit experience of all EDGs.

2,3,4 EDGs shared between Use combined failure

between units experience of all EDGs
for all units.

1 dedicated EDG at each Each unit uses the combined

unit and 1 shared between failure experience of its

units dedicated EDGs and the shared
EDG.

2 dedicated EDGs at each unit Each unit uses the combined

and 1 shared between units failure experience of its
dedicated EDGs and the shared
EDG.

2 dedicated EDGs and 1 HPCS Use the combined failure

EDG or diverse EDGs within the experience of similar EDGs and

same unit separately consider the

failure experience of
different EDGs.

The calculations discussed above will be point estimates of
reliability and will have inherent uncertainties because of the
sample size available. A point estimate reliability calculation
for a 50-demand sample that falls below 92 percent, or for a
100~demand sample that falls below 93 percent, is an indication
that the true underlying reliability may have fallen below 95
percent. A point estimate reliability calculation for a $0-
demand sample that falls below 94 percent, or for a 100 demand
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sample that falls below 96 percent, is an indication that the
true underlying reliability may have fallen below 97.5 percent.
Actions to be taken are discussed below.

3.4 EDG Reliability Program Monitoring

Data from surveillance tests and unplanned starts can be
used to estimate achievement of a nuclear unit's EDG reliability
targets and alsoc to detect a deteriorating situation for both the
reliablity program and individual EDGs. Failures encountered in
the last 20, 50, and 100 demands can be related to nuclear
unit target reliabilities as in Table 4

Saiis 4 Aobion Tavad ) Bonadist Aot

Target Action Demand Failure Remedial
«95 Mild 3/20 or 5/50 or 8/100 (1)
Strong 5/50 and 8/100 (2)
975 Mild 3/20 or 4/50 or 5/100 (1)
Strong 4/50 and 5/100 (2)

(1) Take action per Figure 1 for a Mild Action Level.
(2) Take action per Figure 1 for a Strong Action Level.

3.5 Problem EDG

A problem diesel is defined as an individual EDG eperiancing
3 or more failures in the last 20 demands. Should this case
arise, a Mild Action Level would be declared and the actions
defined in Figure 1 would be undertaken. If the problem EDG
experiances an additional failure , such that there have been 4
failures in the last 25 demands, then a Strong Action Level would
be declared.

Following completion of corrective programmatic actions as
defined in Steps 1 - 4 of column 3 (Strong Action Level) of
Figure 1, restored performance of tne problem EDG should be
demonstrated by conductiong seven consecutive failure free starts
and load-run tests as defined in Regulatory Position 2.3.3. The
monthly surveillance schedule should not be resumed until 7
consecutive failure free start and run-load demand tests have
been completed. All starts and load-runs performed during the
corrective action testing shall be included in the nuclear unit
EDG reliability data set so long as the EDG is declared operable.

If following completion of the seven consecutive failure-
free tests (per Regulatory Position 2.3.3), the same EDG
experiances another failure such that there have been 5 failures
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in the last 25 demands, consideration should be given to
declaring that problem EDG inoperable in accordance with plant
Technical Specifications and undertaking a overhaul of that EDG
based on the subsystems affected (see Figure 3) and the nature of
re-occuring failures.

If the overhaul necessitates the tear-down and overhaul of
the diesel engine and/or the generator (see Figure 3), then
prior to returning that EDG to service, 14 consecutive failure-
free tests (per Regulatory Position 2.2.3) should be conducted.
If the overhaul is of a lesser nature (i.e. subsytem or support
system overhaul, see Figure 3) , then the problem EDG should be
considered in a Strong Action Level and 7 consecutive failure-
free tests (per Regulatory Position 2.2.3) should be conducted
before returning that EDG to service per plant Technical
Specification requirements.

3.6 Recovery from a Strong Action Level (EDG Program’

Recovery from a Strong Action Level should be based on
continued monitoring of the nuclear unit EDG reliability level
nad the demand-failure combinations shown in Table 4. The plant
would not revert to a reduced action level until the number of
demand-failures was adequately reduced, or two years from the
last failure while in an exceedance, which ever occurs first.
However, prior to reverting to a no exceedance state, all
identified improvement actions must be completed within the two
year period.

Should a plant continue in an exceedance state because of
new failures, these failures should be evaluated against
improvement actions previously identified for implementation. The
purpose of this evaluation would be to assess whether prior
conclusions and attendant recommendations should be revised due
to continued failures.

4. RECORDKEEPING GUIDANCE

Guidance from Section 7.5.2, "Records and Analysis," of IEEE
§td 387-1984 should be supplemented as follows:

All demands, as defined in Regulatory Position 2.1, should
be logged and continually updated for each diesel generator based
on surveillance testing and experianced failures. The log should
be maintained in auditable form and should include sufficient
detail to permit review and audit of reliability calculations in
accordance with Regulatory Position 3.3. The log should also
include a recalculated nuclear unit reliability estimate
following occurrence of a load-run demand.
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Maintenance, repair, and out-of-service time as well as
cunulative maintenance and operating data (hours of operation)
should also be logged. The out-of-service time should include
the hours the diesel generator is removed from service (declared
inoperable) for preventive maintenance, corrective maintenance
following a failure, modifications, or for support systems out of
service.

The out-of-service time for diesel generators during
refueling need not be logged if the diesel generator is
electively removed from service (i.e., no failure has occurred).
After a failure experienced during refueling, the actual time
spent in corrective maintenance should be logged as out-of-
service time.

5. REPORTING CRITERIA

When reporting EDG failures, all plants should conform with
the provisions of 10 CFR 50.72, 10 CFR 50.73, 10 CFR 21, plant
technical specifications, and other current NRC reporting
regulations.

If a mild action level condition comes about, the NRC on-
site inspector should be notified and a report prepared within 30
days that would be maintained at the site for NRC audit. This
report should include the following information:

; A summary of all tests within the time period over
which the last 20,50 and 100 valid tests were
performed, with emphasis on those tests with failures.

- A description of the failures, underlying causes, and
corrective actions taken.

3. The nuclear unit EDG reliability level per Regulatory
Position 3 at the time a mild action level condition
was entered.

4. An assessment of the corrective actions to be taken with
respect to restoration of reliability level.

If a strong action level situation comes about, both the NRC
Region and Headquarters should be notified within 72 hours and
the activities outined in ceolumn 3 of Figure 1 should be
undertaken. A schedule for implementing corrective actions and a

report containing the above four items should be submitted to the
NRC within 30 days.

6. EMERGENCY DIESEL GENERATOR RELIABILITY PROGRAM
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Regulatory Guide 1.155 describes a means acceptable to the
NRC staff for meeting the reguirements of 10 CFR 50.63 and
identifies the need for an EDG reliability program
designed to maintain and monitor EDG reliability levels to
ensure that selected reliability levels are being achieved.

This section provides guidance regarding the principal
elements for such a reliability program. Although current
industry practices may group activities discussed below somewhat
differently, existing EDG reliability and maintenance programs
should encompass the elements discussed below.

The principal elements of an EDG reliability program (or
activities) should encompass the following:

1. An EDG relijability target level corresponding
to that selected for compliance with 10 CFR
50.63.

24 A surveillance plan that identifies EDG

subcomponents and subsystems, surveillance
parameters, surveillance freguency, and
incorporates manufacturer recommendations.
This plan should define the monitoring
requirements to be used by the other elements
of the EDG reliability program.

3. Performance monitoring of important
parameters on an ongoing basis to obtain
information on the state of the EDG and
components so that precursor conditions are
identified prior to failure. This
information can also be used for maintenance-
related activities.

4. A pmaintenance program designed for both
preventive and corrective actions based on
operational history and past maintenance
activities, vendor recommendations, spare
parts considerations, and the results of
surveillance monitoring.

5. Failure analyses, including root cause
analyses, that have been developed for the
onsite EDGs and that can be used to reduce
failures and root causes to corrective
actions for avoidance in the future.

6. Problem closeout process that establishes
criteria for closeout of reliability and
operations-related problems, and that provide
for follow-up surveillance to ensure that the
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problem has been corrected and that
latent long-term effects (i.e., excessive
wear) will not recur.

7. A data acqguisition system (or equivalent

means) that provides for data capture,
storage, and retrieval capability to all
elements of the reliability program.

Defined ibiliti 3 !
eversight to ensure that the reliability
program elements are functioning effectively
and that target reliability levels are being
sustained.

The interaction of the respective EDG reliability program
elements is shown in Figure 2.

The principal elements of an EDG reliability program as
defined above are provided as guidelines. Other reliability
programs that include the same or similar activities may alsoc be
used, such as the TDI Owner's Group maintenance and surveillance
activities.® such programs should be reviewed for consistency
with Regulatory Guide 1.155 and this regulatory guide.

6.1 Diesel Generator Reliability Target

Regulatory Guide 1.155 provides guidance on selecting an EDG
reliability target. Regulatory Position 2 of. Regulatory Guide
1.9, Revision 3 provides guidance for periodic testing related
to determining EDG reliability levels. Regulatory Position 3 of
Regulatory Guide 1.9, Revision 3 provides guidance for estimating
reliability levels being achieved and corrective actions that
should be taken to correct a deteriorating situation.

6.2 Diesel Generator Surveillance Plan

A surveillance plan should identify the EDG components (or
subsytems) and support systems. Figure 3 provides an example of
typical components and support systems that should be considered
defining an EDG boundary. Those components whose function is
solely to support the EDG are to be viewed as within the EDG
boundary. The systems that provide support to the EDG and
perform other plant functions are outside the boundary, with the
understanding that the boundary interface function must be
maintained. IEEE Std 387-1984 and ANSI/ASME OM-16 (Draft) provide

similar definitions of components and system boundaries and may
also be used as guidance.

(L) Revision 2, Apperdix 2, "Design Review/Guality Velidation® report submitted 5/1/86, J. George(TD1)
to K. Denton(NRC) wes utilized in revising plant-specific Technical Specificetions.
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A surveillance plan should consider the following:

1 Reliability considerations related
to EDG component and support
systems design and operational
characteristics. Significant common cause
effects should also be identified.

- P Engine manufacturers' surveillance
recommendations.

3. Failures caused by surveillance activities.

4. Engine and component wear considerations.

S. Frequency and nature of surveillance.

6. Prior operational history as derived from on-site

EDG experience and from other engines of the
same make at other nuclear plants.

This surveillance plan should provide the basis for
performance monitoring, maintenance activities, and failure
analysis procedures.

Figures 4 and 5 provide examples of types of periodic
surveillance activities that have proven effective. When
performing such surveillance, it is important to capture the
actual values of critical parameters since such data would be
extremely useful in carrying out failure analyses, as well as
providing data for long-term EDG condition monitoring.

€.3 EDG Performance Monitoring

Performance monitoring and data trending should be based on
considerations discussed in Regulatory Position 6.2 and should be
applied to equipment that is run on a continual or on a near
continual basis. The purpose is to monitor certain parameters on
an ongoing basis in order to cbtain information about the state
of physical conditions that may potentially impact the
operability of a piece of equipment, and whic' could be used for
trending purposes. Such trends may signal a degradation in a
particular condition. Evaluation of such conditions may provide a
means of detecting onset of potential failure, thereby allowing
corrective actions to be taken before actual failure occurs. The
examples shown in Figures 4 and 5 should be developed from on-
site operational experience, industry-wide applicable data, and
manufacturers' recommendations.
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6.4 [EDGC Maintenance Program

A maintenance program should be based on reliability
considerations and should actively interface with other elements
of the EDG reliability program. Proper maintenance is an
important contributor to EDG reliability from both preventive and
corrective aspects. Generally speaking, EDG maintenance programs
should be based on the following principles:

a. Recommended vendor maintenance actions and
schedule for implementation.

b. Site-specific operational history and reliability
characteristics of the EDG components and support
systems.

c. Spare parts considerations to ensure that such
parts are in stock when needed, with ample spares.

d. Such factors as repair time, potential failure
severity, and recurrence of known failures should be
utilized in scheduling maintenance.

e. Long-term maintenance scheduled during refueling
outages should be based on engine performance
experienced.

€.5 EDG Failure Analysis and Root Cause Investigation

An EDG reliability program should have failure analysis
procedures designed to systematically reduce problems or failures
to corrective actions.

Failure analysis starts from the most apparent symptoms and
progresses to determination of underlying causes or incipient
conditions. Root cause analysis goes further and attempts to
find underlying causes relating to design, engine operation or
maintenance. Figure 6 outlines a systematic approach to failure
and root cause analyses.

When performing a root cause analysis, the method of
categorizing underlying causes is important sc that corrective
action can be integrated into both plant activities and the EDG
reliability program. A typical classification system should
consider the following:

a. Manufacturing and design
b. Quality control

c. Procedures
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d. Training
e. Communication
f. Human factors

g. Management

6.6 Problem Closeout

An EDG reliability program should have a problem closeout
process established to ensure that effective solutions have been
found and implemented. Continued recurrences should be examined
from the viewpoint of whether the EDG reliability is adeguate to
meet station blackout requirements and whether near-term engine
teardown and rebuilding should be scheduled.

6.7 Data Capture and “...lzation

An EDG reliability program should have a data collection,
storage, and retrieval system that can be accessed by personnel
assigned to monitoring and maintaining the EDGs. The data system
does not need to be a special-purpose dedicated system, but
access to "current®™ information should be a major consideration.

Typical types of information that should be included are as
follows:

a. EDG-specific testing and failure history

b. Surveillance test results

c. Failure and root cause analysis results

d. Manufacturer's recommendations and related data
e. Input from prevertive maintenance activities

f. Input from corrective maintenance activities

g. Industry-wide operating experience

6.8 Assigned Responsibilities and Management Oversight

An EDG reliability program should have clear assignment of
responsibility for carrying out the respective program elements.
Such assignments should be based on properly trained and
gqualified staff to perform the activities needed, and should
ensure that gqualified personnel are assigned.
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A management oversight function (or procedures) should also
be available to review the effectiveness of the reliability
program and reliability levels being sustained, independent of
the day-to-day EDG activities. Such a plant-wide function may
already exist; however, a routine evaluation of EDG performance
should be incorporated into the plant performance review process.

D. IMPLEMENTATION

The purpose of this section is to provide information to
applicants regarding the NRC staff's plans for using this
regulatory guide.

Except in those cases in which an applicant proposes an
acceptable alternative method for complying with the specified
portions of the Commission's regulations, the methods described
in this guide will be used in the evaluation of selection,
design, qualification, and testing of diesel generator units used
as onsite electric power systems for the following nuclear power
plants:

1. Plants for which the construction permit is issued
after the issue date of the final guide,

2. Plants for which the operating license application
is docketed 6 months or more after the issue date of
the final guide,

3. Plants for which the licensee veoluntarily
commits to the provisions of this guide.

The NRC Staff also intends to apply this Regulatory Guide to
monitor emergency diesel generator reliability levels and to
review existing or proposed EDG reliability programs for meeting
the station blackout rule, 10 CFR 50.63 in accordance with
Regulatory Positions 3 and 6.

Activities associated with Regulatory Positions 1, Design
Considerations and 2.3.1, Preoperational Testing will not have to
be repeated by licensees or applicants which have completed such
activities. Previous submittals by applicants, licensees, or
other parties such as by the TDI Owners Group, can be used where
appropiate.

This regulatory guide will become effective 270 days after
issuance.
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REGULATORY ANALYSIS

A separate regulatory analysis was not prepared for this
regulatory guide. The regulatory analysis prepared for the
station blackout rule, NUREG-1109, "Regulatory/Backfit Analysis
for the Resolution of Unresolved Safety Issue A-44, Station
Blackout," provides the regulatory basis for this guide and
examines the costs and benefits of the rule as implemented by the
guide. A copy of NUREG-1109 is available for inspection and
copying for a fee at the NRC Public Document Room, 2120 L Street
NW., Washington, DC. Copies of NUREG-1109 may be purchased from
the Superintendent of Documents, U.S. Government Printing
Ooffice, Post Office Box 37082, Washington, DC 20013-7802; or
from the National Technical Information Service, Springfield, VA
22161.
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* Ihese recovery actions are discussed in Regulatory Positions C.3.5 and ¢.2.3.3.
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November 6, 19
MEMORANDUM FOR: James M. Taylor ) KBQ T
Acting Executive Director ey
for Operations !
FROM: Edward L. Jordan, Chairman ?g,c.‘A 1 lul?q
Committee to Review Generic Requirements (]hi)
SUBJECT: MINUTES OF CRGR MEETING NUMBER 171 /45574._/

The Committee to Review Generic Requirements (CRGR) met on Wednesday,

October 11, 1989 from 1:00 - 5:30 p.m. The following items were addressed at
the meeting:

1. The Committee reviewed proposed final Revision 3 to Reg. Guide 1.9,
"Diesel Generator Reliability." The Committee was unable to complete
their review of this item at this meeting, but recommended a number of
changes to be considered by the staff. The staff will revise the package
and resubmit it for completion of CRGR review at a future meeting. This
matter is discussed in Enclosure 1.

0 ]

Due to unforeseen time constraints, CRGR review of proposed Revision 3 to
Reg. Guide 1.35 and proposed Reg. Guide 1.35.1 scheduled at this meeting
was rescheduled for the next CRGR meeting.

3. The Committee considered the staff's plans to publish guidance (initially
discussed with Ticensees in public workshops) to facilitate implementation
of Generic Letter 89-04 regarding Inservice Testing Programs. The
Committee determined that formal CRGR review of this guidance is not
required; but the guidance should be transmitted to licensees by a generic
letter that states clearly no new requirements are intended by this
guidance. This matter is discussed in Enclosure 2.

In accordance with the EDO's July 18, 1983 directive concerning "Feedback and
Closure of CRGR Reviews," a written response is required from the cognizant
office to report agreement or disagreement with the CRGR recommendations in
these minutes. The response, which is required within five working days after
receipt of these minutes, is to be forwarded to the CRGR Chairman and if there
is disagreement with CRGR recommendations, to the F)0 for decisionmaking.

Questions concerning these meeting minutes should be eoferred to Jim Conran

(492~-3855).
Original Signad By. o
C.J. Hetiemes, Jt. |
Edward L. Jordan, Chairman |
Committee to Review Generic |
Reguirements |
1
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Enclosure 1 to the Minutes of CRGR Meeting No. 171
Proposed Final Revision 3 to Reg. Guide 1.9
October 11, 1989

TOPIC

W. Minners (RES) and A. Serkiz (RES) presented for CRGR review the proposed
final Rev. 3 to Reg. Guide 1.9, "Diesel Generator Reliability." The Committee
also heard the differing views of a member of the NRC staff regarding several
specific new positions in the proposed guidance. Briefing slides used by the
staff to guide their presentations and discussions with the Committee on these
matters are enclosed (Attachments 1 and 2).

BACKGROUND

1. The documents submitted initially to CRGR for review in this matter were
transmitted by memorandum dated September 12, 1989, E. S. Beckjord to
E. L. Jordan; that initial review package included the following documents:

a. Proposed fi~al Revision 3 (dated September 12, 1989) to Reg. Guide
1.9, "Selection, Design, Qualification, Testing, and Reliability of
Diesel Generator Units Used As Onsite Electric Power Systems At
Nuclear Power Plants";

b. Draft Appendix D, "EDG Reliability Pro?ram“ (dated August 28, 1989)
to NUMARC 87-00, "Guidelines and Technical Basis for NUMARC
Initiatives," Revision 1;

c. Backfit Analysis, dated August 21, 1889, for GSI B-56, "Diesel
Generator Reliability";

d. Draft Federal Register Notice dated August 16, 1989

2. At Meeting No. 171, the Committee received revised pages for Item 1.a.
above. (See Slides Nos. 1A and 3A thru 10A in Attachment 1 to this
Enclosure. )

CONCLUSIONS/RECOMMENDATIONS

The Committee did not complete their review of this item at this meeting; but
they identified a number of questions to be addresced and recommended a number
of specific changes to be incorporated by the staff in the revised package
that will be resubmitted for completion of the CRGR review of this item at a
later meeting:

1. The backfit analysis for this proposed package should be revised to
address the items in Section IV.B of the CRGR Charter (as required for
all packages submitted to CRGR for review); for example:
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Proposed Rev. 3 contains many new/different staff positions (i.e.,
changes from existing approved guidance) on EDG reliability that
constitute backfitting; these proposed backfits should be
acknowledged explicitly in the backfit analysis.

Proposed Rev. 3 appears to contain both relaxations and increases of
existing EDG reliability requirements; these should be clearly
identified for the Committee. Also, in this context, the applicable
finding should be made explicitly by the sponsoring Office Director
in the package, in accordance with Section IV.B.(viii)(a) or
IV.B.(ix)(a), as applicable.

The justification for the direct and indirect costs involved in
implementing proposed Rev. 3 should be stated explicitly in the
backfit analysis, in accordance with Section IV.B.{(viii)(b) or

IV.B. (ix)(b), as appropriate.

The incremental changes between existing approved EDG reliability
requirements and the specific reguirements in proposed Rev. 3 should
be more clearly identified in the package (i.e., one-to-one corre-
lation between specific provisions in Rev. 3/1EEE-387-1984 and the
corresponding existing requirements in Rev. 2/1EEE~-387-1977, Reg.
Guide 1.108, Reg. Guide 1.155, Generic Letter 84-15, etc.), so that
any proposed changes can be fully understood and properly evaluated
by the Committee. A revised/updated version of the table provided to
the Committee in support of Rev. 3 at the draft stage would be
appropriate (Attachment 3).

Also, in this context, the staff should indicate more clearly what

is intended with regard to NUMARC 87-00, Appendix D. Is it the
staff's intent to endorse Appendix D in Rev. 3 as an alternative
acceptable means for licensees to provide an adequate EDG reliability
program? Are the specific provisions of proposed Rev. 3 eguivalent
to the provisions of Appendix D with additions onl (as indicated in
Table 1 of the Reg. Guide) or will Rev. 3 also Ta'el

ntify exceptions
to Appendix D after resolution of some still-outstanding issues
noted in the package?

With regard to implementation of the detailed requirements contained
in proposed Rev. 3, the staff should indicate more clearly in the
"Implementation" section of the Reg. Guide what positions will be
applied to whom; the intent of the handwritten additions to this
section of the Reg. Guide in Slide 9A is not clear to the Committee
in this regard. Also, the proposed method of implementation of Rev.
3 (if approved) should be indicated in the package; and the staff
should include a draft of the regulatory instrument (e.g., generic
Jetter) that will be used to formally impose the proposed new EDG
reliability requirements for review by the Committee. As a final
point related to implementation issues, the staff should also
identify any intended implementation guidance to be developed/used
by the staff (e.g., model Tech. Spec. revisions, SRP revisions,
Tl's, etc.) and should submit such proposed guidance to CRGR for
review, as appropriate, along with estimates of the cerresponding
NRC staff resource commitments involved.




The Committee recommended a number of specific clarifying changes to the
proposed Rev. 3; principal among these were the following:

The staff should revise the wording of the second paragraph on page 2
to reflect that the proposed guidance is intended to apply to diesel
generators dedicated to a single, safety-related function (e.g.,

high pressure core spray), as well as to those that provide broader
purpose emergency ac power.

At page 6, the staff should indicate clearly that Section 1. DESIGN
CONS1DERATIONS, is not intended to be backfit to operating reactors,
but rather represents a consolidation of existing approved guidance
on design requirements. Do similarly for all sections of proposed
Rev. 3.

At page 6, in paragraph 1.3, the staff should reexamine the wording
regarding exceeding the short-time rating of diesel generator units,
review the technical correctness and completeness of that wording,
and revise the proposed Rev. 3 wording as necessary.

At page 8, the wording of paragraph 1.8 should not direct licensees to
revise the wording of an IEEE standard. Instead, Rev. 3 should

specify that "...the following wording be substituted for the IEEE
standard Section 5.5.4:"

In that context, however, the staff should also review the intended
purpose of paragraph 1.8 of proposed Rev. 3, reexamine the technical
safety basis and the correctness of the current proposed wording of
that section in achieving the intended safety objective, and revise
as appropriate. As a specific consideration in the recommended
review, address why the capability for automatic reset (of the trip
bypass function) is not acceptable.

At pages 9 and 10, reexamine any remairing differences between
Appendix D and proposed Rev. 3 treatment of "Load Run Demands," "Load
Run Failures," and "Exceptions," and either revise Rev. 3 wording to

remove these remaining differences or explain why differences should
remain.

At page 14, clarify the intent of paragraph 2.3.2.3 (e.g, Why demon-
strate EDG design capability for a refueling outage? When is main-
tenance done on EDG's if they are running during refueling outage?)

At Table 2, the fast-start test specified in the "18 month test"
celumn does not seem to correspond to any requirement in the text of

proposed Rev. 3. Delete this test unless the staff can demonstrate
that it is needed/intended.



h. At page 14, change the first sentence to read as follows:

"Following the occurrence and correction of a degrading
situation..."

f. At page 15, delete proposed paragraph 3.2, "Design Basis Accidents
Assessment” or justify it in its present form.

J. At page 17, the staff should reexamine the technical basis for the
"14 failure-free tests" specified after major overhaul/teardown of the
diesel engine or generator. Why is full endurance testing not
required in such circumstances? In considering the need to revise
this paragraph, the staff should also consider addinq a separate
paragraph (e.g., 3.5.a.) on "Requalification of EDGs" following
major repair or overhaul.

-

k. At pages 18 and 19, reexamine the regulatory need for any new record-
keeping and reporting requirements in proposed Rev. 3. Also, review
throughout proposed Rev. 3 for internal consistency in this regard
(e.g., see the last paragraph on p.2).

1. At page 21, make the following corrections in paragraph 6.2:
i. In the fourth sentence of the first paragraph, change the word
"must" to "should." Also, do not reference a Draft ANSI/ASME
Standard (use current approved version or delete).
1i.  In subparagraph 6.2.4, change the word "aging" to “degradation."

m. At page 22, in the last sentence in paragraph 6.3, change the term
"developed from" to "based on."

n. At page 22, in paragraph 6.4, delete the second sentence entirely and
delete the words "Generally speaking," in the following sentence.

0. At page 22, in paragraph 6.5, change the last sentence in the second
paragraph to read as follows:

“Figure 6 is an example of a systematic approach..."

P. At page 23, examine the root cause elements (a through g) for
consistency with NUMARC Appendix D, and revise as necessary (e.g.,
is "a. Management" in Appendix D?)

Q. The third paragraph of the draft Federal Register Notice for this
package should be revised to indicate the proposed backfit “EDG
Reliability Goals and Calculations" requirements, e.g., in position
3 of proposed Rev. 3.




RESOLUTION OF GSI B-56
DIESEL GENERATOR RELIABILITY

PRESENTATION TO THE
COMMITTEE TO REVIEW
GENERIC REQUIREMENTS

CRGR Meeting No. 171
October 11,1989

A.W. SERKIZ RES/RPSIB
Mail Stop NL/S 324 Ext. 23942



BACKGROUND

. GSI B-56 is not a new issue;
resolution will complete an
outstanding SBO related issue.

RG 1.9, Rev. 3 (Proposed) was
discussed with CRGR in 9/88;
issued FOR COMMENT in 11/88.

15 respondees; last rec'd 7/89.

. Staff has been meeting with
NUMARC's B-56 Working Group
since 7/88 to arrive at
complementary guidance.

. RG 1.9, Rev. 3 (9/12/89) has been
re-structured to enhance clarity &
eliminate duplicate requirements.

. ACRS briefed on 10/2 & 6/89.

. RG 1.9, Rev. 3 (9/12/89) presents
RES & NRR management positions.



OVERVIEW
RG 1.9, REV. 3

. Has been revised in response to comments
received and discussions with NUMARC's
B-56 working group.

. Integrates into a single RG guidance previously
addressed in RG 1.9, Rev. 2, RG 1.108 and
Generic Letter 84-15.

. Defines reliability program and supplements
guidance provided in RG 1.155.

. Better defines testing regmts, eliminates cold
fast starts and minimizes accelerated testing.

. Defines alert levels, remedial actions and
reporting regmts.

. Incorporates proven industry practices and is
consistent with NUMARC's revised NUMARC
8700, Appendix D.

. Utilizes INPO's Industry-wide Performance

Indicator Program (PPIP) surveillance definitions
for consistency.




RG 1.9, REV. 3

REGULATORY POSITIONS

C.1

C.2

C.3

C4

C.5

C.6

Design Considerations

Diesel Generator Testing

EDG Reliability Goals & Calcs (SBO)
Record Keeping Guidance

Reporting Criteria

EDG Reliability Program (SBO)



TABLE 1

CROSS~REFERENCE BETWEEN REGULATORY GUIDE 1.9, REV. 3
AND NUMARC-~8700, APPENDIX D

- —————— - - - -

RG 1.9,REV 3 NUMARC~-8700
SECTION APPENDIX D
Section A, Introduction (Use RG 1.9,Rev.3)
Section B, Discussion (Use RG 1.9,Rev.3)

Section C, Regulatory Positions

C.1, Design Considerations (Use RG 1.9,Rev.3)
C.2, Diesel Generator Testing
C.2.1, Definitions D.1
C.2.2, Test Descriptions (Use RG 1.9,Rev.3)
C.2.3, Preoperational and
Surveillance Testing (Use RG 1.9,Rev.3)
C.3., EDG Reliability Goals and
Calculations
C.3.1, Reliability Goals for SBO D.2
C.3.2, Design Basis Accident
Assesnment . (Use RG 1.9,Rev.3)
C.3.3, Diesel Generator Reliability
Calculations D.2.2
C.3.4, EDG Reliability Program
Monitoring D.2.3,D.2.4
C.3.5, Recovery From A Strong Alert D.2.4.4
C.4, Record Keeping Guidance D.2.1
C.5, Reporting Criteria D.2.5
C.6, EDG Reliability Program D.3
C.6.1, Diesel Generator
Reliability Target D.2.3
C.6.2, Diesel Generator Surveillance
Plan D.3:1
C.6.3, EDG Performance Monitoring D.3.2
C.6.4, EDG Maintenance Program D.3.4
C.6.5, EDG Failure Analysis and
Root Cause Investigation D.3.5
C.6.6, Problem Close-out D.3.6
C.6.7, Data CApture & Utilization D.3.3
C.6.8, Assigned Responsibilities and

Management Oversight (Use RG 1.9,Rev.3)



10 CFR 50
Section 50.63 l

Target Level

3

Responsibilities
and Management
Oversight

!

EDG Reliability J

Surveillance . Maintenance

Requirements Program

Data System
f Y

! “ Failure Analysi
Performance ailure Anaiysis
Monitoring and Ropt Qause
Investigations

Problem
Closeout

Figure 2 - Interaction of EDG Reliability Program Elements



RAGURE D.3-3

EDG
RELIABILITY
PROGRAM

DIESEL
FAILIURE
HISTORY

PREVENTATIVE
MAINTENANCE

PROGRAM

CORRECTIVE
MAINTENANCE
PROGRAM

MANUFACTURER'S
DATA

A

SURVEILLANCE
TEST
RESULTS

' OPERATING
HISTORY

ROOT
CAUSE
ANALYSIS

A systematic method of capturing data and retrieving data is effective in having data important 1o EDG reliability available
fo appropriate plant personnel. The data sysiem need not be a special purpose system dedicated to EDG relabilty and

need not be centrally located. The system shouid, however, capture the impontant features of data available and be read:-
Iy retnevable.

D.3.3.2 Data Capture
The types of data that should be considered in the formation of 2 data system inciude but are not limited 10 the following

Surveillance Test Results

EDG Failure History

Root Cause Analysis

Manufacturer's Data %
Input from Prevertatr » Maintenance Program &%
input from Corrective Maintenance Program %

Industry Operatir g Expenence ®

Each of these elements is discussed in greater detail in the foliowing sections

NSOO®ALBLN -

43




figure 1 Graded Response to Degrading EDG Reliability

(10-5-89 Draft)

NORMAL ACTION STATE

MILD ACTION STATE

STRONG ACTION STATE

o Continue surveilliance
and condition
monitoring uccordir?
to approved relisbil-
ty program plan.

o Repair fallures as
they occur.

Review failures in tast 20,
508100 demands

{f there sre patterns in
the failure modes or causes

to determine

PATTERN

I NO PATTERN

Devise corrective

action
for observed faflure
pattern

implement s program

close-out procedure
for the sbove

corrective action

l

Increase or improve
surveillance and/or
condition monitoring
for most likely
failure modes

implement 8 problem
clt;nrout pr:c.;alro
or augmen
surveillance/condition
monftoring

|

Iotlf¥ the NRC on-gite
sdjustments to the

tor of

EDG relisbitity
program

1.

2.

3,

4.

$.

Notify the NRC of
the alert.

Ascertain the nature
of t"\e rellabinty
problem. Assessment
actions should
include one or more
of the following:

o root ceuse snalysis

o analysis for
patterns in faflure
modes

causes
{last 100 demands)

o Rssesgment of other
Llants faflure
nformation

o Exploratory
surveillance

o Explorstory condi-
tion monitoring

o Relisbiiity diag-
notic snalysis
(FEMA  fault tree,
tncﬂm and trend-
ing, etc.)

o Design/operational
changes

Document sid imple-
ment corrective
sctions plan.

Revige reliability
program.

Demonstrate effect-
ness of actions (*)
taken,

: These recovery actions are discussed in Regulatory Positions C.3.5 and C.2.3.3.




EDG RELIABILITY
MONITORING & ACTIONS

Based on monthly surveillance testing.

Nuclear unit monitoring for SBO

Utilizes reliability program and establishes action states vs.
targets.

Action Failure Combinations
Target State ( All EDGs)
.85 Mild 3/20 or 5/50 or 8/100
.95 Strong 4/50 and 8/100
8975 Mild 3/20 or 4/50 or 5/100
8975 Strong 4/50 and 5/100

"Problem” EDG:

3/20 ---> Mild Action State (Fig. 1)
4/25 ---> Strong Action State (Fig. 1)

Verification Testing
Reg. Pos. C.2.3.3 -
7 consecutive failure
free tests

\

5/25 ---> Declare EDG inoperable, determine
level of overhaul required.




STAFF - NUMARC
DISCUSSIONS

. Meetings held 9/29/89 &
10/6/89

10-5-89 RG WKG DRAFT &
10/6/89 markups illustrate
progress

. Some differences of position
will remain.



OUTSTANDING DIFFERENCES
RG 1.9, Rev. 3

* Endorsement language associated with
use of IEEE Std. 387-1984

¢ Minor language differences in
definitions (C.2.1) - exact
wording is key issue.

e 6 month quick load tests, see
Reg. Position C2.3.2.2.

e DBA Assessment (see C.3.2)

e SELB's 3/20 count to initiate accel.
testing.

e 5/25 count to declare problem EDG
inoperable (Pg 18).

¢ Major overhaul of problem diesel engine
and 14 failure free tests to declare EDG
operable (Pg. 18)



RG 1.9, Rev. 3
Implementation

Apply to all plants for purposes of
monitoring EDG reliability levels and
reviewing EDG reliablility programs
with respect to meeting the SBO
rule.

. Activities related to Design

Considerations and Preoperational
Testing will not have to be repeated
by licensees or applicants where
such activities have already been
completed.

Applies to CPs and OLs docketed 6
months after issuance of RG.

Applies to ORs 9 months after
issuance of RG.



B-56 RESOLUTION

RES will issue RG 1.9, Rev. 3.

NRR will integrate findings intc
Tech Spec upgrades.

NRR will develop inspection
module for evaluating EDG
reliability programs.

NRR has revised pertinent SRP

sections and reviewed with
CRGR (CRGR Mtg 164,6/89).




ENCLOSURE A

10-6-89 MARKUPS
RG 1.9, REV. 3

RECENT DISCUSSIONS
WITH NUMARC



106K
MrRi-u

8700, Appendix D, "“EDG Reliability Program," to provide guidance
on a reliability program to ensure that EDG reliability target
levels selected for station blackout are maintained, and on
actions to be taken if EDG reliability targets are not being met.
The NRC staff has reviewed this revised guidance and concludes
that NUMARC 8700, Appendix D, provides guidance for an EDG
reliabilty program in large part identical to those portions of
this guide which deal with an EDG reliability program and the
monitoring of EDG reliability. Table 1 of this regulatory guide
provides a section-by-section comparision between Regulatory
Guide 1.9, Revision 3 and NUMARC - 8700, Appendix D

(Revised).

c. EEQQLAW/[\&GQ*

Conformance with the guidelines in IEEE Std 387-1984 "IEEE
Standard Criteria for Diesel-Generator Units Applied as Standby
Power Supplies for Nuclear Power Generating Stations," provides a
method acceptable to the NRC staff for satisfying the
Commission's regulations with respect to design, qualification,
and periodic testing of diesel generator units used as onsite
electric power systems for nuclear power plants subject to the
following:

1. DESIGN CONSIDERATIONS

The guidelines of IEEE Std 387-1984 should be supplemented
as follows:

1.1 Section 1.2, "Inclusions," of IEEF std 387-1984 should
be supplemented to include diesel generator auto controls, manual
controls, and diesel generator output breaker.

1.2. When the characteristics of the required diesel
generator loads are not accurately known, such as during the
construction permit stage of design, each diesel generator unit
of an onsite power supply system should be selected to have a
continuous load rating (as defined in Section 3.7.1 of IEEE Std
387-1984) egqual to or greater than the sum of the conservatively
estimated loads (nameplate) needed to be powered by that unit at
any one time. In the absence of fully substantiated performance
characteristics for mechanical equipment such as pumps, the
electric motc. drive ratings should be calculated using
conservative estimates of these char-acteristics, e.g., pump
runout conditions and motor efficiencies of 90 percent or less
and power factors of 85 percent or higher..

1.3. At the operating license stage of review, the predicted

loads should not exceed the short-time rating (as defined in
Section 3.7.2 of 1EEE Std 387-1984) of the diesel generator unit.

€
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© A load-run of any duration that results from a real
(e.g. not a test) automatic or manual signal.

o A load-run test to satisfy the plant's load and duration
test specifications.

o Other operations (e.g., special tests) of the emergency
diecel generator in which the emergency diesel generator
is planned to run for at least one hour with at least 50
percent of design load.

Load-run Failures: A load-run failure should be counted when
the emergency diesel generator starts but does not pick up load
and run successfully. Any failure during a valid load-run demand
should be counted. See "Exceptions"™ below. For monthly
surveillance tests, the diesel generator can be loaded at a rate
that is reco- ended by the manufacturer to minimize stress and
wear.

Any - tion identified in the course of maintenance
inspect 1. (with the EDG in the standby mode) that would have
resulteu in a load-run failure if a demand had occurred should be
counted as a valid load-run demand and failure.

Exceptions: Unsuccessful attempts to start or to load-run
should not be counted as valid demands or failures when they can
be definitely attributed to any of the following:

o Spurious cperation of a trip that would be bypassed in
the emergency operation mode (e.g. high cooling water
temperature trip)

© Malfunction of equipment that is not required
to operate during the emergency operaling mode (e.g.,
synchronizing circuitry).

© Component malfunctions or operating errors that did not
prevent the emergency diesel from being restarted and
brought to load withing a few minutes (i.e., without
corrective maintenance or significant problem diagnosis)

© Intentional termination of the test because of alarmed or
observed abnormal conditions (e.g., small water or oil
leaks) that would not have uitimately resulted in
significant emergency generator damage or failure.

© A failure to start following an actnal (manual or
automatic) or inadvertent start demand (if actuated only
on a loss of offsite power), if restarted manually within
five minutes from the first st:  t attempt.

A MW""H'LC&”Q’M‘—%‘S‘;J‘(
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© If the EDG fails to reach rated speed and voltage in the —W
precise time required by Technical Specifications, the
start attempt and load-run attempt should not be
considered a failure if the test demonstrated that the EDG
would have started in an emergency and should therefore be
L_ retained in the EDG availability data base.

o

Each emergency diesel generator failure that results in the
emergency diesel generator being declared inoperable should be
counted as one demand and one failure. Exploratory tests during
corrective maintenance and the successful test that is run ( )
following repair to verify operability {(priceste-deciaring 2
—— should not be cgunted as deﬂcﬂfs or‘failuresuynavv*qﬂ

EDG 60 MOY wes~n ,-fwuv océam

2.2 Test Descriptions

The following test descriptions are applicable to Regulatory
Positions 3 and 4. Talle Z describes the sequence of qualifica-
tion and surveillance testing. Detailed procedures should be
provided fcr each test defined in Regulatory Position 2. The
procedures should identify special arrangements or changes in
norpmal system configuration that must be made to put the EDG
under test. Jumpers and other non-standard configurations or
arrangements should not be used subsequent to initial eguipment
startup testing.

2.2.)1 Start-Test: Demonstrate proper startup from ambient
conditions and verify that the required design voltage and
frequency is attained. For these tesis, the diesel generator can
be slow-started, be prelubricated, have prewarmed oil and water
circulating, and should reach rated speed on a prespecified
schedule that is selected to minimize stress and wear.

2.2.2 load-Run Test: Demonstrate full~-plant emergency load
carrying capability, or %0 to 95 percent of the continucus rating
of the EDG, for an interval of not less than 1 hour and until
temperature equilibrium has been attained. This test may be
accomplished by synchronizing the generator with offsite power.
The loading and unloading of a diesel generator during this test
should be gradual and based on a prescribed schedule that is
selected to minimize stress and wear on the diesel generator.

2.2.3 Fast-Start Test: Demonstrate that each diesel
generator unit starts from ambient conditions (if a plant has
normally operating prelube and prewarm systems, this would
constitute its ambient conditions) and verify that the diesel
generator reaches stable required voltage and frequency within
acceptable limits and time, as defined in the plant technical
specifications.
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When the EDG is declared operational in accordance with plant
technical specifications, the following periodic test program
should be implemented.

2.3.2.1 Monthly Testing: After completion of the
diesel generator unit reliability demonstration during
preoperational testing, periodic testing of diesel generator
units during normal plant operation should be performed. Each
diesel generator should be started and loaded as defined in
Regulatory Positions 2.2.1 and 2.2.2 at least once in 31 days
(with maximum allowable extension not to exceed 25 percent of the
surveillance interval) on a staggered basis.

Toveds (1e-e-pandy)

2.3.2.2 Six-~-Month (o 4 d esting: The design
basis for nuclear power plants requires a capability for the
diesel generators to make fast starts (as defined in the plant
Technical Specifications) from standby conditions to provide the
necessary power to mitigate the large-break loss-of-coolant
accident coincident with loss of offsite power. It has been
determined (based on a probabilistic risk analysis performed to
examine the change in core melt frequency associated with
lengthening the fast-start test interval) that relaxation of
fast-start test freguency from once per month to once per 6
months would not appreciably increase risk. Therefore, once
every 6 months each diesel generator should be started from
standby conditions (if a plant has normally operating prelube and
(prewarm pystems this should constitute its standby conditions) to
= T that the diesel generator reaches stable rated voltage and
frequency within acceptable limits and time and operates for 5
minutes.
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2.3.2.3. Refueling Outage Testing: Overall diesel
generator unit design capability should be demonstrated at every
refueling outage by performing the tests identified in Table 2.

2.3.2.4. Ten-Year Testing: Demonstrate that the
trains of standby electric power are independent once per 10
years (during a plant shutdown) or after any modifications that
could affect diesel generator independence, whichever is the
shorter, by starting all redundant units simultaneously to help
identify certain common failure modes undetected in single diesel
generator unit tests.

2.3.3 Corrective Action Testing: Following the occurrence
of a degrading situation as defined in Regulatory Position 3.5

for a problem EDG, the surveillance testing interval for that EDG
should be reduced to no more that 7 days, but no less than 24
hours. This test freguency should be maintained until seven
consecutive failure- free start and load-run tests have been
performed to demonstrate the effectiveness of corrective actions
taken and recovery of reliability levels. At that time, monthly

14
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surveillance testing can be resumed. However, if subseguent to
the seven failure-free tests, one or more additional failures
occur such that there are again four or more failures in the last
25 tests, the testing interval should again be reduced as noted
above and maintained until seven consecutive failure-free tests
have been performed. The EDG undergoing corrective action testing
should be considered “operable"™ unless other license requirements
necessitate declaring the EDG inoperable.

3. EDG RELIABILITY GOALS AND CALCULATIONS

Reliability goals for emergency diesel generators (EDGs)
and related calculational methodology are as follows:

3.1 Reliabjlity Goals for Station Blackout

In order to comply with 10 CFR 50.63, "Loss of All
Alternating Current Power ,"™ and the guidance in Regulatory Guide
1.155, "station Blackout," the minimum EDG reliability should be
targeted at 0.95 or 0.975 per demand for each EDG for plants in
emergency ac (EAC) Groups A, B, and C and at 0.975 per demand for
each EDG for plants in EAC Group D (see Table 2 of Regulatory
Guide 1.155).

3.2 Design Basis Accidents Assessment

od 16— (—5q

A guantitative EDG reliability target for design basis fﬂ
accidents has not been established. If an EDG reliability
estimate is needed for plant-specific PRAs, it should be
calculated using only the successful "immediate" starts, where §
immediate is defined as the time required for the EDG to be
available for design basis loss-of-coolant accidents and other
limiting plant transient emergency electrical loads. Therefore,
delayed starts (i.e., starts that are restarted manually within
5 minutes from the first start attempt) deemed successful for '
station hlackout assessments
Pesitioa—3+3+ should not be considered for design basis accident
assessent.

3.3 Diesel Generator Reliabjlity Calculations

Calculation of EDG reliabilities should be based on the
definitions consistent with the reporting rules for the Industry-
wide Plant Performance Indicator Program or equivalent and the
definitions in Regulatory Position 2.1.

The evaluation of a nuclear unit's EDG reliability should
take into account the demand and failure experience of all EDGs
that provide emergency AC power for the unit. Calculation of EDG
reliability levels should be based on the last 50 and 100 demands
in the following manner:

15
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sample that falls below 96 percent, is an indication that the
true underlying reliability may have fallen below 97.5 percent.
Actions to be taken are discussed below.

3.4 EDG Reliability Program Monitoring

Data from surveillance tests and unplanned starts can be
used to estimate achievement of a nuclear unit's EDG reliability
targets and also to detect a deteriorating situation for both the
reliablity program and individual EDGs. Failures encountered in
the last 20, 50, and 100 demands can be related to nuclear
unit target reliabilities as in Table 4

e cti v (5 i ctions
Target Action Demand Failure Remedial
Reliability Level ombi ions 5 Actions
.95 Mild 3/20 or 5/50 or 8/100 (1)
Strong 5/50 and 8/1C0 (2)
.975 Mild 3/20 or 4/50 or 5/100 (1)
Strong 4/50 and 5/100 (2)

(1) Take action per Figure 1 for a Mild Action Level.
(2) Take action per Figure 1 for a Strong Action Level.

3.5 Problem EDG

A problem diesel is defined as an individual EDG eperiancing
3 or more failures in the last 20 demands. Should this case
arise, a Mild Action lLevel would be declared and the acticns
defined in Figure 1 would be undertaken. If the problem EDG
experiances an additional failure , such that there have been 4
failures in the last 25 demands, then a Strong Action Level would
be declared.

Following completion of corrective programmatic actions as
defined in Steps 1 - 4 of column 3 (Strong Action Level) of
Figure 1, restored performance of the problem EDG should be
demonstrated by conductiong seven consecutive failure free starts
and load-run tests as defined in Regulatory Position 2.3.3. The
monthly surveillance schedule should not be resumed until 7
consecutive failure free start and run-load demand tests have
been completed. All starts and load-runs performed during the
corrective action testing shall be included in the nuclear unit
EDG reliability data set so long as the EDG is declared operable.

If following completion of the seven consecutive failure-
free tests (per Regulatory Position 2.3.3), the same EDG
experiances another failure such that there have been 5 failures

e\l—M on (0~ G-
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ds, as defined in Regulatory Position 2.1, should
ontinually updated for each diesel generator based
testing and experianced failures. The log should
.1n¢f in auditable form and should include sufficient
0o permit review and audit of reliability calculations 11
yrdance with Regulatory Position 3.3. The log should also
ude a recalculated nuclear unit reliability estimate
owing occurrence of a lcocad-run demand.
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A management oversight function (or procedures) should also
be available to review the effectiveness of the reliability
program and reliability levels being sustained, independent of
the day-to-day EDG activities. Such a plant-wide function may
already exist; however, a routine evaluation of EDG pertormance
should be incorporated into the plant performance review process.

D. IMPLEMENTATION

The purpose of this section is to provide information to
applicants regarding the NRC staff's plans for using this
regulatory guide.

Except in those cases in which an applicant proposes an
acceptable alternative method for complying with the specified
portJons of the Commission's regulations, the methods described
in this guide will ke used in the evaluation of selection,
design, qualification, and testing of diesel generator units used
as onsite electric power systems for the following nuclear power
plants:

1. Plants for which the construction permit is issued
after the issue date of the final guide,

2. Plants for which the operating license application
is docketed 6 months or more after the issue date of
the final guide,

3. Plants for which the licensee voluntarily
commits to the provisions of this guide.

The NRC Staff also intends to apply this Regulatory Guide to
monitor emergency diesel generator reliability levels and to
review existing or proposed EDG reliability programs for meeting
the station blackout rule, 10 CFR 50.63 in accordance with

Regulatory Positions 3 andy

Activities associated with Regulatory Positions 1, Design
Considerations and 2.3.1, Preoperational Testing will not have to
be repeated by licensees or applicants which have cormpleted such
activities. Previous submittals by applicants, licensees, or
other parties such as by the TDI Owners Group, can be used where
appropiate.

This regulatory guide will become effective 270 days after
issuance.
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Craded Response to Degrading EDO Reliebility (10-5-89 Draft)

NORMAL ACTION STATE

|
MILD ACTION STATE | GTRONG ACTION STATE
—— 4 -
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