TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401
SN 157B Lookout Place

DEC [ 7 1986

Mr. Harold R. Denton, Director

Orfice of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, 0.C. 20555

Dear Mr. Denton:

In the Matter of the ) Oocket Nos. 50-259

Tennessee Valley Authority ) 50-260
50-296
50-321
50-328
50-390
50-391.

TVA NUCLEAR MANAGER'S REVIEW GROUP (NMRG) REPCRT - REVIEW OF MAINTENANCE AT
BROWNS FERRY (BFN), SEQUOYAH (SQN), AND WATTS BAR (WBN) NUCLEAR PLANTS

Enclosed for your information is a copy of the TVA NMRG report concerning
maintenance at our nuclear facilities (enclosure 1); an additional upplement
to Appendix B of the report (enclosure 2); and corrective action assignments
pertaining to the subject report (enclosure 3). This letter with enclosures
supersedes my letter to you dated October 30, 1986 concerning the same
subject. If you have any questions, please call Dennis McCloud at

(615) 751-4876.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

R. L."Gridley f Director

Nuclear Safetf and Licensing

Encliosures

PDR  ADOCK 05000259
p FDR
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Mr. Harold R. Denton, Director DEC 17 1986

cc (Enclosures):
Mr. Gary Zech, Director
TVA Projects
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. James M. Taylor, Director

Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Mr. H. Thompson, Director

Division of Pressurized Water
Reactor Licensing-A

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555
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UNITED STATES GOVERNMENT 00 1 '860929 801

Memorandum TENNESSEE VALLEY AUTHORITY
TO0 : S. A. White, Manager of Nuclear quer. LP 6N 38A-C
FROM : R. K. Seiberling, Director of Nuclear Manager's Review Group,
716C EB-C
DATE September 30, 1986
SUBJECT: NUCLEAR MANAGER'S REVIEW GROUP (NMRG) REPORT NO. R-86-02-NPS; REVIEW

OF MAINTENANCE AT BROWNS FERRY, SEQUOYAH, AND WATTS BAR NUCLEAR
PLANTS

Reference: Your memorandum tc me dated September 12, 1986
(QO1 860911 800)

The referenced memorandum requested NMRG to revise the draft report
of the nuclear plant maintenance review to include recommendat:ions,
where appropriate. The revised report incorporating NMRG's
recommendations for corrective action is attached.

These recommendations are provided for your use as appropriate in
addressing tiie problems noted in the findings. NMRG personnel will
be pleased to discuss these findings and recommendations further and
to provide assistance in cnrrecting the problems noted upon request
from you or the cognizant managers. However, no specific response
to the recommendations is needed by NMRG.

I suggest that responsibility for correction of the problems noted
in the findings be clearly assigned and that corrective actions, and
their effectiveness, be tracked in TROI. As you have requested,
NMRG will schedule a follow-up review at a future date to determine
if the problems noted have been corrected.

Though this was the first NMRG effort with the performance-based
methodology used by INPO, I am pleased with the results. We will be
working to build on this foundation as NMRG restaffs and establishes
8 new review program. We will appreciate anv constructive
suggestions that might help make NMRG more useful in TVA's

improvement efforts.

Jexborlxng

RDS:PAP

Attachment

cc (Attachment):
RIMS, MR 4N 72A-C

03470
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“TVA 64 (05-9-63) (CP-WP-5-23)

UNL..D STATES GOVERNMENT L44 861110 (ﬁi/

Memorandum TENNESSE *Y AUTHORITY
TO : W. T. Cottle, Assistant Manager of Nuclear Power, LP 6N 38A-C /7/0[?/@
' I

FRONM : C.C. Mason, Acting Manager of Nuclear Power, LP 6N 38A-C

DATE ¢ YNovember 7, 1986

SUBJECT: NUCLEAR MANAGER'S REVIEW GROUP (NMRG) REPORT R-86-02-NPS; REVIEW OF
MAINTENANCE AT BROWNS FERRY, SEQUOYAH, AND WATTS BAR NUCLEAR PLANTS;
SUPPLEMENT TO APPENDIX B

Appendix B of the subject report documented the disposition of six
open items from past Nuclear Safety Review Staff reports.
Additional evaluation was requiraed for item R-85-03-NPS-07 to
determine if corrective action had been effective.

As a result of additional follow-up, it has been determined that the
corrective acticn was effective and item R-85-03-NPS-07 js_closed.
Enhancements in the area of post-maintenance testing as related_to _ __
possible cormon mode failures will be tracked as part of finding E-1i2.44G
previously documented. Therefore, no additional corrective actiomw: CRT
is required as a result of the attached supplement to Appendix B.

s

T T
— L2 '_'"_v/j.
CCM:PAP LT e m—
Attachment S Tt -“'——-j
cc (Attachment): Y T T T
RIMS, MR 4N 72A-C (Re: QO1 861105 800) I |
L. Abercrcmbie, ONP, Sequoyah (5) o ‘T““‘
Brown, 11-127 SB-K / S

|

R.

R. Brown, ONP, WBN . . . |
W. Cantrell, W12 A12 C-K (5) o —
P. Darling, ONP, Bellefonte (5) S S
H. Fox, Jr., LP 6N 38A-C T e

. L. Gridley, LP SN 157B-C A S
-
L.
J.
L.
C.
A.

" Hannum, BR 1N 76B-C e -
Jackson, LP 6N 38A-C — )
Johnson, POTC-C - -
McAnally, LP 6N 38A-C :

Packer, LP 4N 45A-C

Pedde, ONP, Watts Bar —
. Pomrehn, Browns Ferry (5) F_P— (DR TR
. Robertson, LP 55 83E-C
. Seiberling, 716C EB-C ,'
. Sliger, P 2N 978-C o NOV 10 1988
. . ylor, LP 6N 38A-C
oto, ONP, Watts Bar () ' s
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TENNESSES VALLZZ AUTHCRITI
NUCLZAR MANAGZR'S RETIZW GROUT (943G
NM2G 2E2C2T NO. RB-36-02-NECZ,

SUPPLZ¥ENT TOQ APSZNDIX 3

Review of Maintanance at Browns Ferrcy,

Sequoyah, and Watts Bar Nuclear Plants

Fall 1936
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Du~ring the conduct of th* SUbject review, the :gen items associ~ade winh
Incieez SafetT Review Staf,& (NUSS Soport R-35-0-WJ4S, *20vjew of Xu:.ear
Power Mfaintenance Progrxm.e wr'e reviewed for sat.'sfact3r7 correcl 7e, action.
As stated in Append.z 2, item 14a5-03-UPS-07, “bde Failurs  i*e.,
at BANZ and WEIS required additional. *valuation to detarminze whether or i cwt
corrective action had been efOtectie. A fol-lOw-IL; evaluation was pecfaor-ed
for this item and the results are re-7ar--d herei-%.

Fi adl ng

la discussions at hothx BFI and Wa3 section sucer~isacs and mech'anical
maintenance su errrizors ex~rsssed i a.awareness much iMOC37ed over that
found durng; the conduc: of X277 ceview, CeH3-H-8y tt.e means
and importance of ;reveniing c-.cn made failure. At BEN that awareness
was also seen at the frena [0eeL. Both 3EN and WEn maiatananca
Stzper-risons stiatd the ;revention of comna mode failure is dependent noon
adequate procadures, einlao~ei awareness, the conduct of apraopriate P. |,
and the use of CC ; e.-soanel and otter craft personnel durnng critical steps
I nmai ntenanca activities.

At 1011, se:-3aw-~ide training was conducted for mechanical maintenance
;ersonnal. ;,, tae potential for induced commn =ode failures. Similar

T~ e provided at BFL for the mechanical maintenance foreman for all
tare* units and the "c3-oa maintenance group. Discussions with per sonnel
recei 7iag that training indi6ctatd a satisfactory level of awareaess
regirding comon neod failure and tha methods of preventing it. The
trliritng at hoth sizes is-corisidered" ef~' ectlve.

Procedures at 6MJ we.e revised to incorporate appropriata conon ndod
failure caution statements. In addition, a procedure i nuse at 6BU and 3F.1
to raliew =&aatananca instructions during preparation or revision using an.
tnastruction E7aluatioa Creck.ist,* includes a pravision to evaluate for
common mode failitre. At BFM, a mechanica maintenance section instruction
letter on conon node failure has been issued. Both procedural syz:azs are
consi dered effec:17e.

P?~was found to be in need oC Lr7nras documented is repor:
2-36-@2-UPS, finding 7-1.

The remaining elemnenc of preventing ca~on :aode filuc? wgj the use of qC
inzzector: during criti-.ca staps in maiacenanca &t 7: : : aS. Oni n
mai:neanac? jeii7t;4 WP Ob34:7e 4 a paof the mei a:ananc'?
rITjeW and no def'cienc~e5 wer4 rcorded in-a!'7:.a 130G i zad QC

Of the four basic elementz of ;ri qgniing coM.on nmade fi~ure in mechanicil

Mante-nanC  4c  ::eii-, thrlger foind~ti be f-lleiianing 71i-1
forth, Pn:, was found to b in need of imOCl7enent. C3rr4C'ie tlo will
be ::racad througilh idi of the mirninca reliew ~r

33)k h.—ef—et—.e corman mode fli~Ir? 1i2r. is c~0zr f~c V2 and

0330(f
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" UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY

TO : Those listed
FROM : W. T. Cottle, Assistant Manager of Nuclear Power, LP 6N 38A-C
DATE : December 10, 1986

SUBJECT: NUCLEAR MANAGER'S REVIEW GROUP (NMRG) MAINTENANCE REVIEW -
CORRECTIVE ACTION ASSIGNMENTS

Reference: Memorandum from R. K. Seiberling to S. A. White dated .
September 30, 1986, "Nuclear Manager’'s Review Group »
(NMRG) Report No. R-86-02-NPS; Review of Maintenance at
Browns Ferry, Sequoyah, and Watts Bar Nuclear Plants”
(QO1 860929 801)

The finding: and recommendations of NMRG Report No. R-86-02-NPS have
been reviewed with the NMRG, Sequoyah, and the Division of Nuclear
Engineering (DNE) management. Based upon this review, the findings
have been classified as follows:

Category 1 - Those findings specifically required to be addressed
for Sequoyah in order to support the return to service
of the first unit.

Category 2 - Those site-specific findings that will be addressed
individually at the respective site.

Category 3 - Those longer-term programmatic findings which are
required to improve the accomplishment of maintenance
activities.

The overall responsibility of developing maintenance policies and
programs for ONP has been assigned to Operations Engineering
Services (OES), DNE, and that organization has been charged with the
oversite of implementing the programs at all sites. As a part of
this charge, OES will ensure that all the NMRG findings are properly
addressed and the tracking to resolution is accomplished. While OES
has the overview responsibility, the findings have been classified
into the above categories and assignments made as to who has the
prime responsibility for each finding as categorized in the
attachments.

DNME will s:“mit quarterly status reports on the overall maintenance
corrective .ction program to the Manager of Nuclear Power. The
initial submittal is due by January 15, 1987, and will establish an
overall management approach and proposed schedule.

TO: GSee list on page 2

Ruse 1°C Saranue Rande Reaularlse im 1k Pavenll Sarsmae Plan
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Thuse listed
December 10, 1986

BUCLEAR MANAGER'S REVIEW GROUP (NMRG) MAINTENANCE REVIEW - |
CORRECTIVE ACTION ASSIGNMMENTS |

P Crerx
TO: H. L. Abercrombie, ONP ucyah
J. P. Darling, ONP, Bellefonte
R. W. Cantre!l, wi2 Al2 C-K
R. J. Johnson, POTC-C

J. L. McAnally, LP SN 38A-C
R. C. Parker, LP AF 45A-C
H. P. Pourehn, Browis Ferry

C. G. Robertson, LP 58 83E-C
R K. Seiberling, 716 EB--
G. Toto, ONP, Watts Bar

RWC:RAS:EFH: ML

Attachments

cc (Attachments):
RIMS, MR 40 72A-C
C. H. Fox, Jr., LP 6N 38A-C
C. C. Maso:., LP 6N 38A-C

0571m
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A-S

€E-3

E-5

NMRG Findings
(partial) keed corporate direction for

mataienance

1tantify acceptable substitute for
teflon tape

(partial) PM not identified or performed
on same equipment

SQN not properly docimenting all waivers,
extensions. or deferrals of PM

(partial) SQN PM activitics ot t'ad to
conmitment or regulatory ~2auirements

©oork instructions are not always followed

F-2

Some instructions are not clear ur
contain insufificient information

Attachvent )
Category | Findinys

Action Required
for SQN Startup

Assign responsibility
and authority to
corporate org.

Test and approve
substitute thread
sealant

Establish site policy
on use of teflon

ldeniify P%
requirements {rom
tech spec and FSAR

Revise plant
procedures

Identify PR
requirements from
tech spec and FSAR

Train maintenance
oersonne! in
procedural adherence-
stress consequences

Revise Maintenance
Instruction Writers
Guide. Stress
requirement tc halt
activity if required
to obtain procedure
change

*0rS wil) coordinate resolution of finding at other sites.

Responsible¥
Organization

Manager of ONP

SON

SQN

SQN

SQN

who is
Responsible
tor Action

Manager of OES

NEB

Plant Manager

Plant Manager

Plant Manager

Plant Manager

Plant Manager

Plant Manager

C0C3/0581N




NMRG Findings

F-3 SQN procedure revisions delayed by word
processing

G-2 SQN work not being performed to current
instruction or drawing

G-5 Consolidated equipment classification
‘ist not available

H-1 Minor design changes not being
processed in timely manner

H-6 "ome safety-related MRs not PORC reviewed

H-] Some MR work instructions do not contain
sutfici= ¢ guicance

I-1 Post mai~ :  ce testiag mt alway
defined .. performed

Attacthment | (Continucd)
Category 1 Findings

Action Required
for SQN Startup

Improve word
procuasing

Upgrade procedures
to requirc verifi-
cation that latest
revision of
instruction is being
used

Combine Vist on
EQ:S showing
classification

Revise processing
procedure to allow
qQuicke." handling

Review procedure
for process’ '~ e,
revise i1 . em capy
traiit .. o0

Re: 1ew procedure
for processing MRs,
revise if necessary,
train por onel

Revise procadures
¢ require PHT be
conaidered, train
personnel

*OES v:11 coordinate resnlution of fincing at other sitea.

Responsiblew
Orzanization

SQN

SQh, TNE, UNOA

ONE/Proiects

wWho is
Responsible

for Action

Site Directsn

Plant Manager

Site Director & OES

Project Engineer

Plant Manag: -

Plant Manager

Plant Manager

C0C3/058 18
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NMRG Findings

L-4 Defective rigging not segregated from
acceptable

#-1 (partial) Need more involvement of
mainienance managament/supervision in
ongoing #sintenance activities

0-1 QA review of MRs not identifying

significant weaknesses

0-2 QA identified corrective actions have
not been effective

Attacthwent | (Continued)
Category | Findings

Action Required Responsible*
for SON Startup Organization
Ttem identified at SQN

BFNP, review SQN
practices and program

Stress more SQN
supervisors time
in workplace

Train QA reviewers, ONQA
providing sronger
guidance

Strengthen corrective SQN, DNQA
action requirements -

camplete NQAM revised

*OES will coordinate resolution of finding at other sites.

Who s
Respons ible
for Action

Site Director

Plant Manager

Site Director

00C3/038 1N




Attachwent 2
Category 2 Findings

MRG Findings Responsible Organi:ation Who I3 Responsible

D-1 Additional maintenance shop and office space needed GFN, SQN, WBN Site Director
€-2 BFN and WBN PM activities not properly controlled BFN, WBN Plant Manager
E-4 ‘BN oi) additions not properly verified WBN Plant Manager
G-) BFN maintenance scheduled and authorized before prerequisite BFN Site Director

conditions are satisfied
G-3 BFN 1S1 corrective action work not campleted in timely manner BFN Site Director
H-2 BFfN did not have effective method of prioritizing maintenance BFN Site Director

work for planning purposes
H-3 BFN and WBN MRs signed of f without campleting al) necessary work BFN, WBN Plant Manager
H-4 BFN and WBN manpower not always effectively used BFN, WBN Plant Manager
H-6 (repeat) WC.., some safety-relatad MRs not PURC reviewed WBN Plant Mzi..jer
J-3 Some BFN material stored in locations that delay issue BFN “ite Dirertor
L-4 (repeat) BFN defective rigging not :>cregated from acceptable BFN Site Director
0-4 BFN and WBN, QA surveillance limited in scope BFN, WBN Site Director

VOC3/ 058N




Attachment 3 .
Category 3 Findings

NMRG Findings Responsible Organization Who_Is Responsible
A-1 (partial) Need corporate direction for maintenance DNE/0ES 0ES
A-2 Need to define performance indicators for evaluation or DNE/OES, BFN, SQN, WBN OES & Plant Manager
maintenance effectiveness
|
A-3 Need corporate guidance in overal)l PM program DNE/OES fo 3
A-4 Root Cause Analysis needs to be expanded DNE/OES, BFN, SQN, WBK UFS & Plant Manager
C-1 Training needed for planners ONE/OES, POTC, BFN, SQN, WBN  OES, POTC, Sice
Director
G-4 Mmaintenance activities nee3d to be coordinated to prevent DNE/OES, DNS CES & Tnformation
duplication and excessive equipment downtime Management Staff
H-5 Inability to make minor changes to MR instructions causes work UNE/OCES, DNQA OES, DNQA, Site
delay Director
J-1 MAMS does not reflect current siatus of parts and materia) ONP Staff NcAnally
inventory
J-2 Stock materials not reordered in timely manner BFN, SQN, WBN, DNQA, ONP Staff McAnally
J-4 At SQN, unavailable material delays maintenance activities BFN, SQN, WBN, ONP Staff McAnally
L-1 WBN has a good tool room inventory contro) system (No action Good Practice ac WBN rlant Manager
required
L-2 BFN and SQN do not have adequate control with existing BFN, SQN Plant Manager

tool roam inventory system

M-1 (partial) Need involvemunt of maintenance management/supervision BFN, SQN, Wbw Plant Manager
in ongoing maintenance activities

C0C3/056 N




Category 3 Findings

NRG Findings Responsible Organization who Is Responsible
N-1 Maintenance history program does not provide meaningful, BFN, WBN Piant Manager

i
Attachment 3 /Tontinued) ' - 1
1
1

campl>te, and useful information

N-2 Maintenance history not used for planning maintenance or BFN, SQN, WBN Plant Manager
iden-ifying needed modificat.ons

0-3 NQAM inconsistencies create unnecessary work, delay work, DNQA DNQA
and ‘nconsistent site implementation

C0C3/058 1N
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I.

Introduction and Scope

On April 10, 1986, the Manager of Nuclear Power requested the newly
formed Nuclear Manager's Review Group (NMRG) to perform a comprehensive
review of corrective (CM) and preventive maintenance (PM) at Browns
Fercy (BFN), Sequoyah (SQN), and Watts”Bar Nuclear Plants (WBN). The
requesting memorandum is attached. This was the first review assignment
for the NMRG after its formation from the Nuclear Safety Review Staff
(NSRS) and the assignment of a new NMRG Director.

This review of maintenance offered an opportunity for the NMEG to
perform a substantive assessment of one of the most important
performance areas affecting TVA's nuclear plants and to demonstrate the
use of improved, performance-based review techniques to focus review
efforts in the most significant areas. Maintenance is widely recognized
within the nuclear industry as an area in need of improvement.

Of sixteen notable accidents at nuclear power reactors that have
occurred in the U.S. and abroad, maintenance was a significant cause or
contributor to eight. The Nuclear Regulatory Commission (NRC) has
recently strengthened its inspection of maintenance and is considering
other actions to improve maintenance and strengthen regulatory
involvement in maintenance-related matters. The Nuclear Utility

Mane jement and Human Resources Committee (NUMARC) formed a working group
to develop appropriate industry-wide improvement initiatives in
maintenance. This on-going activity is supported, in part, by the
Institute of Nuclear Power Operations (INPO). INPO is also increasing
its asttention to evaluating maintenance and supporting maintenance
improvements.

The NSRS also recognized the importance of nuclear plant maintenance.
They performed a review of the maintenance program at WBN, BFN, and SQN
during February and March of 1985. The results were published in NSRS
Report R-85-03-NPS on July S, 1985. That review produced eight
recommendations for improvement, mostly in the postmaintenance testing
(PMT) area. It did not, however, delve deeply into the implementation
of maintenance policies and programs at the working level.

Substantive preparation for this review began on April 21, 1986, when
the NMRG staff reported to their new offices in Chattanooga. Selection
of review team members and leaders was one of the first activities. All
NMRG personnel not already committed to other activities were assigned

to the review. Leaders for the review were selected by a screening and

interview process. All NMRG personnel assigned to the review were
considered, and the leading candidates were interviewer by the Directonr,
NMRG, and two other senior, operationally experienced nuclear power
managers. Based on the results of the interviews, the Director, NMRG,
selected team leaders for plant teams at WEN, SQN, and BFN, a small
corporate team, and an overall project leadler.
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Though NMRG members had extensive experience in conducting programmstic
reviews, they were not well experienced in maintenance or in evaluation
of maintenance work. Therefore, seven loanee evaluators were cbtained
from the maintenance organizations at four plant sites and the corporate
maintenance support organization. Ihisayloanees held maintenance
engineering and supervisory positions from the General Foreman to the
Masintenance Superintendent level. Their knowledge and experience in
maintenance contributed substantially to the quality of the review.

Including the seven loanees, 25 persons were assigned to the review.
Individuals were assigned to site teams so that each team had a mix of
loanees and NMRG personnel, and each had expertise in the electrical,
mechanical, and instrumentation disciplines.

In order to help this first NMRG review to produce results recognized as
useful by line managers, it was structured so that the results would
reflect, as closely as possible, the actual performance of maintenance
at the sites. New review techniques, similar to INPO's
performance-based evaluation methods, were used where possible. T.ese
utilize direct observation of maintenance activities to identify
performance problems at the working level and subsequent follow-up to
determine the extent and causes of the observed performance problems.
211 team members were trained, in a course presented by an INPO
evaluation team manager, on effective observation and follow-up
techniques.

As a basis for the review, the team selected applicable dccuments used
by INPO in evaluating maintenance and providing assistance to utilities
in improving maintenance. They were INPO's “"Performance Objectives and
Criteria for Operating and Near-Term Operating License Plants,"
"Performance Objectives and Criteria for Corporate Evaluations," and
"Guidelines for the Conduct of Maintenance at Nuclear Power Stations."
These publications were developed by INPO with substantial input from
nuclear utilities. They are widely accepted within the nuclear utility
industry as appropriate standards of excellence for maintenance. The
chapter topics in the maintenance guidelines were broken into sats, or
performance areas, and individuals were assigned responsibility for
evaluating performance in each of the selected areas. Identical sets
were used for each plant team. Under this arrangement, individual
members worked with thair own team on the assessment of their assigned
site and with members of other teams on the assessment of common
performance areas at the three sites. Each of the performance area
groups was assigned responsibility for preparing the answers to selected
questions from the memorandum requesting the review. Appropriate
performance area groups were also assigned follow-up responsibility for
each of the open recommendations from the NSRS report on maintenance
(R-85-03-NPS) prepared in 198S5.

During the preparation period, team members studied applicable INPO
publications, procedures. and other documents relevant to their assigned
areas. More structured evaluation plans were developed for the onsite
phase.
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Field evaluations at th2 nuclear sites began on May 19, 1986. During
the first week, team members concentrated on observing maintenance
activities in progress. A variety of activities, covering most facets
of maintenance, was observed at. each site. These included PM and CN,
establishment of clearances (tag outs);,-~planning and scheduling (P&S),
parts procurement, and testing. T

To the extent possible, observations were performed by two team members,
at least one of which had expertise in the discipline being observed.
The results of observations were recorded and distributed to each team
member daily so that all team members were aware of the problems being
observed and could offer suggestions and adjust their own evaluation
work appropriately. Team meetings were conducted at the end of each day
to discuss progress and help prepare team members for the next day's
activities.

Normally on a daily basis, the team leader briefed the plant manager or
his designated contact on progress of the review and the results to
date. These plant contacts were requested and encouraged to give
feedback to the team in cases where results did not seem correct or
where the team might need additional information to understand an issue
fully. During this week the Director, NMRG, and project leader
separately visited each site to observe and guide the review. They
participated in observations, reviewed and critiqued potential findings
and observation results, and provided advice and assistance as needed.

Following the first week onsite, the teams returned to the Chattanooga
office for one week to compare notes and prepare for follow-up
evaluation work at the sites.

The teams returned to the sites on June 2, 1986, to follow up on the
problems noted during the first week and explore new areas related to
findings at the other sites. Efforts were focused on problems that
interfered with the correct and efficient performance of maintenance, or
impaired effective management and monitoring of work. Interviews,
document reviews, and additional observations were used to gain more
understanding of the nature, extent, and causes of the problems. Though
the focus of the review was on the overall effectiveness of maintenance
and support for maintenance, adherence to appropriate regulations and
c)mmitments was also considered. The Director, NMRG, and project leader
separately visited each team to review their progress and critiqued
their findings. BFN and SQN follcw-up activities extended for two
weeks, but WBN follow-up required only one week. Additional corporate
review was also performed at this time.

Upcn return to the NMRG offices, drafting of the review report commenced
immediatelv. Findings and responses to the questions in the requesting
memorandum were drafted by the cognizant performance area groups and
reviewed by a select group composed of the team leaders, the project
leader, one of the senior loanees, and the Director, NMRG. As revisions
were made or questions identified during their review, the cognizant
team members were consulted to ensure that the resulting report contents
accurately reflected the results obtained in the field. Since this was
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& new process for the NMRG, several iterations were required to draft
the findings accurately. During this process, the originators of the
findings were consulted to ensure that the findings remained fair and
accurate in their opinion. When the group of team leaders was satisfied
with the report, copies were distributed-$o all review team members and
a meeting was convened to discuss the ‘contents and, once again, to
ensure that the report fairly and accurately presented the results of
the review and that no important information had been omitted. All
comments received on substance or fact were incorporated.

Throughout the review process, interaction between evaluators, teams,
team leaders, and NMRG management was encouraged to help ensure that
potential problem areas were adequately investigated, available
resources were used effectively, and that the resulting findings were a
fair and accurate reflection of the facts. This emphasis on teamwork
will be continued in future NMRG reviews

Exit meetings were held at the sites on July 28 and 29, 1926, and with
corporate managers on July 30, 1946, to discuss the results of the
review. Only minocr adjustments to the draft report resulted from those
meetings.

The draft report was forwarded to the Managar of Nuclear Power on
August 15, 1986. It was returned to the Director, NMRG, on

September 12, 1986, with a request that appropriate recommendations be
added. Recommendations for corrective actions are now included.




II.

Management Summary

The findings an? recommendations resulting from this review are included
in section III. They are grouped into fifteen performance areas that
correspond closely with those in the INPO Guidelines for the Conduct of
Maintenance at Nuclear Power Stations. This grouping is used for
clarity and is not intended to indicate which organizations should be
responsible for corrective actions.

Answers to the questions contained in the reqesting memorandum are
contained in Appendix A. Where appropriate, these answers reference
applicable findings in section III.

Appendix B is the result of the follow-up review of ocutstanding
recommendations from NSRS Report Number R-85-03-NPS, "Review of Nuclear
Power Maintenance Program." Two findings in this report, I-1 concerning
postmaintenance testing and 0-4 concerning quality assurance
surveillance activities, address continuing problems first noted in that
report. One additional recommendation from that report
(R-85-03-NPS-07), concerning common mode failure, needs additional
review to determine if closure is appropriate. Since corrective action
was found adequate or a related finding was included in t'is report, all
recommendations in that report (except R-85-03-NPS-07) are now closed.

Though findings throughout this report are identified with specific
stations, the corrective action for many of the findings will require
substantial eff{ort from the corporate organization. Where appropriate,
the recommendations indicate the need for corporate involvement.
Cognizant managers can best determine appropriate corrective actions and
implementation schedules after a thorough review of the findings and
recommendations. Many of the findings had been previously recognized by
the responsible line managers, and corrective actions are in progress.
As reflected 1a the findings and recommendations, however, adjustments
to some current corrective actions will be needed in order to fully
address the problems noted and to improve coc~d.nation of improvement
efforts at the sites.

Findings are identified to the sites at which each was noted, and as
appropriate, amplifying information is provided for each site. However,
because diffarent teams were used at each site and because the problems
evident from observation of work activities were somewhat different at
each site, findings may also be applicable to sites other than -hose
specifically noted. Manugers are urged to consider applicability of
each of the findings to their own sites and to formulate corrcective
actions appropriately.

In this repor-, the term "preventive maintenance” is used in the broad
context. It includes all those regularly scheduled activities that are
performed to monitor the conditina of equipment and prevent or retacd

1

equipment degradation, reg:rdless cf whizh orzanization is ressonzible




for the individual activities. Alse, in this report the term
“corporate” denotes all Office of Nuclear Power (ONP) erganizations not
repocrting to the site directors.

Time constraints on the review preclu&od,full investigation of some
icentified problems, particularly the<e in support programs and
activities. In these cases, the findings reflect the information
acquiced by the team, and fuc-cher investigation may be needed to
adequately formulate corrective actions.

It is the opinion of the review team that significant improvements have
been made in maintenance at the nuclear sites, particularly in P&S, over
the past several months. However, as illustrated by the findings in
section III, substantial improvements are still needed in order for
maintenance at the nuclear sites to approach excellence.

The most significant improvements nseded, based on the collactive
interpretation of the findings of this review are as forlows:

0 Aggressive correction and prevention of hardware problems.
Responsibility for contrnls and checks to ensure activities are
performed properly are dit..se, resulting in multiple
opportunities to impede timely progress. Unfortunately, there
is often a lack of aggressive, coordinated effort to solve the
fundamental issues impeding timely correction of hardware
problems. A lack of clear accountability tor solving specific
hardware problems and inordinate attention to administrative
concerns may be contributing factors.

o Corporate involvement in nuclear maintenance. Corporate
responsibilities relative to nuclear maintenance are not clearly
defined. Though corporate direction is needed in several areas,
an especially urgent need exists for support and coordination of
current site improvement efforts from the corporate offices.

o Implementation of challenging goals and objectives for
maintenance. Maintenance performance goals have not been
established at the corporate level, and in mary relevant areas,
at the site level. Maintenance performance monitoring efforts
are not providing needed information to Key managers.




III. Fincings
A CORPQRATE INVOLVEMENT

The review of corporatel level-id}olvement in the maiantenaace
program was based exclusively on intecviews with top level
management. At the time of the review, the OMP organizaticnal
structure was not totally approvwed. In additisn, the pracedures
(policies, directives, and standards) of ONP wers in various stages
of completion. These documents are needed to define the agproved
methods of doing business. The information obtained duriag the
interview process was compared witi the INPO 35-0292 objectives
and criteria that are applicable to a corporate maintenance
program. It is important to note that some findings may be a
cesult of a lack of program redevelopment following the
organizational change away from the owner-operatsc caoncept.

Finding A-1

Cocporate responsibilities regardinz maintenance lack defiaition
and direction. An QNP policy for conduct and support of
maintenance at the sites has not yet been established. &

draft policy exists, but it has raceived only limited
distritution and contains significant weaknesses, such as
undefined corporate involvement in monitoring and supoort of
maintenince. It appears that supoort for maintenance from a
hardware standpoint includiang component and specialized
technical expertise was being assigned to Division of Nuclear
Engineering (DNE). It was not clear, howewver, that other
important maintenance program matters not so directly associated
“4ith hardware would be adequately addressed. Corporate
responsibilities for suppoct and coscdination of human cesoucce
management efforts such as PSS, trainiag, staffiag, and
performanca monitoring of the ma.atanance organizatioas do not
appear to be adequately addressed. Oversight plans of the
technical assessment group are redundant to the effor%ts of other
grouzs and place less emphasis than appropriate on providiag
support and coordination services for impravement efforts at the

sites.

Parformance goals for maintenance have not been aestablizhed.
Directives and standacds to cleacly define the cesponsibilities
of the differeat crzanizations for maintenz.ca hive aot been
complatad.

1. For the purposes af thisz section, "corcpozite” i3 dafined as any
part of the utility orzanization not repocting o a 3ita
direcnoar.

2. TNPD 35-023, "Parfsrmance Objactives and Croitariy far Corporata
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Instruction (SIs), refueling, and mcdi’ications. Separate MRs
ere often but not coasistently used for individual support
actizities (e.g. disconnecting electrical leads, ecrecting
scaffolds, aad installing temporacy lighting) in addi-ion to the
basic cscrective maintenaace actiyity. As a result, the number
of M2s completed or in backlog has limited value for comparison
between TVA sites and with other utilities, and for meaningful
analysis.

In pact because of these puoblems, aad in part because corporate
managers have not cleacly identified the maintenance perforrance
iadicators desiced in regular reporis, monthly site performance
reports do not provide needed information in 2 form that is
readily usable by managecs. Thcugh e variety of information,
including the performance indicators discussed abave, is included
in the repects, any analysis of that datz is left for upper
management Co perform. Senior managers often do not have the
time or in-depth knowledge necessacy to pecrform their own
evaluation. As a& result, they are not making effective use of
the data. Most corporate managers stated that they were not
familiac with the information contained in the monthly reports or
the maintenance workload at the sites.

Recsz=endatiasn:

Develop standacd definitions for performance indicators,
consistent with INPO definiticns, to help gauze the effectiveness
of site PM and CM effcrts. Improve the selection and analysis of
maintensace data included in regular =ite performaace reports and
develop more useful summacy repo-ts foc corporate managers.
Include performance informstion fc- 211 scheduledi equipment
monitoring and maintenance activities. Implement consistenc use
of M2s to authoriza wock at all of the sites, and define
*ppropriate categories of maintenance work for tracking and
monitoring purposes. Categories of maintenance work could
include CM on plant process equipment, CX on other equipment,
support work for other activities, and modification work.

Invclze kaocwledgeable sita persoanel in this effort.

Finding A-]

nvement. effoc%s lick needed
nation. Cuccently, each of the
5 and pucrsues most of i3 swn

3 and imgravements. Two egampla
edad corparate invclvement in

Some maintananca prozoam
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maintenance; some are done under MRs and others are done under
Maintenance Instructions (MIs). No guidelines are available as
to wiiat equipment snould be included in a PM program. Each site
uses a different set of criteria, and some important pieces of
equipment such as Essential Raw Cooling Water (ERCW) pumps and
motors have been omitted. BFN expressed reluctance to involve
the corporate office in development of a uniform PM program
because that would delay needed improvements.

Second, within the past two to three years, the sites have made
significant improvements in maintenance P&S. To a degree, these
improvements have resulted from the support and coordination
efforts of the Industrial Engineering (IE) organization in
Knoxville. Though the current IE effort has been completed,
there are still significant improvements in P&S needed at each
site, and there are unnecessary differences in the way P&S is
accomglished at the sites. Examples of these differences include
availability and use of information rescurces, work
prioritization, work authorization, and work tracking methods.

Fecommendation:

Strengthen corporate direction and coordination of maintenance
program improvement effor%s at the nuclear plant sites and
standardize programs except where hardware differences or
hardware application differences require otherwise.

Develop and implement corporate guidance for the scope, content
and manageme.ct of the PM program. Consider expanding the BFN PM
development effort to include all the sites and eacompass all
regularly scheduled monitoring and maintenance efforts. Note
that some corporate PM development efforts are appareatly in
progress in the Operations Engineering Section of DNE.

Strengthen corporate efforts to standardize and improve P&S at
each of the sites. Consider the detailed recommendations and
supporting information provided in the Nuclear Plant Operational
Support Systems (NPOSS) Review Phase II Report llo. 6.0, Routine
Activity Planning and Scheduling Functional Area (Maintenance
Management), prepared oy the TVA Industrial Eangineering Staff and
dated June 1936.

Involve knowledgeable sitea perscnnel in these improvement efforts
to help e.sure davelopment of effective imprcrements and
coordination of standardization efforts with site-specific
improvement efforts tha” need more immediate attention.

e

Finding A-4

200" _canuse analyies ars nar necfsrmad fsr- gama narantially

s1zantficant failuras,

Root cause analyses are performed for Critical Systems,
Structures, and Components (C5CC) equipment failures that rasult
in a Licensee Event Repoct (LEZR) at BFY and SQN. A policy or
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directive is needed, however,to define other appropriate criteria
for requiring prompt failure evaluations of specific plant
events. Ground rules and requirements are alsoc needed for
periodic review and trending of maintenance history to identify
repeated failures that should be<analyzed.

Browns Ferry

A review of MRs revealed repeated failures and repairs of
the auxiliary compressor for the emergency diesel
generators. Although considerable analysis was performed,
the root cause was not determined in a timely manner. For
years, High Pressure Cooclant Injection (HPCI) system
problems were simply repaired, and the root causes were not
correcrted. Only aftec a NSRS investigation and report,
were HPCI problems evaluated for root cause.

Sequoyah

There have been many problems with the ERCW pumps related
to leakage. No root cause analysis has been done in order
to correct the problen. Instead, the pumps have been
repaicred each time failure occurs. There have also been
repeated problems requiring corrective maintenance cn the
diesel generator governors and the control air moisture
traps. Neither of these two problem areas have been
evaluated for root cause.

Watts Bar

Examples of occurrences for which root cause analysis had
not yet been performed include: a diesel generator
malfunction due to a potential transformer ccnnection, and
repeated malfunction of an auxiliary feed water pump trip
throttle valve discovered by an MR history review.

Recommendation:

Expand the use of root cause analyses to aid in prevention of
potentially significant equipment failures. Establish standard
criteria for use at all sites for selecting a broader range of
equipment failures for root cause analysis. Consider the
selection criteria for potentially significant events described
in INPO publication 86-017, "Significant Event Evaluation and
Information Network (JE™-IN) Program Description.” Periodically
analyze equipment histor, records for adverse trends or
repetitive failures that should be analyzed.

Finding A-S

I[dentifization of an aczeotable suhstitute for %eflan %ase has
nof been aggressively pursued,

Teflon tape is restricted from use as a lubricant and sealant for
threadad pipe connections in certain system applications and
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environments. A non-conformance report at WBN identified its
improper use in restricted applications in April 198S. A
subsequent NSRS investigation, completed in September 198S,
resulted in the identification of the issue as generic to all
plants. Based on information obtgined during interviews, the
only approved substitute which completely satisfies the
spplicable technical requirements is too brittle and tos thick
for some required applications.

DNE has reportedly been assigned the lead in resolving the
generic issue, but coordination between site and DNE personnel to
resolve the issue has not been effective. Different interim
actions are being taken at the three sites, and resolution of the
generic issue is not proceeding expeditiously. Currentiy, WBM
restricts use of teflon tape in the reactor and auxiliary
buildings; SQN analyzes specific applications but does not
otherwise restrict its use. BFN is prohibiting withdrawal of
teflon tape from Power Stores until the issue is resolved even
though applicability of the generic issue to BEN is noc clear.
Tests for additional substitute materials and relaxation of
radiation and temperature limits on teflon tape are planned, but
ere not in progreis a: this time. Communication between the
cognizant DNE personnel and site personnel on the issue is poor.
For example, site personael were not correctly informed of the
status of testing on substitute materials, and DNE personnel were
unaware of the inconcistencies in restrictions on the use of the
teflon tape at the three sites.

Recommendation:

Assign responsibility for identifying acceptable alteranatives to
the use of Teflon tape and follow up to ensure timely completion
of the effort. Implement uniform controls over Teflon tape use
at all the rucleer plant sites.

Finding A-6

No specific cajuirements exist for protecting the health of T7VA
employees while working on domestic sewage facilities.

No protective clothing was wora by SQM employees repairing a
broken sewer line. The general foreman was not awars of any
requirement for protective clothing such as rubber gloves and
waders. A review of TVA documents and discussions with corporate
orzanizations d:d not reveal any requirement, procedure, or
responsibility for the protection of emplovees working on sewage
facilities. This void in protection of employee health
apparently occurs at all sitas.

Recommandation:

Estatlish and promulgate guidance for protection of personnel
working on raw sewage systems.
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B. MAINTENANCE DEPARTMENT ORGANIZATION AND ADMINISTRATION

There were no specific findings in this area. Findings in several
other areas, however, address performance problems that are related
tc organizatiocnal and administrative.problems.

C. TRAINING AND QUALIFICATION OF MAINTENANCE PERSONNEL
Finding C-1
The lack of structured training for planners has contributed to
planning problems. Planners are principally leacning their jobs

through unstructured on-the-job training, relying primacily upon
their experience as craftsmen.

Specialized training for planners is needed in such areas as use
of the Equipment Information System (EQIS) and Materials
Management System (MAMS), plant systems, preparation of work
instructions, PNT, and es appropriate, supervisory and management
skills. Sections G, H, and I contain examples of planning
problems that can be associated with training weaknesses.

Recommendation:

Develop and implement & structured training program for
maintenance planners. Include classroom instruction and
structured on-the-job skills develcpment and demonstration.
Include the following elements in that program:

EQIS
MAMS
Plant systems

Preparation of work instructions
PMT

W& WwWwN -

When feasible implement standardized training for all the sites
at Power Operaticns Training Center (POTC). 1In the interinm,
provide site-specific training on elements most critical " the
quality of current maintenance efforts, such as determining
appropriate PMT.

D. MAINTENANCE FACILITIES, EQUIPMENT AND TOOLS
Finding D-1

Mainrtenance shops and office spaces are inadequate to efficientl;
perform work. Time delays have occurred, and safety hazards have

resulted. Contributors to the problem include increases in
personnel and activities at the sites beyond design

expectations. Though the review schedule did not permit a
comprehensive review in this area, the problem is considered
significant and widespread. Example problem arcas are as follows:
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At all sites, portions of work and storage spaces are now
utilized for offices or lunchrooms, resulting in limited space in
mechanical and electrical shop areas for equipment maintenance
and material staging.

Browns Ferry

(o}

A designated hot tool room does not exist. Hot tools
and equipment are stored in various lockers and locked
storage rooms without inventories or segregation by
types. As hot tools and equipment are requested, the
tool room attendant must leave the outage tool room and
search each location, an inefficient process that
contributes to delays.

Switchyard breaker maintenance cannot be conducted
during inclement weather due to a lack of appropriate
facilities.

The P&S Office is overcrowded; desks, filing cabinets,
and drawing racks restrict egress paths.

A new maintenance office building is under
construction. 71inat building should allow recovery of
some usable work space in the mechanical and electrical
shop areas, but additional facilities are needed.

Sequoyah

(o}

Watts

Carpenters are using space in the construction buildings
about 1/4 mile cutside of the plant access gate. Other
crafts also utilize these construction buildings from
time to time. This remote location leads to
inefficiencies in the use of craftsmen's time.

Spaces in the main machine shop area and electrical shop
are being used for welding booths, decreasing the
available space for normal shop work.

Portions of the main machine shop have been designated
for small tool repair, requiring relocation of equipment
and congestion in che remaining areas.

Though plans daveloped to add additional space appeac
comprehensive and well thought out, they have not been
finalized or budgeted.

Bar Nuclear Plant

An insulatsors’ shop has been establisied in a wire cage
in the turdine building, but the cage is not large
enough. Some heavy equipment must be moved out of the
cage to be used or to allow access to other equipment.
This problem has been recognized for about two years.
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o Switchyird breaker maintenance cannot be conducted

during inclement weather due to a lack of appropriate
facilities.

0 The carpenter shop is?too small for some work performed.

Recommendation:

Implement plans that have been developed by the sites to
alleviate the problems noted.

E. TYPES OF MAINTENANCE
Finding E-1

Some needed PMs are not included in any program governing PY
activities. Some equipment requiring PMs has not been so
identified. The scope of PMs on some identified equipment has
not been evaluated for adequacy and completeness. Various
methods have been used to identify equipment needing PM and to
determine the appropriate PM for each piece of equipment. Vendor
manual PM recommendations have not been uniformly implemented,
and variations from the recommendations have not been well
documented. As a result, P¥ program development efforts to date
have not been completely effective. The absence of a reliable,
useful master equipment list that identifies all systems and
equipment for each site may have contributed to the problem.
Efforts are underway at each site to improve PM programs, but

those efforts are individual and lack needed corporate support
and coordination.

Browns Ferry

Management was attempting to contract with an outside
consultant to upgrade the current program and consolidate
preventive activities in a comprehensive PM program. This
program is intended to include all equipment important to
safety, operability, and reliability. The effort is
projected to take one year after the contract is awarded.

Seqy ioyah

Several components important to safe and reliable operation
are not included in the PM program. Examples include
component cooling motors, condenser hotwell pumps/motors,
and ERCJ pumps/motors.

Management has initiated a program to systematically
identify equipment on the CS53C list that is missing from
the PM program. The scope of this effort, however, does
not include a systematic review to identify non-C33C
equipment important for reliable operation missing from the
PM program.
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Watts Bar

The current PM program was established from tentative
transfer packages used to transfer of cognizance for
complete systems and/or components from constructian to
operations. Those packages were used to identify equipment
within the transfer boundary that needed PM, and to
establish appropriate PM for that equipment. This method
did not ensure that equipment changes occurring due to
subsequent moditications and final transfers were evaluated
for impact on the program.

Management stated that they have plans to systematically
update and restructure the PM procedures over the next two
years. Plans are being made to contract with the same
consultant as BFN to assist with the upgrade effort. The
effort is to include identification of all equipment and
PMs that have been omitted from the program. Some weck has
been initiated; however, implementation plans for
accomplishing this work were not documented, tracked, or
scheduled. A draft plant instruction has recently been
developed as part of this effort to describe the PM
program. A review revealed that this instruction did not
address the following:

a. Long-term maintenance of the PM program to ensure
that it remains current and effective, including
periodic review for completeness.

b. Additions of equipment to the program by means other
than tentative transfer; e.g., Engineering Change
Notices (ECNs).

c. Documentation, for historical purposes, of changes
to the PM list.

d. Adjustments in PM frequencies based on equipment
performance.

e. Technical evaluation and management approval of
changes in approved frequencies and activities.

Recommendation:

Assign responsibility for PM program development and im,covement
to a capable manager at each site. Charge these managers with
the responsibility for directing site-specific improvements in PY
and coordinating with designarad corporate managers on
development of a un’form nucleacr plant PY program. Provide these
manazecs #ith rasources needed to support a timely upgrade of PM
efforts. Review available lists of equipment and the currcent
lists of PM activities to identify equipment important for safe
and reliable operation that is not receiving appropriate PN,
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Establish appropriate PM activities based on available vendor
recommendations, equipment service history, and other available
sources of information such as Nuclear Performance Reliability
Data System (NPRDS). Document, fcr future reference, reasons foc
decisions to deviate from vendor~gecotmendations, if any.
Consider developing c¢~rporate giidarce for the type and frequency
of PX on equipment vs.t at more “han one site. Ensure that
modification procedures contain p-urisions for updating the PX
program a&s necessarcy.

Finding E-2

At WBN and BFN, some PM activities are not controlled under the
present PM program and are not sSub’ect to the same levels of
approval for waivers, deletions, additions, or changes in
established frequencies. Activities not addressed in the scope
of PN procedures include periodic Instrument Maintenance
Instructions (IMIs) and some MIs at WBN, and periocdic predictive
monitoring activities.

The PM schedule is reviewed and deferrals ace approved by the
Maintenance Superintendent as required. However, deferrals at
WBN of periodic calibrations, some MI3, and IMIs are not reviewed
above the group supervisor level because they are not considered
PMs by current site procedures.

At BFN and WBN all predictive analysis activities are outside the
control of the PM program.

Recommendation:

Develop and implement uniform procedures for waivers, deferrals,
delations, and changes in P activities.

Finding E-3

At SON, required management approvals have not always been
obtained for waivers, extensions or deferrals of PM activ._ies
past due for performance. Eleven of the approximately 140 PM
activities past due for performance as of June 3, 19386 were
reviewed. Six of these elaven PM packages reviewed had not
received management approval for deferral, and no clear need for
the deferral was indicated. Instructions requice management
approval for all PM deferrals or cancellations and documentation
of _he reasons for defarrals or cancellations.

Recommendation:

At SQN, strengthen measures to ensure that waivers and extensions
or deferrals of PM acrtivities zre appraved and the reasons
documented befora due dates are passed.
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Finding E-4

At WBN, Quality Control (QC) verification of oil additions to

CSSC equipment is not complete and dses not meet the :ntent of
the Nuclear Qualitr Assucance Maaual (NQAM). The NQAM requires

that Plant Quality Assurance (PQA) ensure the correct oil type
and amount is added to CSSC equipment. A PQA staff instruction
letter cequires that QC inspectors verify that the containers
used for oil addition ire marked with the type of oil specified
in the work instruction and that the proper amcunt is added. It
does not require QC verification that the correct oil type is
placed into the marked container.

Recommendation:

At WBN, improve the PQA method used to verify proper oil
additions to CSSC equipment by including verification of proper
oil transfer to the containers used for oil addition. Consider
deleting the NQAM requirement for Q& verification of oil addition
and placing cesponsibility for this action with line management.

Finding E-S

At SON no mechanism exists within the PM program to ideatify the
individual PMs that are required by regulatory agencies,
corporate policy or other commitments. Subsequently,
inappropriate rerision or deletion of the PM is not prevented,
and commitments to perform certain PMs may be missed.

Recommendation:

Develop and implement uniform methods of identifying P
activities that are constrained by regulations, policy, or other
commitments. Maintain documentation or reference to those
restraints to ensure that subsequent changes are consistent with
the restraints. Include identificaticn of applicable restraints
in the PM upgrade effort discussed in finding and recommendation
E-1.

F. MAINTENANCE PROCEDURES
Finding F-1

Work iastc-uctions/pracedures werce not always followed aft all

three sites. Weakaesses in procedural adherence have been
identified as recurc’ng problems at all three plants, and
previous cocrective efforts have not been fully effactive. In a
number of cases, deviations from approved procadures werce
considered acceptable and even routine at the working level.
Examples include the following:
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Browns Ferry

(]

A Hold Order Tag was vioclated when a valve motoc
cperator was removed with a Hold Order Tag attached to
the handwheel. R

(4

The following Radiation Wock Permit (RWP) procedural
viclations occurred: (1) one man logged time out and
dose for others; furthermore, he failed to consult with
those individuals to determine the dose to be logged,
and (2) the applicable RWP was removed from the area
before everyone had exited and lcgged their exit as
requiced.

Though management stated that attention is being given
ts the procedural adherence problem and viclators hav~
been penalized, those actions have not been fully
effective.

Sequoyah

o

Watte

In performing a generic procedure applicable to several
models of similar equipment from one vendor, some
procedural steps were skipped, and data sheets were not
completely filled out. Though skipped steps appeared
not to be applicable to the specific model being worked
on, the applicability of these steps should have been
determined by the test coordinater, not the craftsman,
as occurred in this case.

On occasion second party verifications were not
pecformed properly. For example, the second person did
not visually verify some wire terminations as requiced.

Bar

PM work instructions for a safety-related pump motor
stated "Flush out each bearing oil raservoir with
kerosene before replacing oil.” This step was ast
pecformed; craft stated that they had verbzl approval
from the general foreman to not perform that step. The
instruction also included a step to lightly coat each
plug with approved (Permatex) compound. The craft did
not have Permatex, did not perform the step, and stated
it was unnecessary because the plug i3 removed every
three mnnths.

A draf% copy of a procedure used for switchyard work did
not have appropriate approval signatucras on the cover
sheet.

Steps in several instruc.ions were skipped and performed
out of sequence. Hold points wera signed off by foremen
without obsecving the completed work a3 required.
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¢ Signoffs were not made as the work progressed, tut were
made after the work was completed

¢ Maintenance procedures provided with MR work cackages
are not always ceferred-to by the craft at the job site
when appropriate. : .

Recommendation:

Improve adherence to proced.res by implementing a vaciety of
improvement actions. Ccnsider the fcllowing reasures:

1. Establish a clear, realistic policy for adherence to
procedures. Where clas: adherence to procedural guidance is
needed, require and iasist on adherence. Where the intent of
procedures can be safely accompli--ed without strict
adherence to available procedural guidance, consider
permitting flexibility from strict adi:rence (e.g.,
permitting performance of steps out of .equence, omitting
inapplicable steps, or completing stegs by alternate means).

2. Train maintenance personnel in the policy for procedural
adherence, the reasons why procedural adherence is important,
and the possible consequences oi inadequate adierence.

3. Increase supervisory monitoring and coaching of maintenance
work, emphasizing procedural adherenc: among wor:. crews, and
identifying areas where action is needed to sup:;c:t
appropriate adherence.

4. Strengthen assistance to procedure users in resclving
problems that encourage unauthorized deviations from
procedures.

Finding F-2

Some instructions were not clear, were not concise, and did not
contain the informatica necessacry focr users to undecstand 2ad
perform work ac%ivities effectively. Some instrictions did not
include appropriate human factor considerations to
promote-error-free performance. The mechanisms used to obtain
feedback on instcuctions have not been effective due to limited
use of feedback sheets by users. Examples of problems nczed
include:

Browns Ferry

o The site is involved in a major review and rewrite of
maintenance instcuctions. The initial praceduce
praduced by this process is a significant improvement
over those cuccently in place. The rewrile effocC i3
projectad to take about ten years with present methods
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and cesources. Though critical procedures are being {
given priocity, the planned completion is not timely.

Management stated that efforts to shorten the time

required to compliete Ehe program are in progress.

>
—

Sequaoyah

0 Selectiocr of lubricarts ocr methods of lubricating we -e
sonetiues not specified in jastrictions.

o Some motor mainfenance MIs that require lifting of puwer
leads do not reguiTae a check /ir ,-oper ratation of the
rotor after reccanection.

6 Incorrect material for elec.rir3:l tarina®ions on class
1F motors was gn«cifie’ in some insicucrions.

o Many work instrrctions require refer-.ce to and use of
ac’'tions. igiiruction~ and data shee-s. In somz cases
a1 seri2x - eoferences results. ‘hi. :ontributes to
inefliciency and _ncrecses the pc3sibil.ty of human
erccrs in field pecformence. M:iatensa.ce management has
recognized this rob’': and his audr-ssed it in the
Nuciear Performa. 2 Plan, Volurte IT

Wa'.t3 9as

n Planct irstructions czg-.'."e srep-hy-step performance
nr” .o stharwise nete‘. In snme cases, procedures were
G e.4.330il, restrictive, sequiring step-by-step
perfo.mance when seq 1.2 was not important or when
users cculd readily cetermine applicability of selected

steps

o Insta'led pump flange bo'ts were torqued to Ligher
valies in c¢wo 3J4sses. The work iastructions withy the MR
did not s_. :i1fy ~%2 number of pass.s 3 make or refer to
orher in.%r.:rions providing th.s .nfoomation. A
surtion - .ouction letter, mut p-esent at the worksite,
specif.a’ thr2e passes f{rom initial to final torjue at
50 percentz, 7S jercent, and 100 percent increments
v2spactive.y. The initial tocque used was only 36
percent.

o A craft worsnr moved a conncnl switch from 2uts to
manual to star- a diesel generator compcessor to check
the oil prassure, hut did not obtain approval fcom plant
operat~~i. The crc... returned the control switch to
ar .o afZer the chack. The MI used ins-cicted that the
oil prassuce be checkad, but did not instruct the user
Lo 3tact or sro) the comprassor.
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6 Some hold points c:atained in :structions did not
clearly describe .ne acticns ' : be verified.

o Duplicate entries/signoffs for the same activily were
sometimes required at different locations in data
packages. :

¢ Some SIs were very cumbercume To use. It was recessary
tc refer repeatedly back and forth between the
surveillance instruction, data sheets, and other
referenced procedures.

Recommendation:

Significantly strengthen feedback methods used to identify and
correct procedural ercors or omissions that incerfere with
correct performance of maintenance. Consider providinz mcre
direct technical support to maintenz2nca2 crews during ana
immeciately following complation of specific jobs to ensure that
needed prczedure changes are identified and processed. Increase
supervisory mo~itoring of maintenance work in progress, and give
particular attention to procedure adequacy and adherence.
Continue and consider expediting cucrreant plans to develop new,
improved procedures and to thoryughly check them faor adeq.i:y
before implementation. Includa, wiien possible, dry runs of draft
procedures.

For the long term, consider implementing simplified procedure
approval and revision processes similacr to those employed by
other utilities that have eliminated the requirement for PORC
review of all but a few proceducres and revisions.

Finding F-3

Procedure cevisions at SON are not being processed in a timely
manner because of delays in the wort processing ceater. A total
backlog of 354 draft procedures, including maintenance
instructions, is awaiting typing, 44 of which were submitted for
revision prior to December 30, 198S. Since March 986, word
processing has gone from one to two shifts, and unit supervision
stated that additional equipment, space and personnel will be
necessacy to reduce the backlog. Other documents being typed by
word processing are given priority, contributing to the procecurce
bacclog. Examgles include the moraing operating repoct, biweekly
summacy of activities, monthly operating reporZ, section
fistruction letters and employee concern responses.

kecommendation:

AL 3CN, establish an ac-eptable turnarcund time [oc procedures
being typed, then pravide rasources necessacy %o meel that Lime.
Zonsider transferring non-procedural word processing to oChers.
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rinding F-4

Imcrovements are needed in the method used to prepare WBY SIs for
use in the field. Some appruved SIs cannot be successfrlly
completed #s written. Currently, errors are being discuvered and
corrected cre at a time during initial performaice of each SI for
credit. Since cognizant engineers and approval personnel are not
readily available at the work site, each change requires one to
three hours to complete. The result is that some instructions
that could normally be accomplished in one shift are taking over
a week to complete. Though dry-ruan methods ace avsilable that
would permit identification and correction of all errors in a
single walk-"hrough perfaormance of each SI, these [rocedures are
not being used.

Recommendation:

At WBN, shocten the time required to verify the usabil:.ty of ne-
and revised SIs by using the existing dry run method to identity
111 procedural prc'.lems during a single walk-through. Perform
“he walk-through with engireers in attendance to determiue and
verify apprupriate corrections prior to performing the procedures
for credit

G. PLANNING, SCHEDULING, AND COORDINATIC.{ OF MAINTENANCE
Finding <-1

At BFN, maintenanc. was often scheduled and work authorized to
start before prerequisite conditions were satisfied and the job
was ready to be worked. Attempts to begin that work resulted in
a significant loss of productivity. The follcwing examples were
obsaervad:

o Work was ini.iated on equipment using a procedure in which
deficiencies 1ad been identified, but r-e needed revision
had not yet been mads. The work was delayed while awaiting
the needed revision.

o Maintenance was substantially delayer when workers
discovered, upon arrival at a job site, that equipment
required to be operarional as a prerequisite was tagged
out. Warkers stated rhat delays of this natuce were very
common.

0 A scaffold scheduled to be eracted was not complezed on
time. The delay was not rapocted to the cogaizant
maintenance foreman, and the maintenance crew discovered
that the scaffold was not installed only after assembling
their tools and equipment and reaching the ,05 location.

Maintenance scopers identify, in advance, job prerequisites and
support requicrements for the P&S unit, which is responsible for
initiating and scheduling the neelad support and prerequisites.




28

The scoping function has contributed to noticeable improvements
in productivity. Additional effort is needed, however, to ensure
that jobs are actually ready to be warked before work crews are
dispatched. .

—
£

Recommendation:

At BFN, strengthen the planning and scheduling role to include
ensuring, in coordination with foremen, that systems and
Lquipment are available for work, prerequisite conditions are
met, and needed supporct from other disciplines is provided when
maintenance work crews ice dispatched on a job. Schedule work
further in advance and adhere to work schedules so that
prerequisites and necessary personnel support can be scheduled
reliably.

Finding G-2

At SON, delays in initiation of approved work pack~zes may result
in work not being performed to the current =evi:ion of
maintenance instructions and drawings. Some approved MR
packages, which included proceuures and drawings, have been
planned and available for wao-k for several months prior te the
sta~t of work. The wao-k control system requires the cognizant
foreman, rather than the planners, to ensure that work package
contents are current prior to initiating work. Although no
active work packages were observed thac did not have the current
revisions, several work packages had been completed using expired
»controlled for use" drawings, and one active work package
contained two revisions of one instruction. One other active
work package reflected inappropriate support requirements. The
original work package did not require a scaffold or RWP, but when
the work was initiated, both were required.

Recommendation:

At SQN, strengthen measures to ensure that work packages are
updated before beginning work if a significant delay has occurred
since preparation. Consider using scopers and the planning and
scheduling staff, instead of only foremea, to update the packages
a3 necessary.

Finding G-3

At BFY. some In-Service Iaspection (IST) cocractive action work
is not cnordinared offacrively and complafed in A timely maniet.

Over 100 ISI-related 423 were identified that were being held for
engineering evaluation and had not been entered into the MR
systam. This results in an inaccurate MR backlag and can result
‘n carrective actions for identified deficiencies not being
complatad or being unnecessacily delayed. Most of these M725 were
approximataly a year old and were for such work as weld repaircs
and raplacement or tightening of lock nuts.






