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UNITED STATES GOENMN 001I '860092 9 801 
Memorandurn TENNESSEE VALLEY AUTHORIY 

TO :S. A. White, Manager of Nuclear Power, LP 61 38&-C 

FROM : . K. Seiberling, Director of Nuclear Manager's Review Group, 
716C EB-C 

DATE :September 30, 1986 

SUBJECT: NUCLEAR MANAGER'S REVIEW GROUP (NWRG) REPORT No. R-86-02-NPS; REVIEW 
OF MAIN TEX ANCE AT BROWNS FERRY. SEQEJOYAR, AND WATTS BAR NUCLEAR 
PLANTS 

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

The referenced memorandum requested NMRG to revise the draft report 
of the nuclear plant maintenance review to include recommendati.ons, 
where appropriate. The revised report incorporating N1IRG's 
recomendations for corrective action is attached.  

These recommendations are provided for your use as appropriate in 
addressing the problems noted in the findings. XNRG personnel will 
be pleased to discuss these findings and recommendations further and 
to provide assistance in correcting 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 th~at corrective actions, and 
their effectiveness, be tracked in TROI. As you have requested, 
N1MRG will schedule a follow-up review at a future date to determine 
If the problems noted have been corrected.  

Though this was the first KN!G 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 
a new review program. We will appreciate any constructive 
suggestions that might help make KMRG more useful in 77A's 
improvement efforts.  

R. K. Seiberling 

RDS:PAP 
Attachment 
cc (Attachmient): 

RIMS', MR 4N 72A-C 

0347U1 

I . V S,,"~"t'Rlnyd Re'pilartv on teh Payroll Savine-c Plan
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LTNI. 4 D STATE GOVERNENT-Y 

Memorandurn

A02 861106 030 

L44 8611io&9/

3a.Z'~ TO :V. T. Cottle, Assistant Manager of Nuclear Power, LP 61 8

MROW C - C. Mason, Acting Manager of Nuclear Power, LP 61 38A-C 

DATE .November 7, 1986 

SUBJECT: NUCLEAR MANAGER'S REVIEW GROUP (NMRG) REPORT R-86-024NPS; REVIEW OF 
MAINTENANCE AT BROWNS FERRY, SEQUOYAH, AND WATTS BAR NUCLEAR PLANTS; 
SUPPLEMENT TO APPENDI7X B

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

As a result of additional follow-up, it has been determined that the 
corrective action was effective and item R-85-03-1PS-O7 ' Jagclosed.  
Enhancements in the area of post-maintenance testing as relatqO~to 
possible cormuon mode failures will be tracked as part of finding ~- ..I 
previo~usly doctumented. Therefore, no additional corrective alction-K'7?RT 
is required as a result of the attached supplement to Appendix B.

d~
CCMN: PAP 
Attachment 
cc (Attachment): 

RIMS, MR 4N 72A-C (Re: Q01 8611.05 800) 
H. L. Abercrcmbie, 015P, Sequoyah (5) 
W. 3. Brown, 11-127 SB-K 
W. R. Brown, ONP, Well 
R. W. Cantrell, W12 A12 C-K ý5) 
J. P. Darling, ONP, Bellefonte (5) 
C. H. Fox, Jr., LP 6ll 38A-C 
R. L. Gridley, LP SN lS7B-C 
W. .Hi-H&nnu~m, BR lN 76B-C 
L. L. Jackson, LP 6N 38A-C 
R. J. Johnson, POTC-C 
J. L. HcAnally', LP 6N4 38A-C 
R. C. Parker, LP 4N4 45A-C 
R. A. Pedde, ONP, Watts Bar 
H. P. Pomrehn, Browns Ferry (S) 
C. G. Robertson, LP SS 53E-C 
R. K. Seibarling, 716C EB-C 
E. K. Sliger, I-P 2N 978-C 
M. E. '. ylor, LP 6N4 38A-C 
G. Toto, ONP, Watts Bar (5)

- - -- -- t ~zzzti 
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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 revie'wed for sat.'sfact3r7 correcl7e, action.  
As stated in Append..z 2, item 14a5-03-UPS-07, ',*n ode Failurs i*et%.., 
at BFNZ and WEIS required additional. *valuation to detarminze whether or icwt 
corrective action had been efOtectie. A fol-lOw-IL; evaluation was pecfaor-ed 
for this item and the results are re-7ar--d herei-%.  

FiadIng 

la discussions at bothx BFI and Wa3 section sucer~isacs and mech'anical 
maintenance su errrizors ex~rsssed ia. awareness much iMOC37ed over that 
found durng; the conduc: of XL?7Z ceview, c-53-~S evirding tt.e means 
and importance of ;reven:ing c-.cn made failure. At BEN that awareness 
was also seen at the frena l0eeL. Both 3EN and WEn maiatananca 
stzper-risons stiatd the ;revention of comna mode failure is dependent moon 
adequate procadures, einlao~ei awareness, the conduct of apraopriate P.I, 
and the use of C~C ;,e.-soanel and otter craft personnel durnng critical steps 
in maintenanca activities.  

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

t~. -c~Was provided at BF1 for the mechanical maintenance foreman for all 
tare* units and the "c3-oa maintenance group. Discussions with personnel 
recei7iag that training indi6ctatd a satisfactory 1eve1 of awareaess 
regirding common maod failure and thai methods of preventing it. The 
trliritng at both sizes is-corisidered" ef~'ectlve.  

Procedures at 67MJ we.e revised to incorporate appropriata comon mdod 
failure caution statements. In addition, a procedure in use at 6BU and 3F.1 
to raliew =&aatananca instructions during preparation or revision using an.  
tnastruction E7aluatioa Cteck.ist,* includes a pr3vision to evaluate for 

common mode failitre. At BFM, a mechanical maintenance section instruction 
letter on comon mode failure has been issued. Both procedural syz!:azs are 
considered effec:17e.  

P?~was found to be in need oC Lr7nras documented is repor: 
2-36-O2-UPS, finding 7-1.  

The remaining elemnenc of preventing ca~on :aode filuc? waj the use of qC 
inzzector: during criti-.ca. staps in maiacenanca & at7;::aS.Onin 
mai:neanac? j c::.;7jt.;4 WP' Ob34:7e 4 a pa;of the m aia:ananc'? 
rlTjeW, and no def'cienc~e5 wer4 rcorded in~a!7;.a 13OCiizad QC 

Of the four basic elementz of ;ri qn:ing coM.on made fi~ure in mechanicil 
Mainte~nanC 4c ::eii-, thrlq er foind~ ti be f-Ile:ianing 7'1'i-1 
forth, Pn:, was found to beý in need of i.mOC17enent. C3rr4C"ie t1o will 
be ::racad throug1h :idi -I of the mirninca reiliew ~r 

3-3-.)-:J~. h.~ef~et~.e corman mode fli~lr? 1i2r. is: c~oz'r f~c V72 and

0330(f
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L'NITE STATES GOVERNMENT 

Memorandurn

L51 861209 853 

TENNESSEE VALLEY AUTHORITY

To : Those listed 

VfU : . T. Cottle, Assistant Manager of azeclear Power, LP 63 381-C 

DATE :December 10, 1986 

SUBJECT: NUCLEAR MEAGER'S REVIEW GROUP ( H fALOTE3AW REVIIW 
CORRECTIV& ACTION ASSIGMETS

Reference: N emo randum from 3. K. Seiberling to S. A. Whit, dated 
September 30, 1986,* "Nuclear Manager' s Review Group 
(WIM) Report go. 1-86-02-UPS; Review of Maintenance at 
Browns Ferry, Sequoyah, and Watts Bar Nuclear Plants
(QOl 860929 801)

The finding-, and recommendations of MIG Report 31o. 9-66-024UPS have 
been reviewed with the mMI, Sequoyah, and the Division of Nuclear 
Engineering (DUE) 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 programmiatic findings which are 
required to improve the accomplishment of maintenance 
activities.

The overall responsibility of developing maintenance policies and 
programs for ORP has been assigned to Operations Engineering 
Services (DES),* DER, 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 DIMRG findings are properly 
addressed and the tracking to resolution is accomplished. While OZZ 
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.  

DOE will s,-l quarterly status reports on the overall maintenance 
corrective ,,tion 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: Zee list on page 2

R.~v V V'',,,e R1"d f?'11??1I,7 rI,, "" 11 ,. Pal- ll VI1?V f "(rP1,7
&uthfih



T16iso Listed 
December 10, 1986 

MCLEAR 3*EMKR'S RIEVIEW MwP (mm) 13T 
1 1 PCTIVf ACTIoII AssrcGTSw 

TO: Rf. L. Abercra is, CuP, Sequoyaii 
J- P- Darling, CUP, Bellefonte 
3. V. Cautrell, .1W2 A12 C-K 
a. J. Johnson, POTC-C 
J- L- ehnAOl~Y, LP Sit 38A-C 
3. C. Parker. LP 41l 45A-C 
9-. P. POMVelu, Brow-is Ferry 
C. G- Robertson, LP SS 83Kr-C 
R K. Seiberling. Mr.C fl-C 
0. Toto. CUP. Watts Bar 

YM~:RAS: EMH: Pg 
Attachments 
cc (At tachments): 

RIM., MR 4ff 72A-C 
C- H- Fox, Jr., LP 63f 38A-C 
C. C. E LP 63 38A-C

05715
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1. Intr-oduction and Scove 

On April 10, 1966. the Manager of Nuclear Power requested the newly 
formed Nuclear Maager's Review Group (NMRG) to perform a comprehensive 
review of corrective (CM) and preventive maintenance (PH) at Browns 
Ferry (BFN). Sequoyah (SQU), and Watts'Bar, Nuclear Plants (1161). The 
requesting memorandum is attached. This was the first review assignment 
for the KNMG after its formation from the Nuclear Safety Review Staff 
(XSRS) and the assignment of a new NMRG Director.  

This review of maintenance offered an opportunity for the NNRG 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 
Mana,,ement and Human Resources Commiittee (NUMARC) formed a working group 
to develop appropriate industry-wide improvement initiatives in 
maintenance. This on-going activity is supp~irted, in part, by the 
Institute of Nuclear Power Operations (INPO). INPO is also increasing 
its attention to evaluating maintenance az4 supporting maintenance 
improvements.  

The NSRS also recognized the importance of nuclear plant maintenance.  
They performed a review of the maintenance program at WEN, SFN, and SQN 
during February and March of 1985. The results were published in NSRS 
Report R-85-03-UPS on July S, 1985. That review produced eight 
recommendations for improvement, mostly in the postmaintenance testing 
(PHT) 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 ?JMRG 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 conmmitted 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 intervieweO by the Director, 
MMRG, and two other senior, operationally experienced nuclear power 
managers. Based on the results of the interviews, the Director, NIIRG, 
selected team leaders for plant teamz at WEN4, SQN, and BFN. a small 
corporate team, and an overall project lea-er.
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Though NHRG members had extensive experience in conducting programmatic 
reviews, they were not vell experienced in maintenance or in evaluation 
of maintenance work. Therefore, seven loan*e evaluators were obtained 
from the maintenance organizations at four plant sites and the corporate 
maintenance support organization. Th"&se.~loanees held maintenance 
engineering and supervisory positions-from the General Foreman to the 
Maintenance Superintendent level. Their knowledge and experience in 
maintenance contributed substantially to the quality of the reriew.  

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

In order to help this first EMEG 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..ase 
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.  
All team members were trained, in a course presented by an rN20 
evaluation team manager. on effective observation and follow-up 
techniques.  

As a basis for the review, the team selected applicable documents used 
by INP0 in evaluating maintenance and providing assistance to utilities 
in improving maintenance. They were INPO's "Performance Objectives and 
Criteria for Operating and lear-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 th~air 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 1985.  

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 the nuclear sites began an May 19, 1986. During 
the first week, team members concentrattd on observing maintenance 
activities in progress. A variety of activities, covering mast facets 
of maintenance, was observed at each site. These included PH and CH, 
establishment of clearances (tag outs),-aglanning and scheduling (P&S).  
parts procurement, and testing.  

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, NIIEG, 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 reldted 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 
cimmitments 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.  

Upon return to the NI¶RG 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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a new process for the !OIRG, several iterations yore 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 vere distributed-4o 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 resultin~g findings were a 
fair and accurate reflection of the facts. This emphasis on teamwork 
will be continued in future NMRG reviewi 

Exit meetings were hold at the sites on July 28 and 29, 1926. and with 
corporate managers on July 30, 19d6, to discuss the results of the 
review. Only minor adjustments to the draft report resulted from those 
meetings.  

The draft report was forwarded to the Manager of Nuclear Power on 
August 15, 1986. It was returned to the Director, NWRG, on 
September 12, 1986, with a request that appropriate recommiendations be 
added. Recommuendations for corrective actions are now included.



rI. Manatement Summary 

The findings an4 recommuendations resulting fram 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 indiaate which organizations should be 
responsible for corrective actions.  

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

Appendix B is the result of the follow-up review of outstanding 
recommendations from NSRS Report Number R-8S-03-NPS. "Review of Nuclear 
Power Mainten~ince Program." Two findings in this report, 1-1. 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 r'is report, all 
recommendations in that report (except R-85-OJ-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 effort 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 1.1 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 different teams were used at each site and because the problems 
evident from observation Of WOrk. d~tiVities were somewhat different at 
each site, findings may also be applicable to sites other than those 
spocifically noted. flant~gers are urged to consider applicability of 
each of the findings to their own sites and to formulate correcc:i'e 
actions appropriately.  

In this report, the term "preventive maintenance" is used in the broad 
context. It includes all those regularly scheduled activitie5 that are 
perform~ed to monitor the condition of equipment and prevent or retard 
equipment degriditi.on, re1cf wt~izh o.-,inizaltion is rpe.ornzihlp
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for the individual activities. Also, in this report the term "corporate" denotes all Office of Nuclear Power (ONP) organizations not 
reporting to the site directors.  

Time constraints on the review precluýddjfull investigation of some 
identified problems, particularly tho-e in support programs and 
activities. In these cases, the findings reflect the information.  
acquired by the team, and further 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 111, substantial improvements are still needed in order for 
maintenance at the nuclear sites to approach excallence.  

The most significant improvements needed, based on the collective 
interpretation of the findings of this review are as foilows: 

o Aggressive correction and prevention of hardware aroblems.  
Responsibility for contrrils and checks. to ensure activities are 
performed properly are dir..ise, resulting in multiple 
opportuniti~es 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 tozr 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 Koals and objectives for 
maintenance. Maintenance performance goals have not beon 
established at the corporate level, and in man-y relevant areas, 
at the site level. Maintenance performance monitoring efforts 
are not providing needed information to key managers.



itt. Flncings 

A. CORPORATE INVOLVEMENT 

The review of corporate1 level -invoalvement in the maintenance 
program was based exclusively on interviews with top level 
management. At the time of the review, the CIP organizational 
structure was not totally approved. In, alditian. the procedures 
(policies. directives, and standards) of ON5P were in various stages 
of completion. These doc-uments are needed to define the approved 
methods of doing business. The information obtained during the 
interview process was compared with the rNPO 85-0292 objectives 
and criteria that are applicable to a corporate maintenance 
program. It is important to note that some findings may be a 
result of a lack af program redevelopment following the 
organizational change away from the owner-operator concept.  

Finding A-1 

Corporate respottz,;bilities regardinK maintenance lack definition 
and direction. An ONP policy for conduct and support ot 
maintenance at. the sites has not yet been established. A 
draft policy exists, but it has received only limited 
distribution and contains significant weaknesses, such as 
undefined corporate involvement in monitoring and support of 
maintenince. It appears that support for maintenance tram a 
hardware standpoint including com~ponent and specialized 
technical expertise was being assigned to Division of N~uclear 
Engineering (ONE). It was not clear, however, that other 
important maintenance program matters not so directly associated 
with hardware would be adequately addressed. Corporate 
responsibilities for support and coordination af human resource 
management efforts such as P&Z, training, 3taffing, and 
performance monitoring ot the ma~ntenance organizations do not 
appear to be adequately addressed. Oversight plans of the 
technical assessment group are redundant to the ettort3 at other 
grou;s and place less emphisis than appropriate on providing 
support and coordination services for imprivement efforts at the 
sites.  

Per'ormance toal.; tor maintenanze have not been establizhed.  
Directives and standards to clearly define the responsibilities 
at the different organizatiins tor maintene..ce hive not been 
com~pleted.  

1. For the pi~rpoze7 if this sect~in', ';-orpo:vate" is ieIas any 
part at the utility or~anizat'ion not reporting~ to a 3t 
direc!:ar.



Instruction (Sts), refueli'ig. and madifications. Separate Mi 
aWe often but not consistently used for individual support 
activities (eg. disconnecting electrical leads, erecting 
scaffolds. and installing temporary lighting) in addition to the 
basic corrective maintenaace acti~vity. As a resu~lt, the number 
of His coMpleted or in backlog has limited value for comparison 
betwen TVA sites and with other utilities, and for meaningful 
analysis.  

In part because of these pL-oblems, and in part because corporate 
managers have not clearly identified the maintenance perforwance 
indicators desired in regular reporLS, monthly site performance 
reports do not provide needed information in a form that is 
readily usable by managers. Thocugh 9 variety of information, 
including the performance indicators discussed above, is included 
in the reports, any analysis of that date is left (or upper 
management to perform. Senior managers often do not have the 
time or in-depth knowledge necessary to pe.rform their own 
evaluation. As a result, they are not making effective use of 
the data. Most corporate managers stated that they were not 
familiar with the information contained in the monthly reports or 
the maintenance workload at the sites.  

Roc=7*.ndat ion: 

Develop standard definitions for performance indicators, 
consistent ;.ith MPO definitions, to help gau;e the effectiveness 
of site PIN and a effcrts. Improwe the selection and analysis of 
maintenance data incl.uded in regular ffite performance reports and 
develop more useful swmnary repo:-ts fo.: corporate managers.  
Include performancer informstion fG- all schedulal equipment 
monitoring and maintenanc* activities. Implement consistenc use 
of ?Ms to authorize work. at all of the sites, and define 
oppropriate categories of maintenance work for tracking and 
onnitoring purp;oses. Categories of maintenance work could 
include Of on mLant process equipment, CM on other equipment, 
support work for ocher activities, and modification work.  
107f;170 Lnowledgetble .ite personnel in th~is effort.  

finding A-3 

Some maintennnc4 2EIKE12 inorivemenr. efforts lac'k needed 
cairanrle xjui-ancq and ciirdinaiion. Currently, each of the 
sites iadependdenctj identifies and ;ursues most of its 3Wn 
maintenance program d-ýielopments and impriveinentz. Trwo ezimpte 
areas illustrite the lack of needed corporate inIG17ement in 
mhintenanc~e program development.  

Fir- . o c3rporate guiidance exists for the o7erill PM progrim.  
:,he ýM Priga.7 at 3OF- is diff4:qnt frc.m. those at Z'Qn and Va3?S, 
which 4rq similar, but still h.tve some differ-ences. 'rhose 
differences include the types of equipment included in the 
PrIgrtin And the methods of inirtiatiag and controlling the



,,aintenance; some are done under Mis and others are don* under 
Maintenance Instructions (HIs). No guidelines are available as 
to wLat 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. RawrCooling Water (ER00J pumps and 
motors have been omitted. BR(f expressed reluctance to involve 
the corporate office in development of a uniform PH 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) organ~zation 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 
accomplished at the sites. Examples of these differences include 
availability and use of information resources, work 
prioritization, work authorization, and work tracking methods.  

R~ecommendat ion: 

Strengthen corporate direction and coordination of maintenance 
program improvement efforts 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 manareme.ar of the PRf program. Consider expanding the BFU Pff 
development effort to include all the sites and encompass all 
regularly scheduled monitoring and maintenance efforts. Mote 
that some corporate PH1 development efforts are apparently in 
progress in the Operations Engineering Section of DUE.  

Strengthen corporate efforts to standardize and improve P&S at 
each of the sites. Consider the detailed recoimmendations and 
supporting information provided in the Nuclear Plant Operational 
Support Systems (UPOSS) Review Phase 11 Report tUo. 6.0, Routine 
ActivitZ Planning~ and Scheduling Functional Area (Maintenance 
Mana~ement), prepared a~y the I7A Industrial Engineering Staff and 
dated June 1986.  

Involve knowledgeable site personnel in these improvement efforts 
to help e,..suce development of effective improiement3 and 
coordination of standard;ization efforts with site-specific 
improvement efforts thiat need more immediate attention.  

Finding A-4 

Root ciuse analyses are performed for Critical Za'stems, 
"trtuct!ires. and Componpnt3 (C"(.) equipment 'ailurea that result 
in a Licenspe Event Report (LER) at UF? and SQUi. A policy or



directive is needed, hovever,to define other appropriate criteria 
for requiring prompt failure evaluations of specific plant 
*wents. Ground rules and requirements are also needed for 
periodic review and trending of maintenance history to identify 
repeated failures that should be-analyzed.  

Browns Ferry 

A review at MRs revealed repeated failures and repairs of 
the auxiliary compressor for the emergency diesel 
generators. Although considerable analysis was performed.  
the root cauise wais not determined ln a timely manner. For 
years, High Pressure Coolant Injection (HPCI) system 
problems were simply repaired. and the root causes were not 
corrected. Only after a XSiS 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 problem. Instead, the pumps have been 
repaired each time failure occurs. There have also been 
repeated problems requiring corrective maintenance on 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 connection, and 
repeated malfunction of an auxiliary feed water pump trip 
throttle valve discovered by an MR history review.  

Recommendat ion: 

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 IJPO publicaLion 86-017, "Significant Event Eialuation and 
Inf'ormnation Network (E*J)Program Description." Periodically 
analyze equipment histor, records for adverse trends or 
repetitive failures that should be aaalyzed.  

Finding A-5 

tdentjt'iittian of' an 4ci,?ntble suhstfi-ure tnr tpf'!on tane hats 
not been 4Kgressi':el' p'ur'sied, 
Teflon tape is restricted trom use as a lubricant and sealant for 
threaded pipe connections in certain system applications and
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envirouments. A non-conformance report at wEE identified its 
improper use in restricted applications in April 1985. A 
subsequent KSRS investigation, completed in September 1985, 
resulted in the identification of' the issue as generic to all 
plants. Based on information obtained during interviews, the 
only approved substitute which completely satisfies the 
applicable technical requirements is too brittle and too thick 
for some required applications.  

DUE has reportedly been assigned the lead in resolving the 
generic issue, but coordination betw.een site and ONE 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. Currently, tMI!!Z 
restricts use of teflnn tape in the reactor and auxiliary 
buildings; SQK analyzes specific applications but does not 
otherwise restrict its use. BF1 is prohibiting withdrawal of 
teflon tape from Power Stores until the issue is resolved even 
though applicability of the generic issue to SF1 is not clear.  
Tests for additional substitute materials and relaxation of 
radiation and temperature limits on teflon tape are planned, but 
are not in progre.&s at this time. Communication between the 
cognizant DUE personnel and site personnel on the issue is poor.  
For example, site personnel were not correctly informed of the 
status of' testing on substitute materials, and DUE personnel were 
unaware of the inconristencies in restrictions on the use of the 
teflon tape at the three sites.  

Recommendat ion: 

Assign responsibility for identifying acceptable alternatives 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 nuclear plant sites.  

Finding A-6 

No specific requirements exist for protecting the health of 77A 
employees while working on demestic sewage facilities.  

No protective clothing was worn by SQ.?5 employees repairing a 
broken sewer line. The general foreman was not aware of any 
requirement for protective clothing such as rubber gloves and 
waders. A review of TVA docum~ents and discussions with corporate 
organizations di'd not r'eveal any requirement, procedure, or 
responsibility for the protection of' emplo,'ees working on sewage 
facilities. This void in protection of' employee health 
apparently occur;j at all sites.  

Recommenrlat ion: 

Establish and promulgate guidance for protection of' personnel 
workinn on raw sewage systems.



a. unm&IT a~c DEPARTMENT ORGAMtZA~IOX AND ADMINISTRATION 

There were no specific findings in this area. Findings in several 
other areas, however, address performance problems that are related 
te organizational and administratile..Problems.  

C. TRAINING AND QUJALIFICATION OF MAINTENANCE PERSONNEL 

Finding C-1 

The lack of structured training for planners has contributed to 
plannint problems. Planners are principally learning their jobs 
through unstructured on-the-job training, relying primarily 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 (N ltS ), plant systems, preparation of work 
instructions, PM!, and as appropriate, supervisory and management 
skills. Sections G, H, and I contain examples of planning 
problems that can be associated with training weaknesses.  

Recommuendat ion: 

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

1. EQIS 
2. MANS 
3. Plant systems 
4. Preparation of work instructions 
5. PH! 

Whzen feasible implement standardized training for all the sites 
at Power Operations Training Center (POTC). In the interim, 
provide site-specific training on elements most critical t13 the 
quality of current maintenance efforts, such as determining 
appropriate PMT.  

0. MAINTENANCE FACrLrItES, EQUIPMENT AND TOOLS 

Finding 0-1 

Maintenance shops And office spaces are inadequate to efficiently 
performn 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. Thougý' the review schedule did not permnit a 
comprehensive review in this area, the problem is conzidered 
significant and widespread. Example problem areas are as follows:
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At all sites, portions of work and storage spaces are nov 
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.  

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

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

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

Sequoyah 

o Carpenters are using space in the construction buildings 
about 1/4 Mile outside 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.  

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

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

o Though plans developed to add additional space appear 
comprehensive and well thought out, they' have not bean 
finalized or budgeted.  

Watts Bar Nuclear Plant 

o An insulat3cs' shop has been establi3ited in a wire cage 
in the turbine 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 Switchyard breaker maintenance cannot be conducted 
during inclement weather due to a lack of appropriate 
facilities.  

o The carpenter shop is 't*4 small for same work performed.  

Recommendat ion: 

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

E. TYPES OF MlAINTEANCE 

Finding E-1 

Some needed Pffs are not included in any procram governing PH 
activities. Some equipment requiring PMs has not been so 
identified. The scope of Pffs on some identified equipment has 
not been evaluated for adequacy and completeness. Various 
methods have been used to identify equipment needing Pff and to 
determine the appropriate PMf for each piece of equipment. Vendor 
manual PH recommendations have not been uniformly implemented, 
and variations from the recommendations have not been well 
documented. As a result, PH 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 underwday at each site to improve PH 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 PH 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.  

Seqioyah 

Several components important to safe and reliable operation 
are not included in the PH program. Exanples include 
component cooling motors, condenser hotwell pumps/motors, 
and ERC'J pumps/motors.  

Management has initiated a program to systematicallyj 
identity equipment on the CSZ5C list that is missing from 
the PH program. The scope of this effort, however, does 
not include a systematic review to identify non-CZZC 
equipment important far reliable operation missing tram the 
PH program.
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Watts Bar 

The current P11 program was established from tentative 
transfer Packages used to transfer of cognizance for 
complete systems and/or 4c.Poneats from constructi~n to 
operations. Those packages were used to identify equipment 
within the transfer boundary that needed P11, and to 
establish appropriate P11 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.  

Mfanagement stated that they have plans to systematically 
update and restructure the PH procedures over the next two 
years. Plans are being made to contract with the same 
consultant as BF11 to assist with the upgrade effort. The 
effort is to include identification of all equipment and 
P~s that have been omitted from the program. Some werk. 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 PH 
program. A review revealed that this instruction did not 
address the following: 

a. Long-term maintenance of the PH 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 (EC.3s).  

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

d. Adjustments in PH frequencies based on equipment 
performance.  

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

Recommendation: 

Assign responsibility for P11 program development and imrnrovement 
to a capable manager at each site. Charge these managers with 
the responsibility for directing site-specific improvements in P11 
and coordinating with dezignar'ad corporate managers on 
development of a un~for-n nuclear plant PH1 program. Provide these 
managers with resources needed to support a timely upgrade of Pit 
efforts. Review available lists of equipment and the current 
lists Of P11 activities to identify equipment important for safe 
and reliable operation that is not receiving appropriate P11.
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Establish appropriate PH activities based on available vendor 
reconmmndations, equipment service history. and other available 
sources of information such as Nuclear Performance Reliability 
Data System CIPIDS). Document, :ar future ref.,!,tnc&, reasons ror 
decisions to deviate from vondolt-mtocaendations. if any.  
Consider developing cirporate gkziar .ce for the type and frequency 
of P'R on equipment us-1 at more t.han one site. Ensure that 
modification procedures contain p,?c~lsions for updating the P11 
program as necessary.  

Finding E-12 

At IJEW and SFX. some P.0 activities are not controlled under the 
present PH program and are not subect to the same levels ot 
apporoval for waivors, deletions, additions, or changes in 
established frequencies. Activities not addressed in the scope 
of PH1 procedures include periodic Instrument Maintenance 
Instructions (I~'Is) and some MIs at WBK, and periodic predictive 
monitoring activities.  

The PR schedule is reviewed and deferrals are approved by the 
Maintenance Superintendent as required. However, deferrals at 
WBN of periodic calibrations, some Mr3, and lINts are not reviewed 
above the group supervisor level because they are not considered 
P115 by current site procedurks.  

At SF1 and WBtI all predictive analysis activities are outside the 
control of the PH program.  

Recommendat ion: 

Develop and implement uniform pLocedures for waivers, deferrals, 
delqtions, and changes in PH activities.  

Finding E-3 

At SON. required management approvals have not always been 
obtained for Waivers, extensions or deferrals of PH activ.A-es 
past due for Performnance. Eleven of the approximately' 140 PH~ 
activities past due for performance as of June 3, 1986 were 
reviewed. Six of these eleven PH packages reviewed had not 
received management approval for deferral, and no clear n'~ed for 
the deferral was indicated. Instructions require management 
spi.r~oval for all PH deferrals or cancellations and documentation 
of -.he reasons f'or deferrals or cancellations.  

Reconmmendat ion: 

At SQU, strengthen measures to ensure that waivers and extensions 
or def'errils of PH activitie5 are approved and the reazon5 
documented before due dates are passed.
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Finding E-4 

At WUN. Quality Control (QC) verification of oil additions to 
CSSC equipment is not complete and does not -meet the intent of 
the Nuclear Qualitr Assurance Manual (XQAM). 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 requires 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 amount is added. It 
does not require QC verification that the correct oil type is 
placed into the marted container.  

Recommuendat ion: 

At WBX, 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 KQAM requirement for Q& verification of oil addition 
and placing responsibility far this action with line management.  

Finding E-5 

At SQX no mechanism exists within the P11 program to identify the 
individual Pu~s that are required by reculatory acencies.  
corporate yolic7 or other commitments. Subsequently, 
inappropriate rgriSion or deletion of the Mu is not prevented, 
and commitments to perform certain P~s may be missed.  

Recommnendat ion: 

Develop and implement uniform methods of' identifying PIK 
activities that are constrained by regulations, policy, or other 
commuitments. Maintain documentation or reference to those 
restraints to ensure that subsequent changes are consistent vith 
the rqstraints. Include identification of applicable restraints 
in the Pff upgrade effort discussed in finding and recommnendation 
9-1.  

F. MAIMTE&ANCE PROCEDUO-ES 

Finding F-1 

Work instrzctions/pror'edures were not always followed at all 
three sites. Weaknesses in procedural adherencp have been 
identified as recurr- 'ng problems at all three plants, and 
previous corrective efforts have not been fully effective. In a 
number of cases, deviations from approved procedures were 
considered acceptable and even routine at the working level.  
Examples include the following:



Brows Ferry 

o A Hold Order Tag was violated when a valve motor 
operator was removed wit~h a Hold Order Tag attached to 
the hazzdwhe~l..  

o The following Radiation W~ork Permit (1WP) procedural 
violations occurred: (1) one man logged time out &ad 
dose for others; furthermore, he tailed to consult with 
those individuals to determine the dose to be logged, 
and (2) the applicable 1WP was removed trom the area 
before everyone had exited and logged their exit as 
required.  

o Though management stated that attention is being given 
tc the procedural adherence problem and violators havet 
been penalized, those actions have not been fully 
ettective.  

Sequoyah 

o rn performing a generic procedure applicable to several 
modeta of similar equipment trom one vendor, some 
procedural steps were skipped, and data sheets were not 
completely tilled out. Though skipped steps appeared 
not to be applicable to the specitic model being worked 
on, the applicability of these steps should have been 
determined by the test coordinator, not the craftsman, 
as occurred in this case.  

o On occasion second party verifications were not 
performed properly. For example, the second person did 
not visually verity some wire terminations as required.  

Watts Bar 

o PHf work instructions for a safety-related pump motor 
stated "Flush out each bearing oil reservoir with 
kerosene before replacing oil." This step was nit 
performed; craft stated that they had verbal approval 
from the general foreman& to nor. perform that step. The 
instruction also included a step to lightly coat each 
Plug With approved (Permater) compound. The craft did 
not have Permatex, did not perform the step, and stated 
it was unnecessary because the plug is removed every 
three nvinths.  

o A draft copy of a procedure used for switchyard work did 
not have appropriate approval signatures on the :over 
sheet.  

o Steps in several. instruc:ions were skipped and performed 
out of sequence. Hold points were signed off' by f'oremeqi 
without obServing the completed wo-k as required.



o Signoffs were not made as the work progreessd, but were 
made after th. work was completed 

a Maintenance procedtires provided with MR work cackages 
are not always referredl-.to by the craft at thi job site 
w*hen appropriate.  

Recommendat ion: 

Improve adherence to proced-.res by implementing a variety of 
improvemnent actions. Consider the fallowing r-oasures: 

1. Establish a clear. realistic policy for adherence to 
procedures. Where close adherence to procedural guidance is 
needed, require and insist on adhereneft. Where the intent of 
procedures can be safely accomplir-'ed without strict 
adherence to available procedural guidance, consider 
permitting flexibilit7 from strict adh-.rence (e.g..  
permitting performance of steps out of ,~equence, omitting 
inapplicable steps, or completing. step-. by alternate means).  

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

3. Increase supervisory monitoring arnd coaching of' maintenance 
work, emphasizing procedural adherenc) among wor'.- crew:, and 
identifying areas where action is needed to sup;Gcrt 
appropriate adherence.  

4. Strengthen assistance to procedure users in resolving 
problems that encourage unauthorized deviations frr'm 
procedures.  

Finding F-2 

Some instructions were niot clear, wore not concise, and did niot 
contain the inf'ormaticn necessary for users to understand 3nd 
perform Wdork activities offectively'. Some irlstrictions did not 
include appropriate human factor considerations to 
promote-error-free performance. The mechanisms used to obtain 
feedback on instructions have not been effective due to limited 
use of feedback sheets by users. Examples of' problems rio:ed 
include: 

Browns Ferry 

o The site is involved in a major review and rewrite of' 
maintenance instr'ictions. The initial pricedure 
produced by this process is q signif'icant inprn17pripnt 
over thase currently in place. The rewrite ef'rort is 
projected to take about ten years 'with present methods
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&ad resources. Though critical procedures are being 
given priority, the planned completion is not timely.  
Management stated that efforts to shorten the time 
required to complete the program are in progress.  

Sequoyah 

" Selection: of lubrical-ts or methods of lubricating we-e 
someti-Aes not specified fai instruc~tions.  

o Some motor maintenance Kts thkt require lifting of puuar 
leads do not requi.,e a check ý".r iroper rotation of the 
rictor after reconnection.  

o Incorrect material for elec..i-al tar~iina' ions on class 
IF motors was so'*eifie" in Some insLt.1c?'ions.  

" Many work instrzrc'tions require ref er. .ce to and use of 
a~in'ill&,ructiov- and data shoe's. In some cases 

ai seri-?t - eferences results. 'hi-. :nntributes to 
inefficiency and 'acre~sus the ;eisibil.ty of human 
errccrs in field qerformmnecý. ff:intena.tce management has 
recognized this ;robI sd his a.dr:,ssed it in the 
Xiuzjear Perform,..., a Plan, Volw~e I! 

Wýitsr31 a,

t' Plinc irstr'uctions rec-.'-e s pop-by-step performance 
i!- th~rwise nots> - tnr snore cases, procedures were 

u., 3ar 'Li.'; restri toive, -equir;ng step-by-step 
pow-focaance when seq 1(.3 was not important or when 
users could readily- aecermine applicability of selected 
Steps 

o rnsta'7ed pump flange bo'ts were torqued to Ligher 
val'iej in cwo iisses. The work Liaqtruct~ons wit, the MR 
did not s, :Lfy -1.z number of pass..,, t-) make or r~efer to 
O~her in. rrions providing JhL$ L'nfc,.='ation. A 

svr~. .i . ,.-a~ccion letter, nr.;c r-eient at the worksite, 
specif..e2 th..ae passes froQa initial to final torrae at 
5(0 percenc:, 75 ;ercent, and %O0 percent incre-nent5 
r~specti'Je.f. The initial torque used waL ofli7 36 
percent.  

o A craft wov,'tr n3a1qd a con~ri~l switch from P'iro to 
manual to 5tart a diesel generator compres~or to check 
the oil pre~szure, but did not obtain approval from plant 
operati-s. The cr-..t, returned the control switch to 
a, -o ar~the chc.The ?!! used ins-:-cted that the 
oi!6 pr~ss..e be chec~ed, but did not instruct the user 
to scart or sr'o; the compressor.
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a Some hold points c.'atained in 'structions did not 

clearly describe -.h0 actions -ibe verified.  

a Duplicate entries/signoffs for the same activity were 
sometimes required at difforent locations in data 
packages.  

o Some SIs were very cumberroa~e to use. It was rnecessary 
to refer repeatedly back and forth between the 
surveillance instru~ction, data sheets, and otter 
referenced procedures.  

Recommendat ion: 

Significantly strengthan feedback methods used to identify and 
correct procedural errors or omissions that inzerfere with 
correct. performance of maintenance. Consider providing more 
direct technical support to maintenan-ca crews during anqt 
inmaeiately rollowing complotion of specific jobs to ensure that 
needed procedure 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 current plans to develop new, 
improved procedures and to thoriughly c?'eck them far adeq;a.:y 
before implementation. Include. w~ien possible, dry runs of draft 
procedures.  

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

Finding F-3 

Proczedure cevisions at SON are not being processed in a timely 
manner because of delays in the worl processing center. A total 
backlog of 354 draft procedures, including maintenance 
instructions, is awaiting typing, 44 of which were submitted for 
revision prior to December 30, 1985. Since March '986, word 
processing has gone from one to two shifts, and unit supe'-Tision 
stated that additional equipment, space and personnel will be 
neci,!ssary to reduce the backlog. Other documents being typed by 
word processing are given priority, contributing to the proce,;re 
backlog, ExamPLes include the =orning operating report, biweekly 
;ummary of activities, month17 operiting report, section 
i.istruction letters and employee concern responses.  

Recocmmendtation:I 

Alt Z#QN, establish 4n ac-eptablq turnaroundi rime Aor procedares 
being typed, then provide resources necess;ary to meet that time.  
.onsider transferring non-procedurial word processing to others.



i inding F-4 

Improvemnents are needed in the method used to precare WHI Sts tar 
us* in the field. Som apprived Srs cannot be s,4ccetssttilly 
completed Ps written. Curreatly._,errors are being discivered and 
corrected cc.e at a time during'initial performaaz.e at each r't 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 same instructions 
that could normally be accomplished in one shift are tak~ag, over 
a week to complete. Though dry-run methods are avoilablie t'at 
would permit identification sand correction af all errors in a 
single walk-'hrough performance at each, SI. these erocedures are 
not being used.  

Recommendation: 

At URN. shorten the time required to verity the usabil-.ty af ne'.  
and revised SIs by using the existing dry run method to identijy 
All procedural prc',lems during a single walk-through. Perfo~rm 
'he walk-throtgh with engineers in attendance to determine and 
verity appropriate corrections prior to performing the procedures 
tar credit.  

G. PL;NNING, SCHEDULING, AND COORDINA~~ICd OF MAINTENANCE 

Finding .;-! 

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 retulted in 
a significant loss ot productivity. The tollowing examples were 
obser-ed: 

a Work was in~i*ated on equipment using a procedure in which 
deficiencies had been identitied, but ',te needed revision 
had not yet been madg. The work was delayed while awaiting 
the needed revision.  

o Maintenance was substantially delayer'. when workters 
discovered, upon arrival at a job site, that equipment 
required to be operarional as a prerequisite was tagged 
out. 1drikers stated that delays of this nature were very 
c IzMnon.  

o A scaffold scheduled to be erected was not comple:ed on 
time. The delay was not reported to the cognizant 
maintenance foreman, and the maintenance crew discovered 
that the scaffold was not installed only after assembling 
their tools and equipment and reaching the 0') location.  

Maintenance scoper3 identify, in advance, job ;zerequisites and 
support requirement3 for the P"' unit, which is responsible for 
initiating and scheduling the neeled support and prerequisites.
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The scoping function has contributed to noticeable improveiments 
in productivity. Additional effort is needed. however, to ensure 
that jobs are actually read7 to be worked before work crews are 
dispatched.

Recomendat ion: 

At BFK, strengthen the planning and scheduling role to include 
ensuring. in coordination with foremen, that systems and 
Lquiplnent are available tor work, prerequisite conditions are 

met, and needed support from other disciplines is provided when 
maintenance work crews .Lre 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 SONL, delays in initiation of approved wnrk Pack,4es may result 
in work not beinx performed to the current "'zonof' 
maintenance instruCtions and dravings. Some approved MR 
packages, which included proceýýures and drawings, have been 
planned and available for woak tor several months prior to the 
sta'-t of work. The wo: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 tha,.. did not have the current 
revisions, several work paLkages had been completed using expired 
*controlled for use4 drawings, and one active work package 
contained two revisions of one instruction. Ome 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.  

Recommnendat ion: 

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 o3f only foremen, to update the packages 
as necessary.  

Finding G-3 

At Vn!, som~e Tn-4'r7i~e Insoection (11Z") corrective tctinon work 
is not coord~nated' ef'f-ectjiiel' 4nd comoleted in a timelv mancoL 

Over 100 LZ.7related M.Rs were identified that were being held for 
engineering evaluation and had not been entered into the MR 

system. This results in an inaccurate !MR backlog and can result 
'n corrective actions for identified deficiencies not being 
complietad or being unnacessa:ily delay'ed. Most of these 1112s were 

approximately a year old and were for such work as weld repairs 
and replacement or tightening of lock nuts.




