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Docket No. 50-341

Detroit Edison Company
ATTN: Mr. Walter J. McCarthy, Jr.
Chairman and Chief Executive Officer
2000 Second Avenue
Detroit, Michigan 48226

Dear Mr. McCarthy:
SUBJECT: DIAGNOSTI. EVALUATION TEAM REPORT FOR FERMI ATOMIC POWER PLANT

This letter forwards the Diagnostic Evaluation Team Report for the Fermi Atomic
Power Plant. The onsite evaluation was conducted over the period August 22 to
September 2, 1988 and September 12 to September 16, 1988, by a taam of NRC
headquarters and regional evaluators with team leadership and support provided
by the Office for Analysis and Evaluation of Operational Data. As you are
aware, this is a new NRC evaluation too! that is intended to provide an
independent assessment of licensee safety performance. Following the
conclusion of the onsite evaluation, the findings were discussed at an exit
meeting with you and other company executives and managers on November 1, 1988,

The NRC effort ‘rvadlved a broad-based evaluation of overall plant operaticnal
performance and tie capadbility of Detroit Edison company managemen:, policies,
and prog ams tn ‘mprova piant operations at Fermi. Purticular attention wis
directed in the 2veas of management and organization, operations anrd training,
maintenance, testing, quality programs, and engineering surport.,

Based upon the extensive evaluatior, both onsite and through supsuguen.
inalysis, the team cbserved recant improvaments in Ferwi's perfoermance and
capabilities. yot identified a number cf weaknesses tha”, require additionz)
attention and involvement by DECo management. The team conciuded that tie root
causes of Fermi's continuing poor p-rformance and apparent inability to sustain
improvements were: (1) a protracted des‘gn and cuastruction period, (2) the
failure of management to adequately and effectively plan for the transition
from a design and construction project to an operating plant, (3) lack of BWR
operating experience throughout the organization, and (4) management slowness
‘n determining and implementing effective solutions,

Further, the team concluded that, although the essential elements needed to
achieve future improvements are now largely in place, some areas need
additional management attention to increase the rate of progress and assure
continued success. These included the need to: (1) achieve organizatiovnal
stability as soon as possible, (2) improve effectiveness of first and second
line supervisors, (3) improve organizational climate, (4) fix fragmented and
overlapping engineering support responsibilities, (5) fix known equipment
protlems, (6) set priorities according to plant needs, (7) allocate resources
to selected areas and better utflize existing resources, and 78) improve
effectiveness of operator training programs. Section 2 of the enclosed report
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EXECUTIVE SUMMARY

During the NRC senior management meeting in June 1988, NRC executives
recommended that a diagnostic evaluation be conducted at the Fermi Atomic Power
Plant (Fermi). This recommendation was based primarily on the continued poor
plant performance as reflected by the number of Category 3 ratings given by the
last two Systematic Asses:~ent of Li:ensee Performance (SALP) Boards., Tra
functional areas of Operations and Surveillance were rated Category 3 by both
goards, Performance problems continued at Fermi after the last SALP period
that ended on March 31, ‘38, Although Detroit Edison had completed a number
of major organizational cnanges and initiated several programs to improve
performance, there was an apparent inability to sustain improvements. Questions
also remained concerning the plant's materiz)l condition as well as management
and orgar ***innal effectiveness,

Based on ther: concerns, and the recommendation of the NRC senior managers, the
Executive DY -ctor for Operations (EDO) directed the Office for Analysis and
Evaluation or v, erational Data (AEOL) to conduct a diagnostic evaluation at
Fermi to identify the underlying causes for the licensee's continued poor
performance and apparent inability to sustain improvements., The ED0O directed
tha. a Diagnos*ic Evaluation Team conduct a broad-based evaluation of overall
pli v operaticsa’ performance and the capability of Detroit Edison management,
policies and programs to improve plant operations at Fermi,

A 19 memier team spent a total of three weeks at the Fermi site during August

and September 1988, evaluating the functional areas of management and ,

crvganization, cperations and training, maintenance, testing, quality programs

and engineering support. Based upon the team asse:zsment, it was concluded that
e root causes of Fermi's continued poor performance and apparent inability to

..stain improvements were: (1) a protracted design and snnstruction period,

(2) the failure of nanagement to acdequately and effectively plan for the

transition from a design and construction project to an operating plant,

(3) lack of BWR operating experience throughout the organization, and

(4) management slowness in determining and implementing effective solutions,

QOverall, the team observed recent improvements in rFermi's performance ard
capabilities, yet identified a number of weaknesses *hat ~equire additiona!l
attention and involvement by DECo management., Initially, DECo management was
slow in taking agoressive and effective action to fill key positions with
protessionals having extensive nuclear plant operations experience, and to
implement site specific policies and projrams to improve performance and
accountability., However, actions taken in this regard during the last two years
represented significant accomplishments and orovided the essential elements needed
to achieve future improvements, Further, the *eam concluded that the actions
being implemented at Fermi generally address tre causes for performance problems
while maintaining an acceptable level of operitional safety, Notwithstanding
these actions, the team determined that some ureas needed additiona! management
attention to increase the rate of progress and assure continued success. These
included the need to: (1) achieve organizational stability as soon as possible,
(2) improve effectiveness of first and second line supervisors, (3) improve
organizational climate, (4) fix fragmented and overlapping engineering support
responsibilities, (5) fix known equipment problems, (6) set priorities according




tc piant needs, (7) allocate resources to selected areas and better utilize
ex15tirg resources, and (8) improve effectiveness of operator training
programs.

The team's major findings and conclusions for each of the functional areas
evaluated are summarized below.

(1) Personnel changes had strengthened the management team and new
programs had shown positive resuits in some areas. However,
organizational instability, particularly in the engineering support
and maintenance areas, was found to be a continuing problem, The
large number of new managers and change in management philosophy,
resulted in the coexistence of two organizational cultures (old and
new), causing some adverse impacts on morale, productivity, and
employee relations, A lack of schedule integration .contributed tu
manpower planning and forecasting problems, led tc reactive
management and reduced availability of safety systems. Resources
were also being strained to support safe plant operations, while
attempting to implement the improvement programs on schedule. [
setting priorities, management was often fourd to be more sensitive
to external influences than to plant nesds and generally lacked a
self-confident, take-charge attitude with regard to these influences.

(2) In Operations, a sense of ownership, accountability, and profes-
sionalism was evident, Operator performance had improved, and their
morale w2s good. There were also a number of wezknesses, For
example, the ability of the contro! room operators to achieve a high
standard uf perfor ance was adversely affected by the continued lack
of experience it a wellerun BWR, Fermi management also had not
effectively uti'ized the Shift Operations Advisors to help develop .
this higher standard., Fu~ther, Oper2tions management did not reflect
a broad safety perspective and their oversignt of routine daily plant
activities was weak, Excessive challenges to the oparating crews
resul*ed from unrelia®le and unavailable equipment, The cperator
trairing program was weak,

(3) In Maintenance, improvements were noted in communications with
operations and decreasing the ccrrective maintenance (CM) backloa,
However, significant efforts remained before maintenance could be
fully effective in improving equipment availability and reliability,
The preventive maintenance program had not yet been optimizec in this
regard. Further, the trend and analysis program for equipment
fallures had not been effectively implemented. Planning and
scheduling were fcund to be fneffective, and a lack of spare parts
continued to be a problem., Inadequately trained contractor craft
personnel, insufficient System Engineer staffing ana the continued
Maintenance Department restructuring were factors also slowing the
rate of improvement,

(4) Tescing was found to have a number of strengths including
surveillance scheduling and tracking, administrative controls for
inservice testing and surveillance test procedure reviews,
wWeaknesses included the failure of management to require
implementation of procedure changes resulting from the Technica!
Specification Improvement Program, the failure to track check valve
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test failures, and the lack of a process to systematizally identify
UFSAR commitments for testing and assure their implementation.

In Quality Programs, QA audits were well-planned and showed concerted
effort by management to shift toward performance-based reviews,
Weaknesses in the QA organization included a lack of BWR operating
experience below the supervisory level and surveillance findings that
were limited to administrative or compliance issues. The Deviation
Event Report System, although adequate, had weaknesses in the
tracking and¢ trending systems., Weaknesses were also identified in
root cause analyses, The Board Nuclear Review Committee and the
Nuclear Safety Review Group were proactive and provided a strength to
the Fermi organization, However, the Independent Safety Engineering
groun was not performing some technical specification required
unctions,

In Engineering Support, the Nuclear Engineering staff appeared wel)
qualified technically and had positive attitudes abcut improving
Fermi performance. However, weak work interfaces and communication
problems contributed to fragmented and overlapping engineering
support for the plant, Systems Engineers were overcommitted and
sometimes designed tempo-ary modifications which should have been
designed by Nuclear Engineering. The cnginecrin? groups were often
slow to resolve plant deficiencies and occasionaily provided
inadequate resolutions. A specific example was the motor-operated
valve torque switch problem,

1114



TABLE 0% CONTENTS

Page

EXECU,IVE smkvl LR A I I R L I Y L N B N B N I i
ALRONY"S.CQI...'II'!I.O..OIO ............ R B B A '.l"..l.l.....l't.ll.ll. v
l!o INTRODUCTIONC L O B L L L I ) L 1
L.l Background.....ciessivss PP AR R . 3 SR st S 1

1.2 Scope and Objcctivos......... ...... SRR EREL A NS ERIE I RIS § EEH : -

1 3 H.thodo‘og’. LA I L e I LR L B L N . LR ‘

l.‘ P‘.nt D.’cript‘O"OCOOOOIOOll..ltC.'t..ltcllcvlllltlltttoi0!0.'0 5

105 org.niz.tionl lllllllllllllllll L N I L N O Y S

2.0 EVALUATION RESULTS .. uurererasseonononnncnsnnes SN b bedui CESES TR AT A E
2.1 Findings and Conclusions...ovevvveennrns indtan Akl s g b asas 9

2.2 Root Cause Analysis......... NPy, VaeABNRens SeshaaRUS TR TS ‘ 18

3.0 DETAILED EVALUATION RESULTS..vvvvuesonnnnnnnnns st b unsdvin o sy 21
3.1 Management and Organization.........e.ee T TS T T L T T rn 21

3.2 0perationsS.....oveoneervesconsenes S hnhdt sk e R PR taba 37

3.3 Maintenance and Modification....vovvvvevenns T P §1

R S e I P S 67

3.5 Quality Programs and Administrative Controls Affecting Quality. 7

3.0 ENOIneering SUPPOP . .t vuvivs i iissssaareoesisnssssesessssssssss 89

8.0 EXIT MEETING.....ovcocvvnvros SN RUEE ST BE I OO N N b md A AR ST oty 106
108




£an
r -‘
ated
M
r \
NOT»
o
§
na'l
T
¢
3t ¢
Arma
"y
"nT™"Ma
q
5




ACRONYMS (Continued)

HP Health Physics

HPCI High Pressure Coolant Injection

HPES Human Performance Evaluation System
HVAC eating, Ventilation and Air Conditioning
14C Instrumentation and Contro!

1AS Interruptible Air System

IE Inspection and Enforcement

INPO Institute of Nuclear Power Operations
10C Independent Overview Committee

ISEG Independent Safety Engineering Group
IS1 Inservice Inspection

IST Inservice Testing

LCo Limiting Conditinn for Operation

LOP Leadership Development Program

LER Licensee Event Report

LLRT Local Leak Rate Testing

LOCA Loss-of-Coolant Accident

LPCI Low Pressure Coolant Injection

LPSP Low Power Set Point

LS Limit Switch

MART Maintenance Assistance Review Team
MEM Maintenarnce and Modification

METE Maasuring and Test Equipment

MMS Mater al Management Systum

MOV Motr.r-Qpniated Jalve

MRB ‘Aanacement ayiew Soard

MST Mcinteoance Suppor: Tecihnician

MVL faster Valve List

NASS Nucleur Assistant Shift Supervisor
“E Nuc'ear Engineer irg

NIAS Non=Interruntivle Afr System

N'M Nuclear Material Manacement

NOLP Nuclear Operations Improvement Program
NPPO Nuclear Power Plant Operator

NPRDS Nuclear Plant Reliability Data System
NQA/PS Nuclear Quality Assurance and Plant Safety

NRC Nuclear Regulatory Commission
NRR Nuclear Reactor Regulation
NSRG Nuclear Safety Review Group
NSO Nuclear Supervising Operator
NSS Nuclear Shift Supervisor

(0] 1 Operations and Maintenance

0SRO Cnsite Review Organization




SOER
SOA
SPF
SPRS
SRO
SSF!
§ST
STA
SWMI

TE

TS
TSIP
UFSAR
vde

WR

ACRONYMS (Continued)

Post-Accident Sampling System

Potential Design Change

Preliminary Evaluation

Performance Evaluation Program

Position Indicator

Preventive Maintenance

People Really Involved to Develop Excellence
Performance Scheduling and Tracking

Quaity Assurance
Quality Assurance and Plant Safety
Quality Control

Regulatory Action Commitment Tracking System
Reactor Building Closed Cooling Water
Reactor Core Isolation Cooling

Residua) Heat Removal

Reactor Operator

Reactor Operations Improvement Program
Revolutions Per Minute

Rod Sequence Control System

Reactor Water Cleanup

Rod Worth Minimizer

Systematic Assessment of Licensee Performance
Safety Evaluation

Safety Evaluation Report

Service Information Letter

Standby Liauid Contro)

Significant Operating Event Report
ShifL Operations Advisor
Surveillanze Performance Form

Spare Parts Reference System

Senior Reactor (Operator

Safety System Functional Ingpection
Surveillance Scheduling and Tracking
Snift Technical Assistant

Stone and Webster Michigan

Technical Engineering

Technical Specification

Technical Specification Improvement Program
Updated Final Safety Analysis Report

Volts Direct Curren*

Work Request

vii




1.0 INTRODUCTION

1.1 Background

As construction of Fermi 2 neared completion in early 1985, the NRC had a niah
degree of confidence that Detroit Edison Company (DECo) would cperate the
Fermi 2 plant safely. This confidence was based on a number of factors,
includaing the licensee's cooperation and attention to NRC concerns, its
responsiveness to NRC recommendations to undertake and accomplish changes,
placement of top management at the site, and evidence that operators were
properly trained by the high success rates on their exewinations,

On March 20, 1985, NRC issued a low-power license that permitted “ermi 2 to
operate at power levels up to and including 5 percent of rated therma) power,
During low-power operation, a few scrams and engineered safety featura (ESF)
actustions occurred, but none was considered significant., When compared to
other newly licensed plants, the experience at Fermi was viewed as typical and
not indicative of future potential troubles beyond tnose typically encountered
at new plants, At the full-power licensing meeting on July 10, 1985, the
Commission and the staff considered Fermi 2 to be a “model" facility and cited
many areas dosorvﬁng recognition. On July 15, 1985, NRC issued Fermi 2 a
license permitting full-power operations., As a license condition, the licensee
was required to implement 2 Shift Operations Advisor (SOA) program to
compensate for a recognized lack of operating experience.

After issuance of the full-power license, NRC learned of an event concerning an
out-of-sequence contro! rod pull resulting in an inadvertent criticality that
occurred on July 2, 1985, Beginning with this event and over the next threg
months, NRC's confidence in the license»'s ability to operate the plant
decreased., The freauency of reportable events increased during this period of
the low-power operation and the basis for these aveats indicated major problems
in the same areas that were previously cited a« noteworthy. DOurirg a special
operationa) readiness assessment team inspection hel” in August-September 1985,
identified weaknessas included poor commurication betseen management and snift
operating personnel, lack of teamwork among the control room operations staff,
and difficulty integrating the Shift Uperations Advisor and Reactor Engineering
roles with those of shift operating personnel, As an approach to resolving
these problems, the licensee implemented corrective actions in a plan
identified as the Reactor Operations Improvement Plan (ROIP). The ROIP
addressed these weaknesses and was expected to lead to fewer operational
occurrences and Technical Specification violations, Despite these efforts of
the licensee to improve performance, events involving operational errors and
deyraded equipment continued to occur. Additionally, programmatic weaknesses
were identified in the areas of engineering and security,

As NRC concerns continued, the NRC Regional Administrator for Region I[!l issued
a letter pursuant to 10 CFR 50.54(f) in December 1985 and requested that the
licensee evaluate and address management weaknesses, develop a comprehensive
plan to ensure the readiness of the facility to operate , and identify the
actions necessary to improve regulatory and operational performance. As part
of the response to the NR( letter, DECo formed an Independent Overview
Committee (10C) to evealuate Fermi 2 management, organization, and improvement
programs, The 10C identified management problems including the operating
staff's lack of commercial nuclear experience, inadequate leadership, lack of




accountability, management ineffectiveness, ang organization and maragement
systems problems,

DECo then initiated a major improvement program in April 1986, identified as
the Nuclear Operations Improvement Plan (NOIP), in response to NRC actions and
10C findings, The NOIP incorporated the goals and outstanding issues of the
ROIP, as well as identifying additiona] corrective actions. Some of these
initiatives included:

0 Appointment of an experienced individual from outside the company as
Group Vice President, Nuclear Operations.

0 Assignment of technical advisors with previous nuclear experience to
key management and plant functional areas.

0 Organizational and management changes to provide more effective
support of Nuclear Production,

To provide a more comprehensive and long-term set of standards for Fermi, DECo

issued the Fermi Business Plan (FBP) in January 1967, The FBP is presently the

central controlling document that collectively contains the mission, goals,

strategies, ard action items to be carried out by the Fermi organizations,

g?IP action items that remained open were incorporated into the Ferwi Business
an.

Although many of the licensee's performance indicators had shown positive
trends, there was little performance improvement during the two and one-half
years after establishment of the NOIP and the implementation of other
management cnanges. This lack of improve ent was during the Systematic
Assessment of | icense2 Performance (SALP) 8 period, where the Detroit Edison
Compeny was assigred threa Category 3 ratings, and in the subsequent SAL® 9
pericd ending March 31, 1988, where a total of five Category 3 ratings were
assigned, ac well as poor performance during the Local Leak Rate Test (LLRT)
outage in Aprile4ay 1968,

Parformance problers continued following the SALP 9 period. Operational everts
occurred involving personnel errors, procedural errors, equipment malfunctions,
and design deticiencies. Table 1.1<1 lists operationa! events which have
occurred in April-June 1988, DECo completed significant organizational changes
and initiated a number of major programs to improve perfor ance; however, the
benefit of these inftiatives, particularly in terms of a sustained improvement
has yet to be demonstrated.

Based primarily on the continued poor performance of the Detroit Edison
Company, a recommendation was made during the June 1988 NRC Senior Management
Meeting that a diagnostic evaluation should be conducted at the Enrico Fermi
Atomic Power Plant, Unit 2, Subsequently, the Executive Director for
Operations (EDO) directed the Office for Analysis and Evaluation of Operationa)
Data (AEOD) to conduct an independent diagnostic evaluation of the Fermi 2
operational performance to identify the underlying causes for the licensee's
continued poor performance and lack of ability to demonstrate sustaived
improvements,



Table 1.1-1
OPERATIONAL EVENTS AT FERMI 2 DURING APRIL-JUNE 1988

On April 8, 1988, due to operator error, approximately 130 gallons of
sodium pentaborate solution was inadvertently pumped from the standby
liquid control (SLC) tank into the reactor vessel.

On April 9, 1988, the RHR system inboard injecti: . valve inadvertently
fsolated with no apparent actuation signal ..ich caused a 10ss of shutdown
cooling, In addition, one RHR pump r:~ gead headed for 33 minutes.

On May 9, 1968, feedwater (FW) was diverted to the condensate storage tank
because of a procedural error, This caused the riactor level %o decrease
resulting in the further opening of the FW valve to compensite for the
level decrease., The subsequent cold water addition resulted in the
reactor trip on high power,

On May 10, 1968, while the unit was at 20 percent power, the licensee was
conducting a turbine overspeed trip test when a pressure regulator failed,
This caused the two bypass valves to suddenly close, which caused a
reactor scram when the reactor pressure increased to 1060 psig.

Subsequent to the completion of the LLRT Qutage in May 1988 until the end
of June 1988, the plant was pewer limited due to problems with secondary
chemistry control for sulfates, turbine backpressure as a result of
cooling tower damage, and drywell ai» temperature limitations.

On May 28, 1988, an instrument line failed on the reactor water cleanup
system resulting in personnel contamination and high contamination levels
in most of the reactor building. The event was attributed to procedura’
and design deficiencies. A repetitive event occurred or July 13, 1988.
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1.2 Scope and Objectives

The EDO directed the Diagnostic Evaluation Team (DET' to conduct a broadly
structured evaluation to assess overall plant ope .cions and the strength of
Detroit Edison's major programs for improving plant operations at Fermi 2.

To provide the assessment of plant performance requested by the EDO memorandum,
the DET evaluated several functiona) areas with the following specific goals:

0 Functional area effectiveness: assess the effectiveness (including
stron?ths. weaknesses, and issues) of the operations, maintenance,
surveillance, quality programs, testing, and engineering areas in
ensuring safe plant operation; assess the adequacy of procedures,
programs, and compliance by the licensee to codes, standards,
commitments, and regulatory requicements,

0 Technical support: assess the effectiveness (including strengths,
weaknesses, and issues) of the technical support provided to the
station in the areas of operations, surveillance testing,
maintenance, and operator training «nd quality verification,

) Engineering support: assess the qualilv and timeliness of
engineering support provided by the engi‘eering departments,
including analysis, dcsi?n modifications, evuipment operability
determinations, technical program development, and technical advice,

0 Management controls: assess the effectiveness (inc'uding strengths,
weaknesses, and issues) of management leadership, direction,
oversight and involvement, ana the organizatioral climate at Fermi,

The assessment of plant performance, particularly with regard to corporate and
plant management, was written in the CET scope due, in part, to the numerous
management and organizatiunal changes in ‘he Detroit Ldiscn Company. In
addition, significant performance problers ar2 often directly attributable to
weak and poor mana?eMQnt. Thus, the scone of the diagnostic evaluation
included a critical assessment of licensee management ability to develop and
implement programs to sustain safe operational performance.

1.3 Hethodo1ogz

The diagnostic evaluation &t Fermi combined several methods of assessment, with
special emphasis on the interfaces and relationships between operations and
various corporate and plant support groups. In the course of the evaluation,
the team observed plant operations, reviewed «rtine.. . documents, conducted
interviews with plant and corporate personnel at all levels, and assessed the
functional areas of operations, surveillance, maintenance, testing,
engineering, quality programs, station and corporate management controls, and
organizational climate. The team used contractors to assist in the evaiuation
of management controls and orcanizational climate,

The team devoted several weeks t~ in-office document reviews and preparations
that included team meetings and briefings by NRC regional and headqurrters
staff knowledgeable about the Detroit Cdison Company and Fermi 2, On

August 22, 1988, the team began an initial 2-week evaluation at the station and
corporate offices., A majority of the team returned to the Fermi site on



September 12, 1988 for an additional week to complete the evaluation. Through-
out the onsite evaluation, team representatives met periodically with the plant
manager and corporate officers to discuss team activities, observations, and
preliminary findings. The team also met at the end of each day to discuss
cbservations and findings in each functiona) area, The Fermi Resident
Inspectors frequently attended these meetings and functioned as technica)
advisors to the team during the unsite evaluation. The exit meeting with
corporate officials and managers was held on November 1, 1988 at the Fermi site
(see Section 4,0 for details?.

1.4 Plant Description

The Fermi site, located on Lake Erie in Monroe County, Michigan, about 8 miles
East-Northeast of Monroe, Michigan, contains Fermi Units 1 and 2. Fermi | was
a demonstration breeder reactor which is no lunger operational., Fermi 2 is a
General Electric-designed boiling water reactor (BWR-4) with a Marke]
c:ntsigment. The licensed thermal power is 3292 MWt with an elactrica! rating
of 1093 MWe. ‘

Construction of Unit 2 was authorized by the AEC/NRC by issuance of a
construction permit on Sepcember 26, 1972, An opcrat1ng license was issued to
the Detroit Edison Company on March 20, 1985, and Unit 2 achieved initial
criticality on June 21, 1985, A full-power license was issued on July 15, 198¢
and the unit was declared in commercial operation in February 1988, As of
Octover 1, 1988, the unit had not yit completed its startup program,

1.5 Qrganization

The Cetroit Edison Company (DECo) corporate and Fermi 2 orgyanization as of
August 1988 4s 11lustirated in Figure 1.5-1. Tha corporate cfficers wno have
primary responsibilities for Fermi are the Sermior Vice President, Nuclear
Generation, who reports directly to the Chairman of the Board and Chief
Executive Officer; the Vice President, Nuclear Operations; and the Vice
President, Nuclear Engineering and Services. Al] three of these corporave
officers are located at the Fermi site,

The Fermi organization, which has ¢volved intc a somewhat autonomous
organization, includes the line organization below the Senfor Vice President
and his two Vice Presidents, The Fermi ourganization includes about 325
managers and supervisors and nearly 1000 staff,

The nuclear enginee ing organization (Figure 1,.5-2) 1s located onsite, [t
provides engineering support for major projects at the station, licensing
support, and other services. The nuclear operations organization is shown in
Figure 1,53,
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2.0 EVALUATION RES'ILTS
2.1 Findings and Conclusions

Overall, the team observed recent improvements in Fermi's performance and
capabilities, yet identified a number of wea 7esses that require additiona)
attention and involvement by DECo management. Initially, DECo management was
s'ow in taking aggressive and effective action to fill key positions with
professionals having extensive nuclear plant operations experience, and to
implement site specific poiicies and programs to improve performance arg
accountability. However, acticns taken in this regard during the last twe
years represented significant accom,'‘<hments and providea the essentia)
elements needed to achieve future improvements. Further, the team concluded
that the actions being implemented at Fermi generally address the causes for
performance problems while maintaining an acceptable level of operationa)
safety. Notwithstanding these actions, the team determined that some areas
needed additional management attention to increase the rate of [rogress and
assure continued success. These incl.ded the need to: (1) achieve
organizational stabiliLy as soon as possible, (2) improve effectiveness to
first and second l1ine supervisors, (2) improve organizational climate, (4) fix
fragmented and overlapping engineering support responsibilities, (5) fix known
equipment problems, (6) set priorities according to plant needs, (7) allocate
resources to selected areas and better utilize existing resources, and

(8) improve effectiveness of operator training programs.

The findings and conclusions for each evaluated area are suwmarized below. A
reference 1s made Lo the appropriate report sectiorn for additional details,

¢. 1.1 Management and Organization

1. Management was not effective in accomplishing a smooth and prompt
transition from the “old" organizational culture to the new one. The
coexistence of two cultures had an adverse impact on personne) attitudes,
morale, and management/employee relatfons. The changes in management
philosophy and practices had not always been understood or acceptad by
subordinates resulting in somc conflict and resistance. (Section 3.1.2)

> & The top down manner in which Fermi management communicated was not always
understood or accepted. Some individuals indicated a re'uctanie to
communicate upward for fear that expressing opposing or differing views
would result in reprisal., Morizontal communications were improving,
primarily through daily and weekly meetings. (Section 3.1.2.2)

- The arganizational and personne! development expertise of the Corporate
Employee Relations group had not been used extensively in the design,
develooment, and implementation of Fermi management programs and personne!
polic.es. (Section 3.1.3.1)

4. Although there have been some improvement in interdepartmental interfaces,
there was sti1] a general lack of clarity in the interfaces among Nuclear
Engineering, Technical Engineering, and Maintenance and Modifications. No
written guidance existed *o define the interfaces. (Section 3.1.3.2)
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Organizational instability was a significant management problem which has
not yet been resolved, particularly in Nuclear Engineering. The staffing
and organization have been changing substantially for over two years,
Althou?h the personnel changes have strengthened the management team, the
overall environment of frequent change adversely impactsd performance,
productivity, and mo-ale. (3.1.3.3)

The Fermi Business Plan provided a svstem and process for planning,
staffing, scheduling, controlling, roritoring, and cvc1uat1n? performance.
However, its objectives, actions, a~d schedules were not realistic fo~
some organizational units, Additionally, employc: feedback concerniry
their performance against Annuz’ Work Plans had not been received on .
regular basis in a large number of cases. (Section 3.1.4)

The implementation of new management programs and personnel policies such
as the incentive pay program, overtime policy, hiring policy, and bid-out
policy had weaknesses in communication of program content and purpaose;
consideration of employee relations; implementation gropcration; and
organizational development planning. (Section 3.1.%

The implementation of an accountability program combined with an
improvement in the disciplinary policy has helped focus personne!)
attention on improving individua)l performance. The Operations Department

rsonne! error rate has exhib‘ted an improving trend over the past year,
Sections 3.1.5.3 and 3.1,5.4)

Although the need to upgrace administrative procedures wai feentified by
the ir4dependert Overview Committee in 1986, and reemphasized by the NRC in
1987, much werk remained to be done in order for this activity to be
completed by the end of 1988, (Section 3.1.5.8)

Fermi resources were strained in an effort to both support the safe
‘neration of the plant and implement the improvement programs on schedule,
Rosource problems were compcunded by deficiencies in uanagement and
supervisory skills in some crganizations, and delays oy Fermi management
in recruiting outside personne! with BWR operating expe-ience and in
expanding Fermi plant operating krowledge in its crganizationa) units
outside of Operations, (Section 3.1.6)

Only recently has Fermi senior management placed high priority on training
of first ang second line supervisors, Further, the team did not find any
training plans for intermediate (middle) and executive management, nor was
there a systematic assessment cf training needs for station personne!
other than control room personne!, and no trainin? requirement for plant
familiarization for new employees. (Section 3.1.7)

There was a lack of schedule integration which contributed to manpower
planning and forecasting problems, led to reactive management, and ~educed
availability of safrty systems, 5rcvcnt1.. maintenance scheduling was not
fully coordina‘ed with surveillance and inservice inspection activities,

A similar lack of coordination was observed among Fermi Business Plan
schedules, operations and meintenance schedules, deficiency event report
schedules, and Nuclear Engineering schedules., In addition, the
organizational units had their own schedules to address systems and
equipment problems, The net effect was that more actions were schedyled

10
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than could be properly implemented, and there was confusion about the
priorities of competing schedules., (Section 3.1.8)

Although the new managers and supervisors had good technical capability,
these individuals did not effectively emphasize good human relations or
personnel skills, Fermi management needed to pay more attention t¢ human
relations matters such as maintaining group cohesiveness and morale in
order to achieve real and sustained improvements., (Section 2.1.9)

Upper managers were m1Cromana?inq the day-to-day business matters that
could have Leen delegated to lower leve! managers and supervisors,
Consequently, little emphasis was placed on del “ating more authority and
responsibility, There were a number of problems attributed to the lack of
delegation: too much dependence on upper management; subordinates unsure
of their accountability and responsibility; explanations not always
clearly commy’ icated; selective work overload; and inadequate followup by
management. (Section 3.1,9.1)

Fermi masagement had systems in place to comprise an adequate management
information system. However, there ser ied to be an inability to integrate
p'!nn1n? and scheduling and act on thi' information due, in part, to the
utility's reaction to outside influences, e.g., the NRC and INPN, This
reflected management's lack of self-confidence and a strong take charge
attituds in dealing with these organizations, (Sectior 3.1.9.2)

¢.1.2 Operations

Within the operations organization, a sense of ownership, accountadbility,
and pro‘essionalism was evident. Further, operator morale was good.
(Sections 3,2.1 and 3.2.2)

Although operator performance had improved, their ability to per‘rem at a
high standard was adversely affected by lack of commercial BWR experience
at a well run plant. In addition, varying levels of expertise between
shift crews in overall plant operations were noted. The varying
operational experience leve! between shifts was compounded -y management's
tendency to schedule complex evolutions when the best performing shifts
were on duty. (Section 3,2.2.1)

The top down style of on-shift management stifled initiative at the
Nuclear Supervising Operator level and did not effectively utilize the
collective judgement of the Nuclear Shift Supervisor and the Nuclear
Assistant Shift Supervisor, This practice also limited the review and
oversight function of the Nuclear Shift Supervisor, (Section 3.2.2.2)

Operations management did not provide proper oversight of operator
performance. Oversight of routiny daily plant activi‘ iec was weak, and
operator performance outside the control room was not routinely monitored,
In addition, a lack of direct supervision was noted during activities
involving manipulation of in-plant equipmunt, (Sections 3.2.2.2 and
3.2,8.2.1)

A lack of attention to detail stil) parsisted in the Operations Department
despite manasement emphasis on pe sonal accountability, This resulted







of case histories were simplistic and the explanations of the solutions
were incomplete. (Section 3,2.7.2)

2.1,3 Maintenance

i

~4
-

The Maiutenance and Modification (M&M) Department has been in & rontinuous
state of transition because of management ,ssues and plant problums, The
most recent change was the hiring of a new MA!! Superiniendent with
extensive industry experience in plant operations and maintenance,
(Section 3.3.1)

The recent MM Deoartment organizational changes hava provided a good
foundation for improvement, but improvement efforts were being slowed due
to strained resources and the continued restructuring of the

Department, (Section 3.3.1) , .

Inadequately trained contractor crafi pe-sonne) were used to compensate
for strained resources. This had an adverse impact on th. reliability of
safety-related equipment. (Sectiun 3,3.1)

The [4C Training Department developed an excellent training program for
I&L personnel. This prog=am is expecteu to help eliminate the type of
personne] errors experienced in the past. (Section 3.3.2)

Ineffective MM Department planning and scheduling adversely affected the
implementation of the PM program, resulting in rnumerous missed PM taske,
contrituted to increasec time for completion of (M work; and adversely
affactod the availab )ity and reliability of plant systems. (Section
3.3.3.1 and 3,3.5)

MOV failures and problems due to incorrect torgue switrh and Yimit switch
set.ings were recurring, These incorrect switch settings were caused by
inddequate pracedures, inadequate maintenance practices, and a lack of
control of switch settings. Although many of these problews were
identified bv licensee personnel, as evidenced by deviatinn event report:,
trending ceports and engineering consultant findings, Fermi mancgem rt had
not taken sufficient steps to resolve the prodiem, (Saction 3. N

Lack of needed spare parts resulted in reduced relianiiity and
evailodbility of plant systems. Spare part problems in-luded:

(1) deficiencies in the spare parts reference system; (2) poor warehouse
practices; (3) lack of srepianning of muterial requirements; anéd (4) lack
0 4 program for the fdentification ano possible r.placement rf aquipment
for which spare part: are not commercially available. (Sectior 3.3.6)

The program to treny and @nalyze equisment failures was not effectively
implemented hecause of a Tack of maintenance anc plant systim engineers,
insufficient management oversight, and a lack of perscnnel training in

-~ e

failure and root cause analy.es. (Seciion 3.3.7)

2.1.4 Testing

i,

The reviews of surveillance test procedures perfo:med through the
lirenses's Technical Spesification Imurovement Program (TSIP) were
comprehensive, However, the extent ) which the resylts of this review







viesed the PEP as an example of luck of managament followup in program
implementation, (Section 1.4 3)

4.1.% Quality Programs and Administrative Controls Affecting Quality

1.

The Deviation “vent Peport (DER) tracking system provided an adequate
meuns to record, moni‘or and closeou! ‘ndividual DERs; however, failures
Eo‘fg;10~ procidures and rrocadurs’ weaknesses were ident.fied, (Section
Vaws

Yhe currant DEP trond1n? projoam was not very efficient in that data
acquisition was difficult and the trend ng program had limited
capapilitier since on'y the major root cause could be assigned for sach
tread code. his impacted and liritad the effectiveness of the tremnding
program, (Sertion 3,5.2) .

Root cause ¢ualysis by the licunsee was weik, For example, root causes of
the MOV toaraue switch prob'ems were not addressed prior to the econd
fatlure of the Reactor Recirc Pump Discharge valve. This weakness was
alse indicated by an inability to consistently meet licensee-specified
gvaluation rajection ~1tes on initia) root cause Jeterminations. This
resulted fron insufficient root cavve training across the orginization,
(Sectinns °.3.4 and 5.5.3)

Overall, the QA Aurit Program was @ strength which was effuctively used by
the Fermt organization. However, some 138ues raised in audits were
improperiy eva'vated and taking an exce:sive amount of time to correct,
(Section 3.5.4)

Nor-Tecnnical Specificatior surveillancet were considered weak, Overal)
Ruality Program staffs lacked operating experience and surveillance
flydings generally fnvolved adninistrative or complignce type issues
rather thar safety iusues, (Seccion 3.5.5)

Activities performed by the Nuclear Safety Beview wroup (NSRG) were
forward-looking and provided a streny h to the Fermi ovganization.
neaknesses identified included Technical Srec fication inconsistencier
regarding <onduct nf meetings by telephone or wal'through,

(Sectien 4,5.6.2)

The 'ndependent Satoty Enginvering Group (.JER) had not oeen performing
a1l tunctions specified in the Technical Specification, spent minima! time
on surve!ilance of p .nt operations and m« .ntenance acvivities and
contrihuted 1ittle toward the reduction »f human errars, ‘
(Section 3.5.6.3)

Inconsistencies were noted between T:chnica’ Specificatian requirements
regarding tie Onsite Review Orqamization (OSRO, surivities and actua)
practice (1 e., meetings by plrne or walkth unh. unreviewsd safety
Juestions determination rot docirzatad in writing, ¢1ternate 0RO members
40t properly apocinted, ana douments may not receivi adeguate reviw
prior v vot. o3 for approval/disapproval). (Section 3.%5.6.4)
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After the failure of a surveillance test, Nuclear Engineering did not
evaluate possible damage to the EECW Div, Il pump or consider the question
of system operability. The system fill and vent procedure which preceded
the surveillance was alco found to be inadequate. (Section 3,6.2.5)

Design requirements of the Post Accident Sampling System (P'SS) were not
consictent with actual installed system capabilities with respect to the
?evn g grgc;s;tand the availability of the nonsafety-related RBCCW.

‘5 ' n . . 'tl)

Nuy =0 Pat oga-ang cesponse to INPO SOER 86-03 check valve issues did not
ade. . '+ i-oft o otessary design reviews concerning check valve testing
requ 2 (St a 5.6.2.7)

Numere  5-ozedures existed related to design control, the design change
proces ~Ape e gsign packages, engineering change requests,

as-bui - e, * ementation of modifications, urgent modifications,

miner m  .céttors  d temporary modifications which were overly
detaflea, 'nfusinc .0 follow, and not well integrated. (Section 3.6.5.1)

System Engineers were designing temporary modifications that should have
been designed by Nuclear Engineering as indicated b, the nature of those
that were subsaauently rejected by Nuclear En!1n00r1n9. The System
Engineers also failed to cunfer with Nuclear Engineering when required tc
do so b{ proceduré regarding various design constraints, (Section
3.0.8.3

The licensee did not prcvide consistent engineering support throughout the
modification process (1.e., design, conjtructicn, testing and closeout),
ano rather than have engineers follow the implementation of modifications,
technicians were used, (Section 3.6.5.3)

Excessive numbers of changes were made to modification work packages
indicating poor preparation and implementation on the part of Nuclear
Engincering. For example, potential design changes (PDC) had been revised
as many as five times; engineeiing dcsign packages (EDP) had been revisce
as many as seven times; and as many as 40 oﬂginccring change renuests
(ECR) had been written against a single modification package,

(Section 3,6.5.3)

The modification work prioritization system (Management Review Board) was
viewed as 2 strength and is expected to help improve communication between
the plant staff and nuclear engineering. (Section 3.6.5.4)

Inadequate preliminary evaluations have resu.ted in the licensee not
performing safety evaluations for modifications when such evaluations were
appropriate. A sample of safety-related design packages will be reviewed
by the licensee to determine if problems with preliminary evalyations are
widespread and %0 evaluate the potential for potential unreviewed safety
questions because detailed safety evaluations were not performed.

(Section 31.6.6)







still did not recognize the importance of having management and staff operating
experience in the organization, This slowness to act was attributed to the
difficuity of the engineering-oriented organiz:tion to fully understand,
appreciate, and act on operations-oriented problems and the strong sense of
pride and ownership within the organization to solve their own problems.

Following the premature criticality event, Detroit E¢ son studies and NRC
inspections identified more fully the broad range of management and
orginizational problems that were adversely effecting Fermi operating
performance. In addition to the lack of commerciu! nuclear plant operating
experience and the dominance of the engineering organization, it was found that
significant leadership deficiencies, micromanagement by some senior managers
and management ineffectiveness in problem identification and resolution were
adversely affecting teamwork and personal accountability within the Fermi
crganization. Poor communications within the Fermi organization and management
system problems related to planning, scheduling and setting priorities also
seriously weakened management effectiveness and contributed to negative
employee attitudes toward work performance. The personnel policies in place at
the time, which emphasized human relations and employee security and well-being
instead of work performance, productivity and work quality also contributed to
counterproductive worker attitudes. Detroit Edison management pra.tices and
personne! policies related to hiring, discipline, overtime and promotion
effectively created a Fermi organizationa) culture which exhibited a strong
sense of loyalty between Detroit Edison and 1ts employees, but did not promote
a sense of value for job performance, personal acc0untabi¥1ty and teamwork
within the orgam:ation,

Once the ful) extent of the weaknesses became more evident, coroorate ani Fermi
management started to act, Senior management with the reguisite knowledge anc
experience were recruited. This, in Curn, led to: additional recruitments;
personnel shifts; organizational restructuring; and initiation of new policies,
pro‘rams and procedures, Actions taken guring the last 2 years have been so
nume: ous, in fact, that this period seems to be characterized by constant
change. The efects on the transition to & new culture were slow, however, and
its very nature, although necessary for lomng-term improvement, was disruptive
and unsettling to personnel and, thus, to ongoing activities, The "rignt
personnel, effective organization and revised practices slowly evolved over a
relatively long-term, This delay in achieving a stable organizationa!l
structure and n complo:vn? needed improvement programs had & continuing
adverse impact on the level of performance ang capabilities at the plant,

Further, this long and ursettling transition to a new organizational culture
that piaced more emphasis on operations, accountability and discipline,
resulted in unanticipated staff morale and attitude problems., The two
“cultures” coexitted, creating friction, and this sityation stil) continues to
some degree. This has tended to slow the emergence of a strong plant
operations and operational support organization,

Overall, the essentia)l elements for achievement of the needed improvements are
now largely in place. The organizational structure is staffed with a number of
experienced and talented indivicuals as recruitment continues; the emphasis has
beer placed on the policies, practices and procedures inherent for successful
plant operations; and the transition to the “new" culture is just beginning to
reach down in the organization to the first and second line supervisors,
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Provided proper management attention and an emphasis on the human side of
personne! management occurs, it is expected that the problems and ~eaknesses
noted during the gfagnostic can be overcome and that progress will continue to
be made toward achieving a higher level of performance and capability,
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3.0 DETAILE™ EVALUATION RESULTS

3.1 Management and Organization

The management and organization evaluation was based on approximately 80
interviews, document reviews that included recent history of the plant, and
direct observation by the diagnostic evaluation team., The data that was
collected by the team was analyzed to identify management and organization ,
related strengths and weaknesses which were evaluated in terms of the degree of
their impact on Fermi performance and safety. In addition, the strengths and
weaknesses were compared with the results of previous assessments of management
and organization effectiveness at Fermi that had been conducted by the NRC and
the !ndependent Overview Committee (10C),

Thiz Section begins with a review of management background and history., A
discussion of the organizational culture and climate follows. The climate
assessment provided the team with a current picture/status of attitudes and
morale across the Fermi organization. Subsequently, management and
o=ganization strengths and weaknesses are discussad in the following areas:

(1? organization, (2) Fermi Business Plan, (3) personnel programs and
administrative policies, (4) staffing and personnel qualification, (5) training
and personnel development, (6) planning and scheduliny, and (7) management
effectiveness,

3.1.1 Management Background and History

A prerequisite for understanding and evaluating current Fermi management and
organization is an understanding of a number of maragement issues that have
existed in the past,

When constryction began in 1968, Letroit Edicon acted as i1ts own engineer of
record, however, 1t has &1so used Sargent and Lundy as well as Stone and
Webster (1977-Present) as the archit .t engineer (A/E). Numerous engineering
services had been contracted out to companies such as Bechtel, AUS, Nutech,
Teledyne, General Electric, Giffels and Associates, and Multiple Dynamics. In
conjunction with efforts provided by several engineering companies, two major
constructors were also used onsite: Ralph M, Parsons Company between 13969 and
1974, and following a construction shitdown between 1375 and 1976 Danie!
Construction Company from 1977 until cumpletion in 1985, This organizational
lack of consistency and continuity in on91nocrin? and construction contributed
to: the exceptionally long constructior period (approximately 16 years); many
of the engineering problems subsequently identified; and the prolonged startup
program,

1* was clear from both Detroit Edison and NRC studies that a number of
management and organization problems existed at Fermi in late 1985 and early
1986. These problems were defined as follows:

0 At the time the license was issued, there was & lack of commercia!
cperatin? experience from the Chairman of the Soard down to the craft
personne!, The licensee had been required to implement a3 Shift
Operations Advisor (SOA) Program, as a license condition, to support
the inexperienced control room operations staff, The plant manager
and other key menagers had technical assistants with commercial
operating experience in order to augment their qualifications.
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the Company for key management positions, These included:

Vice President, Nuclear Engineering and Services (May 1988)

Vice bresident, Nuclear Operations (June 1987)

Nuclear Safety Review Group Chairman (October 1986)

Plant Manager (September 1987 )

Director, Nuclear Quality Assurance and Plant Safety (Janua.: 1988)
Director, Nuclear Engineering (September 1988)

Superintendent, Operations (November 1986)

Superintendent, Technica) Enginoorin; (June 1988)

Superintendent, Maintenance and Mudifications [May 1988)

Director, Nuclear Licensing (June 1988)

There was, in essence, a new management team at Fermi which was stil) being
completed. Fermi continued to recruit outside personnel ard to identify
long-term employees with the technical and management ski’ls required to
support an oporating plant, With the formation of this new management team, an
additional number of new problems developed, including a change of culture,

3.1.2 Organizatiora) Culture and Climate

The team found that there were two cultures that influenced Fermi performance.
The first was the traditiona) Fermi culture which existed within the
environment nf nuclear power plant design and construction. The second culture
represents the collective experience of the new management team and is the
culture to which employees were adapting. The transition was taking place, but
it had gone slowly, Management ineffectiveness in mergina the two
organizational cultures had an adverse impact on personnel attitudes, morale
and management/employee relations,

Under the olg culture (prior tu mid-1986) employeer were developed in an
environment with an emphasis on human relations, Some came from fossil plant
backgrounds, while others were hired at the entry level and grew up with the
company which offered a strong commitment to employee welfare and employment
security. Hanago-tnt had very limited nuclear plant operating experience.
Employees were loyal and had pride in DFCo and its way of doing business,

DECo was a strong engineering company with Engineering in charge of the Fermi
aroject, When operations began, Engineering was relegated to a support role.
This was difficult to accept and created conflicts among organizational units,

A new culture had its inception in mid-1386 after the present Senior Vice
’resident, Nuclear Generatior was hired. This culture can be distinguished
from the old culture as follows, .
0 Greater emphasis on technical capadility and the hiring of
professionals with commercial nuclear operations experience into
the technical and managerial ranks,

0  More focus on technical problem solviry and less focus or attention
to organizational and human relation; 1ssues.

0 More direct management supervision and follow-up,
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0 More accountability; management by objectives; performarce
indicators,

] More planning, organizirg, monitoring and evaluation of work,

0 «Ob security only to the degree senior management is satisfied with
performance.

0 Limited use of overtime.

0 G rater individual responsibility and risk,

0 Less on engineering influence; more operations influence.

0 Increased discip'inary action, particularly for serious offenses,
0 Recognition based upon progress or results,

The changes in management philosophy and practices had not always been

understood or accepted by subordinates, resulting in some conflict and

resistance. In some cases, the transition between the twe cultures had created

new management orollems and exacerdbated existing problems, The team concluded

that most of the changes at Fermi were necessary. Some of the most significant

grob;cns arising from the transition are discussed below and in subsection
«Jas

3.1.2.1 Human Relations

At the time of the evaluation, the top down manner in which Fermi management
established and implemented changes had adversely affected the security, pride,
motivation, morale, attitudes and performance of some old culture employees in
that they either did not understand the new philosophy or did not support it,
These individuals reported that the new plan for the future of Fermi, and the
related changes, had not been adequately explay. 1 or justified., It was
evident to the team that a number of old culture !ndividuals were accustomed to
a set of totally different management practices, and they were hlv1n?
difficulty adjusting to the newer management style and the additiona! stress
associated with change,

Because of the need to improve the management performance at Fermi, changes
were frequent and substantial, During this process, communications were
primarily directed from the top down. Some individuals from the old culture
did not feel that they were sufficiently involved in the decisionmaking
process. In addition to dead-ended career paths, old culture employees
reported that they were being locked in by the new bid out policy (see Section
3.1.5.3), and that the incentive pay program (see Section 3.1.5.2) was based
substantially on the performance of others over whom they had no control,
Sti1) others indicated that the new management had not taken the time to
provide feedback on performance. Some employees reported inconsistencies in
management style and communications, and were uncertain as to their job
security.
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2.1.2.2 Commurications

The team conducted an evaluation of Fermi communications and found that some of
its results were similar to those of a communications study conducted by the
licensee in 1987, Prior to 1986, employees indicated that they learned more
atoyt the comgany and ite regulatory problems through the news media than from
rinagement, Fermi serior management was committed to improving communications,
and many individuals believed that Fermi communications had improved during the
pa::‘tuo years, However, the team found that there were still communication
problems:

° Management had not always moved swiftly to resolve conflic® between
individuals and improve interfaces between groups.

0 Some employees believed that progress on the business plan or work
plans was not always effectively communicated,

0 It appeared that some managers did not listen to all the facts before
making decisions. They sometimes became emotional and did not always
reprimand in private.

0 There was considerable negativism or negative reporting with little
positive reinforcement or recognition, [The team noted that a new
Recognition Program had been implemented in September 1988.]

0 Information about the new management's vision of where Fermi was
headecd was ei1ther not communicated or was not understood and accepted
by the old culture employees,

0 People did not appear to understand the Fermi decisionmaking and
priority setting processes.

Most communication appeared to still be top down, Some indiviguals indicated a
reluctance to communicate upward for fear that expressing opposing or differing
views would result in reprisal,

Other individuals indicated that Fermi had made progress in so\vin? herizontal
commynication problems, Several daily and weekly meetings were held to deal
wich this issue, and some people physically located together to improve
effectiveness of their communications., Fermi management was aware of specific
interface problems and their causes, Actions, although delayed, were being
taken to correct these problems,

3.1.2 Organization

The team reviewed the Fermi organization including: (1) the relationship
between the DECo corporate organization and Fermi, (2) interdepartmental
interfaces at Fermi, and (3) organizational stability, The following
subsections describe the observations that the team made in these areas.







) Quality Assurance and Health Physics had established ?ood working
relationships with Operations and Maintenance and Modification,

These findings reflected efforts to improve teamwork and to provide plant
operations with quality support services.

3.1.3.3 Organizational Stability

Organizational instability was 2 significant Fermi managemen* problem which has
not yet been solved, particularly in Nuclear Engineering. The staffing and
organization had been changing substantially for over two years. Persunne)
changes had strengthened the management team, However, the overal) enviroment
of frequent change was a significant issue that adver-ely impacted performa.ce,
productivity, and morale, Many individuals were uncertain about thei: roles,
the expectation of management, organizational resporsibilities and
organizationa) interfaces,

Upper management had taken the initial step of defining the overal!l
organizaticnal structure, ro’es and responribilities. Each organizational unit
was defining its own organization functions. However, the definition of
organizaticnal units, their responsibilities and their interfaces had .10t been
completed, It did not appear that this prccess would be completed quickly
since there were a number of temporary (acting) assignments in middle level
management positions and supervisory positions, particularly in Nuclear
Engineering. Upper management had not developed a master plan and schedule for .
achieving orgarizational stability,

3.1.4 Fermi Business Plan (FBP)

The FEP provided a system and process for planning, staffing, scheduling,
controlling, monitoring, and evaluating performance, [t was based on a broad
set of corporate goals and performance requirements. The Fermi goals and
performance requirements had been translated into organizational unit leve)
goals, strategies and action items. These action items were further broken
down into specific requirements for individuals and set forth in the individuai
employee's annua) work plan (AWP), The FBP was designed to provide a common
reference for the entire Fermi organization to follow, including implementation
of the improvement programs,

The of FBP objectives, actions, and schedules were not realistic for some
organizational units, AWPs did not match up w... the actual jobs being
performed or did not exist in some cases. For example, Technical Engineering
was in the proucess of redefining its functions and responsibilities and
expanding its staff, Maintenance and Modifications wae reorganizing, There
were 2 number of positions to be filled in Nuclear Engineering, The
effectiveness of the FBP/AWP process will not be proven until there is greater
stability in the overall organization, and staffing is completed.

There was a noticeable lack of feedback regarding FEP statius and performance at
the supervisory and working levels, Distribution of performance feedback and
status data at the lower levels was limited primarily to monthly updates of
performanca charts that were posted at numerous locations at the site along
with occasiona! articles in company newsletters. Some interviewees indicated
that these charts were difficult to understand, Employee feedback concerning




performance against their AWP had not been received on a regular bas's in a
large number of cases.

3.1.£ Personne) Programs and Administrative Policies

The team found that Fermi management had initiated a number of new management
programs, personnel policies, administrative policies, and personne)
performance improvement programs. Management programs and personnel policies
were based on sound concepts and principles. They were directed toward major
problems of accountability and performance that had been experienced by Fermi
in the past., The Fermi Business Plan provided clear ind precise statements of
goals, objectives, and action requirements for most organizations, However,
there was a negative response to some management and personnel policies,
including overtime policy, the new hiring policy and the bid-out policy because
they were hastil; implemented and not presented to the staff in a manner to win
their support, There were weaknesses in communication of program contert and
purpose, consideration of employee relations issues, organizational development
planning and implementation preparation, These weakresses resulted in some
misunderstandings, lack of management credibility, and unexpectedly negative
responses.

Specific strengths and weaknesses of key management programs and personne)
policies that had been implemented are discussed in the following subsections,

3.1.5.1 Incentive Pay Program

Fermi management had recently introduced an incentive pay program and expanded
the policy for recognizing exceptional performance. Both programs were
consistent with management's focus on improving individual performance, In
particular, the incentive program provided the opportunity for each
participating employee to earn an increase of up to 10 percent of hase pay.
Award of the increase was based on achievement of performance goals for the
overall Fermi grganization, department level, and at the individual level, The
program stressed individual achievement and team work, This program was unigue
to the Fermi organization in that it was not implemented elsewhere in the
Detroit Edison Company,

The incentive pay program was an example of a management concep: which had not
been implemented well, This can be attributed to the rush to implement the
program after the licensee ~eceived a Category 3 in 5 functiona)l areas during
the SALP.9 assessment, Sen‘or management believed that the incentive pay
program would provide the impetus for employees to improve their performances
and show progress for the Fermi organization. There was considerable
misunderstanding among personnel in regard to the relationship of the incentive
p.y program and incremental raises to base pay. Many interviewees believed
that Ferm: employees would not receive the same base pay annyal raises as other
Detroit Edison personne) because of the incentive pay program, They viewed
this as unfair, Many believed that the incentive program had been estat)ished
to save money - not to reward deserving employees. Several employees indicated
that the program could not have objectivity bacause of: (1) unclear individua)
responsibilities, (2) unrealistic goals and actions specified in the FBP within
the proposed schedules, or (3) supervisur tendencies to reward their buddie:.
In summary, a program that should have beer strongly supported by plant
managers and staff had, at best, been received with mixed feelings,
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3.1.,5.2 Personnel Policies

Managemert had recently established three personnel policies that were also
unique to the Fermi organization, They covered overtime, hiring practices, and
bidding for other Detroit Edison jobs. The team concluded these new policies
were overall a strength, although there were negative factors involved in the
implementation,

The new overtime policy applied to nonunion employees. In essence, the new
policy eliminated premium pay for all management and supervisory personnel,
Straight time pay was received for al) overtime for personne! up to middle
managers, The change in overtime pay policy placed Fermi closer in line with
industry practices.

The new overtime policy had its greatest impact on the first line supervisors
in Operations and Maintenance and Modifications, In both groups, there were
individuals making substantial amounts in overtime pay and there was a negative
reaction to the poligy.

The new hiring policy allowed Fermi to hire personnel from outside the company,
This policy provided Fermi management with additional flaxidbility to recruit
personnel with commercial nuclear power experience. The policy resulted in
some negative reacticn because the hiring of outside personne) was viewed as
cutting off the career paths of some employees,

The revissd hid-out policy basically prevented Fermi personne) from bidding on
Detroi* Eaison jobs outside of the Fermi organization without management
approval. Turnover had been low at Fermi, and there appeared to be few people
bidding on outside jobs. Announcement of this policy, however, was met with
some resentmen. directed towara management, Management explained that the
policy was implementes 13 that poor performers could not just transfer to
another Detroit Eaison unit., They would have to either perform or be subject
to adverse action. Any good emrloyee who had the opportunity to advance
his/her career would be allowed to transfer to another organization,

3.1.8.3 Accountability Programs

During the past year, the iicensee implemented an accountability program in
order to emphasize personal responsidbility and accountability throughout the
organization, The program was initiz*ed in response to the high numder of
personne! errors occurring at the site which could not be attributed to
procedural or programmatic deficiencies. The core of the program involves
accountability meetings in which the individual(s) involved, accompanied by
their supervisors (through the superintendent level), review the actions taken
during the event with a senior management team, Accountability meetings could
be initiated as a result of a Deviation Event Report (1f the report indicates
that human error was a major factor in the event), by the Plant Safety group,
or through an individual work group., Accountability meetings were conducted
separate from any disciplinary actions taken against the individual(s) by
management, allowing emphasis of the meeting to focus on lessons learned and
potential corrective actions which could reduce the probability of recurrence,
Approximately half of the individuals found responsible in accountability
meetings eventually received disciplinary action,




Comme~cing in February 1988, 27 accountability meetings had been conducted
through mig-September. The meetings addressed human errors ranging from a
n'ssin? keycard ard violation of radifation work permit requirements to events
involving plant safety, such as the isolation of RMR shutdown cocling and a
reactor scram caused when feedwater was inadvertently diverted to the conden-
sate storage tank, A review of the accountability meetings revealed that in
addition to the operators, management also held maintenance workers and
instrument technicians equally accountable for performance errors. Indiyiduzls
found accountable through the process were often required to prepare lessons
learned from the event and review the event with their coworkers in group
meetings or through memoranda,

The licensee had successfully instilled the concept of personal respony Uility
and accountability in the operating crews. The majority of personne!
interviewed on this matter indicated that the accountability process had been
beneficial in focusing attention on improving personal performance, For
example, the operations department personnel error rate over the past year
indicated an improving trend. The team observed one accountability meeting and
had a positive impression, The team considered this type of program as usefu!
and effective.

3.1.5.4 Disciplinary Policy

A shift in the site disciplinary policy had accompanied the licensee's
heightoncd emphasis on personal accountability, The disciplinary policy
philosophy had been altered to prescribe disciplinary consequences appropriate
with the safety significance of the event. The past policy assigned a pre-
scribed sequence of disciplinary consequenres based on the number of cffenses
rather than the significance of the event incurred by the imappropriate
action(s)., Under the past policy, disciplinary action started with a writtys
record of an ora) warning, was escalated with the next offense to a written
record of a written warning, and with additiona) offenses, progressed to
suspension and eventual discharge, Mana;oaont currently adheres to 2 policy
that relates the discipline to the significance of the event as well as the
performance record of the individval. Thus, the consequences of a first
offense could be as severe as suspension or discharge, if warranted,

The new disc'plinary policy had been favorably received by the majority of
operators interviewed, The operators regarded the policy as an improvement
over the old policy which was not viewed as fair or particularly rationral,
Although the policy was an improvement over old policy, the team found
implementation of the new policy was perceived to be non-uniform between the
operating shifts, Discussions with operators indicated that disciplimary
accions taken varied with the supervisor involved., The operators perceived the
appeal process just to be a formality and not a true adjudicatory review of the
case,

The team found that disciplinary action was generally taking severa) weeks
after the incidents as opposed to minimizing the time Letween the incident and
the discipline in order to prevent the possibility of a prolonged demotivating
effect on the individual's performance.

3.1,5.5 Administrative Policies




Stemming from a recommendation made by the 10C, corrective actions to revise
and upgrade administrative procedures were initiated. More than 600
agministrative procedures were being reduced to approximately 200, thereby
eliminating many redundancies and confusion that existed because of lack of
stancardization among the administrative procedures of organizational units,
The administrative procedures upgrade program included procedures def ining
trganizaticnal unit responsibilities and interface requirements,

Even though the corrective action had been initiated, most of the work remained
to be done although the 1586 10C report pointed out that rigid and cumbersome
administrative procedures contributed to almost all Fermi problems, The ne *
for more effective administrative procedures also had been pointed out to Fermi
management more recently (August 1987) by an NRC Operational Safety Team
Inspection (0ST!), Completion of the program was scheduled for the end of 1988
and management was emphasizing timely completion,

3.1.6 Staffing and Personne) Qualifications

The team found that resources were strained in an effort to both support the
safe operation of the plant and implement the improvement programs on schedule,
Deficiencies in manpower planning and forecasting were a major cause of the
manpower shortfall, Resource problems were compounded by deficiencies in
llnl?.ﬂ'ﬂt and supervisory skills in some organizations, the existence of
peopie problems as discussed in Section 3.1.2, and the lack of speed with
which Fermi management had recruited outside personne! with BWR operating
experience and expanded Fermi operating knowledge to its organizational units
outside of Operations,

3.1.6.1 Adequacy of Staff to Meet FBP Requirements

The team concluded that Fermi resources were strained to effectively implement
its the improvement programs and commitments as well as provide quality
cperational support, The team conclusion was based on: (1) the large number
of commitments and action items that were currently underway and had to be
completed within the next three to five months; (2) the number of positions
that were currently unfilled; (3) the current contracting for additional
support services from ocutside sources; and (4) the current status of many of
the improvement projrtns which were marginally on schedule or behind schedule,
Indications of staff limitations includec the "flattening out” of the reduction
in corrective angd preventive maintenance backlogs., In addition, it was
racently necessary to recirect contractor construction craft personne! to
augment the maintenance mechanica! and electrical staff because 10 of the &0
available Fermi craft were reassigned to support the procedures upgrade program
and approximately 12 maintenance personnel had been assigned to training
programs,

Compounding the manpower deficiency was a weakness in management and
supervisory skills in several organizational ynits, For example, middle
management of Nuclear Engineering appeared to have prodlems coordinating work,
resources, and priorities, This conclusion was based ypon the failure of
Nuclear Engineering to efficiently and effectively respond to industry problems
and requirements such as SOER 8.3 and the MOV torque switch problem, and
failure to assign responsibility for development of a test program regarding
valver that were not included in the IST program, but had FSAR test
commitments,
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In another example, Fermi management indicated that first line supervisors ir
Maintenance and Modification lacked supervisory and leadership capabilities,
The team evaluated that situation and determined that a part of the problem was
a lack of leadership and supervisory skills tu effectively carry out job
renyirements, Some supervisors ingicated that their productivity was adversely
impacted by & number of e2lements external tu the job including completeness of
work packages, schedules, availability of spare parts and materials, and
tagging constraints, Further, the design deficiencies and obsolete equipment
contirye to exist in the plant as a result of the engineering problems and
assocfated delays encountered during the l6.year construction of Fermi, These
problems, which produced operational inconveniences and little flexibility,
provided an additional burden on the work force beyond those normally expected
during the startup of a facility,

3.1.6,2 Manpower Planning and Forecasting

The team found that manpower planning and forecasting was weak and contridyted
10 limited resources. Scheduled activities in Engineering and Maintenance
frequently were slipped due to lack of manpower resources. For example,
activities in the Maintenance and Modifications work schedules (72<hour
schedule) were completed on schedule less than 50 percent of the time. Lack of
manpower planning contributed to this peor performance.

On two occasior: during the last year, management initiated a policy to reduce
the number of contract personnel, First, contract personnel reductions
occurred approximately four months prior to the local leak rate test (LLRT)
cutage. This was a period of intense maintenance activity when Laintenance and
engineering planning for the outage should have occurred, Later, i1t was
recognized the outc?n planning and scoping were inadequate, and additional
contractor personne! were brought in to support the outags., The LLRT Qutage
had & $24M cost overrun,

A second reduction in contractor forces occurred immediately after the LLRT
outage fn June and July of 1988, Again, the reductions preceded 2 period of
intense activity associated with scheduled implementat . on and completion of 2
number of improvement programs and there were alsc high commitments of
Operations and Maintenance personnel to training, Fermi management stated that
Fermi receives whatever resource support it needs from corporate and that the
reductions were a Fermi decision based on their analysis of manpower needs.

Fermi has experienced additional probliems as a result of using untrained
contractor personne) to augment their permanent staff, These problems are
discussed in detail in Section 3.3,

3.1,6.3 Staff Qperations Experience

The level of commercial NPP operating experience was not increased in a timely
manner., There was a gap of almoit 18 months from the time the current Senior
Vice President, Nuclear Generation was hired to the time some key management
positions were filled, Other key positions (e.g., Superintendent, Technica!l
Engineering; Superintendent, Maintenance ang Modifications; and Director,
Engineering’ had been filled in the last three months, Several key positions
in Nuclear Engineering and Planning and Scheduling had not been filled.
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Although there was a delay in filling positions, Fermi management had done a
good job in ieontifying and hiring capable managers with pertinent operating
experience for key staff positions. It was clear to the team that these new
managers had the expertise and experience to effectively organize their work
units and to address Fermi problems, Based on interviews, the new management
persannel, for the most part, were respected by ".rm .npioyoas and recognized
for their technical and managerial capabilities,

In addition to brin?ing aboard a core of experienced personne!, Fermi hac
expanded its operational experience on staff by management personnel from other
organizations) units attending operator training, although this was not done on
& programmatic basis, Operational experience was further expanded to other
organizational ynits by the reassignment on a temporary or permanent basis of

s ‘Qualifiod personne! to key management and organizationa! interface
positions,

3.1.7 Training and Personne) Development

Only recently has Fermi senior management had placed high priority on training
first and second line supervisors. Some supervisors had come out of union
ranks and had never perceived themselves as part of the management team,
Consequently, they possessed the a**ributes of the 0ld culture and were
reluctant to support the new manag. ént philosophy and style. Management had
had l1imited success in penetrating this barrier and recognized that the
ultimate success of the numerous improvement programs and personne) and policy
changes was jeopardizec without getting first and second line supervisors
motivated to carry out the program,

The Leadership Development Program was designed specifically %o adoress team
building and improve supervisory skills among first and second line
supervisors, The team attonded the introductory session for Fermi managers and
consicered the involvement of Fermi management in the program to be excellent,
The LDP impact on the performance of the supervisors would not be evident in
the short-term bec.use 1t was designed to be implemented over a Z.year period,

The team did not find any training plans for intermediate (middle) and
executive management, In addition that there was Ot 2 sysiematic assessment
of technical training needs for nor inion station personne! other than contro)
room operating personnel., The team did not find any training plans for
engineers or other staff personne! in any of the organizational units
evalyated., There did not appear to be a2 requirement for plant familiarization
(1.,e., plant systems training) for new employees in technica) positions or for
employees who during the course of the many organizational changes assumed new
Jobs or added new responsibilities to their existing jobs. ;

3.1.,8 Planning and Scheduling

Fermi management was committed t0 improving planning and scheduling as
reflected by the emphasis placed on this area in the Fermi Business Plam and in
a number of organizational and personnel changes designed to eliminate planning
and scheduling problems:

0 The previous pYannini and scheduling organization was changed in
t

April 1988 as a result of peor performance in plamning and schedu!iny
the LLRT outage, an¢ inefficient and ineffective scheduling of
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maintenance work flow, Outage p/anning and scheduling .a. now one
Orgauizationa1 unit. Operations and Maintenance (O8M) planning and
scheduling was relocated within the Maintenance and Modifications
group.

0 The responsibility for scheduling and trockin? TS-required
surveillance testing wes relocated from Technical Engineering to
Operztions in September 1988, .

) Within Nuclear Engineering, a s;stoa for prioritizing and scheduling
ong1»oor1ng design packages (EDP) had been established. The system
which included the establishment of a “top ten" list, a “must" list,
and a “want” list for al) proposed EDPs. Prioritiss for EDPs were
established by the Management Review Board (see Engineering Section),

0  An experienced outage planner was being recruited to increase
capabilities of the outage planning and scheduling group.

) Meetings were regularly scheduled to address planning and work
priorities.

The team found that planning ane scheduling was improving - particularly in
the areas of O8M planning and EOP planning, Fermi management placed
considerable emphasis on meeting schedules, and beginning with the ROIP and
continuing through the FBP, had established numerous performance measures and
methods for nonitorin? schedule commitments, Y{ptcnl improvements observed by
the team included an increase in the number of Technical Specificatien
surveillarces being completec before the grace period, and reduction in LERS
associated with missed surveillance/!1S] requirements,

On the other hand, the team noted that planning and scheduling had a numder of
weaknesses and continued to be & major problem, While tne FBP provided &
framework for scheduling programs any improvement action, there was & lack of
schedule integration, scheduling was not fully coordinated with scheduling
surveillance and IS! activities, A similar lack of coordination was observec
among FBP schedules, OBM schedules, DER schedules, and Nuclear Engineering
schedules, The team observed that the 'ack of planning and scheduling
integration contridbuted to manpower planning and forecasting problems, led to
reactive management, and reduced availaliility of safety systems,

An integral part of planning and sched,ling wat establishing a framework for
setting priorities on required actions and tasks., Management had attempted to
prioritize items in the Fermi Business Plan and had established genera! prior.
fties for the various organizativna) units, For example, maintenance work flow
was geared to (1) canr?cncy repair requirements (2) surveillances, (3) PM ang
(4) CM, Another example of cystematically 2stablishing priorities was the EDP
planning process.

Notwithstanding the emphasis management had placed on defining priorities in
the planning process, ihe team found problems with the priorities established
at Fermi, zccn system for planning and scheduling leng-term and shorte-term
activities (e.g., FBP, O8M scheduling, the DER system, RACTS) had its own
priority system, In addition, different organizational ynits such as Nuclear
Engineering, Operations, and Maintenance and Modifications had their own “top
ten” fix Yigts for systems and equipment, The net effect was that more actions
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were scheduled than could be proporli 1ng1cmcntod. and there was confusion
:bo?tdt:c priorities of compcting schedules. Examples of priority conflic.s
ncluded:

0  Regulatory and Industry (e.g., INPO) commitments and improvement
program inftiatives competed with day-to-day support of the plant for
manpower resources.

° Where prinrity guidelines had been established, they were difficylt
to follow due to the requirements to address non-scheduled items and
staffing limitations. This was particularly true in Nuclear
Engineering and to a degree in Maintenance,

© Problems that had existed for a long period of time ang had
significant negative consequences had not been promptly addressed.
For example, material contro) had been a problem for severa) years
but only within the last few months had there “een a program
initiated to rescive the problem (see Maintenance Section),.

3.1.9 Management Effectiveness

Although some progress had been made toward solving nnna,on'nt problems and
Fermi appeared headed in a positive direction, the team found that problems
stil]l existed related to delegation and ability to act on known information,

Corporate and Fermi senior managers were actively involved in helping to assure
safe and e"ficient plant operation, Specific examples of senior managements
involvement included: (1) the plant manager review of DERs; (2) the Senior
Vice President's requirement that he be notified immediately aoo* problems
which required communication with NRC, (3) the cooperation between the Vice
President, Nuclear Engineering and Services and the Vice President, Nuclear
Operations *o establish priorities for modifications, and (4) the estad)ishment
of accountabiiity meeting.. Overall, senior management involivement had
improved during the pest two years, but in some cases, senior -nncgennnt had
not followed through sufficiently, For example, the Plant Managsr's review of
DERs should have led him to initiate additional corrective actions on the MOV
torque switch problem (see Section 1.3). In other cases senior management was
(00 involved in order to compensate for the lack of maturity and stabilization
of the new organization and management team, This practice resulted in working
continuous long hours and diverted senior management's focus such that
important things, which might otherwise have been identified, went unncticed,
The organization had not yet come together as a team and been stabilized,

Below senior nona?onont. the level of manager/supervisor involvement in work
varied conside *ebly throughout the organization, Some ingividuals stited that
they were t00 encumbered and overloaded to supervise *heir subordinates as mych
15 they would have liked,

Because of the myltituge of management problems, regulatory requirements,
workload and d2ad)ines, Fermi was forced into a reactive mode. [t dig not
appear that there could be & change-over from reactive to proactive mode in the
shorteterm, [t appeared to the team that there were areds requiring additiona)
attenticn. These areas inclyded management development, organizational
development, human relations, manpower planning, and staffing,
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Management expressed its firm commitment to nuclear safety. Examples provided
included: (1) an ombudsman for reporting safety concerns, (2) the Safuty
Review Group's part of the Fermi Business Plan; (3) publicity/awareness
information, accountability meetings, and seminars, and (4) the incentive pay
groqran. However, the team concluded, as did the NRC in a letter to Detroit
dison of Decembe~ 1985, (hat morale and attitude problei., 1f not corrected by
the improvement programs, would continue to adversely affect performance.
However, a large majority of those interviewed were positive about the fiture,
only a minority of employees felt trapped at Fe.mi, were distrustful and had
negative attitudes about their futurc,

Fermi's Senfor Vice President had hired new managers and supervisors with good
technical capability, The team found that these same individuals had not
effectively emphasized good human relations or people skills to be effective,
particularly when so many people concerns had been expressed by old culture
employees. These employees felt that there was not enough balance between
technical and human relations skills and peoplic were no longer rated as the
number one resource at Fermi, The team concluded that Fermi management needed
to pay more attention to human relations matters such as maintaining group
cohesivness and morale in order to effectively implement real and lasting
improvement,

3.1.9.1 Delegation

The team did not find any uniform emphass on dciovating more authority and
responsibility, As indicated earlier, scme old culture employees appeared to
be resisting th2 acceptance of new authority and responsibility. In other
cases, managers or supervisors were practicing micromanagement possibly because
they lacked contidency or trust in their subordinates., Senior management
appeared to be too involved (i.e., micromanaging) th day-to-day business
matters that supérintendents and Tower leve! managers should lave deen doing,
Senior managers lacked confidence in certain lower-leve! managers and also
attempted to compensate for organizational instability and weaknesses, This
practice contributed to workload problems and inabilit, to perform norma)
management functions,

At some lower levels the team found too much upward dependence, Some pe~ple
wh0 did not know management's philosophy, or what to expect, adopted an
attitude of taking everything to the boss before doing anything, The
observation made was “to be safe and avoid mistakes, take it ypward or wait
unti] you are told exactly what to do and when." Some people also saite they
did not trust management enough to take problems upward, 1f they expre-sed an
opposing view or d1¥ferent philosophy, they risked punishment, [n some cases,
the team found high levels of stress, :

The team found the following kings of prodlems related to delegaticn:

(1) subordinates were not always sure of their accountability, limits of their
responsidility, nor felt they had the authority to match their
responsibilities, (2) expectations were not always clearly explained at the
deginning of an assignment, (1) work overload, and (4) inadequate followeup by
the manager or supervisor to make sure the job was done on time and correctly,
In severa) cases, individuals indicated that if they ¢'d what they were told
and 1t was done right, they received little, 1f any, recognition, [f they ¢'d
it wrong, even according to specific imstructions, their syperyvisor did not
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support them. Because of the fear of making a mistake, there appeared to be
excessive upward de'egation,

3.1.9.2 Performance Monicoring and Reporting

The team found that Fermi management had systems in place to comprise an
adequate management information system, Performance did not appear to be
significantly hampered by a lack of information, Management ysed more than 18
kings of reports, plans, and numerous meetings to track activities. Rather,
there seemed to be an inability to inteqrate planning and scheduling and act on
this information, Part of this problem was due to the utility's reaction to
cutside influences, e.g., the NRC and INPC,

The operating problems experienced at Fermi since 1985 heve had an adverse
effect on Fermi's relationship with the NRC staff, Some of the events involved
questions about full reporting which reduced Fermi's credibility, The slow
pace of improvement has also affected Fermi's credibility with the NRC staff,
As 4 result, Ferni was in a position of responding more to NRL pressure and
less to internally generated priorities based on plant needs. This lack of
crec'bility had also adversely affecte the organizational ¢)limate, ¢.9., the
Fermi organization was in a reactive mode and communications with the NRC were
strained. With respect to NRD communications, Fermi management lacked 2 “take
ciarge” attitude and @ showing of confidence necesiary to demonstrate their
ability to exceed regulatory reguirements and achieve a noticeable improvement
in performance.

3,2 Qperations

In assessing plant operation, the team observed contro! room and in-plant
activities of both licensed and nonelicensed operators, conducted tours of all
aress of the facility, examined the interfacy Divtween operations cepartment and
other departments, observed manageria) involvement and effectiveness, examined
operations improvement programs, and conducted reviews of logs aru records,

The team also interviewed both 51centod and non-licensed operators as well as
operations department management., The team evaluated the rations Department
and the effectiveness of the operator training program. The team interviewed
training department parsonrel, observed operato:- training sessions and »eviewed
inftial and requalification training programs, training and simylater
facilities, training staff qualifications, and management oversight and support
for the program,

The team's major findings end conclusions included: 1) the operations staff
exhibited good morale and 3 sense of ownership accountability ang
professionalism; (2) a'though their performance had improved, the operations
staff lacked commercial EWR experience (other than experience at Fermi 2);

(3) random and repetitive equipment failures caused an excessive number of
challenges to the operators; (&) the operator's level of kmowledge of piant
syntems and Technical Specifications, and their demonstrated ability to
imilement the emergency operating procedures, varied considerad)y among
OpUTators cue to 4 genevally weak training program; (5) operations department
management did not provide proper oversight of operator performance; (&) the
operations department management at Ferm) gid not possess a sufficiently broad
safety perspective to promptly and fully recoynize the significance of various
equipment and system problems; and (7! the Shifr Operations Advisors (SOAs)
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were not effectively utilized or integrated into the operating shi'ts, These
s jor toam finding *nd conclusions are discussed in the following sections,

3.2.1 Ooerati’as Department Crganization
3.2.1.1 Management

The Operations Department was led by the Operations Superintendent, who
reported directly to the Plant Manager as shown in Figure 1.3, The Operations
Superintendent was hired from outside the company in December [98F to br‘n,
commercial BWR experience and perspective to the operatioans department staff,
Efght supervisors reported directly to the Operations Superintendent including
the QOperations Engineer. The shift crews report to the Operations Engineer.

3.2.1.7 Shift Staffing

Operations has the ability to staff six B.hour shifts in accordance with the
Technical Specification requirements. Each shift crew comsists of a Nuclear
Shift Supervisor (NSS), a Licensed Senior Reactor Operator (SRO), a Nuclear
Assistant Shift Supervisor (NASS), an SKO, 3 Nuclear Supervising Operators
(NSOs), who are licensed reactor operators (ROs), and typically & to €

non- licensed Nuclear Power Plant Operators (NPPOs). Each shift complement :lso
includes a Shift Technical Assistant (STA) and an SOA, Tie licensee plans %o
upgrade 4 ROs to SM0s and 6 NPPOs to R0s in 1989. The licensee has also
indicated that n the future they would 1ike to increase the shift complemert
from 3 to 4 NSOs per shift,

3.2.2 Conduct of Operations

The control room staff conducted themselves in a professiona) manner and wore
uniforms which c\oorl{ identified their organizationa) positions. Contro' room
sccess and noise lTevel were well controlled by the various NASSs observed,

Rope boundaries were used to deter unnecessary personne!l from entering the
control room during evolutions, The merale in the Operations Department was
%04, although the majority of the operators were aware that their performance
needs to improve, The stremgths and weaknesses of the staff in the conduct of
operations are discussed as follows.

3.2.2.1 Leve) of Experiench

Although the majority of operators have a Naval nuclear background, BW"
experience among the shift crews (other than lerni 2) was minimal, Ouring
initial licensing, the recognition of this lack of BWR experience led to the
requirement that personne! with OIg'f‘OﬂCc at other nuclear power plants (S0As,
be placed on shift to act as consultants to the shift crews. The operators
have gained experience during the s*artup and operations of the plant ang this
has resulted in an improvement in Op. rator performance. However, the team
concluded that the operations departments ability to perform at a high stangard
is cyrrently adversely affected Dy the operators lack of commercia! 3&!
experience at 3 wellerur plant,

The team also noted that there was varying levels of expertise between shift
trews in overall plant operations, Discussions with operations management
indicated their awaremess of a range in performance levels among the shifts,
Tae licensee att=ibuted this, in part, to the amount of time some shifts have
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been trgether, differences in abilities of the individuals, and the amount of
Jperating experience, The team concluded that this latter item, level of
expe-ience among shifts, had been compounded by management's tendency to
sck «du’* major startup testing and preplanned conplex plant 1aneuvers when the
9.5 "ormin? shifts were on duty. The team noted that this variance in

el would continue to widen if operations management continued ihis

hift Leadership

] - has the overall responsibility for all plant activities during his
shif<. The licensee moved the NSS vrom the contro] room proper to the shift
superyisor's office at the back o the control room complex. There the NSS
makes all major Aecisions concerning activities that wil! oceur 4uring his
shift; these decisions range from authorizing surveillances to ensuring that
nece>sary 1ogs and paperwork nave been adequately completed. Instead of
fnitiating work at the NSO leve! and passing it through the NASS to the NSS
with a recomme-dation for concurrence, the NSS initiated all shift activities.
Thus, all activities are prescrived by the NSS to the appropriate individual,
i.e., top duwn. The team concluded tnat this top down style stifles initiative
at the NSO level and does not effectively utilize the ccllective judgement of
the NST and the NASS. This practice also limits the review and oversight
functiun of the iSS,

For activities that were performed in the control roum, ample supervision and
guidance were provided by the NASS. Ir contrast to the control room, the team
observed a lack of direct supervision during activities involving manipulation
of in-plant equipment. Discussions with NPPOs indicated that shift supervision
seldom observed their work in the field and rarely provided feedback to the
NPPOs zn the performance of their duties.

The team found that operations management oversight of operator performance of
routine daily r ant activities was weak., Operaticns management evaluation of
operator performance outside -"he control room is discussed in

Section 3.7.5.2.1.

2 2.2.3 Shift Work /ractices

In spite of management's emphasis on personal accountability, the team observed
tha: weaknesses still exist in various work practices, as in the following
examples of inattention to detai):

(1) The failure of an r.erator to initialize the abnormal valve lineup
sheet after hanging tags (-ed tag record/abnormal lineup No. 88-1..7,
tags 13 and 14) to prerform a quarterly preventive maintenance (PM) on
an emergency diesel gen~rator (EDG), resulted in a seczond set of tags
being prepared an< a subsequent attempt to hang them,

(2) A lack of indication for a standby liquid control (SLC) system heat
tracing circui. was identified by the team to a control room
operator, Two days later, the team checked to find that the
operators had not yet investigated the problem,

Additionally, this condition remained undetected by the NPPOs despite
required logkeeping on associated equipment, Subsequent




investigation revealed that the affected portion of SLC heat tracing
wds indeed operable; the lack of indication was due to a burned out
light bulb.

(3) A review of an active abnormal lineup sheet (ALS) for condensate
system instrumentation dated April 17, 1988, indicated that the
pressure transmitters for the suction of the north and south
condensate pumps were valved out of service. The operators indicated
that the control room indication from these transmitters .ad Laen
functional during operational periods since April 17. Investigation
revealed that the transmitters had been returned to service sometime
near the end of the local leak rate testing (LLRT) outage (late
April-early May, and that the ALS had not been appropriately updated.

The control room operator and NPPO logs were generally adequate, except for the
following weaknesses:

(1) Ccntrol room logs did not provide sufficient information in all cases
. rItonstruct events, For example, *h: sequence of events
associated with a residual heat removal (RHR) system waterhammer that
occurred during the evaluation could not be adequately reconstructed
from log entries.

(2) The log sheets used by the NPPOs were not sequenced so that
instrument readings could be collected in a logical panel-by-panel
fashion. This resulted in the NPPOs having to return to equipment
previously inspected for additional reac 1gs.

In addition, several weaknesses were noted in NPPC i0g keeping practices,

The team observed NPPOs enter contaminated areas and memorize instrument
readings, which were entered on jog sheets after they exited the contaminated
area. Common industry practices *+ .void the need to memorize instrument
readings include using communications devices to transmit the readings to other
operators. In another instance, an NPPQ noted gauge values in an
uncontaminated area but did not record the values until after exiting the area.

3.2.2.4 Role of the SOA and STA

The SOAs were placed on shift (as a license condition) to provide tne shift
cruws with the benefit of persorne! with previous commercial BWR experience,
There are six SCAs, one per shift, The SUAs are not being effectively
utilized, however, ror example, the SOAs could be used to ensure that adequate
performance standards are maintained during day-to-day operations., The SOA on
shift was not typically consulted at the beginning of an evolution, but becam.
involved only when the crew ran into difficulties, Interviews with the NSSs
indicated that they had |ittle confidence in the expertise of the SOAs, Th-
team attributed this, in part, to the removal of the SOAs from shift
requalificatiz= ' aining activities. This lack of integration of the SOAs with
the shift crews was previously identified during an NRC specia) operationa)
readiness assessment team inspection in September 1985 and there was nc
indication that the licensee had corrected this deficiency,

The team observed that the STAs were appropriately and uniformly used for the
resolution of technical issues. However, inconsistent utilization of the STAs
in other capacities were noted from one shift to another, This inconsistencv
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ranged from delegating STAs solely to log-keeping activities on the one hany tr
STA invelvement in routine shift activities on the other. [Cistuscions with the
STAs indicated that tha STA pesition wes corsidered permanent und had no
designated career path, The licensee 1. no* using the STK position to deveiop
personrel with operations experience which then ould be transferred to nthe:
cepartments,

3.2.2.5 Shift Relief and Turnover

Shift relief and turnover were thovough and comg’'ete. The oncoming crew
reviewed logs and turnover sheets, and perfucrmed panal walkdowns with th ‘r
counterparts, The NSS briefed the entire oncoming shift, including the health
physics (HP) and chemistry personnel, on activities and evolution. which were
expected to be conducted during the shift, Short-term relief turnovers

_ conducted to allow nperators interim hrezks were also thorouyn,

3.2.2.6 Communicatious

Communications amamg the operator: »n shift were generally adequate, ! the
contre) room, the Gpecators varbdlly 1nformed mach L ier of each eotion that
could affect the plant., Communicatinng with operators in the field «scally
included a "readhack” by the operator receiving the transmission tn ensure
complete and accurate understanding of the me:sage,

Communications betweer tn2 operating shifts and mainienance personne) were
cbserved to be improving (see Section +.3.5), This was due to the licensee
initiating three daily meetings (at 8:30 a.m., noon, and 4 72.m.) Letween the
organizations to discuss the cstatus of work, In addition, the licenses had
piaced SRC-qualified perscennel in the maintenance department to assist in the
scheduling of work and the preparation of work packages.

The team found that communications between the operating shifts and other
support organizations were marginal, The operators displayed 4 reluctance t¢
approach the engineering or licensing departments for &ssiziance., Several
operators indicated that less than satisfactory responses from engineering and
licensing in the past had resulted in a loss of credibility. This loss of
credibility combined with the sense of personal responsibility and
accountability for all aspects of plant operations exhibited by the operaturs
had resulted in their reluctance to request assistance from outside the
operations department,

Examples include the shift crew utilizing onshift personnei to:

(1) Troutleshoot a relay card problem,

(2) Walkdown the RHR system to check hangers and snubbers following a
water hammer (although engineering expertise was :ubsequentlv
requested by the NSS and roceivedi. and

(3) Resolve a Technical Specification interpretation concernin? actions
to be taken following a loss of rod position irndication., (Weaknesses

in the operators' understanding and implementation uf technical
specifications are discussed in Section 3,2.7.3.)
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veb.3 Maleriil Coundition of tie Miant
3.2.3.1 Control Ryum and Assncated Instrumentat-un

The toam foura that, in gererai, control room instrucc.tation was aintained in
3 satisfactory conditicn, excep’ tnat the mainterance of control room
instrumematio® ‘rvclving Salance ¢f plant equipment was .Jzr  Approximately
90 items ‘nvulviag control rocm instrumentaticon required maintenance or
engineeri=g atteation, These inciuded the following 2xampies:

(1) The winimum flow + lve in tro soutn heater drain pump vecircula“ion
11e had 2 body-co-00nnei lwak, causing the operators to uce the
redvndant pump 48 the preferrad mode of Jporition.

(2) 1he sperators were required to turn the north turbine Luilding closec
cou!ii/g water pump contro: . wftch to RUN and then wiggle 1% in ordar
tv “tart the puma.

3. Batlery 2PB alarm annunciator falsc)y alarmed interm ttently and was
considered 4 rui.ance alarm by the ‘'icensee,

Tne c¢hirt recorders for bala:ice-of-plant equipment were unreliable. In
contrast, the prinacy plant ~hart rec.rdci. hive vece ' ed ydequate attention
and are in :zignificantly better cunditii.,

«1e team concluced that the poor maintenance or contral v m instrumentaticn
fnvelving balence of plant eguipment detracted from the the operainr-' ability
't opnrate the jlant.

3.2.3.2 Equipmen: urd System Operability

The team o:ierved many veaknes<es in the reliacility and availability of plant
equipment, The team witnessed numerous challerqes to the ope aters caused by
inadequately pe: "orming equipment. Exauoies included:

({) Repetitive pioolems with exivastion steam valves rusulted in
significant delay~ in plant operations.

(2) The repetitive fatlure of the % recirculation Toop discharce valve (o
strcke resulten 10 2 plant sruidowns within 10 days

(3] Probiems with the hea*ur dra ns resultead 'n corstant cycling of the
valves controlled by the fecdwater nsater level control system,

(A) The feedwater sysiem controls caused the rea.to” vessel leve! to
cycle from the ior to high alarm setpoints during plant shutdown.

Host operators readily a:¢nowledged a genes) frustration with the poor
performance of va-ious pieces of equipment. [» addition to those already
mentioned, the¢ operators also cited the turbine generatar co.trols and the
reactor water cleanup system,

The teom found several valves that are routinely opevated ‘ere difficult Lo
acress from the ‘loor For example, the operator had to ¢limb on r~guit aud
pipcs 10 reach the diese! generator expansion tank 11 valves,
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The toee foure revisions were t2ing mide tu procedurs. ‘. compensate fo
dngraded equipment, For exiaple, tic spplicable ‘“cceaure fo. *  emergency
aquisment coo’ g water 'EECW) svsium hao been revisea *~ allow (8 |
opzraticn despite valves G33-FU01, Gi3-F101 and N2M(3-F60. “eing o 2 degradel
¢undition., In addition, nlant operations cootinued despite ~ w. . ped south
feedwater pump ro‘or. Y. 40 caus @ the south roactur feedwater pump to require
a 17«hour warm:p period, thus limit’ g plant flexibility,

1

The teai = cverall conc! iion was that poor equipment reliapility and
avatlev'li ' n'1c d an excessive burden on the plant operators. Furithermore,
the team concluded that plant manzoement wis unavie to re<glve equipment issues
;.5 :oayaintcncrce and engineering risource probiems (se. Sections 3.3.1 and

3.2.3.3 K vusekeaping

Areas traversed frequant y by meragers ™ senior supervisurs wers 2lean,
painted, »r1 ¢lear of ol s ructions. O0Ou*buildings and area. of the plant nrt
24811y accessible -y characueriind by uiscarded tragh, scattered tools,

st. inecd floors, and ‘oose nuts, colis, and Tight bulbs., Operations marayement
from the NSS Lo the Plany Maniger se'dom tour out~of-the-way areas of the
plant, For examp’.:

ta; The RHR building was infrocyently toured by management. From June 1
through August 24, 1988, tre Plant Manacer had buen in the building
te‘ce, the Qperations Superintendent had not been in the dbuilding,
and “he Opwrations b, jinger tad been in t™¢ building ance,

(2) Iu ad¢ ticn, m ragament infre uently *oured Lne reactor building.
From June ! through August 24, 19fB, t%e Plant M..ager had been in
the butiding twice, the Operations Lunerintendenrt once ard the
Onerations Engineer tnrne times (twice on the sam» day). Most of the
NSis also did not roulinely tour he riactor builuing. Although one
IS8 had e in the butiding sever timui, ore NSS had not entered the
builuing during che 2eriod surveiws, although it should be noted that
the reactor building was contam‘uated during that period and ('at
g, 2y8-0LT was roguired for entry into most of *the building,

The equipment 'abeling system wés excel’ent, Valves pumps and runs of piping
were well identified, Maps at the en'r..ces to each roum within the various
puilcings showed the lo:ati.ns of major pieces of 2auipment and entry and exit
dours and were judged .. be a vietul perscnnel aid., However, several maps were
worn to the extent of being 11 wgible, as f.r examp'e, the waps located at the
an*rance to the reactor bu lding. !

The team also rnuted the followirg defirviencies:
(1) Sev. al deactivated card readers, such as those at the exits from the
battery room:, no 'onyer haJ tags .ncicating they had been
deactivated,

(2) Sevara® fire duor c1os:w? mechanisms were innperable and thus did nnt
close the doors completely,
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3.2.4 System Conficuration Cortrols
3.2.4,1 Tagouts fer work Requasts

The ™M work packages prepared by mainterance lacked sufficient work scope
explanation tor *he og:rators to edequately determire the needed protection
tagging renirements). This was not a problem with corrective maintenance
CMg werk packages. The lark of sufficient work scope in the PM work packages
(reatec tre need feo operators and maintenance personnel to jointly spend time
determining .he required protection. This e«tra requirement reduced personne’
efficiency, slowed the work process, &nd increased the probability for error
which could, ir turn, lead to plant cha!lenges to the operators.

3,2.4.0 “ontrolled Drawings

Thre: of ten control roor: drawings whi:n were ;udited had ri:d-lining deficien-
cies. Red-lined crawings served as an interim y»n%ifization to the operators of
8 ccnfiguration change and remained 1. effect uniil the drawings are revised to
incorporate the sutstanding changes, Controlled drawing 630721.2530-12 was not
red-iined to eflect the chunges made by eng‘reering design package (EDP) 3793,
Controiled drawings 6!721-2679-1 and 6M721-5741 had incorrect red-line changes
to retlect EDF 4800, even though the latest revision of the drawings had
alreadv incorperated the coriect EDP 480. cnanges. The licensee determined
tha® . STA hac incorrectly red-lined both drawings. Although these items had
minor safety signifirin.e, the team determincd that this represented another
example of inattention to detail (ree Section 3.2,2.3 for additional examples).

3.2.5 Improvement Programs
3.2.5.] V¥rocedure Improvement Program .

The 1i1censee was rewriting and upgrading selected plant procedures as part of a
procedure improvement program during the evaluation, The licensee first
informed the NRC of the need “u improve <dministrative procedures in tne
Reactor Opevations Improvement Plan (ROIP) on October 10, 1985, The scope of
the procedure up?rade was later increased to include operating and surveillance
procedures as well as administrative procedures in the licensee's Nuclear
Uperations Improvement Program (NOIP) submitted to the NRC on May 9, 1986, The
procedure improvement program was scheduled to be completed by Cecember 1988
and hay been incorporated into the Fermi Business I .an,

*2.5.,1,1 Operating Procedures

The team was limited in their review of the operating procedures because the
ticensee had completed and issued only a few procedures at the time of the
evaluation, Therefore, the assessment of the procedure improvement program was
based on the process for improviny the procedures,

The improvement program emphasized the reformatting and structuring of the
procedures for consistency so that they are in accordance with human f. ~tors
guidance provided by the licensee. This process included ensuring that all
notes, cautions, and special instructions were properly placed before the
applicable procedural step. Also, all notes which contain a prescribed action
were being eliminated and the action incorporated as a numbered step in the
procadure,
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The process lacked program review by an outside organization, The procedures
were being prepared by an autonomous group within the operations department and
decisions for requesting input from other departments (e.g, trainin?,
engineering or technical support) were generally made by the group leader, The
action flowpathing of the procedures was performed by one individual without
formal peer review for accuracy.

At the time of the evaluation, the licensee had completed approximately 15 of
120 system operation procedures and none of the 11 involving integrated plant
operation (plant startup or shutdown). Although a great many of these
procedures were in various stages of the improvement pipeline, there was no
:ct::]ed schedule for completion of tiie procedures in order to meet the program
eadline,

3.2.5.1.2 Administrative Control Procedures

At the time of this evaluation, only one of approximately 20 administrative
control procedures had been approved and issued. Therefore, as was the case
with the operating procedures, the team evaluated the process for improving the
administrative control procedures rather than evaluating the procedures
themselves.

The process for improving the administrative control procedures included
several feedback mechanisms and a great deal of operations management
attention. The procedure upgrade consisted of condensing approximately 100
duplicative and redundant administrative control procedures into about 20
procedures, A systematic approach was being used to ensure vital information
was not lost in the condensation of the procedures. The draft procedures were
circulated among the NSSs, the operations manacement, and support departments
for review and comment, A system was in place to ensure that these comments
were addressed,

The licensee had no programmatic controls for implementing the revised
administrative control procedures. The operations department management
implemented the necessary training for each new procedure on a case-by-case
basis. For example, the first approved procedure was implemented prior to
training personnel, The training was later performed by an NPPO for each shift
crew immedictely after shift turnover., In contrast, a complete training
program had been prepared and was scheduled to be completed prior to issuance
the next administrative control procedure to be implemented. In light of the
significant problems associated with the implementation of administrative
control procedures in the past, management controls for implementing the
revised administrative control procedures was weak,

3.2.5.2 Personnel Programs
3.2.5.2.1 Evolution Evaluation Program

The licensee committed to performing evaluations of operator performance of
various evolutions twice per week from November 1987 through the completion of
the plant warranty run, The purpose of the program is to provide shift
operators with on-shift train‘ g in the conduct of norma! plant evolutions.
Each shift performs evolu® .uns which are monitored and evaluated primarily by
operations department managers against specific performance standards. At the
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time of its inception, the licensee anticipated that the program w2uld run for
approximately 3 months,

Initially, the program was effective and successful, providing valuable
feedback to the operators on the performance of their duties. As the program
progressed beyond its anticipated lifecycle, the same evolutions were performed
repeatedly, and became redundant. “he evaluation of operato-s was conducted
primarily by operations department .pervision. As operator performance
improved, operations department o : - gement did not raise their expa:itations of
acceptable operator performance., rhis is eyidenced by a March 17, 1988, status
report from the Operations Engineer to the Plint Manager stating that operator
performance was judged to be "Better than Average" in 34,7 percent of the
categories rated. However, in discussions, senior management indica.ed that
the operators were performing at a minimally acceptable level and that
continued improvement was necessary.

The team determined that the Evolution Evaluation Program needed to be
revitalized. The team considered the practice of having operations department
supervision perforn the majority of operator evaluations, rather than having a
support organization such as quality assurance (QA) perform the evaluation to
be a weakness,

The team found that the managers evaluating operator performance did not
typically monitor operator performance outside the control room. The audit of
past evolution evaluations indicated that only 1 of approximate’'y 50 evolutions
evaluated NPPQ performance in the plant., In light of the career path of NPPOs
(to futur: licensed operators), the team concluded that the program did not
adequately establish performance expectations or evaluate in.plant operator
performance,

3.2.5.2.2 PRIDE Program

The PRIDE (People Really Involved to Develop Excellence) program was initiated
at the request of the Chairman of the Board to provide the operators with a
vehicle to resolve plant deficiencies., PRIDE meetings are held on Monday
mornings for each shift during its training week, They are attended by an
entire operations shift crew and a PRIDE facilitator. Their purpose is for the
shift crow, led by the NSS, to identify an operational problem, define its
dimensions, select and develop a viable solution, and establish a plan of
action utilizing the shift crew to resolve the problem., For example, one
current problem being addressed by a shift crew is how to best identify items
in the control room that are Technical Specification related, such as recorders
and valves,

Although the program has the potential to provide a number of benefits (e.g.,
increased teamwork), the scope of the program was inadequately conveyed to the
operators upon its inception. Initially, operators perceived the program as a
universal method for resolving all equipment, proc:cure, personnel and any
other problems experienced at Fermi, When the cper .tors ' 'ooded management
with perceived problems, the program became overloa fed and many
operator-identified problems were inadequately handled. Problems and issues
were dropped without explanatior or satisfactory resolution, By the time the
actual scope of the progrem became apparent to the operators, the credibiliity
of the program had already been seriously damaged. However, despite its poor
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start, the operators indicated that the PRIDE program had improved and become
more effective as a problem-solving and communication tool.

3.2.5.2.3 Operating Practice Standards

The operating practice standards were prepared by operations department
management to help convey management's performance expectations to the contro)
room operators. The operating practice standards provide the operators with
guidance as they conduct routine plant evolutions and day-to-day business, One
set of standards exists for each of the job categories on shift (e.g., the NSS,
NASS), with the exception of the STA and the SOA, An ‘Aditional set of
standards provides general guidance appropriate to al. members of the shift
crew. For example, Operating Practice Standard 105, Equipmen® Operation,
instructs an operator to point to the label on the component and state both the
name and number of the component to ensure the correct action is taken prior to
actual component operation,

The team concluded that the operations practice standards .re a usefy)
management tooi for corveying performance expectations and operating
philosophy. The operating philosophy and performance expectations described in
the standards were not incorporated in the current administrative controi
procedures and were not an adequate substitute for formal prescriptive adminis-
trative control guidance. The administrative control procedures necessary to
provide forma] administrative guidance were currently being improved and

rew itten as part of the procedure improvement program,

3.2.6 Management Performance
3.2.6.1 Overtime

A review of the operations department personnel overtime records from March 1
through August 31, 1988, indicated that overtime guidelines were regularly
exceeded in April and May (during the LLRT outage?. For example, one NSS
vorked 12-hour shifts for 11 days consecutively without a day off, Although
autherized, the overtime worked by the NSS did not meet the intent of Technical
Specifications and represents a significant management weakness. However,
records for June through August indicated that management had since taken
positive action to properly administer and control operator overtime,

3.2.6,2 Safety Perspective

The team concluded that operations department management did not possess &
sufficiently broad safety perspective to promptly and fully recognize the
significance of various equipment and system problems. This concern went
beyond operator compliance with Technical Specification requirements and is
directed to the operations management, Management was slow to recognize the
significance of equipment problems which warrant immediate attention and the
exercise of conservative judgement., Examples include the various problems
experienced with safety-related motor operated valves (MOVs). The magnitude of
the M0V problem was readily discernable in the deviztion event reporting
process and known to engineering and maintenance personnel (see Section 3.3.4),
but the operations department was not aggressive in pursuing a course of
corrective action, Another example was an event in which the EECY system
required approximately 5 hours of venting because of air intrysion. Management
was aware of the air intrusion into the safety system but was slow in



recognizing its safety implications. The system was not declared inoperable
despite the need for an inordirate amount of venting, & tlird example was the
failure of the operations department to re-ogn‘ze that thc operzbility of the
Division Il non-interruptible air supply (NIiS) control .ir compressor (CAC)
was required to support the operability of a standhy gus treatment subsystem,
control room emergency filtration system damper, and main steam isnlscion valve
leakage control subsystem,

3.2.7 Training
3.2.7.1 Training Staff

The operations tra1n1n? department consisted of 10 instructors and 2
supervisors. This staffing level was sufficient to meet the normal training
needs of the operations department., However, department resources were
sevarely strained during the past 2 years in order to support special projects,
such as development and implementation of the new Emergency Operating
Procedures (EOPs), additional Technical Specifications training, and rewriting
of course materials, These special projects sometimes incived reassignment of
some personnel Trom one task to another with little time allowed for personnel
to become familiar with one task before being reassigned to one of higher
priority. This process contributed to the low morale among some members of the
staff, Morale had also been adversely affected by the impersonal management
style of the operations training department supervisor. At the time of the
evaluation, the training department was in the process of reorganization, and
this individual was stepping aside to allow for enhancement of supervisory
leadership. -

The licensee had increased the plant operations experience leve! in the
training staff in response to weaknesses previously identified by the licensee
and the NRC., This had been accomplished by exchanging three personnel between
the operations department and the training department, and the licensee was in
the process of transferring one additional operator to training. However,
several operators perceived that operations department mana?ement was taking
this opportunity to resolve several internal personnel problems., This
perception has the potential for undermining the gains in creditability
associated with the transfer program. Another weakness previously identified
involved the knowledge leve) and qualifications of the operations training
department staff., This issue had been addressed by the establishment of a
formal instructor qualification procedure in March 1988. Implementation of
this procedure was anticipated to be a positive step in improving the
performance ind credibility of the department. However, .he team could not
assess the effectiveness of this change because only one instructor had been
breught into the department since its implementation.

The operations training department was deficient in auditing instructor
performance, The Ferm) Nuclear Training Business Plan specifies that four
different types of evaluations are to be conducted for each instructor
annually, in addition to a periodic audit by supervision or independent
consultant., Although the department consists of 10 instructors, only 8 out of
a possible 40 evaluations were performed between February 9, 1987 and March 23,
1988,
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3.2.7.2 Operator Training

The quality and effectiveness of the initial and requalification training
programs were marginal due to below average instructor performance caused by
low morale (as discussed in Section 3.2.7.1), and less than adequate program
materials and facilities, as exemplified by an out-of-date student text, lack
of good lesson plans, and a simulator with limited capability to provide
challenging scenarios. The licensee indicated that plans were in progress t»
upgrade the capability and fidelity of the simulator. Pased on these
deficiencies, the team concluded that the marginal operator training program
was the result of inadequate management atiention,

The team also concluded tnat these trzining prohler: contributed to *ne
numerous random weaknesses in operator knowledge that the team observed during
tneir perfo-mance on the sin.l*tor board walkdowns, and interviews. These
weaknesses are cxemplified by the following observations made by the team,

¢ while attempting to lower power on the simulator, an NSO continued to
attempt to reduce recirculation flow by the master controller even
though 1t was on 1ts limiter,

0 While an NSC was attempting to rapidly drive rods in on the
simylator, another crew member had to point out to him how the
emergency~-in switch could be used to accomplish this action,

0 Several operators could not explain why a second control rod drive
\CRD) pump is required to be started by the EOPs,

0 Several operators did not know that isolation of the RHR valves,
E11-FO15 A or B, on a shutdown cooling isolation signal, could be
detectec by a 1it indicator light.

0 One NSO did not know that RHR valve E11.F028 would isolate on a
loss-of-coolant accident (LOCA) signal, He mistakenly indicated that
RHR valve E11-F608 would close on a shutdown cooling isclation
signal,

0 One operator could not explain the purpose of the recirculation

0 On shift, an operator demonstrated lack of understanding of the
potential impact of having the RHR system in an off-normal
configuration which resulted in a water hammer event,

0 Four out of five operators did not have an in-depth knowledge of the
English Electric Turbine Control system,

The team also found a substantia) difference in the ability of the shift crews
to efficiently utilize the EOPs during simulator scenarios. One shift
demonstrated the ability to utilize two procedures simultaneously while
exhibiting a sense of control of the plant and knowing the direction the
transient was progressing so as to anticipate the next step. This shift crew
anticipated the direction of the transient ind was so well prepared for the
next EOP step that the team questioned 1f che shift had been recently trained
on this scenario., The instructor indicated that this was not the case,
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In contrast, two weeks later, another shift's performance, though successful in
controlling the three scenarios, exhibited few if any of the above attributes.
On one scenario involving a contairment challenge and anticipated transient
without scram (ATWS), the team concluded that the NASS implementing the EOPs
was unfamiliar with the procedures. The NASS gave no indication that he was
anticipating the direction of the transient or the necessary mitigating steps.
He took a long time to read and then reread the procedures prior to issuing
instructions and he took a long time to acknowledge some information supplied
by the pane! operators., Finally, the NASS executed only one procedure at a
time for approximately 15 minutes after the transient had develoged into two
well defined paths, containment and ATWS. Although the team determired that
the transient was controlled in accordance with the EOPs, it noted that the
scenario was strafght forward and one that the operators had previcusly
experienced during training. Therefore, the team did not gain confidence that
this crew would respond well to a more complex transient.

The team was unable t) determine the cause for the apparent difference between
shifts, The training department supervisor indicated that the individual NASS
had successfully demunsirated nis knowledge and familiarity with the EOPs in
other simulator training sessions and during classroom training on the
procedures. The licensee attributed the team's perception to the personaliiy
of the individual involved and the recent emphasis on carefu! reading of the
EOPs. This emphasis on careful reading of the EQOPs was due to a previous shift
having initially missed two procedural steps of an EOP during simulator
training. Though the team considered the licensee's position plausible, it
concluded that weaknesses exist in the shift crews' capability to properly
utilize the EOPs, In light of this information, the team determined that
additional training for the weaker shift crews on the implementation of the
ENPs is warranted.

[n order to further assess the shift crews' capability %o effectively implement
the EOPs, the team also evaluated information concerning previous simulator
audits, one conducted by the NR” and uvne conducted by INPO, The team concluded
that although these previous audits reported adequate results, they may not
have been representative of the licensee's overall capability to implement the
EOPs. These audits observed two different shift crews, who were also different
from the two crews observed by the team. The shift observed by the NRC EOP
inspection had just completed their normal training cycle, which included the
use of the EOPs, In addition, the NASS, the individual directing shift
activities in accordarce with the EOPs, had been involved in the development of
the procedures. The shift observed by INPO had requested and received special,
additional training time on the simulator the week before the audit to address
self-perceived weaknesses,

The simulator was not being used effectively as a tool to discover, and thereby
address, differences in performance of the shifts as well as the random
weaknesses previously noted by the team. The team observed training on the
simulator which involved the use of only one instructor, who served as both
machine operator and evaluator, This p-actice can result in minor maloperation
of instrument controls and subtle procedural execution problems going
undetected. The team noted, however, that the final simulator evaluation gi\ .n
at the end of the training week had involved more that one instructor and was
observed vy one or more managers, including senior management,
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The licensee had not maintained classroom training materials, such as student
texts, classroom tes*s, and viewgraphs current with the plant configuration,
The student text, the primary systems training reference for initial license
and requalification training, had not been updated since 1984 to reflect
changes in plant design., In 1985, during an INPO training accreditation audit,
the need to update the student text was identified. In 1987, the NRC pointed
out that the student text, as well as various instructor materials, required
revision to reflect actual plant status. In February 1988, the licensee began
d pilot program to revise the student text. At the time of this evaluation,
the licensee had just begun to upgrade the training materials, such as
classroom tests., Although the licensee performs a certain amount of on-shift
operator training (through required reading and brief after-shift meetings),
the team considers this an inadequate substitute for maintaining trainirg
materials current with the actual plant status. The team also found that the
lesson plans in many instances were superficial, e.g., the lesson plans were so
general that the material to be included in most lectures is left to the
discretion of the instructors,

3.2.7.3 Technics: specification Training

The team reviewec the licensee's action to resolve noted weaknesses in the
operators understanding and implementation of Technical Specifications. The
licensee had developed and was in the process of implementing a Technical
Specification Improvement Prog=am to address this issue. As part of the
program, the licensee had imf smented a 2-week training course in Technical
Specifications, which had been ‘eveloped in conjunction with Genera! Electric.
This course provided a good foi.dation for the safety and technical basis of
the Technical Spacifications. However, the team concluded that operator
training had not provided the necessary insight into the expected safety
perspective and conservatism which 1. incorporated into the specifications over
and above the design technical bases.

The licensee also had developed a library of Technical Specification case
histories to train the operators on possible operating scenarios involving
Technical Specification interpretations. The case histories were being used in
class during requalification training week, Although this had been a concerted
effort by the licensee, the program had several weaknesses: (1) the majority
of case histories were simple, straightforward lookup exercises that required
1ittle knowledge of the specifiLation, (2) most of the specification usage was
performed by the NSSs and NASSs, leaving the NSOs as observers and not
rarticipants, and (3) during classroom training the team observed that
solutions had been given to the operators without sufficient explanation of the
reasoning behind the solution, The team concluded that this trairing method
had the potential of improving the operators knowledge of Technica)
Specifications; however, the program implementation was weak and ineffective,

3.% Maintenance and Modification

The evaluation of the Fermi maintenance program in~luded a review of the
preventive maintenance (PM) and corrective maintenance (CM) programs for the
emergency component cooling water (ECCW), high pressure coolant injection
(MPCI), low pressure coolart injection (LPCI?. reactor core isolation cooling
(RCIC) systems; a review of maintenance and testing of safety-related
motor-operated valves (MOVs); interviews with station maintenance managers,
staff engineers, and technicians; and a review of the Maintenance and
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Modification (M&M) Department staff qualifications and organization., To a
lesser degree, the team evaluated maintenance procedure adequacy, maintenance
technician training, and the use of feedback of industry operating experience
in the maintenance program,

Despite noted improvements in mainte=nance, the team concluded that significant
work was ctil]l required by the licensee for maintenance to become a good
performer and effectively support plant operations (i.e., improve reliability
of equipment). This conclusion indicates that management changes and new
programs had not been fully effective either because of poor identification of
root causes of problems or a need for additional time before the changes
manifest themselves as a more discernable improvement.

The team found that problems persisted in the areas of plannirg, scheduling,
and spare parts availability due to: poor communication and ccordination
between departments and groups; lack of preplanning of material requirements;
and poor preplanning of work packages due to inefficiency within the mechanica)
and electrical maintenance group. These deficiencies resulted in deferral of
PM and CM, delayed completion of work activities, and contributed to increased
unavailabiliily of plant systems,

Despite an extensive program for periodically inspecting and lubricating MOVs,
the licensee's overall program for ensuring reliable MOV operation through good
engineering and maintenance practices was inadequate. Numerous MOV failures
and problems due tc incorrect torque switch and limit switch settinye were
recurring, Although many of these problems were recognized by some licensee
personnel, as evidenced by DERs, trending reports, and engineering consultan:
findings, the licensee had not taken sufficient steps to resolve the problems
effectively. The team concluded trat due to poor departmental communications,
the licensee failed to recognize the magnitude and significance of the MOV
problems and, therefore, failed to devote the necessary resources and
priorities to implement the required cor-ective actions. Poor maintenance
practices, particularly with MOVs, had been a contributin? cause of plant
scrams, challenges to the operators, and plant unavailability.

Although it appeared that the licensee had provided a good founda“ion to
improve the performance of the M&M Department and some improvements had beer
observed, the team concluded that further improvement efforts could be slowed
by several factors, The team found that there were limited technical resources
to support maintenance programs, The team found the Technical Engineering
group and M&M Department were not staffed with a sufficient number of
experienced engineers, Consequently, the areas of PM, spare parts, and
equipment failure trending were not receiving sufficient attention, Other
factors such as the adverse impact on existing resources caused by training and
implomenting high quality improvement programs in conjunction with providing
adequate plant support, the use of inadequately trained contractor craft
personnel to perform maintenance on plant equipment, and the continuing
restructurisg of the MAM Department may also slow further improvement efforts.
Improvement programs to resolve PM and spare part problems have not been
implemented and may require severa)l years to complete.

3.3.1 Maintenance and Modification Department Staff
The team found the staffing and organization structure of the MM Department
had been in a continuous state of major transition, The restructuring came
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about in response to resolving management issues and addressing plant problems.
Some of the more s1?nif1cant changes included: (1) relocating maintenance
planning and scheduling from the Planning and Scheduling Group to within the
MM Department, (2) hiring a new MiM Superintendent, and (3) transferring the
previous M&M Superintendent and approximately 40 personnel from the MM
Department to the Nuclear Materials Management (NMM) Group. The team found
that of the recent changes in M§M Department management, the most significant
was the new M&lM Superintendent, This superintendent had extensive industry
experience in plant operations and maintenance. On the basis of discussions
with the new MM Superintendent, he appeared qualified and an asset ty the
management team, At the time of the diagnostic evaluation, the team learned
that another major departmental reorganization was imminent and that an
additional employee from outside DECo was being hired to strengthen the M&M
Department management team,

There were approximately six techniciars for every foreman in the department.
The team considered the span-of-control uf the maintenance foreman and the
overall staffing level of the M&M Department t> be adequate, with resources
strained as discuised below.

(1) Discussions with the M&M Superintendent indicated that the
instrumentation and contro! (I14C) group maintenance backlog had been
slowly increasing due to tre diversion of existing resources to
support the procedure upgrade effort and due to the frequent
vecurrence of having less than a full complement of [&4C technicians
because of attrition and th: long lead time to train new [4C
personnel. Other interviews indicated the procedure upgrade effort
has put the [&4C group behinad on technical surveillance reviews by
approximately 2 months,

(2) The mechanical and electrical maintenance group had approximately 61
craft personnel, of whom 12 were committed to trainin? through 1589.
In addition, the group had approximately 10 additiona! personne!
supporting the procedure upgrade effort., Although the licensee had
redirected construction craft personnel to replace the personnel
assigned to write procedures, the capability of this group had been
diminished because the replacements did not have a significant amount
of equipment repair experience, and due to the training commitments,

The licensee had initiated a number of actions to improve maintenance perform-
ance which included: (1) hiring three additional IAC technicians, whick had
been effective in stopping the increasing 1&C backlog trend, (2) reassigning of
responsibilities arJ organizational changes to improve the efficiency of the
mechanical and electrical maintenance group, and (3) placing SRO-qualified
personnel in the planning and scheduling group to improve work package
preparation, The team observed improvements in the areas of planning and
scheduling, communications becween operations and maintenance, and a continuing
decrease in the CM backlog.

The recent maintenance organizational changes had provided a good foundation
for improvement, but improvements were being slowed due to strained resources
and the continuing restructing of the MM Department., The team observed that
progress had slowed in reducing the (i backlog since the April 1988 local leak
rate testing (LLRT) outage and the number of maintenance-related control room
instrumentation deficiencies appeared to be trending upward, At the time of
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the diagnostic evaluation, approximately 90 items involving control room
instrumentation required maintenance and/or engineering attention,

The practice of using inadequately trained contractor craft personnel to
compensate for strained maintenance resuurces hacd an adverse impact on the
reliability of safety-related equipment, This is because the licensee had no
program for qualifying contractor personne! on specific equipment and/or
systems, and contractor personnel were used by the licensee tc perform
maintenance tasks on safety-related as well as balance-of-plant (BOP)
equipment, Contractor craft personnel were used by the licensee during the
spring outage to disassemble and check MOV springpacks for grease intrusion
which required the removal and reinstallation of the torque switches. Although
the craft personne] received some general training, they received no specific
training in MOV maintenance. Five valves, including the reactcr recircui.ation
pump B discharge valve, which had failed to close during a special startup test
conducted during the diagnostic evaluation (see Section 3.3.4.1) were found
with their torque switch improperly installed in a preloaded condition,

3.3.2 Instrumentaticn and Control Training

The I4C Training Department had just implemented a continuing training course
for upgrading and requalification of 14C personne! in identified areas. In
addition to covering systems and infrequently used fundamentals, training
covered lessons learned. The lessons learned portion of the course reviewec
applicable current industry and site events, Specialized technical training
was also to be included when required. This relatively new course was to be
scheduled such that a full cycle of the training for each shift would be

com ieted in a 3-year period. The team concluded that the I&C Training
Department had an excellent training program for [&C personnel, which should
help eliminate the type of personnel errors experienced in the past., For this
first quarter of 1988, A licensee event reports (LERs) involved the [&C group,
of which 2 LERs involved personal error,

2,3,3 Preventive Maintenance and Corrective Maintenance Progrims

3.3.3.1 Preventive Maintenance Program

Although the scope of the PM program appeared to be broader than the industry
average, the team found that the program did not fully support equipment
reliability and had contributed to safety system unavailability due to problems
in pro?ram development and implementation, The two most significant problems
fdentified were: (1) the licensee had initially identified an unrealistically
high number of PM activities to be performed for both safety.related and BOP
equipment; and (2) there was a failure to properly prioritize the PM activities
and to 1nte?ratc them with surveillances and CM after they had been identified,
As previously noted by NRC Region 1!, these problems had resulted in a
substantial number of PMs that had either never been performed and/or were past
due to be performed; and that as many as 25 percent of the delinguent items
fdentified were safety related,

The PM program was initially developed to comply with vendor manual recommenda-
tions for the initial equipment 1ist, but the program apparently did not
consider that a disparity could exist between vendor manual recommendations and
the requirements of actual operating conditions, nor did it differentiate
equipment on the basis of safety significance or potential impact on plant
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reliability. Consequently, the PM tasks totaled over 7000 items covering most
equipment in the plant. ODuring the last 9 months, the licensee conducted a
review of PM tasks against vendor manua's, prioritized PM tasks, and
significantly reduced the backlog of PM during the April 1938 LLRT outage.
Despite improvements in this area, many problems stil] existed and were in the
process of being addressed by the licensee during the evaluation.

The current PM program did not appear to be adequately balanced to provide
effective program coverage between safety-related and BOP equipment, "A"
priority tasks covered safety-related equipment and critical BOP equipment
important to plant reliability and availability, and "B" priority tasks covered
all other plant equipment, including BOP equipment not covered under "A"
priority tasks, There were very few "B" priority tasks being perforned.
Written justifications were required in order to perform "B" priority tasks,

In addition, current PM program requirements had resulted in rigid PM
schedules, Based on discussions with licensee personnel, the team found that
the rigid PM schedule requirements had caused problems in the coordination of
PM with surveillance schedules and CM activities, and resulted in safety
systems being taken out of service to perform only PM, For example, based on a
review of safety system unavailability for the month of June 1388, the team
found that on the average, one division of a safety-related system was out of
service to perform PM for approximately 12 hours each day.

To improve the methods for changes to PM requirements, primary responsibility
for monitoring the effectiveness of the P¥ program was transferred from the MEM
Department to the plant system engineers in the Technical Engineering group.
Transferring responsibility for monitoring the PM program to the Technical
Engineering group appeared functionally correct and should result in an
improvement in the implementation and performance of the program. However, the
near-term effectiveness of this change could be limited because the system
engineers were already overburdened (see Section 3.6.1.3).

The licensee was developing an improvement program to address many of the

identified weaknesses in PM program, The improvement program would require

approximately 9 to 12 full-time personnel for 2 years, appeared comprehensive,

and adequately addressed most of the identified weaknesses within the PM

| program, Oue to insufficient maintenance resources, program development and

| implementation were contingent upon receiving contractor technical support.
Thus, substantive improvement would not be expected for several months if not
longer.

| 3,3,3.2 Corrective Maintenance Program

The team reviewed the licensee's effor's to manage the CM backlog and made the
following observacions:

(1) The MM Superintendent had a thorough knowledge of the status of the
| maintenance backlog and plant problem areas that required resolution,
The CM hacklog since the April 1988 LLRT outage was slightly trending
downward, indicating that licensee efforts to reduce the backlog were
| beginning to be effective,

(2) Although licensee efforts to reduce the CM backlog were beginning to

be effective, discussions with MM Department management revealed
that little progress had been made in substantially reducing the
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number of open CM work requests that were greater than 3 months old.
The team attributed this to the licensee's persistent problems in
effectively planning and scheculing maintenance activities and
problems in obtaining necessary spare parts. Licensee actions to
address these problems are discussed in Sections 3.3.5 and 3.3.6 of
this report,

3,3.4 Motor-Operated Valve Program

Despite an extensive program for periodically inspecting and lubricating MOVs,
the licensee's overall program for ensuring reliable MOV operation through good
engineering and maintenance practices was inadequate. Numerous MOV failures
and problems due to incorrect torque switch and limit switch (LS) settings were
recurring. Although many of these problems were identified by licensee
personne!, as evidenced by DERs, trending reports, engineering consultant
findings, Fermi 2 management had not taken sufficient steps to resolve the
problem. As a result, many forms of disparate MOV corrective actions were
occurring concurrently, The team concluded that that the root causes for
recurring MOV probiems were inadequate communication between sufficiently high
levels of menagement within the Nuclear Engineering and Nuclear Produciion
NDepartment, and lack or a centralized program responsibility for MOVs, The
team also determined that there were several contributing causes. These wers
weaknesses in establishing engineering priorities for resolving MOV
switch-setting problems in a timely manner; training technicians and engineers
in MOV testing techniques; and consistently incorporating industry operating
;xperic?ce. The team referred the followup and resolution of MOV problems to
egion [11. .

3.3.4.1 Contro! of MOV Torque Switches

There was no central controlled document that specified safety-related MOV
torque switch and LS settings. Additionally, there was no procedural guidance
that required the documentation of the safety evaluation for a change of switch
setting except for the 32 MOVs that were within the scope of IE Bulletin 85-03,
“Motor Operated Valve Common Mode Failures During Plant Transients Due to
Improper Switch Settings." MOV failures were recurring because of personnel,
procedural, anu programmatic weaknesses in setting torque switches (see also
Section 3.6.5.5). The following weaknesses to control torque switch settings
were observed by the team,

(1) The MAM Department had recently established a data base of MOVs that
contained, in part, a listing of the required torque switch settings
for both the open and close directions of MOV travel. The data base,
however, was an uncontrolled document and was inconsistent, in some
cases, with torque switch settings found on some controlled
documents, The table below documents three examplas in which the
torque switch settings for three [E Bulletin 85-03-tested valves (as
recorded in the licensee's July 25, 1988 response) were not in
agreement with MAM Department records,



Valve No.

E4150F011
ES150F013
ES150FC19

(2)

July 25 85-03 Response Maintenance Data Base
Torque Switch Setting Torque Switch Setting

___Dgen/Closed Open/Closed Actual
2.25/2.00 2.75/2.7% 2,25/2.0
2,25/2.25 2.0/2.0 2.26/2.25
Less Than 1,50/1.50 1.50/2.0 Less Than

1.50/1.50

On August 20, 1988, and again on August 28, 1988, recirculation pump
B discharge valve B3100FQ318 failed t> close upon demand during
dynamic testing of this MOV, Ceveral :zontributing causes were
associated with these two failures., One of the most significant
causes, however, was that the torque switch settings were improperly
set foflouing a change out of the MOV operator for equipment
qualification (£Q) several years before.

As a result of the improper torque switch settings, the replacement
EQ MOV overator failed to deliver the required thrust to close the
valve under dynamic flow conditions. Although the investigation was
still ongoing during the diagnostic evaluation, it appeared that the
lack of an approved data base of MOV torque switch settings
contributed to the improper setting of the torque switch,

During June 1986, the closed torque switch was increased on HPCI
Turbine Exhaust Line Vacuum Breaker Isolation Valve E415F079 during a

“LLRT to a setting beyond the vendor's maximum recommendation. The

closed torque switch setting was increased so that the valve would
pass the LLRT, even though the valve had passed several earlier LLRTs
at 1ts previous setting. The MOV motor current was measured to be as
much as 18 percent greater than the name plant full.load rating.
Apparently, no formal engineering review or safety evaluation was
conducted prior to increasing the torque switch setting.

This practice of incroos1n? torque settings to pass LLRTs is
unacceptable because it only treats the symptoms of a problem and not
the actual problem, Such symptomatic repairs of MOVs was the subject
of IE Notice 82-10, “Fo1lo~inx Up of Symptomatic Repairs to Assure
Resolution of the Problem."” review of licensee documents revealed
that M§M Department personnel had made a similar observation in that
they felt the practice was occurring because Fermi 2 did not. have the
required spare parts (1.e., valves, seats, refurbishment tools) to
refurbish valves that failed LLRTs,

In view of the recent April 1988 LLRT outage, the team determined if
this practice stil] existed., A review of licensee records revealed
that in almost all instances, a valve was dissembled and refurbished
if it failed its LLRT. The team did find, however, that the closed
torque switch setting for EECW Division 2 Supply to Drywe!l Equipment
Qutboard Isolation Valve P44DOFEQEE was ‘icreased so that it would
pass its LLRT,
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(4)

The HPCI SSFI in January 1988 identified that the Reactor Building
Closec Cooling Water (RBCCW) Division 1 Return Isolation Valves
P4400FEC18 and P4400F606B (discussed in Paragraph (3) above) had
torque switch settings that were not consistent with the minimum and
maximum values prescribed by the vendor. P4400FE01B had a torque
switch setting beluw the minimum recommended value (1 versus 1-1/4).
This MOV is an isoiation valve between RBCCW and EECW and closes upon
EECW initiation, When this condition was discovered, this valve was
evaluated by Engineering to be operable in the above condition on the
basis of previously successful completion of surveillance tests, the
most pertinent one being 24.201.07, "Dynamic Auto Initiation of EECW,
Valve Position Verification Test." In this test, the RBCCW pumps
continue to run while this valve starts to shut and the EECW pumps
start, The above-minimum torque switch setting of 1-1/4 wa:
supposedly recommended by the vendor on the basis of the maximum
differential pressure the valve would be expected to experience under
design basis conditions. These conditions should include piping
failures in the nonessential RBCCW system, although the team did not
review the basis for this recommendation, Therefore, while
P41COFE018 successfully closed during a surveillancs test, there was
no evidence it experienced design-basis differential pressure (ap)
during the test., It is not a requirement tha®t this valve be
in-service tested under design basis conditions, but that would be
the only alternative for demonstrating that the valve was operable
other than actually setting the torque switch to within the
vendor-recommended values, The abcve torque switch setting was not
changed unti] sometime later in early 1988 (apparently for the valve.
to pass its LLRT (as was the case for P4400F606B)) to a closed torque
switch setting greater than l-1/4., Therefore, in the absence of
further justification, P4400FE01B should have been declared
inoperable during this interim period.

Maintenance Procedure MI-MOOG2, Revision 9, "Limitorque Motor
Operator - Periodic Inspection,” provides, in part, for the
inspection of the torque switch compartment and switch inspection,
This procedure did not require the documentation of the as-found
torque switch settings. In view of the problems the licensee hac
experienced in controlling torque switch settings, the team viewed
this procedural inadequacy as an additional factor contributing to
this problem, The licensee indicated that they planned to revise
this procedure to include documentation of torque switch settings,

Maintenance Procedure MIEOO43, Revision 4, Motor Operator Valve (MOV)
Electrical Testing," provides, in part, for the adjustment of MOV
torque switch settings, The team reviewed Section 7.4 ana found that
the torque switch setting guidance was inadequate in that the
procedure did not require: (1) that any evaluation be performed or
documented for changing the torque switch settings for BOP MOVs,

(2) only verbal concurrence by a Maintenance Support Technician (MST)
was required for changing the torque switch scttings of
safety-related (nor IE Bulletin 85-03) MOVs; and (3) only those MOVs
tested under the scope of [E Bulletins 85-03 required written
concurrence by an MST before changing the torque switch settings.
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Discussion with licensee maintenance personne! revealed that in the
past, even safety-related MOV switch settings were changed, in some
cases, solely on the basis of the decision of the electrician
performing the work., The team concluded that this practice had
significantly contributed to the licensee's lack of confidence in MOV
torque switch settings, Prior to the completion of the onsite
period, the licensee had revised MI-EQ043 to require that MST
aggrgsal must be obtained before changing torque switch seitings for
a Vs.

3.3.4,2 Control of MOV Limit Switches

The team observed several continuing weaknesse: associated with the control of
MOV Timit switches., For the most part, these weaknesses were identified by NRC
Regfon III inspectors during previous inspectiors and during the HPCI SSFI.

The team found, however, that licencee corrective actions had not always been
fully implemented or, in specific cases where tiey had been fully implemented,
these actions had not been adequate. The following examples pertain:

(1) The ¥°CI1 SSFI in January 1988 observed that procedure MI-E0043,
Revision 2, "Motor Operator Valve (MOV) Electrical Testing,“ did not
provide precise instructions on setting MOV limit switches, but
rather placed too much reliance on “skill of the craft.” The team
agreed with this observation. DER 88-0168 was specifically written
to address this SSFI concern, Although this procedure was
subsequently revised and DER 88-0168 was closed on May 23, 1988,
Revision 5§ of MI-ECQ43 stil) provided inadequate control of LS
settings. For example, Step 7.5.2 stated, "Manually close valve,
then back off slightly to allow for coast of moving parts.”

Revision 5 also increased the amount of torque switch bypass to a
value from 2 to 5 percent of disc/gate or stem travel. Although the
minimum bypass of the torque switch was increased, the team
questioned if this was sufficient to ensure that MOVs operate
properly, Setting the torque switch bypass too close to the fully
closed position may result in a valve tripping on high torque before
overcoming unseating forces. The industry norm for torque switch
bypass s typically between 10 and 20 percent of valve stem trave!
and the licensee had insufficient data to justify using less. A
review of licensee records (DER 87-44% and work request 663468) and
discussions with licensee personnel revealed that both safety-related
and BOP MOVs had failed to open because of improperly set limit
switches, Region [1] personnel were reviewing the licensee actions
in this regard,

(2) Discussions with licensee personne! revealed that they were hesitant
to increase the torque switch bypass setting because the valve
position indicator switch and the torque bypass switch were wired
nto the same position indicator rotor in many cases. Thus, the
position indication 1ight for a valve could indicate that the valve
was closed when it was actually open by the amount of total valve
ttem travel that corresponds to the amount of torque switch bypass.

This problem was documented in NRC [nformation Notice 86-29, "Effects
7f Changing Valve Motor-Operator Switch Settings.” Increasing the
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amount of torque bypass would accentuate this problem. Since the
licensee normally performs in-service testing and valve stroke timing
surveillance on the basis of remote valve position indication (no one
actually observes the valve locally), incroasin? the amount of torque
switch bypass to a significant percentage of valve stem trave! would
invalidate this method of stroke time testing. In addition, the
open/close signals from some valves provide permissive signals and
interlocks for other safety functions. The team found, however, that
for most MOVs there was a separate position indicator rotor
available, but it was not used to prevent this problem. The team
found no evidence that the effect of this arrangement on plant
operation had been analyzed. The licensee's review of Information
Notice 86-29 was closed by not1n¥ that it would be included in
response to IE Bulletin 85-03. There was no evidence in the Bulletin
response that this effect had been analysed.

(3) NRC Region 11 inspection Report 87-022 documented a concern thit the
licensee adopted a valve control logic that deliberateiy backsests
globe and gate valves using the torque switch. In an October 3,
1257, letter to the NRC, the licensee committed tu rewire
safety-related MOVs to use LS on open stroke to prevent backseating.
Many BOP MOVs were stil] configured to trip on torque at the
completion of the open stroke. These BOP MOVs may fai) as a result
of this practice because the valve may become stuck on its backseat.
In addition, the procedure for LS setting MI-E0043 step 7.5.3.5 does
not provide precise enough irstructions to ensure that the open LS is
set with enough stem travel left to prevent backseating during
coasting after limit switch actuation. The procedure directs the
technician to "manually open the valve, then back off slightly (less
than 5 percent) to allow for coast of moving parts." The amount of
coast required s a function of several parameters, including valve
stem speed and the amount to back off should be pracisely set,

3.3.4,3 MOV Maintenance Procedure Weaknesses

In addition to the procedural weaknesses associated with the setting and
control of MOV torque and 1imit switches, that are discussed respectively in
Sections 3,3.4.1 and 3.3.4.2, the team found two other MOV procedura)
weaknesses,

(1) Maintenance Procedure M1.MOO02, Revision 9, "Limitorque Motor
Operator - Periodic Inspection,” provides in part, for the periodic
inspection of MOV motors. The procedure, however, provides no
requirement to periodically inspect, clean, and replace as necessary
the brushes for the motors of direct current (dc) powered MOVs, even
though such guidance is recommended by Limitorque. The licensee has
approximately 36 dc powered safety-related MOVs, A subsequent review
of licensee records revealed that the MPCI SSFI documented the same
weakness 1n January 1988, Discussions with M4M Department personne)
revealed that the licensee planned to revise MI-MOO02 to include this
guidance before the end of 1988,

{2) MI-EQ043, Revision 4, "Motor QOperator Valve (MOV) Electrica)
Testing,” provides, in part, for the post-maintenance testing of MOVs
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following MOV repairs or switch adjustments. The team reviewed the
pcst-maintenance testing requirements (Sections 7.7 and 7.&) and
found them inadequate for providing assurance that an MOV wil)
operate upon demand fellowing MOV maintenance. The procedures
provides additional assurance of post-maintenance operability for
valves tested under IE Bulletin 85-03. The procedure requires tha*
for those 32 MOVs that were tested under [E Bulletin 85-03, a
Maintenance Support Technician (MST) must review the work performed
and the post-maintenance testing completed prior to closeout of the
work package. The team found two examples of inadequate
post-maintenance cesting:

a. The team olLierved that inadequate post-maintenance testing
requirements contributed to the initial failure of the licensee
to identify the root cause of the August 20, 1988, failure of
Recirculation Pump B Discharge Valve B3100F031B to close upon
demand. Following repairs to B3100FO31B, the MOV was only
tested under static flow conditions without the use of
diagnostic clectronic signature analyses which wou'ld have
revealed that the MOV torque switch was set too low to allow the
valve to stroke under dynamic flow conditions,

b. A review of licensee rerords (DER 88-0102) revealed an example
where the valve packing was adjusted to the RCIC Turbine Steam
Stop Valve ES150F045, but not all the post-maintenance testing
requirements of MI-.EQ043 were performed because plant operators
desired to restore RCIC to operable status as soon as possible
following completion of the packing adjustment,

3.3.4,4 Response to [E Bulletin 85.03

The licensee's July 25, 1988, response to [E Bulletin 85.03 had fincorrectly
reported some information and had failed to followup on the generic aspects of
problems found. The team had the following two observations.

(1)

The testing in response to IE Bulletin 85.03 included electronic
signature analyses for MOV parameters, such as stem thrust, motor
current, and stem travel while loaded with simulated differential
pressure (load cell) or with a differential pressure across the valve
disc. Thirty-two valves were tested in the HPCI and RCIC systems,
Four valves were found to be overthrusting; three of these were more
than 120 percent over design values. This overthrusting condition
indicated potentially serious operational problems with approximately
10 percent of the safety-related valves tested. This type of testing
was not promptly extended to the nther safety-related MOVs to
determine if similar problems mey exist, A review of licensee
records indicated one instance in which an MOV operator overthrusting
condition resulted in damage to residual heat removal (RHR) MOV
E1150FC078.

The July 25, 1988, response implies that for RCIC Pump Suction from
Suppression Pool First Isolation Valve ES150F031, there is a limiter
plate that prevents the torque switch setting to be increased above &
value of 4,00, Discussions with licensee personnel revealed,
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however, that there was no limiter nlate installed for E5150F031, and
that the maximum setting of 4,00 was an administrative limit. The
team found that there were five other safety-related MUVs that did
not have torque switch limiter plates, including HPCI system MOY
F4150F079, that is discussed in Section 3,3.4.1, These MOVs could be
damaged i the torque switch settings were set beyond the value that
the limiter plate is intended to restrict. Discussions with licensee
personne] revealed that a potential design change (PDC) had been
issued in order to install the torque switch limiter plates for the
affected MOVs,

3.3.5 Planning and Scheduling

Ineffective M&M Department planning and scheduling adversely affected the
implementation of the PM program, resulting in numerous missed PM tasks;
contributed to increased time for completion of CM work; and adversely affected
the availability and reliability of plant systems. Problems that contributed
to poor performance of maintenance planning and scheduling are detailed below:

(1)

(3)

foor performance of the planning and scheduling group contributed ty
a number of scheduling oversights and errors resulting in PM tasks
not bcing completed within their specified frequencies.

DERs 88-0242, 88-0243, 88-0247, and 08-0248 document examples
involving scheduling oversights/errors,

PMescheduled tasks did not make allowances for potential rescheduling
of work due to plant/equipment conditions that may affect completion
of the work. For example, DER 88.0245 documents a case where PM
tasks could not be completed because the reactor building crane was
inoverable. The repair of the crane took longer than planned and
resulted in a schedule slippage.

Poor planning resulted in work packages sent to the field without
prior verification that all necessary job prerequisites were
satisfied.

(a) DER 88-0260 documented a case where an insyrument could not
be calibrated because it was not installed. The
engineering design package EDP-3644-2 that specified
installation of the instrument had not hHeen implemented.
verification of completion of the EDP was not performed
prior to scheduling the work,

(b) DER 880040 documented a case where replacement of
underwater lights for refueling could not be performed
because replocement c=pare parts were not a stock item. The
work package was sent to the field without prior
verification that the spare parts were available,

Poor communication and coordination between operations and
maintenance resulted at times in the delay and/or refusal of work
packag s to be released for implementation, For example, DER 88.0132
documents a delay of 14 Agastat relay changeouts because of plant
conditions, conflicting surveillances, and apprehension of
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operations, Poor coordination and communication among the work
groups involved contributed to a misunderstanding of the work scope,

iscussions with licenses personnel indicated that due to
insufficient lead time for operations to review work packages, lack
of feedback from maintenance addressing Operations guestions and
concerns, and poor ~oordination of PM, CM and surveillance
activities, Opera.....s was apprehensive, in some cases, about
approving work packages for implementation,

(§) The supervisors in the mechanical and electrical group did not have
adequate time to plan work because work packages were often provided
to the first line supervisors 24 hours before they were scheduled for
implementation,

- (6)- Lack of involvement of first line supervision during work contributed
to delays in completion of routine maintenance activities. Foremen,
who were responsible for outaining necessary spare parts, were
snending an excessive amount of their time tracking down spare parts
because of availability problems.

In April 1988, the maintenance planning and scheduling function was relocated
from the Planning and Scheduling Group to the M&M Department. The maintenance
planning and scheduling group had a good mix of technical qualifications
including planning and scheduling expertise, two SROs, and mainienance
experience, This group maintains a 48-week, long-range schedule of
surveillances and PMs; a 30-day "look ahead" schedule, which includes PMs,
surveillances, and modifications; a 7-day schedule, which was a refinement of
the 30-day schedule and incorporates scheduled CM actions, and the 72-hour work
schedule, Forced outage planning and scheduling also was conducted by the

g~"’upo

Licensee efforts to improve scheduling and planning performance appeared to be
having a positive effect, These efforts included: (1) conducting daily
meetings between maintenance groups and purchasing, and between maintenance and
operations to review upcoming maintenance activities and resolve delays and
fssues with work packages, (g) providing operations work packages in advance
and holding personnel accountable to be knowledgeable of the work scope in work
packages, (3) reassigning of the functions of work package preparation from a
single group to each individual maintenance group, and (4) reassigning MSTs to
the maintenance groups to support this function and assist the foreman,

Discussions with licensee personrnel indicated that an improvement in the
coordination of maintenance and surveillance activities was noted by Operations
and that efforts made to improve coordination of maintenance activities with
Operations had produced improved working relationships. There were no priority
"A" PM tasks that were overdue, which indicated an apparent improvement in the
scheduling of PM activities, Licensee changes to improve the work package
preparation process should result in foremen receiving better quality work
packages and far enough in advance of schedule due dates for review and
preparation of the work activity, In addition, the thirty-day look-ahead
schedule was & significant improvement that allowed foremen, supervisors, and
work package preparers time to ocetter plan their time and resources. These
improvements, however, may be slowed due to the following additionz. weaknesses
observed by the team:




(1) Although approximately 35 percent of the available M&M Department
manpower was designated for contingencies, non-M&M Department
schedule requirements, such as DER review and resolution, emergency
plant support and forced outage activity inordinately disrupted the
schedule of activities and, in particular, precluded the
implementation of scheduled CM,

(2) Several staff of the planning and scheduling group did not have an
adequate knowledge of plant systems, thus limiting their ability to
estimate job manpower and schedule requirements,

(3) The supervisor of planning and scheduling lacked knowledge of how
planning and scheduling is done at other plants, thus limiting the
ability of Fermi to emulate proven practices without a
trial-and-error period.

(4) Toie PM work packages lacked sufficient work scope, thus requiring
thet operators and maintenance personnel jointly spend time
determining the nceded tagging requirements (see Section 3.2.4.1),

Improvements were sti!) needed ir .“2 coordination of PM with CM and
surveillance schedules. The pla nin and scheduling group had not fully
optimized the PM schedules with '« su/veillance schedules. A significant
number of PM tasks were due by .ne snd of the month of August and most of the
surveillances due at the end of August on the corresponding equipment had
already been performed, .

3,3.6 Spare Part Availability

Lack of availability of required spare parts nad resulted in reduced
reliability and availaLility of systems, The availability of spare parts had
become an increasing problem at Fermi and had a significant impact on the
performance of the M§M Department. Due to the protracted construction period,
a lot of the mechanical and [4C equipment at Fermi is of an older vintage than
normal for a plant in a startup test program. Some of the vendors are now out
of the nuclear business or out of business altogether, Problems that
contributed to the lack of availability of spare parts included:

(1) Deficiencies within the Spare Parts Referen.e System (SPRS), which is
used to determine required spare parts ‘or components, had resulted
in work packages sent out into the field without the necessary parts
required to perform the job, Fzi svample, DER 88-0028 documents a
case where maintenance on the ACIC ard core spray north equipment
co0ling unit could not be fully completed, It was found that the
SPRS indicated that the component required two matched belts, when it
required three, DER B88.024F also documents a case where PM could not
be completed because the filters listed in the vendor manua) were
different from the filter specified for the component in the SPRS,

(2) Poor warehouse handling of sa‘ety-related material resulted in
materials identified 435 available in the warehouse, when in reality
they were not, Warehouse practice at the time of receipt of
safety-related material was to enter into the Material Management
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System (MMS) the material received as stock quantity available. This
information was automatically transferred over to the SPRS. However,
in reality, the meterial was not available for use until it was
accepted by cuality control (QC) and released for stocking., This
practice had resulted in cases where work packages were sent into the
field after verification of spare part availability through the SPRS
azeg g:rcugh the material lad not been accepted by QC and was put on
o .

(3) Lack of planning of material requirements which resulted in delays of
(M activities and of PM tasks not boing completed within their
respective frequencies. For example, JER 88-0411 documented a case
where changeout of Agastat relays for the radwaste sump could not be
completed as scheduled because parts were not available., It was
found that although parts availability was checkec-and replacement
parts were ordered, the PM schedule due date was missed because the
replacement parts could not be obtained in time. DER 881269
documents another case where known needed replacement parts should
have been available for repairs, Filters needed for the turbine
building .nd radwaste heating, ventilation, and air conditioning
(HVAC) systems which were found to have a high differential pressure
and ?ecﬁod replacement; however, no replacement filters were
available,

(&) A working pro3raa did not exist for the identification and possible
rtplaco?ont of equipment for which spare parts are not commercially
available,

The team found that numerous work packages in the 7-day and 3-day work schedule
were deferred due to lack of spare parts, For example, on January 11, 1988, »
the licensee discovered that 2 of 28 electrical box cover holts ¢ the division
B RHR pump had sheared off, However, because of problems in obtaining the
necessary spare parts from the equipment vendor, work was put on hold, At the
time of the diagnostic evaliation, replacement parts stil)l Pad not been
obtained by the licensee. As of August 29, 1988, there were approximately 44
work package deferrals due to lack of spare parts. In addition, the team found
that because of insufficient spare parts due to poor outage planning, the
licensee, in some cases, increased torque switch settings for MOVs in the 1986
and 1988 LLRT outages to pass local leak rate tests.

Quring the June 1988 reorganfzation, a new group was created, consolidating
Material Engineering, Nuclear Procurement and Nuclear Materials, called the
Nuclear Material Management (NMM) group. The NMM group will Lssume the
responsibility of dcvclopin? ang implementing an improvement program to address
the obsolete equipment problems. The NMM group required an additiona) 1f
engineers/technicians to implement the program, which at the time of the
dﬁa$nost1c evaluation had not been approved. Once the program is established,
staffed, and implemented, the licensee estimated that 1t would take
spproximately two ycars to complete,

The licensee had inftiatcd & number of other corrective actions to improve
spare parts availability, such as preplam ing the necessary materia)

requirements needed to perform PM schedulea for the coming months to ensure
material avatlahility, improving trne SPRS to «nsure an accurate list of al)
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parts for each component exists, and reviewing warehouse inventories. The team
cbserved that many of the corrective actions were either just recently
implemented or were stil] ongoing and; therefore, the effectivenets of these
actions covld not be fully evaluated. In addition, the licensee had engaged a
consulting firm to evaluate the broad area of material control prior to the
start of the diagnostic evaluation,

3.3.7 Equipment Failure Trending and Root Cause Analysis

Although the MM Department had a program in place to track equipment failures,
the team found that the effectiveness of the program was limited primarily due
to a lack of technical resources to support the program. The team reviewed the
methods for tracking of equipment, as specified in Management Directive FMD
MALl, Revision O, entitled "Maintenance."” Trending and failure analysis of
equipment were being performed both in the Technica) En21neorin9 group (see
Section 3.4,.4) and in the MM Department, Within the MM Department, the
Nuclear Plant Reliahility Data System (NPRDS) Coordinator was responsih’e for
compiling failure data, snalyzing failure data for repetitive equipment
fatlures or negative trends, and providing periodic reports on the results of
analyses. On the basis of a review of various documents and licensee
interviews, the team had the following observations:

(1) A review of trend reports ‘ndicated that the results of anmalyses of
equipment failure data appeared to be based primarily on a
statistical compilation of the data rather than on a detailed
analysis of the failure data. The team found that because only one
individual was assigned this function and because of monthly
reporting periods, insufficient time was available to allow a more
rigorous analysis of the data. Also, no maintenance personnel
attended the recent Muman Performan,® Evaluation System (HPES)
traini g course which provided traint, v in root cause analysis,

(&) A review of data contained in the March .nd June 1988 trend reports
indicated that the licensee was experiencing failures of MOVs, The
team found that nany of the MOV failures :hat had occurred appeared
to be due to a lack of PM and problems in setting proper torque and
Timit switches. Weaknesses in the root ¢ use evaluation and trending
of equipment failures for MOVs runtributed to & lack of effective
corrective acticns to prevent recurrence,

() Maintenance personre! and system engineers did not always make
effective use of the equipment fatlure history. Ac¢ministrative
Procedure POM 12,000,015, Revision 31 entitled "Work Request,”
specified as part of the work package preparation that maintenance
personnel perform a review of available equipment history to
determine if a rocurrsng failure is indicated, and if so, consider
the need for a POC or DER prior to formulating required rework or
repair, [t was found that the work request tracking system was not
an effective diagnostir %oo0l, and as a result, personne’ were forced
to use alternative methods, such as tee manual equipment history
cards or NPRDS, which were not easily accessed by pertonnel, I[n
addition, a sample review of work packages indicated a weakness in
documenting the cause of equipment fai'yre, Lack of documentation of
root cause of equipment failures would diminish the effectiveness of
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equipment history files as a diagnostic tonl., To improve performance
in fdentifying repetitive equipment failures, increased management
attention had been placed on emphasizing the use of equipment history
files. The licensee had also revised the DER process to lower the
threshold of reportability to promote identification of problems
adverse to quality.

The team conclr ' d that because of a lack of maintenance engineers and plant
system enginee. . in the Technical Engineering grc ., insufficient management
oversight, anc a lack of personnel training in failure and root cause analyses,
the equipment failure trending prograr was not effectively implemented,

3.4 Testing

The team reviewed the licensee's testing program: and their implementation,
with emphas‘s on testing requ.red by Technica'! Specifications (TS). Testing
done in accordance with Section X! of the ASME Boiler and Pressure Vesse! Code
was required by TS 4.0,.5, and was alsc evaluated by the team, Testing
procedures were reviewed for adequacy and completed tests were re' iewed,
including follows-up corrective action. The team witness the ¢ .uct of
surveillances on an EECW pump 2and on an EDG. Tost1n? of ~afe’ reliced and BOP
systems were included in the evaluatior, with special empnas = | .aced on
testing for the EECW and RCIC systems.

The team observed a number of strengths and good practices in TS-required
testing, as well as some programmatic and technica! weaknesses, Testing needed
to satisfy requirements other than those found in TS 2nd Secticn XI wa:
determined to heve significant deficiencies.

3.4,1 Technical Specification Surveillance ":sting

3.4.1.1 Administrative Control of Surveillance Testing Procedures

Surveillance tests intended to meet TS requirements were performed by a wide
variety of groups on site, including Operations, Maintenance (includiny 1&C),
Radiation Protection, Reactor Engineering, and Chemistry. Recponsibility for
the technical accuracy, completeness, and clarity of surveillance test
procedures was similarly distributed widely across the various Nuclear
Production work groups. A “"Responsible Section Mead" was designated for each
surveillance test procedure to ensure each procedure ‘eceived a comprehensive
review at least every two yeirs, The Procedures Cooiaination Group (under the
Business Planner) tracked the review process and issued a notice to alert the
Responsible Section Head of the need to perform the biannual revisw, |7 the
review was not completed by the two ye2  oint, the procedure was added to a
monthly overdue 1ist that was distributed to each Responsible Section Head and
the Plant Manager. Programmatically, this approach to controlling surveillance
test procedures appeared to be zdequate. A review of the last six monthly
overdue 'ists showed that an average of about 150 procedures were carried in an
overdue status each month, The licensee planned to reduce the number of
overdue procedures to zero by the end of 1988 by conducting 1amnual reviews on
all procedures concurrent with « human factors procedure upgrade effort that
was axpected to be completed by that time,

Additional comprehensive reviews of all TS surveillance test procedure. were
being performed through the licensee's Technical Specification Improvement
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Program (TSIP), and this was viewed b; the team as a strength provided the
results were fully implemented. The TSIP was begun in October 1987 to adcress
a long history of incorrect TS interpretations, incomplete or missed
surveillances, poorly written tests that did not test the necessary components,
and failure of personnel to follow procedures. The results of the team's
evaluation of the TSIP surveillance procedure review process are discussed
bcgo;.3 Additional evalyation of the provisions of the TSIP is found in Section
3. . . .

Under the TSIP, an extensive review of each T3 requirement, the system and
equipment operating characteristics, and the design basi: was performed,
Procedure language was assessed for clarity, and a determination was made
whether the surveillance test adequately demonstrated operability. A file
containing related design calculations, UFSAR excerpts, drawings, and other
pertinent information was assembled to document how each TS surveillance
requirement was satisfied. Where appropriate, recommendations for TS changes
or procedure modifications were made. In addition, TSIP personne! were
developing a computerized cross reference petween each TS requirement,
associated surveillance procedures, and components tested,

Some weaknesses in the TSIP were identified, however, Program effectiveness
may be diminished because the section heads responsible for procedure
maintenance were not required to implement the procedure modifications
recommended by TSIP personnel, The program relied heavily on the persuasive
skills of program marigers t¢ implement those modifications., Therefore, the
extent to which the results of this review will be reflected in revised
procedures s unclear,

The review phase of TSIP was expected to be completed on schedule in December
1988, after which the TSIP Group will be disbanded. Discussions with the
licensee revealed that few plans had been mage for maintaining the knowledge
base developed by TSIP and documented in the TS requirement files after
disbanding of the TSIP Group. It had not yet been decided which group or
groups would be given custody of the files developed b{ T.'P, nor whet their
responsibilities for maintaining the files would be. The licensee agreed that
maintaining this knowledge base on an ong:ing basis in response to plant
modifications, revisions to the TS or UFSAR, and rtgulctory changes would be
beneficia) in assuring the ability to aemonstrate TS compliance, but was
reluctant to commit to this course of action due to resource constraints, The
Jicensee did plan to upgrade the procedure review guidelines used for the
biannual procedure review to briny these reviews more into line with the
standards of TSIP,

3.4.1.2 Surveillance Scheduling and Tracking Program

Responsibility for day-to-day administration of the TS surveillance test
program lay with the Surveillance Scheduling and Tracking (SST) Group. The S8V
Group used a computerized program with manual backup to ensure that
surveillance tests were performed within the time limits specified by TS,
Because their efforts most directly supported the Operations Department, the
SST Group was transferred from the Technical Engi-2ering Group to the
Cperations Department during the period the team was on site,
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The SST program and its implementation were viewed as & strength by the team,
Conservatism was built into the SST program to aid in assuring the timely
completion of TS-required surveillance tests, and effective methods were used
10 notify the appropriate personnel of upconinq surveillances. A mode change
1ist was prepsred when necessary to identify all surveillances needed prior to
changing modes, and SST personnel bricfed the NSS each working day to ensure he
was aware of surveillances nearing the end of their grace period,

The effectiveness of the program can be seen in the relatively small amount of
gract period used, The maximum grace period permitted by TS 4,0.2 was 2

§ percent extension beyond the required surveillence interval, SST was used
to schedule ana track 1083 individual surveillance items, and in the period of
June 1, 1988 to September 30, 1988, a tntal of 1621 items required performance
(some items came du? more than once). Of these, a total of only 64 items used
2: houvsior more grace time, and only two were not completed before their grace
time expired,

The SST Group staffing level of three full time personnel was marginally
2dequate for performﬁn? day-to-day SST activities and had sometimes resulted in
delays in routing completed tests for review (see Section 3.4.1.3.2).

One impro' ement planned for the SST program was the development of 2
computerized related Jork items cross reference, Each surveillance task in the
database was to be flagged to identify related work items as an aid in
scheduling related surveillance, PM, and other work items together to minimize
equipment cown time, The licensee was us rg a manual method to schedule
related work items together until the p* .ess could be automated. Under the
manual method, the SST Group brought ft eard surveillances where possible to
correspond to scheduled PM, Related corrective maintenance items were folded
into the schedule at meetings between the SST Group and other grouos
responsible for performance of surveillance, PM, and corrective maintenance,
Although this method of attempting to schedule related work together appeared
to be programmatically sound, licensee personnel stated thai in practice
related work items were sti1] not being well coordinated, primarily due to
weaknesses in PM scheduling (see Section 3.3.5),

3.4,1.2 LASME Section X1 Testing

5,4.1.3.1 ASME Section XI Testing Commitments

Fermi was committed to perform inservice testing (IST) of ASME Code categories
A, B, C, and D valves, ASME Code class 1, 2, and } pumps (and some non-ASME
Code classed pumps) in accordance with Section XI, IZubsections IWV and [wP, of
the ASME Boiler and Pressure Vesse) Code, '980 edition, through the Winter 1980
Addenda. The Fermi IST program had received NRC approval, Where it was
impractical to meet Code requirements, relief was granted by NRC.

3.4,1.3.2 Administrative fontrol of ASME Section XI Inservice Testing

Responsibility for the IST program lay with the Inservice Inspection (!SI)
Group in the -echnical Engineering Group. Requirem .nts for program
administration were well defined and in general well executed. Forma!
procedures were in place to specify the purpose and scope of the progrem; to
designate the personnel responsible for program development, maintenance, and
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implementatior; and to specify program requirements with regard to test results
analysis, corrective action, and record keeping., Although not formally called
for in program procedures, the team found that self audit: of the program were
done "y the ISI Group, resulting in improvements to the program and correction
of program deficiencies. The provisions of the program generally represernted a
conservative approach Lo fulfilliny ASME Section X! requirements. Scheduliny
and tracking of tests required bv the 157 program were done through the SST
program discussed in Seltion 3.4.1.2. On the whole, administrative contrc) of
:ho ;ST program was viewed as a strenyth by the team, but ~ome weaknesses were
ound,

The team found the documents governing the 13T proyram to be needlessly
cumperscme, IST program administrative cintrol requirements and guide!ires
were Aistributed among three differcnt administrative procedures: NE 6.6,
“Inservice Inspection Programs;" POM 12,000.61, "Inservice Tostin, Program for
Pumps and Valves;" ana POM 41,000.22, "Inservice Testing Program for Pumps and
Valves--Implementation and Control." Many of the provisions found in one
procedure were duplicated in one or both of the others,

Nonconservative approaches permitted by Section XI, but that were no longer
being “ollowed by the licensee, were found in the administrative procedures.
For example, all three administrative procedures nermitted placin? a pump in
service (1,e,, declaring it operable) under circumstances that call for
establisning new testing reference values for the pump, provided the ew
reference values were obtained within 96 hours., A))] three administrative
procedures also permitted a valve to exceed its maximum stroke time and not be
declared inoperable until up to 24 hours later,

The licensee indicated to the team that the ST administrative procedures would
be consolidated into a single Fermi Interfacing Procedure (FIP) and the
nonconservative provisicns would be removed by the end of 1988. However, some
licensee personne! expressed concern that the guidance provided by upper
management for carrying out this consclidation effort was overly restrictive,
In particular, program description information such as methodologies to be used
for !SI testing, calculating ISi test acceptance criteria, and establishin

pump reference values was not to be included in the FIPs. but could be included
in an "overview document"” if the group responsible for the program chosz to do
$0. It was the team's view that a detailed program description is essential to
maintaining program 1nte?r1ty and ensuring that all requirements associated
with a program are fulfilled., As such, the team concluded that it would be
advantageous for the licensee to require that formal program descriptions be
maintained in a visible location, whether in the FIPs or elsewhere, rather than
leaving .his as a discretionary item,

The process by which completed Section XI tests were reviewed was found to have
problems. Sectfon XI requires that testing frequency be increased when testing
indicates degradation of component performance. For valves this means that
quarterly testing must be changed to monthly testing when stroke time increases
by 25 percent or more on successive tests. As reported in LER 88-031, the
stroke time for HPC! system valve FOE7, while less than the maximum allowed,
experienced an increase of 36 percent between the tests of May &, 1988 and June
10, 1988, This was not discovered until August 15, 1988, well after the valve
should have received its first increased frequency stroke time test. The valve
was subsequently tested on August 1€, 1988 and its stroke time had returned to
a value close to that determined in the May 8 test. The valve was also placed
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on the month'ly “IST Pump and Valve Out-of-Spec Status Report" dated August 18,
1988 to request that the SST Group increase its scheduling frequency. The
report erroneously specified an increased frequency of 46 days for the valve,
which would have beaen appropriate for a pump with degraded performance. SS7T
personne) recogniiea the error, however, and pu* valve FO67 on the proper
monthly test freauercy.

Three tartors contributed to the licensee not discovcring problems like the
FO67 valve oroblem described above in a timely manner, First, changes in valve
stroke time wera not calculated at the time testing was completed. When the
NSS ceviewed a completed valve stroke test, he verified only that a maximun
stro¥e time was not exceeded. Second, the marginal staffing leve! of the SST
Group sometimes caused delays in routing the completed test from Operations to
the 1S] Group for review. Third, the marginal staffing level of the ISI Group
caused delays in analyzing the completed test data. The corrective action
taken by the licensee was to publish the IST Pump and Valve Out-of-Spec Status
Report biweekly instead of monthly, and to change IST administrative procedures
to require IS] Group review of tests within seven working cays of their
completion, In addition, during the team's onsite period, the Technical
Engineering Group made a request to the Plant Manager for another full time
employee to support the IST program, The licensee acknowledged the margina)l
staffing in the SST Group but had no immediate plans to increase their numbers,

3,4,1,3.3 ASME Section XI Pump Testing

ASME Section XI pump testing at Fermi performed uncer the IST program met or
exceeded the requirements of the ASME (ode., Particular strengths observed by
the %eam are discussed below,

A formal procedure was in place to govern the establishment of new pump
reference values., This procedure <mployed 2 linear regression technigue to
develop a best fit curve for reference value data points, Lines were then
drawn to designate acceptatle pump performance, and the alert and required
action ranges. The alert and required action iinos were drawn somewhat more
conservatively than Section X! would require, to ensyre that marginal
performance was properly evaluated.

The number of pump vibration readings taken exceeded the requirements of
Section XI. Personne)l were required to undergo a formal qualification process
cefore being placed on the licensee's list of qualified vibration technicians,
and only these personne)l were permitted to do vibration testing. LogQs were
maintained to identify the tests a given vibration analyzer was used fcr, and
to identify the technician who performed each test, Althou?h not formally
required by ST program procedures, pump performance data, in~luding vibration
results, were trended by the [3] Group.

Conduct of pump testing was evaluated and is discussed in Section 3.4.1.4,
3.4,1.3.4 ASME Section XI Valve Testing

The team reviewed the most recent revision of the Fermi 2 valve [ST program,
Program records and completed valve tests were included in thi, review, as well
as interviews with operators responsible for performing valve testing.
Notwithstanding the failure to perform timely reviews of tes’ results discussed
in Section 3.4.1.3.2, )icensee records for trending motor operated valve stroke
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times were found to be well kept, and were considersd a strength. Valve stroke
times were reviewed to detect slowly increasing trends, although this was not
formally required by program procedures. Along with these strengths, the team
identified several notable deficiencies.

Procedure POM 24,207.04, "RBCCW/EECW Miscellaneous Valves Test," stated in its
precautions and limitations section “The surveillance test should be terminated
promptly upon indication of excessive valve vibration, jerky valve motion,
binding, unusual noise, overheating or other erratic operation.” Discussions
with licensee personne! revealed, however, that valve testing consisted of
tinin? valve strokes from the control room, and no one was routinely stationed
at valves under test to make the kinds of observations referred to in the above
statement. SI personne)l indicated to the team that the valve testing program
vould be revised to require direct observation of valve performance at least
once & year for accessible valves. Valves in areas not readily accessible
during operation were to be observed when plant conditions permitted,

The [S] Group used a forma) methodology for determining or changing IST program
maximum allowed valve stroke times, This method derived maximum valve stroke
times based on 135 percent of a historical average of the measured stroke times
for each valve, and was intended to identify degradation of valve performance
that warranted corrective action. The team found that this methodology did not
include comparison of newly determined IST program maximum stroke times with
the master valve list (HVLK maximyms determined by Nuclear Engineering design
calculations, For example, the maximum allowed stroke time for EECW valve
FE0L1A was unilaterally revised in August 1988 by the ISI Group from 50 seconds
to 66 seconds because its measured stroke times were consistently very close to
80 seconas. Nuclear Enginecrin? design calculation DC-2712, rev. D gave the
maximym stroke time for this valve as 50 seconds, and gave the general guidance
that deviations between the MVL and field tested values were to be addressed to
Nuclear Engineering for resolution, The licensee planned to resolve these
problems by requesting a revision of the MVL maximum value for valve FE01A and
revising the work instruction governing IST maximum valve stroke time
determinations to require verification of new values against the MVL.

The Fermi valve IST program had no provisions for tracking check valve test
fatlures. For example, EECW check valves F182 and F111A were tested on March
19, 1987 ana July 27, 1988, respectively. In each case, the check valve failed
1ty seating test orn the first attempt, but passed on a second attempt with no
documented corrective action between attempts. These failures were documented
on the cover sheet for each test, and therefore could have been noted by IS!
personnel during their review of the completed tests. However, there war no
mechanism in the valve IST program to keep track of such failures, Tracking of
check valve failures would bring *o light repetitive problems and serve as a
basis for further investigation 4 4/or corrective action. The licensee
indicated that work was underway to computerize many aspects of the IS8T
program, and this would be one of the items that would be followed with the
computer,

3.4,1.4 Conduct of Testing

The team observed the performance of two surveillance tests, The first was the
quarterly pump test for EECW Division |, and the second was the monthly EDG #1!
start and load test. In each case, & thorough prebrief was conducted in the
control room to discuss test objectives, prerequisites, and precautions. An
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overview of how the tests were expected to proceed was discussed, including
which specific persons would be responsible for carrying out key parts of the
procedure. The operators porforming the tests were generally knowledgeable and
followed the procedures properly. There was good coordination between
personnel in the contrc) room and the operators running the test at the
equipment location, For the pump test, health physics coverage was necessary,
and the team observed good coordination between testing and health physics
personnel, Test conduct was judged to be adequate overall, but some weaknesses
were identified by the team,

Deficiencies were noted in the verification of instrument calibration data,
The EDG test procedure, POM 24.307.14, did not call for verification of
calibration data., Further investigation revealed that the EDG local control
pane! meters received no periodic calibration or PH, and were last calibrated
in 1984, This included the EDG kilowatt meters used to verify compliance with
TS. The licensee indicated that one product of TSIP was to be a list of
instruments used in vcrifyin? TS compliance, and that this list would be used
by I8C personnel to ensure all necessary instruments were placed in a periodic
calibration program, For the near term, the licensee planned to seek
assistance from an offsite corporate caiibration team to calibrate the
deficient EDG kilowatt meters, and to create 'A' priority PM events to
calibrate 21! of the meters periodically.

An example of inattention to detai) was observed during the EDG test. Step
10,11.5 of Attachment 1 to the procedure called for adjustment of the EDGC
output voltage to between 4160 and 4300 volts., Test personnel mistakenly
thought that each voltmeter division represented 200 volts, when in fact each
represented 100 volts, and the voltage was inadvertently set at about 4120
volts, After prompting by a diagnostic team member, the voltage was adjusted
to within the requircd range,

Procedure POM 24,207,08, which governed the EECW pump test, called for
verification that the system gauges to be used in the test were within
calibration, The methoc used by test personnel to obtain this data was
inefficient, The use of calibration stickers on plant prucess instrumertation
was discontinued in the spring of 1988, so it was necessary to verify
calibration dats with the I8C shop. This was not done befrre entering the
plant, an¢ a 10 to 15 minute delay was experienced while the control room
obtained the data from the I&C shop and relayed it to the test lead person at
the pump.

3,4,2 Non-Technical Specification Testing

3.4,2.1 Performance Scheduling and Tracking Program

The licensee maintained a computerized Performance Scheduling and Tracking
(PST) program to schedule and track the performance of periodic testing not
required by TS. The PST program was run by the SST Group within the Operations
Department, The testing managed by this program satisfied items such as BOP
fire insurance requirements, UFSAR commitments, NRC commitments, special
requests from Nuclear Engineering or other work groups, or as a result of the
licensee's Performance Evaluation Program (see Section 3.4,3), The structure
of the PST program was very similar to that of the SST program (see Section
3.4.1.2), and in genera) it appeared to have the features necessary to
adecuately control, schedule, and track testing that had been determined to be
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important to safety and/ur was intended to fulfil) Fermi commitments, but not
required by TS.

One programmatic weakness was noted. The PST program contained ne provision
for identifying the person or group that should review the completed test. The
memory of SST personnel was relied on for successful routing of the completed
test to the correct reviewer, For example, a post modification test used to
check RCIC turbine peak RPM dur1n$ the system starting transient (see Section
3.4,2.2) was scheduled through PST, After completion, the test was routed to a
Technical Engineering Group Systems Engineer, who subsequently determined the
correct reviewer to be an engineer in Nuclear Engineering.

One weakness in FST progran implementation was noted by the team., Although the
program was capable of producing a print out of past due PST items, such a
print out was not often made nor disseminated, This left open the possibility
that NRC commitments could go unmet and/or UFSAR requirements could go
unverified for extended periods.

3.4,2.2 RCIC System Testing

Testing activities pertaining to the Reactor Core Isolation Cooling (RCIC)
System were evaluated by the team. Although the implementation of RCIC testing
required by TS appeared to be adequate, it was found that specific commitments
of the UFSAR were not being verified by testing, and that testing dirtated by
good engineering practice was not being done in many cases.

No credit was taken for RCIC system operation in the Fermi accident analyses.
Therefore, the system, with NRC concurrence, was not designuted or maintained
a¢ safety-grade. Thr system was nevertheless important to safety, as reflected
by its treatment in TS, In the event that RCIC becomes inoperable, TS 3.7.4
requires a unit shutdown be commenced after 14 days, and {if the HPC! system is
also inoperable, 7S 3.0.3 requires a unit shutdown be commenced within one
hour.,

Many licensees thorou?hly test the RCIC system in their ASME Section X IST
program, The only RCIC system components included in the Fermi ST program,
however, were one relief valve, pressure boundary valves, and valves with a
specific safety function (1,e., primary containment isolation valves), Wwhile
the requirements of Section XI are limited to components with a specific safety
function, it was the team's view that additional testing was needed to fulfill
UFSAR com:itments and to assure system reliability by detecting and correcting
gradual degradation of system components,

Fermi UFSAR Section 5.5.6.2.2.4, "Valve Operation Requirements," specifies the
performance requirements for several RCIC system valves, Of particular
interest were turbine steam supply valve FO45, pump discharge valves FO12 and
FO13, and pump minimum flow bypass valve FO19., The UFSAR commits to each of
these valves meeting specified stroke times in both the open and close
directions, against specified differentia) pressures. The differentia)
pressure requirements were not tested for any of these valves, FO19 received no
stroke time testing in the open direction, and FO45 received no close direction
stroke time testing. Procedure POM 24,206,05 called for open stroke time
testing of FO12, FO13, and FO4E at the time of the diaynostic evaluation, but
the licensee planned to delete these tests at the next procedure revision
because the open stroke time testing was not called for by the IST program,




whose provisions the procedure was intended to fulfill, Valve FO45, which must
stroke open to admit steam to the RCIC turbine, would not be rec.iving open
stroke time testing after this revision. While this may not violate [ST
program requirements since RCIC was not a safety-related system per se, the
team considered it 2 poor practice in view of the importance of RCIC.

Other RCIC valves had UFSAR commitments that did not appear to be adequately
verified by licensee testing programs. Differentiai pressure requirements were
nut verified for steam supply isolation valves FOO7 and FOO8, and differential
pressure requirements were not verified and no testing in the open direction
was dore for turbine exhaust to torus vacuum breaker ‘solation valves FO62 and
FOB4, No provisions of any kind were found in licersee testing programs to
verify the performance of the following valves: <turbine exhaust to torus
vacuum breaker check valves FO063 and F864. cooling water line relief valve
FO18, and barometric condenser relief valve F033. The licensee had no program
for testing relief valves that were not included in the Section X! IST program,
For a discussion of the licensee's effort to develop a check valve testing
program, see Section 3.6.2.7.

Several valves essentia) to successful operation of the RCIC system but without
UFSAR or other specific requirements appeared to be inadequately tested. The
pump suction and discharge check valves, and the suppression pool suction check
valve were not tested by any licensee testing program. The followirg motor
operated valves must reposition to support RCIC operation, but were receiving
no stroke time testing to detect degradaticns in performance: condensate
storage tank suction isolation valve FO10, suopression pool suction isolation
valve F029, and cooling water line isolation valve FO46, :

No testing of the RCIC turbine mechanical or electrical overspeed trip
functions was apparently being done. DER 88.0279 documented deficiencies in
RCIC turbine maintenance procedures ana indicated that no procedures existed
for overspeed testing. These deficiencies were discovered in February 1988 and
had not been resolved at the time of the team's review,

Quring a procedure revision in January 1988, the licensee discovered that the
50 second maximum RCIC system response time specified in the UFSAR (e.g.,
Section 7.4,1,1.3.5) was not being periodically verified, While this
discrepancy was under review, the licensee installed a modification that was
expected to affect RCIC system response time (a blank flange was placed in the
line that bypasses turbine steam supply valve FO45). To meet the UFSAR
commitment and verify the effect of the modification, the licensee decided to
monitor RCIC system performance using the General Electric Transient Analysis
Recording System (GETARS) computer. A testing job was created in the PST
program ?set Section 3.4.2.1) to administer the GETARS test.ng, and
surveillance procedures that run the RCIC turbine were revised to call for
taking a GETARS trace,

Several deficiencies in this process were found by the team. The PST database
adequately specified which GETARS channels (and thus which RCIC system
parameters) were to be recorded, but it did not state the test's purpose (e.g.,
to verify system response time and turbine peak RPM). Although the database
was capable of flagoing the test as fulfilling UFSAR commitments, this had not
been done, and as previously noted in Section 3.4.2.1, the PST database dig not
igentify the end user (i.e., the reviewer) of the completed test, which could




pote?t1111y lead to significant delays between test performance and analysis of
results.

There was no period committed to for performance of the GETARS testing.
Although the PST event was scheduled in conjunction with a RCIC 12-week
surveillance, the applicable step in the surveillance procedure stated "If
available, start GETARS tc record the RCIC start," leaving open the possibility
that the testing would not be done for an extended period if GETARS was not
available for some reason,

Evidence was found by the team thet the failure to properly verify UFSAR
commitments by periodiz testing was not limited to the RCIC system. In May
1987 the )icensee documented in DER 87-0158 that no periodic test procedures
existed to test reactor building floor and equipmant drain system motor
operated flood control valves, contrary to the commitments of UFSAR Section
9.3.3.2. The licensee appeared to have no mechanism to systematically identify
UFSAR commitments that warranted periodic tcsting. or to ensyre the timely
development and implementation of such testing after tne need for it was
identified,

Following maintenance that may affect the operability of a TS-related system or
component, operators commonly verified the operability of affected equipment by
performing TS surveillance test procedures. Such testing may be insufficient
to verify the adequacy of the maintenance or to satisfy UFSAX commitments. For
example, the packing for RCIC turbine steam supply valve FO45 was tightened in
January 1988 to eliminate steam leakage. The work package called for a
post-maintenance valve stroke time test, but for reasons that were not wel)
documented or understood by the licensee (refer to DER 88-0102), the work
package was closed out without the valve stroke timing being performed.
Surveillance test procedure 24,206.01, "RCIC System Pump OperabiYity and valve
Test" was performed successfully four days after work was completed, While
this test verified that the system delivered rated flow at the required
pressure in accordance with TS 4.7.4.b, it did not time the stroke of valve
FO45 or test *he overal] response time of the system, both of which could have
been adversely affected by the maintenance that had been performed, and both of
which had maximum values specified in the UFSAR.

3.4,3 Performance Evaluation Program

The Performance Evaluation Program (PEP) was begun in the fall of 1987 to
improve plant reliability, availability, and efficiency. Responsibility for
the program lay with the ISI Group within the Technical Engineering Griup.
After completior of its development, the pro,ran was to provide performa ce
monitoring, testing, and evaluation methods for both BOP and safety-relat.d
systems and components., Examples of monitoring techniques included direct
observation during plant rounds, and predictive monitoring such as lubricating
011 and vibration monitoring. Results of TS required testi g would be used, as
well as performance tests devised specifically for PEP. Energy balance
computations, vibration spectrum analysis, Tubricating oil analysis, and
trending of valve stroke times are examples of predictive evaluation technigues
that would be used under PEP,

There were several pctential benefits of completing and implementing PEP,

Plant efficiency, reliability, and availability could be improved by
identifying optimal equipment operating ranges, and identifying and correcting
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plant problems before failures occurred. The data gathered under PEP could
31so be used to better prioritize corrective maintenance items, and to optimize
the types and frequency of PM done on plant equipment,

Despite the potential advantages of PEP, the program had received little
support from upper management. The manpower allotted for PEP activities was
such that the program was only about 10 to 15 percent developed by the
licensee's estimate one year after its inception. The Technical Engineering
Group submitted a request to the FPlant Manager for two more staff members to
support PEP while the diagnostic team was on site. The team viewed the PEP as
an example of lack of followup in the implementation of a program.

3.5 Quality Programs and Administrative Controls Affecting Quality

The team re\iewed the Quality Assurance (QA) organization staffing, scope of
responsibilities, programs, and program implementation to evaluate QA
effectiveness with respect to specific activities associated with plant opera-
tions. This review included the licensee's organization and programs for QA
auditing and surveillance activities. The team found the QA organization was
performing 1ts safety function . an acceptable level with weaknesses noted in
the near-term contributions of the surveillance groups. The tcam also reviewed
the licensee's administrative controls affecting quality and the Deviation
Event Report (DER) process, including root cause and corrective action deter-
minations, The team found the DER process to be effective in identifying
problems, but that current tracking practices and trending processes tended to
1imit their effectiveness in identifying generic problems; also, there were
weaknesses in root cause analysis,

3.5.1 Quality Assurance Functional Organization

The QA organization at Fermi 2 was headed by the Director, Nuclear Quality
Assurance and Plant Safety, who reports to the Senior Vice President, Nuclear
Generation. Reporting to the Director, Nuclear Quality Assurance and Plant
Safety, were the Supervisors of Quality Systems, Production Quality Assurance,
and Quality Enginnering and the Director, Plant Safety. The entire Nuclear
Quality Assurance and Plant Safety (NQA/PS) organization, consisting of
approximately 70 personnel, was located onsite at Fermi 2,

The NQA/PS organization underwent a significant reorganization of positions and
personnel since the appointment ot the current Director, NQA/PS in January
1988, The current supervisory-level personnel overall had good experience in
plant operations, The Supervisor, Quality Systems, and Director, Plant Safety,
had active SRO licenses on Fermi 2, and the Supervisor, Quality Engineering,
was previously licensed as an SRO on a BWR plant, Additionally, the Supervisor
of Corrective Action Evaluations within Plant Safety had operations experience
as an STA at Fermi 2. The remainder of the NQA/PS staff did not have
significant experience in plant systems or operations,

Two additiona) SRO-qualified individuals were scheduled to be added to the QA
staff by the end of 1988. Another QA staff member was scheduled to start 2
7-month SRO certification training program in .'anuary 1989,

The Quality Systems group performed all QA audits of the nuclear organizatior
units to implement the QA program. This group also reviewed procurement
documents for QA requirements, conducted audits and surveillances of vendor




activities, and maintained approved vendor lists, Since the beginning of 1988,
audit; conducted by Quality Systems have shifted more towards performance-based
reviews,

The Quality Engineering group surveyed Nuclear Engineering design activities,
Nuclear Production Technical Staff activities, and design changes and
installations at the facility, These surveillances did not fulfill the
requirements of any Technica) Specification (TS), but were used by Fermt
management as an additional too! to measure g:;fornnnco. In addition, Quality
Engineering supported Plant Safety on the SCRAM/ESF Actuation Investigation
Team for investigations of an engineering nature.

Production Quality Assurance consisted of a Surveillance Group responsible for
non-TS day-to-day operational surveillances of health physics, chemistry,
radiation protection, operations, maintenance, and warehouse activities; and 2
Quality Control (QC) group responsible for all QC inspection activities, work
request reviews, and site contractor procedure reviews,

The Quality Control group consisted of 12 inspection specialists, 10 of whom
performed shift work, Around-the-clock QC coverage was provided by two QC
inspectors assigned to work during each evening shift and remain on call if
maintenance activities require QC support durin? the night shift, During major
plant outages, contractors supplemented the small QC staff,

Plant Safety was responsible for conducting or monitoring various plant
performance activities, including Human Performance Evaluation System (n. £S)
reviews to investigate personne! errors, SCRAM and ESF actuation 1nvest12 -
tions, LER reviews, coordination of operating experience reports from INPO,
Deviation Event Report (DER) tracking and trending, fire protection, and
industrial safety activities, DER reviews, DER trend reports, and
SCRAM-reduction efforts were recently added to the responsibilities of Plant
Safety. Plant Safety also coordinated the accountability meetings discussed in
Section 3.1,

2.5.2 Deviation Event Report System

The Deviation Event Report (DER) System, initiated in January 1988, was the
primary discrepancy/problem-reporting, root cause, and corrective action
determination system used station wide, In adaition to the
discrepancies/problems reported by the Nuclear Generation organization, the DER
System tracked and trended findings from QA audits and surveillances and
Corrective Action Requests. The DER System also tracked actions initiated by
the licensee in response to NRC and industry reviews and operating experience
information,

In reviewing DERs, the Plant Manager assigned the responsible department for
the initial investigation, as well as the priority for completion of the
initial investigation. The Plant Manager also reviewed each DER for adequacy
and fina) closeout after completion of the proposed corrective action. Through
the DER tracking system, the Plant Manager closely monitored overdue DERs on
both initial investigations and corrective action completions, and discussed on
a weekly basis the current status of efforts to complete those DERs with the
assigned department,



Overall, the DER tracking system provided an adequate means to record, monitor,
and closeout individual DERs; however, the team found the tracking system to be
less effective due to a failure to follow procedures as well as containing
procedural weaknesses,

c While the guidance provided in procedure FIP-CA1-01, "Deviation and
Corrective Action Reporting," appeared clear as to what situations require
the inftiation of a DER, this procedure was not always followed in
practice. In discussions with personnel! from Plant Safety, the team found
that problems discovered in the course of performing corrective action
under an existing DER may or may not generate additional DERs. [f the
additional DERs were not generated, the new problems and their corrective
actions were added to the existing DER. This practice is undesirable.

For example, one or more problems may be identified by the corrective
action program that do not have the same root cause as the problem for
which the original DER was issueC and would not be captured in the
trending program {f they were not documented separately in their own DERs,

0 The team also observed that a numper of similar deficiencies may be
grouped into a single DER even though the deficiencies occurred several
months apart, For example, a deficiency noted during Surveillance
88-0084, conducted in May 1988, was added to an existing DER (88-0468)
generated in March 1988, This practice reduced the likelihood of
identifying trends which could indicate a gemeric prodlem,

0 Conversely, insufficient guidance was provided frr determining under what
circumstances individual DERs could be closed by consolidating them into a
single DER, Such a situation would be appropriate when 2 single event or
problem was reported through multiple channels. For example, the team
found that several industry advisories as a result of a power oscillation
event at another facility were appropriately combined into DER 88-0056. A
separate DER (BB-1204) was issuea in tracking the response to NRC Bulletin
88-07 concerning the same event, A situation where combining items did
not appear appropriate to the team was when a DER was closec by reference
to & previous DER issued on a similar problem with the same or similar
corrective action, An example was the cleseout of DER 88-0174 based on
the proposed corrective action of DER 87-0565. The practice of
consolidating the corrective actions of several DERs int.: one DER and
closing out all DERs by reference to a single DER was inconsistent with
Genera) Requirement 5.2 of FIP-CA1-01 which stated that DiRs shall be
tracked to completion and shall not be considered complete until all
related corrective zctions have been completed. In this cise, while the
origina) DER forms may reference another DER for closeout ¢f corrective
action, the tracking system problem description was mot aleays updated to
include traceadbility to a referenced DER. Therefore, DERs listed as
closed in the tracking system did not implicitly mean or provide assurance
that associated corrective actions were in fact completed.

The DER Tracking Program and the DER Trending Program were separate entities.
Obtaining reports from each required separate computer runs, Additionally,
global searches of a particular type of component for a specific problem or
trend code could not be made w'thout prior research to determine the systems
where the component was inst? lec, Thus, multiple searches had to be made by
system and the specific preul. or trend code to collect all relevant data.
The trending program ha” limited capability in that only the major root cause
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could be assigned for each trend code. Other specific root causes could not be
listed. The trending program was not very efficient as discussed above and the
effectiveness of the program appeared to be limited, The licensee planned to
combine the tracking and trending programs,

DER trend reporting had undergone significant revision and reformatting by the
licensee., Analysis of trend information under the new DER system was complete
only for the first quarter 1988 (covering January 11, 1988 to March 31, 1988).
With the new DER trend report, four major root cause groups (Genmeral, Hardware,
Procedures, and Personnel) provided general indication of areas requiring a
more intensified review, Each of the four major groups was subdivided into
specific root cause descriptions. Evaluation of root causes is conducted by
the subcategories within each major root cause group and by the significant
contributing organizations to each major root cause group. DOue to their high
visibility, LERs, each of which was initially described in a DER, were reviewed
soplratolg by monitoring the contributing organizations to the major root cause
groups. Because of the revisions in the DER process that affected the number
of trended root causes, the licensee did not attempt to compare the first
gquarter 1988 results with previous trend reports,

3.5.3 Poot Cause Analysis/Corrective Actions

Root cause aralysis by the licensee was weak, Senior Fermi management
personne] irdicated that HPES was the program used to evaluate root cause
whether the event involved personne) errors or technical issues,

HPES was desigred by INPQ primarily to provide analytical methods for
evaluating events involving human performance problems., HPES methods aided in
determining causal and behavioral factors, including the physical environment,
procedures, man-machine interfaces, and managerial oversights, Based upon a
review 0o/ the Fermi Business Plan and on discussions with other Fermi
personnel, the team learned that other methods were being developed for root
cause determinations of technical i1ssues.

The organization most closely associated with the problem was normally
responsible for the root cause evaluation and determination of corrective
actiens, The inability of these organizations to consistently meet
licensee-specified evaluation rejection rates was attributed to insufficient
root cause training.

Plant Safety had the responsibility of reviewing root cause determinations and
evalyating the corrective actions on DERs., The team observed that only a
limited number of personnel had been trained in the WPES and that this lack of
training, in effect, resulted in Plant Safety becoming th: “safety net " and
placed a significant reliance upon their review to ensure that proper root
cause determinations were made. The QA/PS Business Plan (Item 4.A.2) had 2
goal to maintain the quality of DER corrective action responses such that the
number rejected for inadequate responses was less than 5 percent of the DERs
evaluated, As reported by Plant Safety, 2 rejection rate of less than §
percent had been achieved for only 11 o# 33 weeks, While i(he rejection rates
had generally declined durﬁn? 1987, the less than 5 percent rate was achieved
for only 3 weeks during the last J weeks reported prior to the week of
September 7, 1988, OQverall, the r jection rate of DER evaluations for 1988 was
7.7 percent,
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At the beginning of the diagnostic evaluation, six individuals had completed
HPES training. The licensee indicated that approximately 20 additional
individuals completed HPES training by the completion of the DET onsite
evaluation, Subsequent team review indicated that 17 individuals had been
trained; however, five of these were non<Detroit Edison personnel and not
associated with Fermi, Additionally, no one in the Maintenance Department
completed HPES training, even though a significant number of DERs were assigned
to Maintenance for corrective action.

Additionally, the team considered QA/PS Business Plan [tem 4.A.2 to be
misplaced, Al Fermi departments that were normally responsible for initia)
root cause evaluations and determinations of corrective action: should have had
this goal; rather than just Plant Safety, which functions as the maonitor and
evaluator of these initia) determinations,

3.5.4 Audits

The team reviewed audit schedules and selected audit reports for 1987 and 1988,
Overall, the team evaluated the QA Audit Program as a strength becaus: it was
used effectively at Fermi, Audit programs were modified to be consistent with
the recently developed Fermi Management Directives (FMD)., Matrix tables were
developed to cross reference where the various requirements of Title (0, Code
of Federa) Regulations, Regulatory Guides, and other Standards were cuvered by
specific FMD policy numbers., Audits were scheduled to review the activities
:1t?1n a given FMD policy number. Strenaths were noted in the audit program as
ollows:

° The Nuclear Safety Review Group (NSRG) took am active role in audits
conducted by Quality Systems by participating in the planning,
performance, and documentation of selected audits performed under the
co?nixance of the NSRG, as specified in the Fermi TS, as well as reviewing
all other QA audits which were not under the purview of the NSRG,

0 A review 0f selected QA audit reports by the team indicated that both
supervisors and lead auditors properly planned the scope of the audits, A
shift toward performance based audits was evident, Generally, the audit
teams included technical experts in the subject area being audited, using
cortracted technical experts to assist in audits of the fire protestion
program, maintenance, and vendor QA programs, Audit reports appeared to
be thorough in identifying attributes of the subject area evaluated, and
in most cases adequately ‘dentified and described deficiencies in terms of
technica) issues and prioritized their concerns, Recurring audit findings
received higher-leve! management attention by use of Corrective Action
Requests and accountability meetings.

Weaknesses were a)so noted in the audit program as follows:

° The QA audit of the Safety Review and Tvaluation Program (R8.0037)
appeared to improperly evaluate the program, Specifically the audit
report stated: “OSRO was also verified to have reviewed the Secyrity Plan
yet revisions thereto have not been reviewed by OSRO, It is noted that
Tech Spec Section 6,5.1.6()) requires OSRO review of the Security Plan,
but does not mention revisions, Therefore, no deficiencies are noted 1«
this area.” The team viewed the Security Plan as a lTiving document such
that changes to the Security Plan became part of the Security Plan,
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Therefore, the team considered such changes to be part of the required
OSRO reviews under TS 6.5.1.6(35).

] QA audit findings in genera) appeared to receive azdequate visibility and
management attention since audit findings were documented as DERs,
However, some i1ssues took an excessive amount of time to correct., An
example was the measuring and test equipment (MATE) audit findings in
Audit 88-0034, conducted May 23 through June 3, 1988, where 6 of the 7
DERs issued as a result of the audit involved deficiencies similar to
those documented in 1987 audit findings aud in DERs which were closed
within the past year., A subsequent Quality Surveillance Report for
surveillances performed July 31 to August 10, 1988, documented that at
that time, corrective actions initiated for two DERs associated with the
above audit were determined to be less than effective in preventing
recurrence, This condition had persisted, even though the audit findin?i
were the subject of an accountability meeting. This fssue was thoroughly
discussed at the NSRG meeting conducted during the third week of the
onsite DET review, The team understood tha* this fssue was being actively
pursued by management to assure resolution,

3.5.5 Non.Technica! Specification Surveillances

Non-TS surveillances were performed by the Quality Engineering and Production
Quality Assurance groups. Although these surveillances were mainly a
management too!, the team evaluated the program to be weak overali,
Surveillances performed during 1988 resulted in few findings or odservations,
When findings or observation were made, they generally involved administrative
or compliance issues, Occasionally, a few findings resulted in the generation
of a DER. As a result, the effectiveness of the surveillances was questionadle
and the attention given to the findings appeared limited, Some surveillances
conducted appeared to have questionable appropriateness, For an example,
Surveillance $S-0A-88-030, was conducted by a nonlicensed individual to measure
the effectiveress of the Control Room Evaluatinn Team monitoring evaluations of
trainec: on the simylator.

Occasionally, the individuals performing surveillances did identify significant
indicators or precursors of technical problems, Due to the current nature of
surveillance activities, the precursors of problems were not given sufficient
follow-up attention for identification and correction of potentially generic or
chronic problems. An example was Surveillance B8-0054, which was performed to
verify effective implementation of MOV actuation testing activities, No
findings, DERs, or observations were issued as a result of the surveillance;
however, twd o7 tiencies were identified during the surveillance that included
incorrect maxim.2 thryst acceptance criteria and actua) measured thryst for an
MOV that exceeded the maximum allowable thrust. The surveillance report stated
that these ceficiencres were resolved dur1ng the surveillance, These issues
were part of a much larger generic problem Tor which the licensee had other

‘¢ cators, including previous DERs. The torque switch settiag issue is

v/ ussed in Sect ons 3.3.4.1 and 3.6,2.1. The second deficiency noted was
resolved by DER (B8.0468) which identified thrust anomalies. Combining 2
current deficiency with previously identified deficiencies appeared to have
masked the above generic problem and was a questionable practice, as discussed
in Sertion 3.5.2.
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Schedules for planned surveillances were generated each month for the following
month, Gererally, planned surveillarces were used to verity adequate
implementation of corrective actions on previously identified audit
deficiencies or deficiencies identified by the NRC or INPO, QA management
recognized the limited operating plant systems knowledge and experience at the
working leve! within the groups performing surveillances. They were attempting
to improve the technical capability of the staff. QA management eventually
intends to use surveillance activities to identify and resolve issues prior to
their discovery as part of a QA audit,

3.5.6 Safety Review Committees

The team reviewed the activities performed by offsite and onsite safety review
groups and found their overal)l leve! of performance to be adequate. Strengths
were noted in the offsite review groups; however, the team identified some
weaknesses in activities performed by the onsite safety review groups,

3,.5.6,) Board Nuclear Review Committee (BNRC)

The BNRC, a nonemanagerial committee made ug of members of the Board of
Directors, monitor overall safety policy, plant operations, and review
activities. The activities of the BNRC were not covered by regulation. The
team viewed their activities as a strength Dy providing members of the Detroit
Edison Board o Directors with a broad overview of Fermi and industry.wide
activities,

The team reviewed BNRC activities by reviewing minutes of meetings conducted
during 1987 and 1988, and observing BNRC member interactions at Nuclear Safety
Review Group (NSRG) meetings. In general, BNRC reviews covered a broad
spectrum of design, operational, and persorne! issues, as well as performance
and safety reviews, The BNRC was alsc involved in the review of generic anc
industry-wide issues which required forward-looking and long-term planning and
implementation, Attendance at BNRC meetings, in addition to the committee,
norma'ily included the Chairman of the Board and Chief Executive Officer, the
President and Chief Operating Officer, Vice Chairman of the Board and Chief
Financia) Officer, Senior Vice President Nuclear Generation, Vice President
Nuclear Operations, and Vice President Nuclear Engineering and Services.

Members of the BNRC also regularly attended scheduled meetings of the NSRG.
While not specifically on the agenda, the attending BNRC members were observed
by the team to actively participate in the NSRG meetings by listening
attentively to the issues discussed and asking appropriate, pointed, and
inquiring questions to company management for the issues identified.

3.5.6.2 Nuclear Safety Review Group [NSRG)

The team review of the NSRG included document reviews of audits performed under
the cognizance of the NSRG in 1987 and 1988; minutes of NSRG meetings conducted
during 1987 anc 1988; discussions with the Director, NSRG; members of the NSRG
staff, and observation of an NSRG meeting that was attended by two members of
the BNRC. Overall, the team concluded that the activities performed by the
NSRG were forward-looking, appropriate, and provided a strength to the Fermi
organization,
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The NSRG, as specified in the Fermi TS, provided independent reviews and audits
of designated activities in nuclear power plant operations, nuclear
engineering, chemistry and radiochemistry, metallurgy, instrumentation and
centrol, radiological controls, mechanical and electrical engineering, and
quality assurance practices. The NSRG membership was composed of both Detroit
Edison and non-Detroit Edison personnel. In mid-1987, changes were made in the
membership that shifted the focus of the NSRG to the operational phase of the
nuclear plant and away from the construction phase. The non-Detroit Edison
personne] provided the NSRG with a broad range of outside nuclear experience
and knowledge, enhancing their ability to consider generic and industry-wide
fssues, in addition to the required reviews of current plant activities,

The NSRG meeting minutes provided the team with sufficient details about the
issues discussed to indicate NSRG attitudes and concerns, The NSRG placed a
strong emphasis on quality safety evaluation reviews performance-based QA
audits, and chemistry issues. The NSRG's three active subcommittees monitored,
reviewed, ard presented to the full NSRG information about QA audits
radgiological controls/chemistry, and the Onsite Review Organization (OSRO\.
Members of che NSRG were actively involved at the site by scheduled
participation on selected QA audits and by tours through plant work areas,

The team noted severa' instances where NSRG meetings were conducted by
telephone conference call or where individua) members were tied into meetings
by speaker telephone. Examples include NSRG Meetings 87-058, 88-01A, 88-024,
88-028, 88-02C, 88-03A and 88-038. For some of these meetings, the members on
the telephone were counted to meet quorum requirements, The team views the use
of the telephone by individual NSRG members or teleconferences ameng members to
be an inappropriate way to establish a quorum to meet requirements specified in
TS 6,5.2.6 for the conduct of NSRG meetings. Further discussion concerning the
use of telephones and walk-throughs for quorum meetings is contained in

Section 3.5.6.4,

3.5.6.3 Incependert Safety Engineering Group (ISEG)

The Independent Safety Engineering Group (ISEG), as specified in the Fermi TS,
shal) be composed of at least five dedicated fulletime engineers who function
to examine unit operating characteristics, NRC i1ssuances, industry advisories,
LERs, and other sources of plant design and operating experience information,
including information from plants of similar design, which may indicate areas
for improving unit safety (75 €.2.3.1). The ISEG was responsible for
maintaining surveillance of unit activities to provide independent verification
that these activities were performed correctly and that human errors were
reduced as mych as practical (75 €.2.3.3). In addition, the ISEG had the
authority to make detailed recommendations for revised procodures, equipment
modifications, maintenance activities, operations activities, or other means of
ﬂnproving unit safety (7S 6.2.3.4), Overall, the team determined that the !SEG
was ineffective in meeting its required responsibilities,

The team found that: (1) the ISEG had not been performing al) functions
specified in Fermt 7S 6,.2.3.1, (2) the focus of current [SEG activities has
resulted in the majority of their time being spent on the review of safety
evalyations (a responsibility of the NSRG delegated to the ISEG), with minima)
time spent on surveillance of plant operations and maintenance activities,

(3) the utilization of current ISEG members did not appear to meet the intent
of Fermi 78 6.2.3.2, and (&) the ISEG contributed little toward the reduction

ga




31 :uman errors, The following paragraphs provide a discussion of each of these
ndings:

(1) The team found that not all of the functions specified in Fermi
75 6.2.3.1 were boing performed by the ISEG. Specifically, the ISEG
was not reviewing NRC issuances or industry advisories, gho review
of NRC issuances was performed by Licensing, Plant Safety reviewed
INKD information and Nuclear Engineering reviewed vendor advisories,
but no single organization at Fermi retained overall responsibility
for NRC issuances and operating experience information,

As a result of a reportable event involving inadequate implementation
of a General Electric Services Information Letter (SIL) into
procedures, the [SEG was involved in a programmatic, not a technical,
review of GE SILs. Thirty.eight of the 453 SiLs on file were
evaluated by ISEG. Fifteen of the 38 SILs evaluated were found to be
inadequately implemented. Followup activities were planned to review
the implementation of a1 SIls received, but ISEG was not assigned to
perform this task.

(2) The focus of current ISEG activities resulted in much of their time

being spent on the review of safety evaluations, Technical
Specification 6.5.2.7 specified that the NSRG shall be responsible
for the review of safety evaluations, The NSRG delegated this
activity to the [SEG, Through Avgust 1988, the ISEG completed the
review on 157 of the 164 safety evaluations received. The
Supervisor, ISEG, indicated that the review of the safety evaluations
was the top prioriily within [SEG and it would continue to be 2 major
effort throu?h the end of 1388. The ISEG completed a total of seven
task evaluation reports related to their responsibility for
independent verification of unit activities, covering review of GE
SILs, Technica) Specification interpretations, observation of
operator rounds, evaluation of an Engineering Design Package (EDP),
observation of a loca! leak rate test activily, and observation of a
valve lineup, However, six of the task evaluations were completed by
or prior .0 April 1988, The seventh repirt was completed in
July 1988 as a follow-up to a previous evaluation, Only one other

| evaluation task concerning electrical busses was 'n progress during

| the team's onsite evaluation, Since that time two more task
evaluations were generated as a result of DET concerns involving the

| review of DERs for precursors to generic or chronic problems and
review of DERs for adequate root cause analysis,

(3) The composition of the ISEG, as specified in Technical Specification
l $.2.3.2, shal)l be composed of at least five dedicated full-time
engineers located onsite, The Fermi ISEGC has a total of five
members; however,K since February 1988, one member of the [SEG was
l detailed full-time to the Technical Specification Review Team, While
assigned to the Technical Specification Review Team, the detailed
| ISEG member reported to personne)l within the line organization and,
therefore, did not retain independency. This assignment of an [SEG
| member full-time to Technical Specification Review Team was not
| consistent with the requirements of Technical Specification 6.2.3.2.
|
|
|




(4) The ISEG, as specified by Technical Specification 6.2.3.3, shall be
responsible for maintaining surveillance of unit activities to
provide independent verification that these activities are performed
correctly and that human errors are reduced as much as practical,
The Human Performance Evaluation System (HPES) was the primary
program used by Fermi to evaluate human error and to fdentify root
causes. The ISEG, as specified in Safety Review Business Plan (]tem
1.C.5), had the responsibility to evaluate HPES reviews of events and
follow-up actions, The team found that none of the ISEG members had
been trained in HPES and none were scheduled to attend the September
1988 HPES training course. After the team finding was made, an [SEG
member was subsequently assigned and completed the HPES training;
however, this member was currently detailed to the Technica)
Specification Review Team, as described above,

3.5.6.4 Onsite Review Organization

The team review of the Onsite Review Organization (O0SRO) included document
reviews of OSRO meetings minutes for 1988, observation of two OSRO meetings
conducted during the DET onsite evaluation perfod, and discussions with the
OSRO Chatrman, The OSRO, as specified in Technica!l Specification 6.5.1.1,
functioned to advise the Plant Manager on all matters related to nuclear safety
as described in TS £.5,1.6, At Fermi, the OSRO Chairman was the Plant Manager,
an assignment which appeared to create an awkward organizational situation in
that the Plant Manager headed a committee whose role was to advise the Plant
Manager,

During its review of the 1988 OSRO meeting minutes, the team found that:

(1) the OSRO conducted severa! meetings by use of walk-throughs or via the
telephore, (2) determinations in writing of whether or not an unreviewed safety
question existed for each item considered was not evident as required by TS
£.5.1.7b, and (3) OSR0O alternate members were used for a period of over two
months without being appointed in writing as required by 7S €.5.1,3, The
following paragraphs provide a discussion of each of these findings:

(1) The team found numerous 1988 QSRO meetings that were conducted by the
use of walk-throughs or via the telephone. (A walk-through is a
process where a change is hand-carried from OSRO member to OSRO
member and reviewed by each on an individual basis,) Examples of
wa lk-through meetings include OSRO Meetings 2621, 262W, 2638, J64A,
282C, and 284A. Examples of telephone meetings include 262A and
265A., The team views the use of walk-throughs or the telephone as
inappropriate to conduct meetings when TS 6.5.1.5 clearly stated that
a quorum be present before the OSRO can carry out its
responsibilities, In addition to not providing the forum for a
persona) exchange of views among committee members with different
technical disciplines, the adequacy of this type of review is
questionable because members did not have access to drawings or
procedures when making determinations by telephone,

For example, the OSRO “conducted a meeting” by telephone on August
2%, 1988, regarding P ‘s atia) Design Change 9418 concerning pipe
replacement as a rs “atigue failure of the EECW return line at
the RER pump seal ‘g discussion was followed by an OSRO
meating (284J) th .. to formally document the telephone




meeting, While the determination that the change did not involve an
ynreviewed safety question remained the same, additional action ftems
concerning vibration tests were initiated by the OSRO that were not
considered during the telephone meeting., The use of walk-throughs
and telephone reviews to substitute for OSRO meetings was previously
identified by the NRC staff during the Operationa) Safety Team
Inspection conducted July 27 to August 7, 1987, as a questionable
practice, Additionally, the team noted that OSRO Meeting 272, held
on April 19, 1988, did not meet the quorum requirements of TS £.5,1.5
in that at least one-half of the OSRO members, including alternates,
were not present,

(2) Fermi 7S 6.5.1.7b specified that the OSRO shall submit its
determinations in writing to the Nuclear Review Safety Group with
regard to whether or not each item considered under TS 6.5.1.6 (a)
through (f) constituted an unreviewed safety question, While the
written approval/disapproval of items considered by the OSRO as
specified by TS 6.5.1.6a was clearly stated, 1t was not evident that
the unreviewed safety guestion determination was being made in
writing, When the team pointed out this requirement, the licensee
incorporated a statement in OSRC meeting minutes that approval of an
item also constituted a determination that an unreviewed safety
question did not exist, Long-term corrective action by the licensee
included incorporation of a similar statement in FI0FMP-01, Safety
Review Group Organizations,

(3) Fermi TS £6.5.1.3 specified that al! alternate members shall be
appointed in writing by the OSRO Chairman to serve on a temporary
basis, Alternates to OSRC had been oesixnatod through issuance of
Plant Order EFP.1083, Special Personne! Assignments, With the
1ssuance of FID-FMP.01, Safe*y Review Group Organizations, on June 3,
1988, Plant Order EFP-1083 was cancelled. Contrary to 7S 6.5.1.3,
alternate members continued to be used at OSRO meetings after Jure 3,
1988, without any appointment in writing by the OSRO Chairman, This
1ssue was brought to the attention of the OSRO Chairman by the team
and was corrected by issuance of a memorandum on August Zg. 1988,
gesignating in writing the alternate members of the OSRO,

The team observed OSRO meetings on August 25 and August 26, 1988. Discussions
at these meetings included reviews of startup test procedure changes,
administrative procedures changes, and potential design changes. The t..
observed that the only copy of the changes in evidence at the meetings was the
origina) held by the OSRO Chayrman, The general substance of each change was
read by the OSRO Chairman to the rest of the OSRO members and then voted upon,
Approval of changes tended to be silent votes of approval with no dissensions
expressed rather that a positive statement or action by individual OSRO members
signifying approva! of each change discussed and corsidered at the meeting.

The OSRO Chairman told the team that all changes brought up for a vote at these
meetings had been out for review (i.e., previously distributed t2 all! OSRO
members). Any comments received from QSRO members were addressed/resolved by
the group responsible for the change, but these comments/resoiutions were not
specifically identified or discussed as part of the OSRO meeting, Negative
responses were not required from OSRO members. This procedure provided no
assurance that OSRO members voting approval of changes had, in fact, reviewed




the specific changes prior to voting. This same concern was a1s0 documented in
QA Aydit 88-0037 as Observation 2, which in part states:

“ . . . DER B8-0525 was classified as a reportable event and was presented
for OSRO review on April 19, 1988 and was subsequently approved after a
short discussion as to the ront cause of the event. ¥hc DER was not
distributed to the OSRO members and details of the event documented on
Security Report 88.0508 were not discussed.

Personne’l in Plant Safety and Quality Assurance wno were also responsible
for reviewing the DER reported that these details were essential to their
review. The OSRO Chairman and four members who were present for the OSRO
review were interviewed and reported that they had not read the details of
the event, Therefore, it was determined that the review was
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3.8.7 Summary and Evaluation of Findings

Overall, the QA organization is performing its safety function ¢t an acceptable
level, QA audits are well planned and show a concerted effort by management to
shift more towards performance based reviews, Audit fincin?s receive the same
level of attention as other deficiencies since they are an integral part of the
DER system, QA audits are effectively used by Fermi's organization, Recurring
audit findings receive higher leve! management attention by use of corrective
action requests and accountability meetings. A1l QA audits are reviewed by the
NSRG.

Other factors within the current QA organization and procedures reduce the
effectiveness of QA, wWeaknesses that exist include the lack of BWR operating
experience below the supervisory level. This in turn appeared to impact the
cuality of surveillances conductad by the Quality Engineering and Production
Quality Assurance groups. These surveillances have not achieved the level of
performance Lased reviews shown in audits, Management was aware nf these
weaknesses and had action items in the Business Plan to address them.

The 0.7 systems for tracking and trending are not fully effective. Guidance
for initiating DERs is not always followed in practice and insufficient
guidance exists for combining DERs in the tracking system, These factors
influence the effectiveness of the DER trending program. Additionally,
inefficiencies exist in the trending program due to limitations on the
assignment of root causes and the manner in which data must be manipulated to
conduct gloda! searches,

Root cause training has been insufficient at the organizational levels
performing initial root cause analysis and corrective action determinations,
This 1s evident by the inability of the licensee to consistently achieve the
goal concerning rejection rates for DERs., This goal incidently is not properly
assigned. It 1s presently assigned to the group that evaluates the DER
responses instead of being arsigned to the organizations that initiate the DER
root cause and corrective action responses,

Correction of MATE audit findings which were repetitive also appeared to be
taking an excessive amoynt of time to correct even after being the subject of
followup surveillances and an accountability meeting,



The performances of the Board Nuclear Review Committee and the Nuclear Safety
Review Groups are a definite strength to the Fermi organization. Both of these
safety review committees are forward looking and involved n long«term planning
through the review of generic and industry-wide issues. Active nvolvement by
the NSRG in QA audits and emphasis on quality of safety evaluations strengthens
the position of the QA organization to carry out their responsibilities,

While the overall leve! of performance at Fermi 2 for the functions assigned to
the safety review groups is evaluated as adequate, improvements in safety
performance can be achieved by increased attention to the administrative
controls specified by TS for the safety review groups.

Weaknesses exist within the safety review committees such as the use of
walkthrough and telephone meetings to conduct TS required reviews. Walkthrough
and the telephone by their very nature are noncondusive to providing an
adequate forum for exchange of viaws and raise questions concerning adequacy of
reviews, Additionally, the ISEG is not performing all TS required functions
including review of NRC issuances, industry advisories, and reducing human
errors as much as practical. The functions specified by TS as ISEG
responsibilities are for the most part befug carried out by other parts of the
Fermi organization, but this does not relieve the [SEG of its responsibilities,

Based on observations of OSRO meetings, the quality of reviews at these
meetings are gquestiorable due to ne assurance that members actually reviewed
changes upon which they voted and votes were silent votes of approval.
Additionally, based on audit reviews, the OSRO does not review Security Plan
revisions which is not consistent with TS requirements,

3.6 Engineering Support

The team conducted an evaluation of engineering support provided to the Ferm!
plant by the Nuclear Engineering and Technical Engineering groups. The
evaluation included reviews of the design change control process, corrective
actions, engineering interfaces, failure analysis, event response, work
prigoritization, management changes, material management, staffing and
resources, and related administrative procedures. Interviews were held with
individua' engineers and engineering management within the Nuclear Engineering
(NE), Stone and Webster Michigan (SWM1), and Technical Engineering (TE) groups
to obtain information related to the evolution of the current engineering
orggn!zot1ons. work experience, educational background and the work enyironment
at Fermi,

In the past few years improvements had been made to engineering support.
Severa) new managers had been selected. Interactions between Nuclear
Engineering and other groups had been improved., Good systems for prioritizing
proposed modifications and for performing 10 CFR 50.59 reviews had been
instituted. However, there were a number of weaknesses remaining, Significant
portions of thy management team were not yet in place, staffing shortfalls were
noted and there was 8 lack of clear definition for roles and interfaces.

Design change procedures were confusing and not well integrated. Technical
inadequacies included: delays 'n dealing with potentially significant issues;
loss of contro! of motor-operated valve torgue switch settings; i1mappropriate
temporary modifications and discrepancies between design documents and the
as-built plant,
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3.6.1 Staffing, - ¢ @ Qrganization

Resources in the | sir1, support organization appeared to be adequate to
accomplish requir ~~ ., until the Spring of 1988 when budgetary restrictions
calling for a subs an.tal cutback in overtime went into effect. As a =esylt of
this cutback in overtime, tighter review and approval criteria were applied for
engineering design packages (EDPs) and potential design changes (PDCs), which
redyced the workload on NE (including SWMI) and some sections of the Technical
Engineering Group,

Specific results of the team evaluation as they relate to Nuclear Ingineering,
SWM] and Technical Engineering are included delow,

3.6.1.1 Nuclear Engineering

Nuclear tngﬁnoorin? had undergone at least 10 organizational structure changes
since (984, including three different Vice Presidents of Nuclear Engineering
anc Services since 1986, With the exception of the Vice President of Nuclear
Engineering, all supervisors were in “acting” positions, The temporary status
of ::gtnoorﬁnq supervisors has caused uncertainty and anxiety within the NE
staff,

The Nuclear Engineering staff appeared to be wel) qualified technically, with a
good experience base across all the plant engineering disciplines, Some were
registered Prefessional Engineers, However, of those who were interviewed,
none of the Nuclear Eaginoorin? Staff had previous nuclear power plant
experience at other operationa’ sites, A1)l of the Nuclear Engineerin, Staff
interviewed had positive attitudes and were dedicated to making Fermi succeed,

There had been a poor relationship between NE and the plant organizations,
Operations Department in particular, which began during the design/constryction
phase and continued through the issuance of the low power license, The team
determined the root cause to be a reluctance within NE to relingquish the
inflyence and attendant prestige it had enjoyed during plant design,
gconstryction, and preoperational testing to the Operations Department as the
transition was made to the operational phase. After occupying the premier
position within the Fermi organization for many vears, it was difficult for NE
to assume a support role, and this resulted in poor communication and teamwork
between NE and Operations., Subsequently, NE management was replaced, and
although additional improvement was still needed, interviews conducted by the
team indicated that substantia) improvement in the interaction hetween and
the plant organizations had a'ready taken placy,

3.6.1.2 Stone an”’ Yebster Michigan

| SWMI, which was located onsite, performed the nlJorit{ of engineering design

| modification work and reported directly to the General Director of NE. As with
NE, there had been changes in the organizational structure and supervisory
personnel of SWM! since SWM! became a part of the Ferm: organization in
Septesder 1985, The staffing level of SWMI had fluctuated significatly during
this time as well. The team found that these frequent changes in SWM! were due
to the failure of NE, with its organizational and leadership instability, to
establish and maintain a consistent policy for the employment of SWMI., At the
time of the diagnestic evaluation, Fermi management had still not established
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such a policy or decided to what extent NE personne) should be involved in
design modification work,

3.6.1.3 Technica) Engineering

Technical Engineering, as part of Nuclear Production, is located onsite and
currently reports directly to the Plant Manager. Two key management changes
recently occurred to bring in personne) having BWR operations experience,

These were the h*rini of & new sugcr1ntondont of Technical Engineering and a
new Supervisor for Plant Systems Engineering, The team views these additions
as positive, Technical Engineering was made up of four main sections reporting
to the Superintendent of Technical Engineering as shown in Fig, 1.5-2.

The team mainly focused on the Systems Engineer function of Technical
Engineering since Systems Engineers were assigned responsibility for temporary
modifications, provided technica) expertise to resolve plant systems and
equipment problems, and acted as the primary engineerin interface with
operations and maintenance personnel. Nuclear n,inccr ng as well had plant
system and equipment expertise responsibilities (from a design basis control
standpoint) and interfaced with plant operations and maintenance personnel,

The interface between System Engineers and Nuclear Engineering was not defined.
The team found no procedures or other documents that clearly defined the
Systems Engineers’' role, function or responsibilities. The lack of established
getailed procedures or other form of forma) work interface control, constituted
3 definite weakness regarding commynication between engineering support groups,
operations and maintenance. The licensee had recognized the weak interfaces
and had hired a consultant to study interfaces and recommend improvements.

During the team evaluation of the System Engineers group, it appeared that
these engineers were over-committed and that the group was understaffed.

Morale and performance seemed to be affacted by the constant presiure of
rasponding to plant system problems or operational demands. There were
approximately 250 systems in the plant assigned to only 9 systems engineers,
System Engineers were assigned systems on a primary and secondary (or backup)
basis. When considering both primary and secondary cesponsibilities, a Systems
Ingineer may have 90 or more systems to follow. System engineering
organizations at similar BWRs typically have more than 20 dedicated engineers
to do the equivalent job that Fermi was attempting to perform, ODue to workload
demands, the System Engineers have nistorically worked overtime on 2 regular
basis. For example, with the exception of a brief period from May to June 1988
when overtime was not authorized, the overtime rate had varied between 2§ and
40 percent, The highest number of overtime hours worked by any one individua!l
in one week was 50 hours, 2

Due to the current staff shortage and work constraints, the Systems Engineers
were agmittedly unable to become as knowledgeadble of a‘l of their assigned
systems as they should. Some Systems Engineers also appeared to lack general
knowledge in various areas such as systems interactions, Technica)
Specifications, and pump and valve operation. Additional training in these
areas is needed. These engineers did have adequate knowledge for some of their
assigned systems because of experience gained during the startup program,

DECo management approval had been granted to hire 13 additional system
engineers and to upgrade the pay scale. The team perceived this as & positive
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step which should increase the effectiveness and performance of the Plant
Systems Engineering group by reducing the workload as well as improving morale.
However, as the group becomes fully staffed with the addition of 13 more
engineers, appropriate training will be required to adequately perform the
function of a Systems Engineer (resolution of plant prodlems, plant
modifications, handling of Temporary Modifications, and root cause
determination ).

3.6.2 Engineering Involvement

when 11von an adequate amount ¢ time to thoroughly examine various
deficiencies (1icensee event reports or high visability deficiencies),
!n:inoofing appeared to do an acceptable job at root cause anaiysis ang of
establishing appropriate corrective actions, However, the evaluation team

- discovered many areas involving Engineering support to the plant which could be

greatly improved., For example, engineering: (1) failed to contro) motor
operated valve (MOV) torgue switch and 1imit switch settings even though the
problems were known to exist for a number of years; (2) took an excessive
amount ¢f time to resolve and closeout deficiencies; (3) did not perform
adequate reviews concerning the consequences of per ornin! or not pir’ernins
modifications; and (&) did not adequately address the design significance o
safety-ralated or balance-of-plant (BOP) check valves.

3.6.2.1 Motor Operated Valve Torque Switch Setting Control

It was apparent that Nuclear Engineering had not controlled torque switch or
Timit switch settings in the past and failed to resolve the finding once it was
discovered, The licensee was aware that torque switch settings were not
adequately controlled as early as October 1984 as reported in letter
NE-B4-1351., The Fermi SSFI identified the fact that controlled Aocuments did
not exist to ensure proper and consistent settings for torque switches on
December 17, 1987, The licensee had identified many instances where valve
operators failed to operate because torque or limit switch settings were too
low and also discovered instances where torque switches were set consideradly
beyond the maximum allowable.

Prior to the failure of valve BI1-FOJ1B to operate in August 1988, Engineering
had not yet generated an effective program, including controlling procedures,
to maintain torque switch settings in accordance with design requirements,
Subsequent to the valve failyre, the licensee examined records and performed
actual inspections of valve operators resulting in 76 of 176 sa. %) -related
valves exhibiting some deviation between actual, maintenance or engineering
1ists regarding torque suitch settings, Torgue switch settings for
safety-related valves must be maintained in design documents and verified such
that the valve will perform 1ts intended design function under varicus
postulated conditions. Fermi's practice of using unconirolled data sheets and
skil) of the craft to set and maintain torque switches or limit switches
without engineering evaluation did not ensure valve operability, (See Section
3.3.4 regarding MOV issues.)

3.6.2.2 Configuration Contro!

Based on 2 limited review of recent DERS, 1t appeared that numerous design
deviations existed when comparing the as-built condition of the plant with
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gesign documents or various data bases used by the licensee to keep track of
design-related information,

At outlined in Fermi Management Directive (M1 Rev. O, "Design Control,” Nuclear
Engineering has the responsibility to ensure that structures, systems, and
components are maintained in the configuration specified in approved dosign
documents. The team's review indicated that in a number of cases critica
drawings di¢ not reflect the as-built condition of the plant because of the
existence of unauthorized modifications or inadequate or inaccurate drawings.
A partial listing of recent DERs which relate to inadequate configuration
control 1s included in Table 3.1.
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DER No.
88-0452

88-0454

88-0716
88-0720
88-0722
8€-0723
880725
88-0782

88-0763
88-0813%
88-0874
88-087¢

88-0910
88-0911

8,-0912
88-0934
S8-1322

1 88-132¢
‘ 881327
‘ 881328
|

TABLE 3.1 Examples of Inadequate Configuration Control

Subject

Crawings €M721.5710-16 and 6M721.5122 do not agree with
as-built condition,

Unauthorized installed modification to RMR pump room
ventilation,

Lrawing 6M721-5717-4 does not agree with as-built condition,
Valve G51-F044 was missing (never installed).

Unauthorized inutalled modification.

Unauthorized modification,

Missing fuse.

Inconsistency between control room drawings and as-built
condition regarding valve identifications,

Drawing 61721-2185-3 not in agreement with as-built condition,
There are no administrative controls 10 ensure that plant
procedures, PM programs, spare parts quantities, etc., are
updated as a result of engineering charnes,

Peychem tubing not installed,

Conflictinrn information regarding EQ equipment in CECO date
base,

Raychem heat shrink not installed,

Incorrect unistrut clamps installed for main steam line
radiation detectors,

CECO data base contained incorrect information regarding
thermocoup les.

Deficiencies in the master salve 1ist (discovered » 1984) not
yet corrected.

CECO data base does not include all information contained on
the master valve list,

Labeling errors -« as.built versus diagram,
Unauthorized tempcrary modification installed.

Incorrect fittings installed.
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3.6.2.3 Reactor Water Cleanup lodification

Modification EDP-6671 was performed to remove the delay volume (2:" diameter
pipe) and relocate & high point vent installed in the reactor water cleanup
(RWCU) system. The purpose of the delay volume was to reduce the Nitrogen-16
radiation and was an ALARA concern, Fermi was reporied to be the only boiling
water reactor that had a delay vol'me. According to Fermi, the RWCU was unable
t0 support plant uperations during normal shutdow: depressurization due to
flashing at the inlet of the RWCU pumps, resulting in pump trips. Void
formation within the delay volume was increased due to coo'down, system leakage
and sampling evolutions. Preparation for the modification was started in
November 1986 and was "as-buiit" specified in May 1988.

It was apparent t2 the team that Nuclear Engineering did not adequately examine
the consequences of removing the delay volume and the effects of future void.
formatiorn on the smaller diumeter replacement pipe., Prior to the modification,
the length of the void within the 24-inch diameter pipe was much shorter than
the supposed iength of the void with the 6-inch diameter pipe assuming that
other related condit‘ons remained somewhat constant,

Subsequent to the modification, two instances occurred which RWCU compression
tittings separztec ‘hen the RWCU pump was started. The reactor building was
contaminated from the incidents. Licensee analysis of tne first event ?May 28,
1988) indicated that the individua! fitting (assembly) wa: the cause of the
event, The root cause analysis lacked sufficient depth (o discovar that a
water hamme: event had taken place. Wher the second event occurred (July 13,
1988) Nuclear Engineering determined that the failures were due tu water hammer
caused by starting the RWCU pump after a void had been established in the
piping. The void formation process (cooldown, leakage and sampling) was not
remedied by EDP-6671, and the probability of producing a situation conducive to
water hammer was great'y increased when the modification was installed. The
licensee issued a vent and fill procedure to minimize void formatior prior to
startin? the RWCU pump and intends to issue a POC to instali a minimum low
bypass line around the pump as a permanent fix by September 1989,

1.6.2.4 Pressure and TemperatJre Upgrading of Core Spray Piping

Modification package EDP-6349 (hydrostatic test of core spruy piping) was
accomp:ished to obtain objective evidence that the piping component: between
core spray valves E2150F004A/B and E2150-FO05A/B were capable of withstanding
the design pressure of 1250 psig of the reactor pressure vesse) as stated in
the UFSAR, This particular sectiun of piping had been qualified co only a
pressure of 500 psig and a temperature of 212°F. Valve FOO02 is the outboard
containment i1solation alve while FOO4 1s the outboard shuto”f valve,

Prior to the suc-essful accomplishment of the hydrostatic test, a portion of
the core spray system was in an unanalyzed conrdition, This condition was
initially ciscoversd by Stone and Webster during March 1986, DER 87-10€
dozumented the conditi~n an March 20, 1987 (one year after the discovery of the
deficiency) and the hydrostatic test was not performed until March 16, 1988
(another year later). As can be seen Trom the above dates, an excessive amount
of time elapsed from discovery to resolution, A sofety-significant condition
could have existed if the sectiun of piping had been improperly fabricated or
had materia) flaws, and could have resulted in a pipe burst if pressurized
bayond the existing materia. qualificatiun of 500 psig at 212°F, Ferm! senior
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management made a cecision to postpone the qualification testing because they
felt that a safety concern did not exist based on engineering judgement, and
that otrer work items were more important. Time delays associated with
EDP-6349 were indicators of inadequate attention toward potential safety issues
and the requirements for timely and effective correc’ive actions.

3.6.2.5 Air Entrapment in EECW System

During the performance of surveillance test 24.207.09 (EECW pump and valve
operability test) on March 27, 1988, flow could not be established using flow
indicator P44-Fl-R4058, DER 88-0595 reported that "lots and lots" of air hac
to be vented from the system, and that the presence of air in the EECW system
had caused problems with the flow indicator. The DER stated "A review of the
control room NSO log book showed that fill and vent of EECW Div. Il was
completed at 0355 on 26 March 88, so there should not have been much air in the
system,” The team questioned the licensee regarding operability of the EECW
pump and possible origins of the air. The licensee indicated that the air had
come from opening the system up during the LLRT outage. The corrective action
required by the DER was to perform additional filling and venting as specified
on April 27, 1988 because the filling and venting evolution performed on March
26, 1988 had not been effective. Engineering did not ini ally question
whether damage had been done to the system while the pump was running with air
in the system, or whether any operability concerns existed (air binding of the
pump and/or in the cooler).

This event indicated two weaknesses conc. ning engineering support; (1) the
original vent and fill procedure was inadequate and was not well prepared and
reviewed, and (2) when the flow instrument failed v work because of air in the
EECW lines while the pump was running, engineering did not evaluate possible
damage to the pump or consider the question of system operability. The fill
and vent procedure was revised on August 16, 1988 to add more vent valves since
some true high point vents were not inciuded in the original procedure.
Follow-up testing did, however, indicate that damage had not occurred,

3.6.2.6 Post Accident Sampling System

The team evaluated the procedures for operation of the post accident sampling
system (PASS) to determine if sufficient guidance ecisted to operate the PASS
cooler to meet design requirements, There were some apparent conflicts between
design and actual operation.

For example, the orginal basis for the period of three hours to perform a
sample following an accident contained in NUREG-0737, "Clarification of TMI
Action Flan Requirements" was one hour *. (Ltain a sample and two hours for
analysis. The sampling process requirey th.t the liquid samples be adequately
cooled using the PASS cooler which {7 ¢ .'ly by the reactor building closed
rooling water (RBCUW) system which fs . non-safety related system and 1s
designed to be isolated from the EECH system upon an engineered safety features
actuation sigral (ESFAS).

Section 11.4.4.4 of the UFSAR states that "The PASS fsolation valves and
sampling pane! are supplied with Class 1E power and automatically restorsble
power, respectfully, Both can be operated within 30 minutes of an accident in
which there is a loss of offsite power. The post accident sampling system
(PASS) provides the capability of obtaining rel ‘tor coolant and containment



atmosphere samyles under accident conditions to enable analysis to be completed
within three hours of the decision to sample."

The licensee indicated that they intended to restore offsite power prior to
putting the PASS cooler in operation, The team concluded that this action did
not meet the intent of the safety evaluation report (SER) or the UFSAR and the
licenses procedures (POM 78.000.15, Rev. 3, "Determination of Extent of Core
Damage" and POM 78.000.14, Rev. 9, "Post Accident Sampling Analysiz") provided
inadequate guidance on post accident sampling in the event that there was also
a loss of offsite electrical power.

3.6.2.7 Engineering Response to INPO SOER 86-3

Following the multiple failures of safety-related check valves at San Onofre
Unit 1 in November 1985, the NRC requested the industry to develop and
implement a comprehensive program to provide assurance that safety-related
check valves would function properly and reliably under all design conditions,
As a result of this request, INFO provided guidance to each plant on the scope
and content of such a prooram in SOER 86-3, “Check Valve Failures or
Degradations," dated October 15, 1986. The INPO SOER referenced ASME Section
X] testing requirements and stated that..."the code requires that applicable
valves be tested to verify that they will open or close to perform their safety
function.," INPQ also stated tnat "valve reliability could be improved by
expanding the scope of inservice testing programs beyond the minimums required
by the Code. In particular, the reliability of some important check valves not
now included in inservice testing programs could be improved by a combinatior
of periodic testing and preventive maintenance activities, Tests should be
designed to demonstrate that check valves will fully open and close under
actual or simulated operational conditions.”

The licensee's response to SOER 86.. was formally issu2d on August 18, 1988
(letter NE-PJ-B8-0443), The licensee planned to review varicus check valve
problems (e.g., sizing, leak tightness, material requirements, piping layout vs
valve performance, maintenance, and drawing adequacy). The three systems
initially identivied for review were the HPCI, RHR and main steam/feedwater,
Based upon this abbreviated study, the effort may be scaled up or down for the
renaining systems, The overall effort appeared to be reasonable with the
exception of testing., Application Guideline 2.1.4 (attached to NE-PS-88.0443)
was the only action item which referred to testing, Action items included (1)
identify check valves that have specified seat leakage limits; (2) for those
valves having seat leakage limits, deteruine which valves have a history of not
passing seat leakage tests; (3) determine if seat leakage limits can be
increased; and (4) review the design details of each problem check valve,
inciuding manufacturer's test data, to determine whether it is practical co
achieve the specified leakage limit, Determine whether a different type of
valve should be considered.

From the assigned action items, the testing evaluation consisted mainly of a
material history check on a narrowly defined set of check valves, The scope of
Engineering's design reviews or studies relating to testing (other than seit
leakage) to determine if safety-related (or balance of plant) check valves were
being properly tested to verify that the design function was obtainable
appeared to be inadequate. A common problem in the industry is that some check
valves which must close to perform their safety functions are not verified to
close but are only tested to pass flow in the open direction, MNRC Information
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Notice No. 88-70, "Check Valve Inservice Testing Program Deficiencies,” dated
August 29, 1988 was issued to address some of the above issues.

The licensee forwarded a copy of letter NE-PJ-88-0619 dated October 6, 1988 to
the team for review, which indicated that some engineering efforts were planned
in addition to the material history reviews discussed within the licensee's
response to SOER 86-03. Time did not permit a complete evaluation of these
additional actions,

As a general rule, check valves installed in safety-related (and nonsafety
related) systems need to be reviewed to determine the safety function and
operability status, for possible inclusfon in, or revision to the licensee's
testing programs. For example, DER 88-1419 was written to document an NRC
Region 11! inspection finding regarding the lack of testing of rod control
system check valves C11-F111, C11-F1618 and C11-F161A. These check valves were
designed (assuming a failure of a solenoid valve) to permit depressurization nf
*he air header past the failed valve, and to ensure the insertion of the
control rods., It was the team's view that testing should be required to verify
operability, An initial review performed by the licensee on August 15, 1988
indicated that valves Cl1-F111, C11-Fi618 and C11-F160A/B must function as
intended, i.e., that a full scram will occur on receipt of a full scram or
automatic rod insartion signal. The Region Il inspection finding was reported
to the licensee during the September 8 to October 23, 1987 inspection. DER
88-1419 was not written until July 29, 1988 (10 months after discovery) and was
still open at the close of the evaluation.

31,6.2.8 RHR Pump Deadheaded for 33 Minutes

The inadvertent closure of the RHR Loop B Recirculation Inboard Isolation Valve
went undetected by the operator causing the RHR pump to run deadheaded for
epporoximately 33 minutes,

While making norma! inspections of the control room panels, the control room
NS0 noticed that reactor water temperature had decreased approximately 10°F
below where it had been all night, While verifying proper valve alignment of
the RHR loop B flow path, which was being used for shutdown cooling, the
£11-F0158 (RHR loop B isnlatior) valve was found closed and the isolation
seal-in 1ight was 1it, Review of the RHR loop B flow recorder determined that
£11-FO158 had been closed for approximately 33 minutes. The operator should
have ¥nown that the isolation valve was closed by the presence of the white
seal-in 1ight on the contro) board, and that the RHR pump was deadheaded. The
operator also had access to the control board RHR flowmeters which read zero
during this event,

A review of the closing logic for E11-FO158 revealed that the only way for this
valve to isolate and the isolation seal-in light to 1ight was by energizing
relay E11-K63B, which would require all four of the following conditions to
occur: (1) the reactor water level had to be less than Level 3, (2) reactor
pressure had to be lo, (3) valve E11-FO08 was open, and (4) either valve
E11-F009 or E11-F60B was open. When the event occurred, the reactor was
shutdown and the RHR loop B flow path was being used for shutdowun coo11n?.
therefore, the only condition which was not met was reactor water level less
than Level 3. The possible causes were evaluated in detai)l by Engineering. It
was determined that eithcr wiring in E11-K63B was momentarily shorted to
voltage potential, or relay A71BK18 (which is energized at reactor water level
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greater than Level 3) was momentarily deenergized causing E11-K638 to energize.
1f either of these conditions existed longer than momentary then E11-FO15B
could not have been reopered.

Engineering's approach to this problem was adequate in that the investigation
of the root cause appeared to be thorough. Although the root cause could not
be verified, it was determined that the most probable root cause of the valve
closure was a defective A71BK18 relay. The relay was replaced and a functional
test performed to reverify the logic. The replaced relay was analyzed for
possible fault conditions, however, none could be found. A pump and valve
operability test was also performed with satisfactory results.

3.6.2.9 Low Pressure Coolant Injection Swing Bus Design Deficiency

The event occurred on September 8, 1987 when a licensed operator identified the
wrong fuse to be removed during preparation of a maintenance protection tag-out
package. An operator in the field removed the wrong fuse, resulting in the
loss of OC control power to bus 72C position 3C and that deenergized the AC
Motor Control Center (MCC) 72CF Low Pressure Coolant Injectiun ?LPCI) swing
bus. The normal feed to the LPCI swing bus was from bus 72C and upon loss of
DC control power the power to the swing bus was lost which provijed AC motive
pcwer and control to seven LPCI loop selection, injection and isolation valves.

Nuclear Engineering subsequently reviewed the design and determined that the OC
control circuitry for Bus 72C equipment was inadequate. Assuming a loss of
coolant accident along with a loss of offsite power, a single failure of OC
contro) power would preclude proper automatic injection of all four LPCI pumps.

This condition, had it not been accidently discovered, could alune have
prevented LPCI from performing its intended safety function to provide low
pressure makeup water to the reactor vessel for core cooling under LOCA
conditions,

Two d23ign changes were developed to correct the situation. A plant cesign
review was also conducted to determine if similar conditions existed elsewhere;
none were identif ed.

3.6.3 Fermi SSFI Corrective Action

The licensee contracted with WESTEC Services to conduct a Safety Systems
Functional Inspection (SSFI1) of the High Pressure Coolant Injection (HPCI)
system and certain safety-related systems which support HPC! operations, The
inspection began during the week of November 16, 1987 and concluded with an
exit meeting on December 18, 1987. As inspection observations occurred, they
were documented by WESTEC and discussed with the licensee. In total, 50
"{nspection observations" were documented. The 50 findings resulted in the
licensee writing 30 DERs and one Regulatory Action Commitment Tracking System
(RACTS) item, gf the 31 documented findings, 10 were still listed as open
while others listed as closed stil] had outstanding or incomplete actions
(1.e., corrective action included as part of the procedure improvement program
and the torque switch issue) which were required to be completed to adequately
resolve the findings, Four of the 10 listed remaining outstanding ftems were
the responsibility of the Nuclear Engineering group.
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It was also apparent that the evaluation and resolution process of identified
findings did not receive adequate management attention since nearly all of the
DERS were not writ*ten until February or March 1988 (three months after the
1icensee first knew of the concerns), and that corrective actions had either
been slow or failed to fix known problems, For example:

(1) DER 88-0155 was written to document SSF1 inspection observation EP-4 dated
December 15, 1987, "Inadequacy of battery surveillance to ensure minimum
battery cell electrolyte temperature." The SSFI report stated that "As
stated in letter NE-PJ-87-0769, DC-0213 shall be revised to support the
minimym temperature criteria no later than 1-31-88." Documentation
provided to the team indicated that Rev. D to DC-0213 was not issued unti)
April 4, 1988.

(2) DER 88-0172 was written to document SSFI inspection observation TR-01
dated December 4, 1987, "Technical information concerning plant design
changes and modi*ications is not being uniformly inccrporated into the
nuclear training program on a timely hasis," The SSF! report stated that
the same issue was raised by a recent INPO evaluation and that the
training material maintenance system would be modified. Management
directive TQ-01, Training and Qualification, identified the
responsibilities to ensure training materials were complete and accurate
and up to date before they were used for training. Implementing
procedures for the management directive were to be included in the Fermi
Training and Qualification Manual. Both of these corrective actions were
to be complete by June 30, 1988, Documentation provided to the team
indicated that at least portions of the corrective actions were not
scheduled for completion until April 1989.

(3) DER 88-0174 was written to document SSFI inspection observatiun MT-6 dated
December 18, 1987, "There is no verifiable, controlled document to ensure
proper and consistent settings of motor operated valve torque switches."
This particular DER was closed out on March 22, 1988 since it was a
“duplication of the same problem identified in DER 87-565." DER 87-565
concerned torque switch settings that were not set in accordance with
manufacturer's recommended settings, DER 87-565 was still "open" when the
team concluded its evajuation, (See Sections 3.6.2.1 and 3.3.4 for
additiona) information).

3.6.4 Equipment Challenges

Based on interviews with senfor Operations Department Management the team
developed a 1ist statin? what was inost needed to be fixed in the plant to
preclude equipment challenges. This list from the plant operations persractive
was then compared with the Engineering modification list (Top 10, Must and Want
1ist). Approximately half of those items on the Operations genarated list
could not be found on the current Engineering modification 1ists., Some of
these items may have been under active study but not yet characterized as
modifications on the modification lists., Kowever, communications between
Operations and Nuclear Engineering may still need improvement,

If material design deficiencies exist in the plant, Engineering needs to be
made aware using appropriate communication channels. [f deficiencies exist
because of poor operations or maintenance practices, then these issues must
also be resolved., Good basic teamwork will ultimately be required to fix the
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plant equipment problems and to continue to improve the overall plant material
condition. Consideration might be¢ given to procducing a combined physical
problem list developed by a team consisting of one key individual from each
department,

3.6.5 Engineering Modifications

The team reviewed the modification implementation process to determine the
quality and extent of engineering support provided to the plant. Engineering
support can be provided from either Nuclear Engineering, Technical Engineering
or Stone and Webster depending on the type of modification being performed. In
general, Nuclear Engineering provided the front-end design work for minor
modifications, Technical Engineering did the design work for temporary
modifications and SWMI provided the front-end design work for major
modifications, Results of the review are included below.

3.6.5.1 Design Change Procedures

It was apparent that numerous procedures existed which were overly detailed,
confusing to follow, and not well integrated. These procedures related o
design control, the design change process, engineering design packages,
engineering change requests, as-built notices, implementation of modifications,
urgent modifications, minor modifications and temporary modifications. As an
example, the two main procedures (recently revised in March 1988) used to
perform modifications were POM 12,000,064, "Implementation of Modifization" and
NOIP 11,000,004, "Design Change Process," were confusing and inconsistent, POM
12.000.064 was used by the Maintenance and Modification (MaM) group while KOIP
11.000.004 was used mainly by Nuclear Engineering. NOIP 11,000,004 did not
refer to POM 12.C00.064, and the cover sheet reference to NOIP 11.000.004 by
POM 12.000,064 appeared to be incorrect since it required work to be performed
to original revision of NOIP 11,000,004, POM 12.000.64 required the
Maintenance Support Technician (MST) of M&M to "initiate the necessary
documentat.on per NOIP 11.000.004" whenever changes were required to a
modification document during the implementation phase of the modification
process. It was the understanding of the team that MM did not use the formal
process described in NOIP 11,000,004, but rather contacted Nuclear Engineering
or SWMI directly to initiate Engineering Design Package (EDP) revisions
Potential Design Change (PDC) revisions or Engineering Change Requests (ECRS).

To be effective, working procedures need to be coordinated, explicit in their
language, and must be followed and revised as policy or improvements are made.
Discussions held with the licensee indicated that the ongoing pracedure rewrite
effort was designed to significantly upgrade procedures and that the concerns
noted would be corrected,

3.6.5.2 Temporary Modifications

The System Engineers had primary responsibility for temporary modifications. A
temporary modification is defined as a temporary minor alteration made to plant
equipment that does not conform with approved drawings and design documents,
These alterations are expecte. to be installed for a short duration, Within
seven days from the date that & modification is installed, a copy of the
Temporary Modification Request (TMR) is required to be sent to Nuclear
Engineering for review. The results of the Nuclear Engineering review is to be
returned to the System Engineer within 14 days,
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(3) TMR 85-196

Shortly after fuel load the annunciator system was becoming overwhelmed by
invalid alarms. These alarm inputs, due to process noise, were
overloading the annunciator system and prevented real alarms from being
processed. To fix this problem, a software scheme was developed that
tested the va'idity of an alarm. To develop this software modification,
it was. necessary to establish a communication (cable) link between the
real time annunciator system and a temporary set-up in the engineering
center,

The cable was installed in seismically qualified cable trays in the relay
room. The seismic loading analysis that provided the basis for tray
qualification was not modified and cable fi11 and separation controls were
not enforced. Upon review of the modification, Nuclear Engineering
rejected the temporary modification since the cable design process had not
been used. 1t was noted that the temporary modification procedure
required Nuclear Engineering concurrence prior to installatior of
temporary modifications, which address possible seismic or electrical
saparation criteria, This procedural requirement was not adhered to by
the System Ergineers.

A communication link was subsequently installed by Nuclear Engineering as
part of a permanent design change,

3.6.5.3 Oversight of Modifications

The licensee did not provide consistent engineering support throughout the
modification process (i.e., design, construction, testing and closeout). Once
the engineering design work had been completed for an EOP or PDC by either
Nuclear Er- ‘neering or Stone and Webster, the actual implementation, including
necessary »ork procedures to implement a modification, was performed by the M&M
group, and was monitored by an Maintenance Support Technician (MST) who was
part of the M&M group. The M&M group did not have a staff of engineers to
follow modification work and Nuclear Engineering was rarely involved with field
work of modifications unless an Engineering Chan?e Request (ECR) or a revision
to a modification package was requested. It would be a better practice to have
engineers, either from Nuclear Engineering or some other group, following the
implementation of modifications rather than ysing technicians,

The M&M group had some complaints concerning the quality of design work and
adequacy of modification packages supplied to them, Many EDPs had to be
revised or changed an excessive number of times which was indicative of
inadequate preparation and/or followup during the modification implementation
phise by Engineering. PODCs had been revised (as many as five times), EDPs had
heen revised (as many as seven times), and as many as 40 ECRs had been written
against a single modification package, The format and information contained on
an ECR also did not readily lend itself to auditing by Quality Assurance, or
allow engineering to determine why an ECR had to be written such that future
modification packages could be improved, thereby minimizit- engineering and M&M
work or rework,

103




3.6.5.4 Modification Work Prioritization

The modification work prioritization system was viewed as a strength by the
team and should help to improve communication between the plant and
engineering.

Fermi recently established a Nuclear Engineering/Nuclear Production priority
work list for Engineering Modifications which was divided into four categories.
(1) Top 10; (2) Must modification thru first refueling; (3) Want modification
thru first refueling; and (4) Engineering complete - work between now and end
of first refueling. The list was a part of the engineering tracking system and
was reviewed once a week by the Management Revie. Board (MRB). The MRB was
made up of the Vice President Nuclear Operations; Vice President Nuclear
Engineering and Services; Plant Manager; General Director, Nuclear Engineering;
Superinténdent, Technical Engineering; Superintendent, Maintenance and
Modifications; and Supervisor, Planning and Scheduling., The function of the
MRB was to approve/disapprove proposed modifications and to assign them to one
of the above categories. The "Top 10" (actually consisted of 22
modifications), "Want" and "Engineering Complete" lists were categories of
modification packages with no particular priorities established, while the Must
1ist was prioritized. The prioritization of modification packages using the
MRB concept allows the plant to communicate with engineering in the presence of
appropriate plant management to assure that engineering efforts are focused in
the proper areas to support the plant, not only for modifications that are
currently "on the board," but also for additional needed plant modifications,

3.6.6 Preliminary Evaluations and 10 CFR 50,59 Safety Evaluations

Fermi procedure FIP-SRI-01, Revision 0, "Preliminary Evaluations and

10 CFR 50,59 Safety Evaluations” %stabiishes the process for accomplishing a
safety evaluation. This procedure became effective June 29, 1988, replaced two
previous procedures and consists of a Preliminary Evaluation (PE) and a Safety
Evaluation (SE) in one procedure., The PE was used as a screening device to
determine if an SE would be required. The latest version of the PE required
that the preparer provide justification if a decision was made to not perform
an SE. The licensee had made recent improvements to their safety evaluation
process, including both procedural ch2nges, and extensive training for those
who perform PEs and SEs.

In the past, justificaticn for a decision not to perform a SE was not required.
Consequently, if a PE improperly concluded that an SE was not required, the SE
would not be accomplished and a potential unreviewed safety question may have
existed, This condition was further exacertated because QA audits were not
done on PEs for adequacy, as was the case for SEs. To review this area, the
team chose four safety-related EDPs for review that had been "as-built" (field
complete and affected documents revised) within the last 2-3 years: (1)
EDP-3289 - Revised the EDG fuel oil transfer system to include flow measurement
capabilities; (2) EDP-3623 - Added a vent on Lhe HPCI steam supply line; (3)
EDP-4790 - Revised RMR systems P4IDs and valve information to show miniflow
valves in the normally open condition; and (4) EOP-6349 - Qualified a section
of core spray piping to a higher pressure rating to comply with postulated
accident conditions and existing wording in the UFSAR, (See Section 3.6,2.4
regarding modification EDP-6349,)
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A safety evaluation was not performed for any of the audited modification
packages even through it appeared that they shovig nave. This finding was
brought to the attention of the licensee persoanel, who unon review, agreed
that three of the modifications should have hid safety evaluations (i.e.. EDPs
3289, 3623 and 4750). It was clear that safety evaluations should have been
performed for EDPs 3289, 3623, and 4790 because they all required revisions to
the UFSAR., Until recently, the licensee had not updated their 10 CFR 50.59
procedure (as other licensees have done beginiing in 1984) to be consistent
with NRC quidance. Licensee personnel agreed 0 review a sample of
safety-related EDPs to determine if a more widespread problem existed with
preliminary evaluations and to evaluate the notential for missed safety
evaluations and potential unreviewed safet; qu.:*ions,
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4.0 EXIT MEETING

The Deputy Executive Directo for Regional Operations, Director, AEQD,

Region 111 Administrator, As;istant Director NRR Projects (Acting), DET
Manager, DET Deputy Manager, and other NRC personnel met with DECo managem:nt
officials at the Fermi site on November 1, 1988, to brief them on the results
of the Fermi diagnostic evaluation, The list of attendee: is given at th: end
of this section,

The briefing which consisted of the team's preliminary findings and conclusions
was led by L. Spessard, DET Manager. A copy of the briefing notes used during
the meeting is included as Appendix A to the report. These notes were used for
illustrative purposes and did not include all of the team's preliminary
findings and conclusions in order to keep the briefing focused on the most
important issues. Also, E. Jordan, Director, AEOD, discussed the NRC
Diagnostic Evaluation Pro7 +am and the NRC's basis for conducting a diagnostic
at the Fermi plant.

The DECo response at the exit meeting, which was very receptive and positive,
reinforced the team's preliminary findings and conclusions. According to

R. Sylvia, Senior Vice President, many of the team's preliminary findings and
conclusions paralleled those which INPQ had identified to DECo at their exit
meeting the day before (October 3!, 1988).
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Fermi Diagnostic Evaluation Meeting - November 1, 1988
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Goodman
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. S. Orser

B. Stafford

. R. Sylvia

M. Trahey

. Cooper, II1I

Organization

0ffice of the Deputy Director for Regional Operations
Region 111, Division of Reactor Projects,

Section Chief

Region [II, Regicnal Administrator

Region 111, Division of Reactor Safety, Reactor
Inspector

0ffice fiur Analysis and Evaluation of Operational
Data (AEQD), Director

0ffice of Nuclear Reactor Regulation (NRR), Deputy
Diagnostic Team Manager

NRR, Project Manager for Fermi

Region 111, Fermi Senior Resident Inspector

AEOD, Diagnostic Team Manager

Deputy Executive Director for Regional Operations
NRR, Acting Assistant Director for NRR Projects

Vice President, Nuclear Enjineering and Services
General Director, Nuclear gnqincer ng

Plant Manager

Director, Nuclear Licensing

President

Chairman and CEOQ

Vice President, Nuclear Operations

Director, NQA and Plant Safety

senior Vice President

Director, Special Projects
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APPENDIX A

DETROIT EDISON/NRC MEETING

ON THE

RESULTS OF THE FERMI DIAGNOSTIC EVALUATION

NOVEMBER 1, 1988




A HISTORICAL PERSPECTIVE ON THE NEED FOR A GIAGNOSTIC EVALUATION

0

FERMI WAS VIEWED AS READY AND FULLY CAPABLE TO PERFORM WELL
WHEN THE LICENSE WAS ISSUED

SIGNIFICANT OPERATIONAL EVENTS AND PROBLEMS AT FERMI RESULTED
IN A QUICK AND SIGNIFICANT LESSENING OF NRC CONFIDENCE AND
TRUST

NRC INSPECTIONS AND INDEPENDENT REVIEWS IDENTIFIED
SIGNIFICANYT ORGANIZATIONAL PROBLEMS AND MANAGEMENT WEAKNESSES

PROGRAMS WERE DEVELOPED BY DECo FOR PERFORMANCE IMPROVEMENTS

FERMI PERFORMANCE HAS IMPROVED VERY SLOWLY

ADDITIONAL INFORMATION WAS PTQUIRED TO FULLY UNDERSTAND AND EVALUATE
CURRENT PERFORMANCE PICTURE, THE REASONS FOR CONTINUED BELOW AVERAGE
PERFORMANCE AND THE ADEQUACY OF CURRENT DECo ACTIONS AND PLANS



SUMMARY OF FERMI DIAGNOSTIC FINDINGS

CURRENT LEVEL OF PERFORMANCE AND CAPABILITIES ARE BELOW

AVERAGE AND SLOWLY IMPROVING

THE SUM OF DECo'S ACTIONS GENERALLY ADDRESS CAUSES FOR
PERFORMANCE PROBLEMS

ADDITIONAL MANAGEMENT ATTENTION NEEDED IN SOME AREAS TO
INCREASE RATE OF IMPROVEMENT AND ASSURE CONTINUED SUCCESS




ROOT CAUSES

FAILURE OF MANAGEMENT TO ADEQUATELY AND EFFECTIVELY PLAN FOR
THE TRANSITION FROM A DESIGN AND CONSTRUCTION PROJECT TO AN
OPERATING PLANT

PROTRACTED DESIGN AND CONSTRUCTION PERIOD

MANAGEMENT MOVED VERY SLOWLY IN DETERMINING AND IMPLEMENTING
EFFECTIVE SOLUTIONS

LACK OF BWR OPERATING EXPERIENCE THROUGHOUT THE ORGANIZATION



CONTRIBUTING CAUSES

PREVIOUSLY IDENTIFIED

0 LEADERSHIP WEAKNESSES

0  MANAGEMENT INEFFECTIVENESS

0 LACK OF INDIVIDUAL ACCOUNTABILITY
0 ENGINEERING ORGANIZATION DOMINANCE
0 LACK OF BHR.OPERATING EXPERIENCE

0 FERMI ORGANIZATIONAL CULTURE

DIAGNOSTIC IDENTIFIED

0 ORGANIZATIONAL INSTABILITY
0 DIFFICULTY IN TRANSITIONING TO NEW CULTURE
0 LACK OF ATTENTION TO KUMAN RELATIONS MATTERS

0 UNRELIABLE EQUIPMENT
-« DESIGN
== MAINTENANCE

0 INEFFECTIVE OPERATOR TRAINING PROGRAMS

0 FRAGMENTED AND OVERLAPPING ENGINEERING SUPPORT
0 COMMUNICATIONS ISSUES

o INEFFECTIVE PLANNING AND SCHEDULING



DETROIT EDISON WAS SLOW TO FULLY APPRECIATE THE BREADTH AND IMPORTANCE
OF THE PROBLEMS:

EARLY PERFORMANCE PROBLEMS WERE MISTAKENLY ATTRIBUTED TO A
LEARNING EXPERIENCE OF A NEW PLANT

DECo'S PREVIOUS DESIGN/CONSTRUCTION MANAGEMENT TEAM HAD
DIFFICULTY IN APPRECIATING AND ACTING ON THE OPERATIONS-
ORIENTED PROBLEMS

PREVIOUS DECo MAMAGEMENT POLICIES AND PRACTICES MADE THE
NEEDED ORGANIZATIONAL CULTURE AND CLIMATE CHANGES DIFFICULT
TO CORRECT




DETROIT EDISON, IN THE PAST FEW YEARS, HAS BEGUN TO MAKE PROGRESS IN
ADDRESSING THE CAUSES FOR FERMI'S PERFORMANCE PROBLEWS:

0 NEW SENIOR MAYAGERS WITH OPERATING POWER PLANT EXPERIENCE
HAVE BEEN HIRED INTO KEY MANAGEMENT POSITIONS

0 NEW MANAGEMENT CONTROLS, PROGRAMS AND POLICIES HAVE BEEN
IMPLEMENTED FOR IMPROVED CRGANIZATIONAL PERFORMANCE

0 ORGANIZATIONAL CHANGES MAVE BEEN MADE TO ENMANCE DEPARTMENTAL
EFFECTIVENESS AND COMMUNICATIONS




NEW MANAGERS HIRED WITH COMMERCIAL NUCLEAR PLANT OPERATING EXPERIENCE:

SENIOR VICE PRESIDENT, NUCLEAR GENERATION (MAY 1986)

VICE PRESIDENT OF NUCLEAR OPERATIONS (JUNE 1987)

VICE PRESIDENT NUCLEAR ENGINEERING AND SERVICES (MAY 1988)
FERM! PLANT MANAGER (SEPTEMBER 1987)

DIRECTOR, NUCLEAR QUALITY ASSURANCE AND PLANT SAFETY (JANUARY
1988)

GENERAL DIRECTOR NUCLEAR ENGINEERING (SEPTEMBER 1988)
SUPERINTENDENT OF OPERATIONS (NOVEMBER 1986)
SUPERINTENDENT OF TECHNICAL ENGINEERING (JUNE 1988)
SUPERINTENDENT OF MAINTENANCE AND MODIFICATIONS (MAY 1988)

DIRECTOR, NUCLEAR LICENSING (JUNE 1988)



MANAGEMENT CONTROLS, PROGRAMS AND POLICIES FOK IMPROVED ORGANIZATIONAL
PERFORMANCE ARE BEING IMPLEMENTED
o FERMI BUSINESS PLAN
-= MISSION GOALS, STRATEGIES AND ACTIONS
--  PERFORMANCE MONITORING, CONTROL AND EVALUATION
-« STAFFING AND SCHEDULING
==  ANNUAL WORK PLANS
0 ACCOUNTABILITY PROGRAM
] INCENTIVE PAY PROGRAM
0 REVISED PERSONNEL POLICIES
-« OVERTIME RESTRICTIONS
<= HIRING OUTSIDE EXPERIENCE
-« BID-QUT RESTRICTIONS
<= DISCIPLINE STRENGTHENED

0 ADMINISTRATIVE PROCEDURES

<« REDUCTION IN NUMBER
«=  STANDARDIZATION






SLOW PROGRESS 1S BEING MADE

OPERATIONS

IMPROVEMENTS
o BETTER OPERATOR AWARENESS OF MANAGEMENT EXPECTATIONS

«= OPERATING PRACTICE STANDARDS
-« ACCOUNTABILITY PROGRAM

WEAKNESSES

o LACK OF COMMERCIAL BWR OPERATING EXPERIENCE AT A WELL RUN
PLANT

0 LACK A SUFFICIENTLY BROAD SAFETY PERSPECTIVE

0 EQUIPMENT UNRELIABILITY CHALLENGES OPERATORS

° INEFFECTIVE OPERATOR TRAINING PROGRAM

i
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SLOW PROGRESS 1S BEING MADE

QUALITY PROGRAMS

IMPROVEMERTS
o  BECOMING PERFORMANCE ORIENTED
o  FINDINGS ARE USED BY THE FERMI LINE 07 GAXIZATION

o  SAFETY COMMITTEES (BNRC & NSRG) ARE PROUACTIVE

WEAKKESSES
° INEFFICIENCIES IN DER TRENDING PROGRAM
o PROCEDURAL WEAKNESSES IN DER TRACKIMG SYSTEM

] ROOT CAUSE ANALYSIS



ISSUES REQUIRING ADDITIONAL MANAGEMENT ATTENTION

NEED TO ACHIEVE ORGANIZATIONAL STABILITY ASAP
I PROVE EFFECTIVENESS OF FIRST AND SECOND LINE SUPERVISORS
OVE ORGANIZATIONAL CLIMATE

FIX FRAGMENTED AND OVERLAPPING ENGINEERING SUPPORT
RESPONSIBILITIES

FIX KNOWN EQUIPMENT PROBLEMS
SET PRIORITIES ACCOKDING TO PLANT NEEDS

ALLOCATE RESOURCES TO SELECTED AREAS AND BETTER UTILIZE
EXISTING RESOURCES

IMPROVE EFFECTIVENESS OF OPERATOR TRAINING PROGRAMS

1€




APPENDIX B

& Y UNITED STATES
gw : NUCLEAR REGULATORY COMMISSION
: WASHINGTON, D C. 20888
JUL 2 6 1988
LTS
MEMORANDUM FOR: Edward L. Jordan, Director
Office for Analysis and Evaluarvion
of Operational Data
FROM: Victor Stello, Jr.
Executive Director for Operations
SUBJECT: DIAGNOSTIC EVALUATION OF THE ENRICO FERMI

ATOMIC POWER PLANT

By this memorandum you are directed to conduct a diagncstic evaluation at the
Enrico Fermi Atomic Power Plant. [ have reviewed and approved your plans, as

summarized below:

Scheagule of Principal Activities

Team rreparation

Onsite Activities

NRC Management Briefing
Exit Meeting with Licensee
Ilssue Evaluation Report

Team Organization*

Team Manager
Deputy Team Manager
Team Leaders

Team Members

. August 4

August 19, 1988

. August 22 - September 2, 1988
September 12 - September 16, 1988

. October 4, 1988
. October 7, 1988
Gctobei 28, 1988

Nire

R. Lee Spessard
To Be Determined

Henry Bailey
Nennis Allison
James Bongarra
Charles Burger
Arthur Howell
Robert Freeman
Eric Leeds
Ronald Llnyd
Robert Perch
Kevin Wolley
Francis Young
Paul Thurmond
Henry Tufts
Donald Tepper

Organization
Director, DOA/AEQD

DEIIB/DOA/AEQD
DEIIB/DOA/AEQD
LHFB/NRR
DRS/RII
URP/RIV
DEIIB/DOA/AEQOD
DEIIB/DOA/AEQD
DEIIB/DOA/AEQL
DEIIB/DOA/AEQD
DEIIB/DOA/AEQD
DRP/RI

NRC Contractor
NRC Contractor
NRC Contractor

*Additiona) members may be added in the near fu*ure at your discretion as
the evaluation procee”s.




Edward . Jordan g

Evaluation Methodology

The Diagnostic Evaluation Team (DET) wil)l ascertain the current status of
plant performance in the functional areas of engineering and technical support,
operations, maintenance, testing, quality assurance, and management controls
and involvement through the performance of observations, interviews and
document reviews., The evaluation will consider activitias conducted at the
corporate headg.arters as well as at the plant site. If significant problems
are noted, emphasis will be placed on determining the ., * cause(s). As
necessary, the evaluation process will progress from t! 1dentification of
problems, proximate causes and related programmatic issues to the considera-
tion of management and organizational strengths and weaknesses.

Following the onsite evaluation activities, the DET will prepare an evaluation
report for submittal to me in accordance with NRC Manua! Chapter 0520, "NRC
Diagnostic Evaluation Program."

APz
ictor Stello, Jr.
Executive Director for Operations

cc: A. B Davis, RIII
T. E. Murley, NRR
J. M. Taylor, EDO



