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Notice of Violation

ry to the above, at the time of the inspection the licensee
't have a written safety evaluation for operating the unyrounde
1 125 volt battery system from February 1986 until July 1986
h several grounds, constituting a change in the facility as
ibed 1n the safety analysis report This change involves an
unreviewed safety question because it increase the probability of
currence of a malfunction cause by the ESS DIV 1 125 volt battery
ystem

d

A
a
8

s 1s a Severity Level | violation (Suppleme 1)
il Penalty - $50,000

Assessed a




Notice of Violation 3

Contrary to the above, as of June 1, 1988, certain activities
affecting quality were either not prescribed or were not carried out
in accordance with documented instructions or procedures of a type
appropriate to the circumstances, in that:

1. The licensee did not have a procedure for or accomplish the
lubrication of bearings and performance of certain other
specified preventive maintenance activities on Limitorque
motor operated valve actuators at 18 or 36 month intervals,
although su.i activities were activities affecting quality,
were appropriate to the circumstances, and were recommended in
the vendor manual.

2. The licensee failed to perform preventive maintenance on 47
of 93 horizonta) 4.16 kV electrical circuit breakers at the
required interval, as required by procedure QEPM 200-1,
“"Inspection and Maintenance of 4.16 kV Horizontal Circuit
Breakers", Revision 1.

This a Severity Level IV violation (Supplement I).

L. 10 CFR Part 50, Appendix B, Criterion XVI, requires measures to
be established to assure that conditions adverse to quality and
nonconformances are promptly identified and corrected. In the case
of significant conditions adverse to quality, the measures shal)
assure that the cause of the condition is determined and corrective
action taken to preclude repetition.

Contrary to the above, the following conditions adverse to quality
were either not promptly identified or promptly corrected:

1. On November 8, 1986, the 1/2 Emergency Diese)l/Generator was
manually started and connected to Bus 13-1 to provide power to
Unit 1 during modification work in the electrical switchyard.
The 1/2 Emergency Diesel/Generator feed breaker to Bus 13-1
subsequently tripped due to activation of the underexcitation
relay. The licensee's correct. 'e action included modification
of the auto-start circuit; however, such corrective action did
not correct the problem of activation of the underexcitation
relay when manually starting the 1/2 Emergency Diesel/Generator,

2. During a monthly surveillance test on Oz er 3, 1987,
4.16 kV breaker 152-2329, which connects tie i/2 Emergency
Diesel/Generator with Bus 23~1, failed to close. Corrective
action included cleaning and lubricating the trip latch rollers
ut breaker 152-2329 1n accordance with an electrical preventive
maintenance procedure; however, as of June 1, 1988, the
licensee had not implemented corrective action to prevent




Notice of Violation

urrence in that nefther inspectic
tenanc been performed on the

ncy Diesel/Generator 4.16 kV b

rec

motc ol centers;
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until July
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Notice of Violation 5

Within the same time as provided for the response required above uncer

10 CFR 2.201, Commonwealth Edison Company may pay the civil penalties by
letter addressed co the Director, Office of Enforcement, U.S. Nuclear
Regulatory Commission, with a check, draft, or money order payable to the
Treasurer of the United States in the amount of the civil penalties proposed
above, or may protest imposition of the civil penalties in whole or in part by
a written answer addressed to the Director, Office of Enforcement,

U.S. Nuclear Regulatory Commission. Should the licensee fail to answer within
the time specified, an order imposing the civil penalties will be issued.
Should the licensee elect Lo file an answer in accordance with 10 CFR 2.205
protesting the civi)l penalties, in whole or in part, such answer should be
clearly marked as an "Answer to a Notice of Violation" and may: (1) deny the
violations listed in this Notice in whole nr in part; (2) demonstrate
extenuating circumstances; (3) show error in this Notice; or (4) show other
reasons why the penalties should not be imposed. In addition to protesting
the civi]l penalties, such answer may request remission or mitigation of the
penalties.

In requesting mitigation of the proposed penalties, the five factors addressed
in Section V.B of 10 CFR, Part 2, Appendix C (1988) should be addressed. Any
written a;swer in accordance with 10 CFR 2.205 should be set forth separatcly
from the statement or explanation in reply pursuant to 10 CFR 2.201, but may
fncorporate parts of the 10 CFR 2.20] reply by specific reference (e.g., citing
page shd paragraph n mbers) to avoid repetition. The attention of the Licensee
is direcved to the other provisions of 10 CFR 2.205, regarding the procedure
for i, .sing the civil penalties.

Upon failure to pay any civil penalties due which subsequently has been
determined in accordance with the applicable provisions of 10 CFR 2.205, this
matter may be referred to the Attorney General, and the penalties, unless
compromised, remitted, or mitigated, may be collected by civil action pursuant
to Section 234c of the Act, 42 U.S.C. 2282¢.

The responses to the Director, Office of cnforcement, noted above (Reply
to a Notice of Violation, letter with payment o civi] penalties, and
answer to a Notice of Violation) should be addressed to: Director, Office
of Enforcement, U.5. Nuclear Regulatory Commission, ATTN: Document Contro)
Desk, Washington D.C. 799 Roosevelt Road, Glen Ellyn, [11inois 30137,

FOR THE NUCLEAR REGULATORY COMMISSION

@g;ﬂ bl

Davis
Regional Administrator

Dated at Glen Ellyn, I1)inois
This j& day September 1988
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Maintenance and Outages Sectior

ction Summary

Inspection on Apri) 22-26, May 2-6, 11, 31 and June 1, 1988 (Reports

No. 50-254/B8011(0RS); Nou. 50-265/88012(0DkS))

Areas Inspected Specia)l announced inspection of maintenance activities
and follow-up on previous ideniified i1nspection items using selected
portiors of Inspection Modules 62700, 64707, 92701, 92702 and 92720
Results Control in some of the areas inspecied appeared to be weak
Based on the inspcstion, the inspectors reach:d the following conclusions

- Maintenance cra)tsmen/techricians appeared to be knowleageable and
ronscientious in their work,;

Improvesents made within the last two years were noted in severa)
maintenance areas




Managesent involvesent in maintenance was noted; however, the failure

to recognize the significance of noted problems, determine problem causes
and to toke prompt and effective corrective actfon was evident., This

was especially true of similar equipment in the same or adjacent unit.

An example was the Tailure to determine the proper cause and correct

the problerm with Unft 2 steam jet air injector off-gas butterfly fsolation
valves after problems were noted with Unft 1 valves. Two violations were
written in this area. One of these contained four examnles and the other
resulted in the inoperability of critical equipment for a substantia)
period of time.

Plant management was deficient in allowing known problems to continue
without correction or proper evaluations This was reflected in the

items on corrective action. An example involved operating for significant
periods of time with known grounds in the 125 VDC cystem. This practice
makes detecting and locating grounds that can defeat functioning of
important equipment difficult. One additional violation was written

on failure to perform a 50.59 review for an unanalvzed plant condition
involving the DC grounds

The preventive maintenance program was incomplete and improperly
implemented Failure to perform PM on electrical switchgear is an example
of improper implementa,. ion Management controls for status, prioritizing,
and tracking vere not in place. Management was aware of this problem and
had taken some actior One violation with two examples was written in
this area

Design weaknesses resulted in one violation This consisted of severa)
examples of inaccurate drawinge for a2lectrical switchgear The lack of
design to provide the reactor gperators with the operability status of
a. engineered safety feature was also a concern

Audits of maintenance appeared Lo be narrow in scope ana shallow ir
deptt The failure to note preventive mainte . ance problems in audits
of maintenance 1s an cxample One violation was written in this arza

tified during this inspection are discussed in
5.3, 3.3.5.8, 3.1.9, 3.3.2.3.2, 95.3.1.3.3, 3.30.1.3,
5, 3.3.1.6, and 3. 3.2.2

Violaticne id
Paraqgraphs 23
5.5:.2.8. 3.3

of
1
1




Persons Contacted

Commonwealth Edison Company

***R. Bax, Station Manager
***D. Craddick, Master Electrician
J. Fish, Master Mechanic
**D. Gibson, Supervisor Regulatory Assurance
#eel. Petrie, Assistant Superintendent Maintenarce
D. Rajcevich, Master Instrument Mechanic
*N. Smith, Nuclear Licensing Supervisor, BWRs
*G. Spedl, Assistant Superintendent Technica)l Services
**H. Studman, Director of QA
**J). Wethington. QA Supervisor

*Indicates those personnel who attended the exit meeting on May 11, 1988,
*sindicates those personnel who attended the exit meeting on June 1, 1988,

*#e=indicates those personnel who attended both the exit meetings.

Other personnel were contacted as a matter of routine during the
Iinspection,

Licensee Action on Previous inspe tior F\vC"j;

4‘,’[',_. Yiolatior 254/8B70 "”r:' 26¢ B7006 01) Fa lure t¢ determine the
cause and take appropriate corrective action or several licensee event
reports (LERs) The inspectors reviewed action taker by the licensee ir
this arca. Procedures QAP 1200-3, Revision 2, "Licensee Event Report

Investigation and Rev.ew Process” and QAP 1200-1, Revision 16, "Deviatior
Report Procedure” were reviewed. Both required an investigation for cause

and corrective action as appropriate. In addition to this, a training
program entitied "Root Cause Analysis" had beer developed and presented
to a large number of licensee personne). The course appeared to be

adequate; however, ddring this inspection severa) incidents were noted
(reference Sections 3.3.1.3 through 3.3.1.6 of this report) which
indicated lack of adequate or time ly corrective action. This 1tenm
remains open,

(Closed) Violation (254 87009-02; 265/87009-02): WMo procedure for

Jocumenting and cortruTﬁing LERs.  The Tnspector reviewed QAP 1200-3,
Revision 2, "Licensee Event Report Investigation and Review Process”
and found that 1t provides the necessary procedural control for LERs.

This ftem is closed.




2.4

3.0

3.1

: Discarding previous
usage cards a pt of a calibration report.
The inspector reviewed current practices regarding usage records for
mechanica) MATE and noted that records are discarded only when equipment
s fourd to be within specifiad calibration tolerances. If the equipment
is found to be out of calibration, usage records are used to identify
components tested in order that an evaluation can be performed for
acceptability or possible rotcst1:x. The inspector reviewed evaluations
of oqu!g-znt for three pieces of MATE found out of calibration tolerances.
No problems were identified with the methods and process. Calibration
data sheets are retained as permanent records. The inspector has no
further concerns in this area. This ftem fs closed.

{Closod' Open Item (254/87030-02; 265‘87030-022: Possible inadequate
evaluation of usage of a torque wrench found to be out of calibration.

The inspector reviewed records for torque wrench QA No. 0Zi159Q at the
electrical maintenance department. There was no objective evidence in

the file that one of the two usages had been evaluated after the wrench

was found to be out of calibration. License perconnel stated that some
notatiuns on the records indicated this review had been performed; however,
it was not <lear. This evaluation was performed during the inspection and
the results provided to the inspector. No problems were indicated. Records
of action taken in five other instances where torque wrenches were found
to be out of calibration were reviewed and found to be acceptable. The
inspector has no further concerns in this area. This item is closed.

Evaluation and Assessment of Maintenance

The purpose of this inspection was to evaluate and assess the accomplishment
and effectiveness of maintenance activities at Quad Cities. The inspection
coincided with a planned outage of Unit 2, The evaluation and assessment
were accomplished by:

Evaluation of maintenance backlog.
Observation of maintenance activities
Walkdown of Plant Systems

Review of completed work requests
Discussions with Licensee personne)

o © 2 o o

This inspecticn also assessed the quality verification processes
related to maintenance, which was accompl!ished by:

Review of audit reports
¢ Review of corrective action documents

Accomplishment of Maintenance

The inspectors verified that maintenance was accomplished by reviewing
maintenance backlogs, the methods used for controlling maintenance
activities (both corrective and preventive) and by reviewing completed
work requests.



3.1

reparation for this 1nsp¢ctloné the inspectors reviewed a number of
Y

maintenance related Licensee Event Reports (LERs). No particular

maintenance related weaknesses were noted with the technical assessment,

A

3.1.2

3.1,

3

timeliness and effectiveness of corrective action, or root cause analysis
of the LERs.

Results of the inspection are documented in the following sections.

Maintenance Backlog

The inspector noted that near the end of the inspection, there were
1604 open corrective nuclear work requests (NwRs). Of these 929
were non outage related with 675 outage related. In addition to
these, there were 680 open NWRs for PMs and there were 941 that
were for modifications. Unit 2 NWRs should continue to decrease
until the current Unit 2 outage is over. The number of open NWRs
for corrective maintenance does not appear to be excessive;, however,
the number of open PM relited NWRs appears to be high,

Corrective Maintenance

Corrective maintenance was performed utilizing the NWR, Methods

for using the NWR and the contro! of corrective maintenance were
described in QAP 1500-2, Revision 29, "Work Request Procedure

for Station Maintenance." The procedure and implementation were
reviewed and were noted to be acceptable. A number of problems

were noted in activities supporting this area which are noted in
other sections of this report. Methods for tracking and maintaining
the status and priorities of open NWRs should be improved to provide
more effective control,

Preventive Maintenance

Preventive Maintenance (PM) was described in QAP 500-9, Revision 2,
"Preventive Maintenance.” This procedure described the overal)
program which was divided in five basic areas; mechanical, electrical,
instrument and control, operations and chemistry. Each of these
areas had specific responsibilities which were described in individual
procedures. Quad Cities was in the process of converting from a
manual system of PM control to a computerized system. PM events

were included in the new system, but no nistorical information was

in the system at the time of the inspection. Presently, the system
cannot track past duc PM™ events duc to ihe lack of historice)
information such as when the event was last performed, Detailed
information of this type was available for the manue) system, but

it was time consuming and difficult to retrieve. The inspectors

were informed that as FMs are performed they would be entered in

the computerized system, but there are no intentions to enter
historical data from past parformances in the syster  The PM

program appeared to be difficult to track and control and was
incomplete. Licensee personnel stated that a contractor had been
hired to review the program and meke recommendations for improvements,



This work was scheduled to be completed by December 31, 1588, There
did not appear to be a method in place to perfodically fident!fy the
status of overdue PMs to management. The changes currently planned
should address this concern. This 1s an open item to be reviewed
on a subsequant inspection (254/88011-01; 265/88012-01).

During the observation of maintenance repair activities, the inspector
noted that the thrust bearing was replaced on Limitorque actuator

for MOV 2-2301-9 (WR No. 65322). The inspector noted that little

or no grease was on or in the bearings. A review of maintenance
history for the limitorque 2ctuator did not indicate that greasing

of the bearing or uther PMs had ever been performed. The Limitorque
vendor manual recummends that greasing of the bearing and other

PM tacks b2 nerformed every 18 months. Some PM tasks for these
actuators were also recommended to be performed every 36 months,

The failure tc perform PMs on the limitorque uvperators s considered
to be an 2xample of a violation of 10 CFR 50, Appendix B, Criterion ¥
(254/88011-02A; 265/88012-02A) in that, the procedures and instructions
for PMs on the Limitorque actuators did not invoke the vendor
recoemendations or provide a technical justification for not
performing the vendor recommendations,

In reviewing a computer 1isting of past due electrical PMs, the
inspector noted that 47 of 93 horizontal 4KV breakers were overdue
for the PMs required by procedure QEPM 200-1, Revision 1, "Inspectior
and Maintenance of 4KY Horizontal Circuit Breakers." Of these
required PMs, 32 had never been performed. One of the above
breakers was the Unit 2 EDG generator bus breaker which failed

to close on October 5, 1987, due to dirty and sticking trip latch
rollers. Cleaning and lubrication of these rollers were covered
in this PM, The failure to perform the circuit breaker PMs as
required is an example of a violation of 10 CFR 50, Appendix B,
Criterion vV (254/88011-028, 265/88012-028).

During the PM review, the inspectors noted that a number of PMs
had been performed when PMs on what appeared to be more important
components had never been perforned., Discussions with licensee
personnel indicated that no system existed to prioritize PMs
considering the importance of the component involved, This is

an open item (254/88011-03; 265/88012-03).

Review of Completed Work Requests

Nineteen completed work requests were selected and reviewed, Of the
nineteen reviewed, nine had been closed by cancellation without work
being performed. Seven of the nine were cancelled because the work
request had been duplicated. The other two were concelled after it
was determined that the problem did not exist, In discussing this
matter with licensee personnel, the inspector was informed that there
was no method in place to prevent duplication of work requests. The
duplication is noted and corrected at the time the work requests are
reviewed for issue to the field for work. Although the duplication
of work requests does not appear to be & safety fssue, the writing
and processing of almost twice the required number of work requests
has an impact on manpower requirements for control and processing of

6




3'105

3.1.5.1

3.1.8.2

3.1,5.3

maintenance work, In addition to this, the inspector noted that two
of the work requests, cancelled because they were duplicated, were
cancelled after sovora\t‘oars. This matter was discussed with
1icensee personne)l for their information since no regulatory

{ssuve was involved,

The inspector reviewed the ten work requests for which work was
completed for {dentification of equipment, description of problem,
adequacy of wo  instructions, description of work performed,
replacement parts used, calibrated equipment used (1f applicable),
required approvals in required sequence, and required reviews and
sign-offs. No problems or concerns were noted.

(ng1no¢r1ng Support of Maintenance

The inspectors conducted a limited design and document control
review of documents associated with maintenance and modification
activities. In addition, the review included as built drawings
compared to the actual plant configuration.

During the review and visual field inspection, the inspectors
identified a number of drawing discrepancies. Control circuits
shown on numerous 4,16 KV safety-related schematic diagrams have
been duplicated on internal schematic and device location diagrams
creating a system in which the same schematic circuit appears on
two different drawings. The inspectors fdeniified omission and
errors on the duplicated schematics such as missing test switches,
and the wrong 4,16 KV cubicle designations. For example, "Diesel
Emergency Auto Start Relay” circuit shown on drawing No, 4E-13508B,
revision AC, was also depicted on drawing No. 4E-1656H, Revision J.
Mowever, the test switch (7S) was omitted fiom the circuit on drawing
No. 4E-1656H, while the relay designations for ASR-1 relay and the
switchgear cubicle numbers for 127814-1X3 (3-4) relay contact were
not showr on drawing No, 4E-13508. Ildentical errors were noted on
the duplicated drawings associated with the Units 1 and 2 and 1/2
Diese) Generator Auto start circuits. The licensee was informed

of the specific cases noted.

Wiring diagrams associated with 4.16 KV switchgear installating
({,e., W/D 4E1655A) depicted only a portion of the aciual Vrteri,
wiring, A small note on the drawing references other drawings for
internal connections. This type of drawing leads to confusion
whereby, one might assume from looking at the internal side cf

the termination blocks that no additional internal wiring exists.

The inspectors conducted a visual field inspection using the
electrical design drawings associated with Units 1 and 2, 125v0C
ground detection system. The following drawings contained
discrepancies and did not conform to the field installations:

1. Drawing No. 4E-12685B, Revision Y and No. AE-26858,
Revision § - did not represent the ground detection
circuity as 1t was installed in the field.




g $/D &4E-25755, Revision E - Annunciator Window No. 54 "125V
battery ground” circuity did not cepict the negative ground
contact (11-12) 1n the alarm circuit,

10 CFR 50, Appendix B, Criterion !’ requires that design control
measuras verify the adequacy of Fzsion. The numerous design
document errors described above ure considered to be a violation
of this requirement (254/88011-04; 265/88012-04).

Summary of Maintenance Accompl’shment

. Licensee procedures described the overall maintenance
process in sufficient detail; however, additional procedures
or instructions were needed in some specific areas in order
to provide adequate instructions for maintenance work,

Management's ability to control some maintenance activities
appeared to be 1imited because of the difficulty or inability
in obtaining information on the status of maintenance items.

Administration of maintenance work appeared to be inefficient
as was evidenced by the excessive duplication of work
requests.

able management attention must be directed towards

¢ and improving the preventive maintenance area. More
attention should be given to vendor recommencdations for PMs as
well as verifying that all necessary equipment and components
sre included in the program,

e backlog of PM related NWRs appeared to be high indicating
ssible lack of management attention in this area.

Accuracy verification of design drawings appearsd to be

inadequate.

Two violations and two open items were fgentified in this
area,

Effectiveness of Maintenance
bservation of Work Activities

The inspectors reviewed work in progress for six nuclear work
requests. Craft personnel performing the work were knowledgeable
and skills exhibited appeared to be adequate. Calibrated tools,
gauges and test equipment were used when required. Replacement
parts appeared to be correct and the parts were adequately
rontrolled.

During observation of the assembly of a limitorque velve actuator
under work request Q62322, the inspector noted that a piece of pipe
(approximately thres feet long) was used on the wrench to tighten
bolts during reassembly. The work request required that assembly




be performed per the vendor manual, Torquing ur tightening of these
bolts was not addressed in the vendor manual and there were no
additiona) instructions in the work request. Fallure to provide
torquing instructions, especially in those cases where tightening

is required in excess of normal hand use of a wrench, appeared to

be inadequate work instructions. The inspector noted that in this
case excessive force did not appear to be exerted on these bolts,
During discussions with licensee personnel on this matter, the
inspector was informed that the licensee was aware of tiv need

for a torquing procedure and one was being developed. A draft

copy of this procedure was provided to the inspectur. In additicn,
the need for better work instructions had been recognired end plans
had been made to increase the number of work analysts to provide
improvement in the area. The possible inadequacy of maintenance
work instructions, especially in the mechanical area, 1s an open
item and will be reviewed during subsequent inspections (254/88011-05;
265/88012-05).

Systems Walkdowns

To assist in an evaluation of the material condition of the plant,
the inspectors walked down selected portions of the emergency
electrical systems and the residual heat removal (RHR) system for
Unit 1. The Unit 1 emergency diesel generator; 250V, 125V, and
24/48Y batteries and battery chargers; and 480V and 4160V switchgear
and motor control centers were included ‘n the walkdowns of the
emergency electrical systems., The condition of the electrical
systems appeared ‘o be adequate, however, several questions and
concerns were noted. These were satisfactorily resolved by the

% "
I1gensee

During the walkdowns of the RHR system, the inspectors noted that
the area in the vicinity of a Unit No. 1 RKR pump contained litter
and debris. Scaffolding was also installed adjacent to some RHE
piping During discussions with licensee personnel, the inspectors
were informed that the asbestos insulation was being replaced or
the RMR piping and this was the reason for the poor housekeeping
well as the scaffolding. The inspectors have no further concerns
in this area.

Summary of Maintenance Effectiveness

Maintenance personne! performing repair work observed by the
inspectors appeared to be knowledgesble and *horough in their
work,

The inspectors concluded that the housekeeping and material
condition of the plant was adequate; however, attention is
needed to clean up areas such as RHR when the insulation
replacement is completed. There should be active plant
management involvement in routine plant walkdowns to ensure
that housekeeping and the material condition of the plant
are acceptabdle,




v One open ftem was fdentified in the:> areas.

Licensee's Assessment of Maintenance (Quality Varification)

The inspectors reviewed audit rec~rds and records of actions take:
on selected Licensee Event Reports (LERs) and Deviation Reports (DVRs)
to evaluate licensee assessment of maintenance.

Event Analysis and Cause Correction

Several operational events or equipment failures were reviewed

to determine if maintenance was a contributing factor to the event
and to verify that the cause was properly determined and corrected.
An evaluation wa: also made of the timeliness and effectiveness of
the corrective action, Events were selected for review becsuse iFey
eiiher appeared to be repetitive )r the nature of the event indicated
a vossible maintenance preblem, In most cases, the events were
documented on LERs or DVRs. Observations in this area follow.

LER 87-01

Revision 1 of LER 87-01 documented the failure of the 1/¢ emergency
viesel generator (FDG) t jtomaticaliy svart during a test

canducted January 3, 19¢ e Unit 2 was in the refueling mode
This failure was the result of a blown negative fuse in the 125 VO(
auto start circuit. The licensee identified the root cause as a
ground at a tie point W A KV Switchgear, Bus 13-1. Cubicle 1.

During the installation of Modification M-4-1/2-84-12, on February 3,
1986, wires were incorrectly landed on a terminal point that wes alsc
used in ithe ground circuit for a current transformer. The licensee
stated in the LER, that the wires had been landed at that terminal
point due to a design error on the electrical print used for the
installation of the modifications. LER-87-01 also fdentified that
the post modificati mpleted on March 1, 1986, was successful
as the 1/2 DG aut« sinected,

The inspectors performe. . oetail review of various aspects of
the event described ‘n LER 87-0] As & resu’t of this review,
the following chror logy was developed.

May 1985 - Modificatior M-4-1/2-B3-? was made by the Quad Cities
electrical maintenance (EM) department., This modification added
annunciator relay 74-7 electrically in parallel with Auto Start
Relay (ASR) 1/2-2. The 74-7 relay was meant to dupliLate
operation of ASR 1/2-2 and siqnal the contrcl operator when the
1/2 DG automatically started from a Unit 2 auto start signal,
During the installation, tue EM staff noted a wiring termminatior
point error on drawing No, 4E-1655A and initfated FCR 4-85-16 to
correct the error,

February 3, 1986 - Modification M-4-1/2-84-12 was made by

the Site Substation Construc.fon department and included the
ASE 1/2-2 circuitry depicted on drawing No. 4E-1655A, however,
FCk 4-85-16 had not been incorporated. It appears that the

10




substation Construction work crew was not aware of FCR 4-85-16
and utilized the uncorrected version of drawing 4E-1S55A to
incorporate the mndificatior, Substation Construction received
drawings for modifications from SAL and was not required by
procedures to verify with station's wocument control to
determine 1f there wers outstanding FCRs against the drawings.
As : ;:sult. the ASR 1/2-2 circuitry was fnadvertently modified
as follows:

1.  The 74-7 relay was removed from the circuit;

2. A nigative leg of the ESS Div 1 battery was co 2cted
to station ground through the control fuse that supplied
cont. o) power to the 1/2 DG ASR 1/2-2 relay coil,

February 13, 1°9C - Sargent & Lundy, the archiiect-engineer,
forwarJed by express mail a copy of Drawing No. 4E-1655A, which
incorporated FCR 4-85-16 to the Quad Cities site. The transmittal
lette~ roted thr fesign er-or in the wiring termination points;
however, no apparent action was taken by Quad Cities Site Substation
Construction personne)l to correct the errors previously

nagz by the Substation Construction crew dn Februery 3,

1986 .

February 27, 1986 - The 1/2 DG was returned to service

(R/S) in preparation for the post modivication testing

of Modification M-4-1/2-84-12, Prior to the R/S of the

1/2 DG there was a 120 VDC positive ground fidicated on

the Unit 1 “atterw ground detector. Also, control room
araunciator (901-8, B-9) “125 Volt DC Ground,” was in the
alarmed state. When the 1,2 DG was R/S the ESS Div 1 ba-tery
ground detector immeciately indicate) @ 120 VDC iegative
ground because of the fnadvertently installed ground on the
ASR 1/2-2. HMowever, since the 125 CC ground annunciator was
already activated due to the exis ‘e of varieys other
jrounds, the operators were not .  aware that a 120 VDC
negative ground nxisted in the circuitry of the i/2 D6

ASR 1/2 rircuitry.

rebruary 28, 1986 - A post modification test was performed

for Modification M-4-1/2-84-12. Step '7, in Part B, require~
verification that relays AS® 1/2-2 and 74-7 pickup zenergiz

from a 1/2 DG auto-start signal The test report indicated

that relay 7% 7 did not pickup; however, the test results were
accenied bv the reviewer because the ASR 1/2-2 did pickup and

the 1/2 DG auto started. A note on the test data sheet indicated
that the 74-7 rela. was only to *he annunciator for the 1/2 DG
auto start. There was nn apparent in.i tigciion by the licensee
to determine hy relay 74-7 did not pickup. It is surmis :J chat
an investigation would have revec'ed the wiring errors, including
the one which resulted ir e ¢ . vertent grounding of the

ASR 1/2-2 relay.
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June 26. 1986 - For approximately two hours the Unit 1 Ground
Detector indicated approximately 20 V. The inspector could not
determine the reazon why the 125 VYDC negative ground was not
indicated for these two hours,

July 11, 1986 - A review of the ESS DIV 1 125 VDO Ground
Detector strip charts showed that except for the two hour
period on June 26, 1986, 2 125 VYDC ground existed on the
negative bus of £SS DIV I from February 27 to July 11, 1986,
when Cround Detector indication changed to approrimately 20 VDC
ground. This change coincided with replacing an ATWS inverter
that had been previously identified in Octobe. 1985 as the
cause of the 75 VDC negative ground in the inverter pre-filter
circuit, A rcview of the Ground Detector strip charts from
July 11-30, 1986, showed that a 125 VDC negative ground did
not exist; therefore, it is concluded that the ne?ative fuse
for the ASR 1/2-2 circuftry was blown prior to July 11, 1986,
The exact date the fuse blew could not be determined because
of poor operating methods that allowed a series of various
positive and negative jrounds to exist, such as the ATNWS
inverter which masked the 120 VDC ground in the ASR 1/2-2
circuit,

Januvary 3, 1987 - At 0830, the 1/2 DG failed to .Jto start while
nerforming Core Spray Logic testing. Cause of the failure was
a blown fuse in the nega.ive leg of ASR 1/2-2 control

circuit 1/4-2.

Based on the facts in the zhronv)ogy described above, the inspectors
determined:

Sometime prior to July 11, 1986, the negative fuse for

the ASR 1/2-2 contro) circuit blew. It 15 surmmised that a
momentar, ground occurred in the positive leg of the 125 VOD(
battery. This momentary positive grour” shorted the battery
“hrough the 15 amp negative ASR 1,7-¢ (ircuit control fuse and
caused that fuse to blow, This removed the ground and rendered
the automatic start festure for the 1/2 DG Unit 2 inoperable.
The control room operator was not sware of this condition since
the design « ¥ the ASR 1/2-2 circuit did no* identify a los: of
power to the o tors.

1EEE Stundard 279, draft 1968, describes criteria for
protecticn tystems of nuclear power plants including signals
that actuate engineerec safejuards systems and components,
Paragraph 4.20 of that standard requires that the design of
the protection system provice the operator with accurate,
conplete, and timely informetior pertinert to the status

of the protective circuit, Due to the initial de<ign error,
the 1uss of control Jower to the ASR was not made anown to
the contral ruww wperator., Loss of the ruto-start capability
would not have been detected under normal circumstances of




demonstrating DG operability manually, because the manual and
automatic circuits were electrically fsclated from each other,
This s considered an open item pending further 1icensee and NRC
review. (254/88011-06; 265/88012-06).

The hard ground, {nadvertently installed during

Modification 4-1/2-84-12, on February 3, 1986, was masked by
various other negative grounds. From February 28\ to July 11,
1986, the 1icensee did not periodically isolate these *"own
grounds to ascertain {1f other grounds had developed on the
125 YDC battery system,

In sunmary, the 1/2 emergency diesel generator was incapable

of automatically performing its intended safety function for
greater than six months (July 11, 1986 through Januar: 3, 1987)
due to an undetected failure (blown control power fus.) in the
circuitry of the automatic start relay (ASR). TYechnical
Spacifications 3.9 E.]1 action requirement specifies reactor
shutdown ir. 24 hours if DG operability cannot be restored 1
seven days. lherefore, operating Unit ¢ without the auto-start
feature of the 1/2 DG for greater than seven days is considered
a violation of Technical Specificetion 3.9.E.1 (254/88011-07;
265/88012-07).

In reviewing the varicus system grounding problems, the inspectors
noted that FSAR S . tion B8.2.3.2.2 state. "The 12F volt battery
system operates ungrounded with a ground detector alarm set

to annur-iate the first qround. In addition, the ground fault
resistance and the time at which a ground Yau.t occurs fis
recorded by a recording voltmeter. Thus, multiple grounds,
the on), reasonable mode failure are extremely unlikely."

10 CFR 50.59(b)(1', requires that licensee records include

a written safety evaluation which provides Dases for the
determination that changes in the facility, as described

in th safety analysis report, do not in/2lve an unreviewed
safety question,

Contrary to the above, the licensee did not have a written
safety evaluation for various grounds which existed between
February 22 through July 11, 1986, in the £35S DIV 1 125 volt
battery system, These grounds masked the ASR 1/2-2 ground that
uitimately caused the failure of the avtomatic start feature of
the 1/2 Emergency Diesel/Generator and the inoperability of the
Diesel/Generator for six months. 1his is a violation
(254/88011-08; 265/88012-08).

The grounding problem is consicered significant for the
following reasous:

. Contingency actiuns were not performed to mon)ior

grounds on the 125 VDC battery on a periodic basis between
February 27, 1986 to July 11, 1986. Since various grounds




were known to exist, the licensee did not 1solate these
grounds to ascertain {1f other grounds had developed on
the 125 YDC battery.

No action was taken by the Site Substation Construction
department in response to the S&L Express Mail transmitta)
that depicted tne chanpes needed to correct the field wiring
errcrs shown on Drawing No. 4E-1655A;

Results of post modification tests of the ASR circuit
indicated that something was wrong with the modification
as made, but no investigation was made to determine the
cause of the failure and the 1/2 DG wis declared operable.

The manual start feature of the 1,2 DG 1s not reliable
since the starting of & RHR pump could trip the 1/2 DG
on underexcitation when thz DG 1s not in parallel with
the grid (see Paragraph 3.3.1.3.).

Contrary to the FSAR commitment (Section 8.2.3.2.2), the
licensee operated the 125 volt battery between February 7
and July 11, 1986, with varfous grounds without taking
compensatory action.

OVR

On May 6, 19L7, Units 1 and 2 were at 96 and 100 percent power,
respectively, when the "Diese) Generator (DG), 1/2 Relay Trip" alarm
was received nn the Unit 1 contrc] room panel. It was determined
that the lockout relay tripped and the "A" phase differential current
relay had activated. This event was documented on DVR 1-87-039.

The corrective action stated un this DVR ‘eferenced two
Modifications, M-4-1(2)-B5-26 and M-4-./2-B5-7. Trose modifications
were initiated prior to tnis event to replace all the DG differertia)
relays with Westinghouse type SA-J relay. which were seismically
qualified and less susceptible tr spurious trips cue to vibration,
DYR 1-87-039 id ntified a similar event w' Ch was reported on

LER 86-007 on rebruary 28, 1986. The inspector de . ermined tuat the
divferentia) relays installed were General Electric (GE) Model 12CFD,
These relays were addre-sed in NRC Information Nolice ('N) B5-£2
dated Octobe 'C, 1985. Tris notice stated that a GE test report
showed the 1..FD differentia) relay had only been successfully tested
for .75g9 in the de-energiiea mode, The *nspector also determined
that the GE Mode) 12CFD relay was & subjoi. of INPD Significant Event
Report (SER) 18-84.

Modifications M-4-1(2)-85-26 and M-4.]1/2-85-7 were initiated to
resolve IN B5-8B2 and INPO SER 18-24. These modifications required

the GE 12CFD relays, to be repl -« wiln Westinghouse type SA relays
T™he GF 12CFD differential relay. planned for replacement for

the Unit 2 and Unit 1/2 DGs during che Unit 2 outage that was underwa,
during this inspection., However, the licensee was planning to replace




the Unit 1 D6 GE 12CFD differentia) relays during & June 1989, Unit 1
outn’o. The inspector was concerned that a gotcnt!c!ly non-sefsmically
alified differential relay would be installed in the Unit 1 DG unti)

ne 1989. During discussion between 1icensee, NRC Region 111 and
NRR personnel, the following was agreed upon:

¢ A letter from the licensee's engineering organization will be
placed in Modification packages n-a-x(z?-cs-zs and M-4-1/2-85-7
that states the installed GE 12CFD differential relays would
perform during & seismic event.

¢ The Unit 1 DG GE 12CFD differential relays would be replaced
with Uotting:ousc SA 1 relays at the first opportunity instead
of during the Unit 1 June 1989 outage.

The replacement of the GE 12GFD differential relays in accordance
with Modifications M-4-1(2)-85-26 and M-4-1/2-85-7 is considered an
open item pending further NRC review. (254/88011-09; 265/88012-09).

J.3.1.3 LER B6-032

LER B6-032 documents an event which occurred on November 8, 1386,
when the 1/2 DG was manually started and connected to Bus 13-1 to
provide power to Unit 1 during modifications work in the elect-ical
swit.h yard, When the 1A RHR pump was started to provide shutdown
cooling flow, the 1/2 DC feed breaker to bus 13-1 tripped, due to
the arming of the underexcitation relay.

Due to a change in personnel in the licensee's Technical Staff,

the corrective action from Lhe licensee's corporate engineering
staff was not received until March 21, 1988, At the time of this
inspectinn, the corrective actions had not been reviewed by the
plant's technical staff. The inspectors reviewed the proposed
corrective actions and determir ' that they were inadequite. The
March 1988 proposed corrective ¢, ‘on for LER 86-032 referred to a
November 4, 1982 jetter, that outlined the corrective actions for
LER 82-012. The event described in LER 82-012 pertained to tripping
of the 1/2 DG feed breaker to Bus 13-1 shen the RHR Service Nater Pump
was started. However, the precursors to the event described in

LER 82-12 were different thar in LER 86-032. UDuring the event

in 1982, the 1/2 DG h*4 auto started due to loss of offsite power
Mere as; the 1/2 DG was manually started during the event described
in LER 86-032. The corrective actions to LER 82-012 consisted of
the auto-start relay circuit being modified to "seal in," thus
removing the protection feature of uier excitation as required

by the FSAR even if the conditions that caused ‘he auto-start were
removed. Therefore, the modification to the auto-start circuit was
not acceptable corrective action for the event Jescribed in

LER 86-032 sincc that event involved tho manuyal starting of the

1/2 DG. The lack of heving established corrective acticrs *or

LER B6-032 (November 1936) fs untimely and is considered 3 violation
of 10 CFR 50, Appendix B, Criterion XVI (254/88011-104; 265/88012-104).
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DYR 87-9]

During & morthly surveillance test on October 5, 1987, 4 KV breaker
152-2329, which connects the 1/2 diesel with bus 23-1, failed to
close. The root ceuse was fdentified as dirty and sticking trip
latch rollers. The sticking trip latch in the breaker did not catch
and hold the breaker c'osed. Yhe corrective action included cleaning
and lubriceting the trip latch rollers of breaker 152-2329, per 2
electrical preventive msintenance (PM) procedure, The DVR jtated
that this preventive maintenance program was started in 1985 and al)
of the 4 KV breakers had not yet received their initial cleaning and
lubrication. During this inspection, the inspector reviewed the
status of the PM for 4 KV horizontal hreakers as defined in
procedure QEPM 200-1, Revisinn 1, "Inspection and Maintenance of

4 KY Horizonta) Circuit Breakers.™ This procedure addressed the
cleaning and lubrication of the trip latch mechanism,

The inspections in QEPM 200-]1 were required every 300 operations

or every three years, whichever occurs first, Based on information
from the licensee, approximately 47 4 KV horizonta)l breakers were
overdue. Of these 47, 32 had never been sub‘ected to the
requirements of QEPM 200-1. One of the 32 4 KV breakers was for the
Unit 2 DG. Therefore, the corrective actions for DVYR 87-91 was
untimely since the licensee had not inspected the Unit 2 DG 4 KV
breaker trip latch mechanism subsequent to October 1587 when the 1/2
DG breaker failed to close due to a dirty and sticking trip latch
mechanism, This failure to provide timely corrective action to
correct the latch mechanism problen 1s considered to be a violation
of 10 CFk 50, Appendix B, Criterion XV] (254/88011-108; 265/88012-108B).

During this inspe.tion, the inspectors inspected the trip latch
mechanism for the Unit 2 DG 4 KV breaker, The mechanism was clean
and not sticky. The ins, ectors also inspected four other 4KV breakers.
Three of these breakers had recently been cleaned and lubricated per
QEPM 2001  No nroblems were noted. Mowever, the breaker for the

28 Core Spray Pump, which had not yet been subjected to the cleaning
and lubrication requirements of QEPM 200-1, was inspected. Two

of the three trip rollers that were accessible woulu not rotate

due to hardened grease. These two ro'lers were not critical %o

the operations of the breaker per the vender representative, However,
the relfability of the trip latch mechanism was questionable, This
breaker was scheduied for QEPM 200-]1 during the Unit 2 outage. This
feilure to performm required r . "tive maintenance as defined in
licersee's procedure QLPH 2 and the vendor's manual (VETI-T029)
has been previously discusss n Section 3.1.3.2 of this report,

During @ review of deviation reports, the inspector noted that
several DVRs 1ssued in 1987 pertained to auxiliary contacts in

480 voit motor control centers (MCC). Inm a)) cases, the cause was
determined to pe binding of the auxiliary contacts., The corrective




3.3.1.6

action further stated that Quad cities had experienced binding of
auxiliary contacts in the past. LER 87-016 {identified the previous
events that were caused by binding of auxiliary contacts.

On July 30, i987, the station electrica) maintenance department
received two Genera) Electric (GE) Instructions for auxiliary
contacts from the licensee's Dresden plant. GE instruction,
6EJ-5277A, delineates steps for the changeout of the auxiliary
contact plunger arm and insulatfon. This instruction was dated May
1984, and identified that the plunger guides should have 2 thin coat
of Aero Shell No. ¥ grease. The licensee stated that the previous
lubrication used by had left a white film on the plunger guides
that could csuse binding of the auxiliary contacts. The other GE
instruction, GEJ-2877D, pertained to the installation of Auxiliary
Contact Kits. These instructions also stated that a fiber washer
should be installed between the auxiliary contacts. Absence of
this washer could also cause bonding of the auxiliary contacts.

The 1icensee concluded that ths binding of auxiliary contacts would
be prevented if the plunger guides were lubricated with Aero Shell
No. 7 and the fiber washers were installed between the auxiliary
contacts. The inspector requested that the licensee submit a
revision to LER 87-016 describing this corrective action to resolve
the binding of the auxiliary contacts. Since the problem with the
binding of the auxiliary contacts had been occurring for severa)
years, the failure to identify the corrective action until July
1987 was untimely and is an example of a violation of 10 CFR 50,
Appenaix B, Criterion Xvl (254/88011-10C; 365/88012-10C).

The licensee had initiated Nuclear Work Requests (NWR) in September
1987 for Unit 1 and January 1988 for Unit 2 for lubrication of the
auxiliary contact plunger and the installation of the 7ilm wisher,
The inspectur reviewed three NWRs and determined that proper
instructions and post maintenance tests were included. The
licensee's plan for implementing these NWRs was based 0"

the EQ surveillance schedule for each of the MCCs.

Improper Assembly of Butterfly Isclation Valves

On May 26, 1988, the licensee reported to the NRC that a Unit 2
butterfly isolation valve (No. 4501-B) for the steam jet air injector
off-gas system had been improperly assembled and would have opencd

on an isolation signal rather than closed. Two of these valves were
installed in parallel in the condensate system of each unit to
isolate the condenser vacuum pump and prevent off-gas radiation
release in case of a main steam line high radiation condition during
startup. Due to operating difficulties, the originally instaliled
gate valves were replaced with the existing butterfly valves by
modification in 1984, Unit 1 valves were replaced in July and Unit 2
valves were replaced in February. No problems were noted with the
Jnit 2 valves after replacement; however, an inabiliny to obtain
condenser vacuum indicated a prodlem with Unit 1 valves, The

Unit 1 valves were found to be improperly assembled. Valve position
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indicators were located S0 degrees from the proper position. When
the valves were indicating open, they were actually closed and when
they indicated closed, they were open. The problem was corrected
for the Unit 1 valves. Unit 2 was not considered a problem since
no problems with condenser vacuum had been noted.

During discussions with licensee personnel, the inspector was
told that a subsequent failure of the radiation sensor for Unit 2
resulted in actuation of these valves without a loss of condenser
vacuum. This was attributed to leakage by the valve seat which
initiated the valve disassembly and resulted in the discovery of
the improperly assembled valve. The fnspector was also told

that there had been no maintenance performed on the four valves
since the installation in 1964,

Because of this problem, Unit 2 operated from February 1984 unti)
the present outage with an fnability to isolate the condenser vacuum
gump to prevent off gas radiation releases during reactor startup.
he safety impact of the condition appeared to be minimal since the
valves only provide isnlation during startup when danger of fuel
cladding damage is low. Also high radiation levels in the steam
lines would close the main steam isolation valves providing
isolation in this manner,

This problem appears to have been caused by several contributing
factors. These are 2s follows:

. Inadequate work instructions which failed to require verification
of valve position prior to installing position indicators. This
has now been addressed for butterfly valves. This is ancther
example of inadequate work instructions which is addressed &s
an open item (254/88011-05; 265/88012-05) in Section 3.2.1 of
this report.

. Failure to properly verify operability of a component after
installation. This is another example of a condition noted
in Section 3.3.1.1 of this report.

" Failure to determine ro* cause and correct a significant
condition adverse to _.ality. The lack of propes action
occurred at the time .he same type problem was noted on Unit ]
and also at the time of the failure of the radiation sensor
cometime later. This is another example of 2 violation of
10 CFR 50, Appendix B, Criterion XVl (254/88011-100;
?65/88012-100?.

. Possible inadequate QU coverage of the installation. QC hold
and witness points were primarily in *he welding and fit-up
area and did not seem to address the valve installation and
connection. This matter is unresolved and will be reviewed
during @ subsequent inspection (254/88011-11; 265/88012-11).
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As the result of this problem, the 1icensee took the following
actions:

. Yerified or established methods and short term schedules to
verify proper operation of all safety-related butterfly
valves for both units.

Issued instructions for the installation and maintenance of
butterfly valves for verification to ensure proper orientation
of the valve pusition and the position indicator,

QA Audits of Maintenance

The inspectors reviewed records of nine QA audits conducted on
maintenance or supporting activities during the past year. One

of these audits (QAA-B87-55) was an audit developed to cover overall
saintenance activities; four of the audits were product audits which
covered specific activities involving some maintenance related
activities, the other two were surveillances which were upgraded

to audits because of problems noted. Dui'ing the review of the

audit records the following observations were made,

Audit QAA 04-88-43

Avdit QAA 04-88-43 was conducted on March 3, 1988, and was originally
a surveillance. The surveillance was upgraded to an audit beceuse of
the significance of the finding. Discussions with licensee personne)
indicate that it is normal practice to upgrade surveillances to
audits 1f significant findings are noted in order to provide higher
management visibility of the problem, The inspector was assured

that these audits are not substituted for normal scheduled audits.

During this audit, the auditor identified a problem with the failure
to perform lubrication of electrical equipment. The finding states,
"Review of the Electrical Maintenance Lubrication Program noted that
approximately ten percent (10%) of the 1987 annua) lubrication
schedule and three percent (3%3) of the biennfal lubrication schedule
had been performed.” 7This means more than S0 percent of the
electrical lubrications scheduled in 1987 were not performed. This
item will be followed as an cpen item to be reviewed on & subseqguent
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inspection (254/88011-12; 265/88012-12).

Audit QAA 04-87-55

Audit QAA D4-87-55 was an audit of the maintenance program conducted
November 30 to December 4, 1987. The scope of the audit, as
described in the audit plan, included preventive maintenance (PM).
There were no findirgs on PM and & statement in the report indicated
that PMs were completed on time. This statement did not appear to be
consistent with the inspectors findings on this inspection and the
licensee finding described in Paragraph 3.3.2.1. A review of the
checklists and other documents 10 the audit records did not indicate
that implementation or performance of the PM program was reviewed




