NOTICE OF VIOLATION

Wisconsin Electric Power Company Dockets No, 50-266; 50-301
Point Beach Nuclear Plant Licenses No. DPR-24; DPR.27
Units ) and 2 tA No, 90-159

During an NRC Electrical Distribution System Functional Inspection (EDSFI)
conducted on March 12 through 16 end March 26 through April 6, 1990 and the
subsequent followup inspection conducted on August 20 through 24, 1990,
violations of NRC requirements were identified, In accordance with the “"Genera)
Statement of Policy and Procedure for NRC Enforcement Actions," 10 CFR Part 2,
Appendix C (1990), the violations are listed below:

A. 10 CFR 50, Appendix B, Criterion 111, "Design Control" requires, in part,
thet measures be established to assure that applicable regulatory
requirements and the design basis are correctly translated into
specifications, drawings, procedures, and instructions, These measures
shall include provisions to assure that appropriate quality standards are
specified and included in design documents and that deviations from such
standards are controlled,

Contrary to the above, the design basis was not properly translated into
specifications, drewings, procedures, or instructions in that:

1., As of March 31, 1980, the design basis for the licensee's emergency
diese) generator (EDG) 1oadfng cepacity, as described in Calculation
No, 0870-103-011, did not reflect the a-tual loads that the EDGs would
be subjected to during the use of the plant's emergency operating
procedures. This had the potential for overloading the EDGs during
manual operations.

2. Since Mey 26, 1988 for Unit 1 and October 13, 1988 for Unit 2 until
April €, 1990 (for both units), there existed the potential for the
safety-related bus undervoltage relays to be damaged during & seismic
event by movement of the 4,16 kV breakers., This could have prevented
the automatic closure of the GOl EDG output breaker. This was due to
the seismic adequacy of the 4,16 kV tie breakers in their racked out
position not being determined prior to the licensee placing the
breakers in such a position,

This is a Severity Level 1V violation (Supplement 1),
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lechnical Specification 15.6.8 “Plant Operéting Procedures," requires in
part that the plent be operated and maintained in accordance with approved
procedures of a type used for surveillance and testing of safety-related

equipment,

10 CFR Part 50, Appendix B, Criterion V reguires, in part, that activities
affecting quality be prescribed by documented instructions, procedures,

or drawings of & type appropriate to the circumstances and accomplished

in accordance with these instructions, procedures, or drawings,

Contrary to the above, since installation of the inverters in 1988 until
April 1990, the licensee failed to include in an approved procedure the
calibration of the Elgar inverter undervoltage trip function, This had
the potential for tripping the inverters when they were receiving power
from only their battery source.

This is a Severity Level IV violation (Supplement 1),

10 CFR 50, Appendix B, Criterion 11, "Quelity Assurance Program," requires,
in part, that the quality assurance program shall provide control over
activities affecting the quality of the identified structures, systems, and
components, to an extent consistent with their importance to safety.

Contrary to the above, as of April 6, 1990, the licensee's quality assurance
program failed to provide control over the calibration of safety-related
protective relays which were not addressed in the technical specificetions,

This is & Severity Level IV viglation (Supplement 1),

Pursuant to the provisions of 10 CFR 2,201, the Wisconsin Electric Power
Company 1s hereby required to submit a written statement of explanation to
the U, S, Nuclear Regulatory Comnission, ATTN: Document Contro! Desk,

w

Washington, D.C, 208

£ with a copy to the Regional Administrator, U, S,

Nuclear Regulatory Commission, Region 111, 799 Roosevelt Road, Glen Ellyn,
1Minois 60137, and @ copy to the NRC Resident Inspector at the Point Beach
Nuclear Plant, within 30 days of the date of this Notice of Violatior {Notice).
This reply should be clearly marked as & “Reply to a Notice of Violation" and
should include for each violation: (1) the reason for the viclation if

admitted, or if contested, the basis for disputing the violation, (
corrective steps that have been taken and the results achieved, (3) the

2) the

corrective steps that will be taken to avoid further violetions, and (4) the
date when full compliance will be achieved., If an adequate reply is not

received within the time specified in this Notice, an order mey be issued to
show cause why the license should not be modified, suspended, or revoked or
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why such other actions as may be proper should not be taken. Where good ceuse
is shown, consideration will be given to extending the response time,
FOR THE NUCLEAR REGULATORY COMM]SSION

A B DB

A. Bert Davis
Regional Administrator

Dated at Glen Ellyn, 111inoit
this 30"8ey of November 1990
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EA 5C-159

Wisconsiu Dlectric Power Company
ATTH: Mr, C. W, Fay

Vice President

Nuclear Power
¢21 dest Michigen Street - P379
Milwaukee, W1 53201

Cent lene::

This refers to the routine sefety inspection conducted by Mr, D, S, Butler of
this office on Avgust 20-24, 1990, of activities ot the Point Beach Nuclear
Plant, Units 1 and 2, suthorized by NRC Operating Licenses No, DPR-24 and No.
DPR-27 &ud to the aiscussion of vur findings with Mr, T, J. Koehler and others
of your steff at the conclusion of the inspection, The purpose of this
tuspection was to fTullow up previously identified deficiencies thet were
discussed in Electrical Distribution System Functional Inspection (EDSFI)
Reports No, 50-266/90201 and No, 50-301/90201.

The enciosed copy of our inspection report identifies érees examined during
the inspection, Within these areas, the inspection consisted of & selective
exemination of procedures and representative records, observations, and
interviews with personnel,

During this inspection, certain of your activities appeared to be in violation
of NRC requirements, We are releasing this report at this time for your
informetion. Following an Enforcement Conterence, you will be notified by
separate correspondence of our decision regarding enforcement actions based

or the findings of this inspection., No written response 1§ required until you
are notified of the proposed enforcement actions,

[ eccordance with 10 CFR 2,790 of the Commission's regulations, & copy of
this letter and the enclused inspection report will be placed 1n the NRC Public
Docutient Room,

We will gladly discuss any questions you have concerning this inspection,
Sincerely,
o Ll L ol

M. J. Miller, Director
Division of Reactor Safety

Sve Attached for Enclosures '
and Distribution @m?\"s
Kl ] R11 Kl 11
ﬁé—é P ik Wk o
B J " Gardyer R12§ PE&derson
09/18/90 08/ /90 09/ /90 0971490 09/25790
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"Masconsye Electrig Power Conpany

Enclusures and Distribution

Enclosures:
1. Inspectiun Repurts
No. 50-266/90018(0RS);
No. $0-301/90018(0RS)
2. Appendix A

¢¢ w/enclosures:

6. J. Maxfield, Plant Manager

pco/oes (R1DS)

0C/LFDCE

Res dent Inspector, RI11

Virgil Ketable, Chief
Boiler Section

Charles Thompson, Cheérman
Wisconsin Public ‘ervice
Comnissinn

Leroy E. Conner, Acting Administrator
Wl Div, of Emurgency Government

Teri L. Vierima, Chief
Radiation Protection Section
W1 Department of Health and

Sociel Services

S. Stein, NRR

B, Grimes, NRR

bee w/enclosures:
J. Ligberman, CF
J. G6oldberg, 0GC
J. Partiow, NRR
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B, S, NUCLEAR REGULATORY COMM]SSION
REGION 111

Reports No, 50-266/90018(DRS); No, 50-301/90018(DRS) |
Dockev Nos.: 50-266; 50-301 Licenses No. DPR-24; DPR.27
Licensev: Wisconsin Electric Power Company
231 West Michigen Street - P379
M1 Iwaukee, W1 53201
Facility Name: Point Beach Nuclear Power Vlent = Units 1 end ¢
laspection At: Point Beach Site, Two Rivers, Wl 5424]

1t spection Condicted: August 20-24, 1990

/7
: s &7 ' 0
Inspector %&dﬁ gég—_iﬁ_
Approved By: #‘EM&F”” FMQ
. Gardner, Chie ate

Piant Systems Section

Inspection Summary

%nsgection on Au?ust 20-24, 1990 (Reports No. 50-266/90018(DRS);
0, -

Areas Tnspected: Routine, announced inspection to follow up previously
¥aen{1¥¥eg ETectrical Distribution Safety Functional Inspection [(EDSFI)
deficiencies (lnspection Procedures 62705 and 37701).
Results: In the area that was reviewed, the following i1tems were i1dentified:
one apparent violation of design control criteria with six (6) examples
'Paragraphs 2.4., 2.9., 2.h., 2.3., 2.0., and 2.w.); one apparent violation of
“1ity assurance program criter.a (Paragraph 2.y.); one apparent violation of
nnical Specification 15.6.8 requ.red procedures (Para raph 2.z.); one
arent deviation from FSAR commitments (Paragraph 2.e.§; and three unresolved
.ems (Paragraphs 2.r., 2.t., and 2.u.). During the course of the inspection,
the following strengths were noted:

" The licensee's staff provided good technical responses in a timely manner.

\d The corrective actions which the licensee has committed to ‘mplement were
comprehensive and should correct the deficiencies identified by the EDSFI.

‘ The licensee identified additional related inspection action items that
they were pursuing.
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| 1. Persons Contacted
| wisconsin Electric Power Company (WEFCo)

G Maxtield, Plant Maneger

*1. Yoehler, General Superintendent - Maintenance

*J. Revserbuechler, General Superintendent - Operations

*I. Katers, Sentor Electrical Engineer

by Hennrg, Electricel and lnstrument System Engineer

| *J. Jack, Quelity Speciolist, Regulatory Services

T *K. Nickels, Quelity Specialist, Regulatory Services

Fo Flentje, Administrative Specialist, Regulatory Services

i —

U, §. Nuclear Regulatory Commission (NRC)

% C. Vanderniet, Sentor Resident Inspector
*J). Gadzela, Resident Inspector

1 The NRC tnspector also contacted end interviewed other licensee personnel,
*Dengtes those present at the erit interview on August 24, 1990,

2. Licensee Action on Previous Inspection Findings

| The purpose of this insqection was to follow up deficiencies previously
| tdentified in Electrical Distribution System Functional Inspection (EDSFI)
: Reports No, 50-266/90201 and No, 50+301/90201. A number of the EDSF]
deficiencies will be closed in this report based on additional inspections
conducted and & review of licensee commitments documented in the licensee's
Au?ust 2, 1990 response to the EDSFI report., The remsining deficiencies
will be assigned a tracking oumber associated with this report. The
cttached appendix conteins the complete 1ist of weficiencies and their
status. :

8., Deficiency No, 90-201-01: Non-Conservative Diesel Generator
Steady-State Loading TalcuTation

The sefety-related AC electricel loads applied to the emergency

| diesel generators (EDGs) during the injection and recirculation

| phases of accident mitigation were identified in the Fina)l Safety

| Analysis Report (FSAR), Tables No. 8.2-1 and B.2+2. The EDSFI noted
that the steady-state clesel generator load analysis performed in
Calculation No, 0B70-103-011 was based on an assumption that was
different than identified in the FSAR., The emergency opereling
procedures (EOPs) were also used as a design input to the calculation
and the EDSFI noted that the EOPs manually added additional loads to
the EDGs, The EDSFI postulated that the already marginally sized

| (near full load capacity retings) E0Gs would be manually overloaded
when using the EOPs,

e i i R S ' Bl G L i e Rl gl i e e e e e i i e B A e S









e S -

A1 of the above procedures have been revised with the new DG
Tweding list,

The above procedures were previously nedequete; however, the root
cause eppears tu be o result of inedequate Colculation No,
0870-103-011, Apparent violation numbers 266/90018-0le and
301/90018-016 eddressed this calculation, Therefore, this item 1s
cunsidered ¢losed,

Defrciency No, 90-204-04: EDG Loading as Instructed by EOFs for a
Uesigir Basis Rccident TDER

The EDSFL was concerned that the EDG manual loading steps were not
detetled enouah to prevent EDG overlosding during a DBA. The EDG
lueding issue was previously addressed in Deficiency No. 90-201-01,
Procedures EOP«1 gnd EOP-1,4 were adequately changed to provide
additione] guidance to the operators for managing EDG loads during en
accident, Therefore, this item 15 considered closed.

Deficiency No, 90-201-05: Nonconformance to Design Basis Criteria
for Electrical Table Tray Fi11 and Cable Ampacity Derating

The EDSF] was concerned that FSAR and Bechtel cable fi11 requirements
had been exceeded. The Bechtel design criteria required that cable
ampacity be decreased using a derating factor for a maximum of 24
cables in a tray without maintained spacing. The team identified that
tray FKO7 contained 55 cables. The licensee issued Nonconformance
Report (NCR) N-90-092. The inspector reviewed the results of the NCR
and concluded that the cables were adequately sized to handle the
losd current., WEPCo determined that 210 power and control ceble tray
sections and 15 instrumentation csble tray sections alsc did not
conform to FSAR and Bechte)l electrica) design criteria. This is
cunsidered an apparent deviation (266/90018-02; 301/90018-02) from
FSAR Section 7.2, “Protection Agairst Multiple Disability for
Protection Systems,”

Deficiency Nu. 90-201-06: Leck of Assessment of Aveilable Short-Circuit
Current Due to High Battery Temperature

The EDSF] was concerned that the DC system short-circuit current
analysis should be analyzed at the meximum battery temperature rather
then 77°F, The 77°F battery electrolyte temperature 1s a standard
temperature used by battery manufacturers and is edopted in the IEEE
Standards for rating betteries. The EDSF] postulated for batteries
DOS and DO6 that the available short-circuit current at 77°F was
approximately 20,000 A, The licensee performed Calculation No.
N-G0-058 and determined the short circuit current to be 20,983 A
(D0%) and 20,977 A (DO5) at 90°F. While the I1EEE Standards do not
define the temperature at which the maximum short-circuit current
should be determined, the maximum battery temperature should be
considered to ensure breaker interrupting capability 1s adequate,
The licensee has committed to factor the increased short circuit
current into the existing DC distribution system calculation, Based
on this commitment, this item is considered closed,






The licensee submitted Liceusee Lvent Report (LER) ko, 90-004-00 1o
the KEC describing the single feirlure and their corrective activng,
This deficiency hes existed since original plant construction,

Deficiency No, 90-201-09: Incorrect Sefety Classificetion and
Non-Conforiiance with Separation Criteria of Control TabTing of eg0
Grhs e e
The FUSFI identified that the control cebles essocieted with the 4B0
Vac tie-breakers were incorrectly classified as nunsefety-relatea,
The licensee comnitted to determine the appropriate c¢lassification,
These cables are the cables identified in apperent violation numbers
266/90018-01¢ and 301/90018-01¢c. A determination of any additional
corrective actions will be included with the corrective actions

to be taken for the apparent violations, Therefore, this item 1§
considered closed.

Deficiency No, 90-201-10: Nonconformance with FSAR Separation
Criteria, and Potential Tor Consequential Comnon-Mode Feilure of
Both 1rains of the Componert Tooling Water (CCW) Pumps

The EDSF1 i1dentified the potentia) for & cable line to line DC
short within vertical Riser No. 82 that could simultencously blow
control power fuses for both Unit ) CCW pump breakers. This
condition also existed in the Unit 2 CCW pump circuitry, The licensee
opened (s1ide 1inks) the low header pressure stert circuit for the
“B" pump in each unit, The "A" purmp circuit was left as-is and the
operators were informed that the “B" pump was the preferred running
pump. Fatlure of the licensee to identify the cable separation and
conmon=mode failure of either unit's CCW pumps 1s an example of an
apparent violation of 10 CFR 50, Appendix B, Criterion 111, Design
Control (266/90018-01d; 301/90018-01d).

This deficiency has existed since originel plant construction., The
operators had available anounciators ?such 8s motor trip and low CCW
header pressure) and CCW flow indicetion, 1In addition, Procedure
No., AOP-98, “Loss of Component Cooling," pruvided the operator's
adequate steps on how to menu. restore CCW flow,

Deficiency No, 90-201-11: Use of hon-Qualified Components in
Safeguards Bus Breeker Control Tircuits

The EDSFI identified that & common control relay in the miscellaneous
relay rack (MRR) was shared by both trains of CCW, The rack assembly
and relay had not been seismically qualified, The licensee stoted
that the MRR rack and relays were of the same type as the adjacent
safeguards relay racks (SRR) which were qualified s part of the
original design. The inspector observed the MRR installation and
deternined the racks, relays and rack mounting to be similar to the
SRRs. The licensee committed to evaluate the adequacy of the MRRs,
There is also an ongoing industry study by the Seismic Qualification
Utility Group (SQUG? which will also eddress these types of
installations,
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A unit's COW pumps may Le manuglly or eutomaticelly started by & COM
low hegder pressure signel, Normally, one pump s running all the
twe., On o Toss of effsite power, the CCW pumps are load shed;
however, they are not eutomaticelly relveded onto the bus. An B
relay will energize on the lvad shed and seel-in to prevent the
gutumetic start of the CCw pumps until the 86 relay circuit 1§ reset
by @ reactor operatur, If the common relays were to chatter (during o
selsiic event), the B6 relay contact would prevent the common relay
contacts from autometicelly starting the CCW pumps during eutomatic
loading of the EDGs. This would prevent the transient loeding of the
CCW pumps onto the EDGs during the first minute of the injection
phase when other large nutor loads ere being sequenced onto the

EDGs. Subsequent manuel loading of the CCW pumps onto the EDGS had
beer enelyzed and was accepteble, The licensee has taken additional
corrective actions which are described in the preceding cdeficiency
(No. 90-201-10). Based on the above, this item is considered closed,

ggficigggx No, 90-201-12: Vulnerability of Switchgear Control Power
to Seisimic Event That Upens Manual Transfer Switches

This item was previously addressed in NRC Inspection Reports No.
50-266/89033 and No, 50-301/89032, During an enforcemert conference,
the use of manual transtfer switches (knife switches) was discussed.
The licensee determined that during a seismic event, these switches
would not inadvertently open. Based on the above, this item is
considered closed,

Deficiency Ko. 90-201-13: Nonconforming Diese) Generator Sequence
Logic

The EDSF] identified thct the EDG breaker closing logic operated
differently than represented on vendor Drawing No, 8413730, The
breaker would close if the EDG was at speed and the generator field
had flashed within six (6) seconds instead of at speed and voltage.
The licensee performed & special test of both EDGs. This test
denonstrated thet the GOl output breaker would cliose at 4432 volts
and the GO2 output bresker would ciuse at 4274 volts, These values
are acceptable, The licensee made a comnitment to modify the circuit
to cluse the breaker on an at voltage signe! or to change the FSAR
t0 better represent the design, and to evaluate the need to perform
periodic testing to determine the EDG output breaker closing
voltege, Based on the above commitments, this item 1s considered
closed.

Deficiency No, 90-201-14: Excessive DC Voltage Applied to Equipment
Terninals

The EDSF1 was concerned that PENP was exceeding the battery float

voltage as recommended in the EXIDE vendor menual. The vendor imanual
stated that & lead-calcium (1.21% specific gravity) battery should be
floated at an average voltage between 2.17 to 2.26 volts per cell,

The licensee uses procedure RMP &6, “"Station Battery," once per month
to set the float voltage per the battery's temperature. 1In aeddition,
Operating Instruction (01) 33, "Paralleling Battery Chargers,” limits
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the Westinghouse Hectdmatic Charger DC output to between 131 end 120
vdc., The maximum volts per cell is 2,29 Vde. This exceeds the
vendur's recommended volts per coll by 0,03 Vég. Howiver, the
vendor's volte per cell range is an aversge velue, The maxinum volts
per cell recommended during equalizetion 1s 2,42 Vdc. The PONP
battery instellation does not peruit the batteries to be enualized
during normal operation without removing the battery from service,
The licensee uses the slichtly higher float voitege (depending

on cell temperatuve) to ensure the bettery remeins fully charged,

The EDSF] o180 was concerned that float charging et 135 Vdc could
exceed the contro) voltege rating of W Type DHP switchgeer. The
licensee provided documertation from Westinghouse (CPDW-90-480,
August ¢1, 1990) which states, in part, that the Type DHP breakers
comply with the requirements of ANST C37.06 and therefore, are
qualified to operate at up to 140 Vdc,

The licensee had previously made a commitment to install an
additional safety-related snd ronsafety-related battery. This would
permit the transfer of the safety-releted bus to the alternate
battery to permit the rorme] battery to be equalized following
operation at a lower float voltage. In addition, the licensee has
comnitied to review the the DC system for other components (hat
could be affected by excessive DC voltages., Based on the above,
this item is considered closed.

Deficiency No. 90-201-15: Inadequate Fuel 011 System Seismic
Category I Classification

The EDSFI requested the seismic calculations for the EDG fuel o1l
transfer piping located in the fuel o1l pump house. No celculations
were available for the teem's review, The licensee indicated the
2-inch piping wes installed using the seismic methods recommended for
sma)l-bore piping and that they were in the process of enelyzing the
piping located in the fuel oil pump house. As a result of that
analysis, the pump house fuel 01l transfer piping was determined to be
seismically unqualified. The licensee declared both EDGs inoperable
on April 9, 1990, and requested and received from the NRC on

April 10, 1990, a temporary waiver of compliance for seven (7) days
to modify the piping supports, Redesign of the piping supports was
completed on April 12, 1990, and the supports were installed by

April 15, 1990, This condition had existed since original plant
construction. The licensee issued LER No. 90-003-00 describing

this condition,

Failure of the licensee to seismically support the fuel oil transfer
piping 15 an example of #n apparent vivlation of 10 CFR 60, Appendix B,
Criterion 111, Design Control (266/90018-01e; 301/90018-0le).
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The licensee hes recently completed cvaluation KPM-90-582 (July 19,
1000), “Eveluation of the Fuel 011 Supply and Trensfer Systen for
the Emcrgency Diesel Generators for Upgrading to Sefety-Related
Status." The evaluation has not been reviewed by the NRC, This
ftem 18 considered usresolved (266/90018-03; 301/90018-03) pending
further review of this Aten by the NRC,

Deficiency No, 90-201-19: Procedure PBNP 4/12/22, Revision 13,
Deficient for Delivering FueT 011 Under E.ergency Tonditions

The EDSF] had several comments on Procedure No. PBNP 4,12.22,
Revision 13, "Fuel Ordering, Receipt & Sample Disposition
Instruction,” relating to fuel o1l delivery under emergency
conditions. The licensee issued the following changes to Procedure
No. 4.12.22 to address the EDSFI's conments:

" No. 1 fuel oi) must be delivered during the months of October
through March,

v The truck must be dispatched with a barreling nozzle and 150
feet of companion hose,

In addition, the licensee issued special order PBNP 90-01, Revision 0,
"Emergency Fuel 011 Supply," on how to supply fuel 01l to the EDGs
and diese)l fire pump day tanks if the normal supply is unavailable.

The inspector reviewed the changes incorporated into PBNP 4.12,22
and determined that the licensee adequately addressed the EDSFI's
observations, This item is considered closed,

Defictency No, 90-201-20: 'easibility of Appendix K Scenario
Tnadeaue tely Tnvesiigatec by the Licensee

The EDSF] was concerned tret during an Appendix R scenario (where

power 1s lost to the fuel oil trensfer pumps) the gravity feed of

fuel o011 from the FOST to the emergency fuel oil tank may not be
accomplished during winter conditions due to fuel o1l wax buildup
(cloud point). The licensee committed to perform a gravity feed test
during January 1991, This item is considered unresolved (266/90018-04;
201/90018-04) pending the completivon of the gravity feed winter test

vy the licensee end subsequent review by the NRC,

Deficiency No, 90-201-21: Norconservative Calculetion for Emergency
Diesel Generator Room Tefperature

The EDSF1 was concerned, based on a review of Calculation Nos,
N-88-034 and N-88-040, that the EDG room design temperaty.e¢ may be
exceeded. The licensee has committed to re-evaluate the room
temperature calculation by May 1991. This item is considered
unresolved (266/90018-05; 301/90018-05) pending the re-evaluation of
the EDG room temperature calculation by the 1icensee and subsequent
review by the NRC,

11






several nunsafety-related cebles had some jecket demage. The
lcensee taped the nonsefety-related cobles ond hes comuitted to
change out the affecied safety-reloted cebles, Steam is emitted from
this vent unly during ¢ Unit 1 outege., The liceusee hed develioped o
modificativn peskege (89-04) to correct this overpressurization,
Based on the above, this item 1s considered clesed,

Deficiency No, 90-201-25: Inadequate Program for Calibretion of
Protective Relays

The EDSFI found that @11 of the protective relays at PENP were being
calibrated by the WEPCo relay group from Appleton, Wisconsin, The
tean determined that their activities et PENP were not being
controlled by WEPCo's approved QA program, The licensee placed a
Stop Work Order on the Appleton group uatil the extent of the relay
group's involvement at PENP could be determined, The 1icensee hi,
committed, as a minimum, to provide QA orientetion to the relay
group; to control the measuring and test equipment used at PBNP for
relay calibrations; to assure that the relay settings match the PBNP
setpoint document; to write and issue additional test procedures for
non-Technical Specification safety-related relays; to control the
procurement and replacement of parts; to maintain proper documentation;
and to assure that completed work is reviewed by PBNP personnel.

Failure of the licensee to apply adequate QA measures to assure that
the calibration of safety-related protective relays were being
adequately controlled is considered & violation of 10 CFR 50,
Appendix B, Criterion 11, Quality Assurance Program (266/90018-06;
301/90018-06).

Deficiency No, 90-201-26: Inadequate Surveillence Procedure for
Elgar Tnverters

The EDSF1 identified that Procedure RMP-45, “Elgar Instrument bus
Inverters," did not include & check of the inverter's luw-voltege
shutdown circuit, The licensee tested the shutdown circuit
setpoints and determined the following:

Inverter As-Found (Vdc) As-Left (Vdc)
10Y03 110.84 100,04

pYOC 101,13 100, 0¢

¢bYO03 101,10 100,08

1DY04 99.4 100,1

0YOD 98.0% 99,57

20Y04 99.5 100.0

Inverter 10Y03 was the only inverter that had & nonconservative
setpoint., This inverter is supplied from battery DIC5, The most
recent performance test of battery D105 (November 9, 1389) determined
the battery's capacity to be 103%. The inspector requested the
licensee to determine if the inverter would be able to meet FSAR

13
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Teble £.2-3 one (1) hour loed profile prior to tripping the inverter
ot g Jowsvultage shutdown trip.  The licensee deternined that of ter
@ one {1) hour discharge, the voltace ot the tuverter would be 111
Vdc; therefoure, toverter 10Y03 was uperable, la eddition, cunmon
inverter LYOC was opereat:le with its as-found low-voltage shutdown
trip et 101,13 Vdc. Procedure No, RMP-85 provided adequate steps

on how to transfer inverters,

Foilure of the licensee tu test the fuverter low-voltage shutdown
trip 1s an appavent viovlation of Technical Specificetion 15.6.8,
“Plant Operating Procedures" (26€/90018-07; 301/90018-07),

a¢. Ueficiency ho. 90-201-¢7: No Acceprence Criterie in Routine Meintenance
Procedure (RMP-2E) for Locating Grounds

The licensee has been monitoring and recerding the ground resistance
readings on each of the DC systems. The EOSF! observed that Procedure
No. RMP-46, "Stetion Bettery," celouleted the ground resistance;
however, no specific acceptance criteria was given, The licensee
committed to develop such criterie and was pursuing the purchase of
more sensitive equipment to perform this measurement, The inspector
reviewed the FSAR and Technical Specifications and determined that

the ground detection circuitry was net specified in the safety
analysis or Technical Specification bases., Based on the above, this
item is considered closed.

In summary, the licensee provided the inspector with good technical answers
for the questions that were asked., The licensee involved both plant and
corpurate personnel to resolve the questions and provided the answers in

@ timely manner. The inspector noted that the commitments made by the
licensee in response to the EDSFI were good and should correct the
deficiencies identified. In addition to the EDSFl commitments, the ‘icensee
identified other related inspection action items that they were pursuing on
their owrn.,

Unresolved ltems

Unresolved 1tems are matters about which more informetion 15 required in
order tu ascertain whother they are acceptable items, items of noncompliance,
or deviations, Unresolved items disclosed during the inspection are
discussed in Paragraph Nus. 2.r., 2.t., and 2.u.

Exit Interview

The inspector met with licensee representatives (denoted in Paragraph 1)
following the inspection on August 24, 1990, to discuss the scope and
findings of the inspection, including the epparent violations. The
inspector also discussed the likely informational content of the inspection
report with regard to documents or processes reviewed by the inspector
during the inspection. Licensee representatives did not identify any

such documents or processes as proprietary.
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Deficiency Number

90-201-01

90-201-0¢

90.201-03

90-201-04

90-201-05

90-201-06

90201 -7

90-201-08

90-201-09

90-201-10

APRENDIX A

Titie

Noncenservative Diesel
Gererator Steady-State
Loading Calculetion

Lack of Trausient Analysis
of Diesel Loading

Incorrect Load Ratings
Listed in EQOPs

EDG Loading &8 Instructed
by EOPs for & Design Basis
Accident

Nonconformance to Design
Basis Criteria for
Electrical Cable Tray Fill
and Cable Ampacity

Lack of Assessnent of
Available Short-Circuit
Current Due to High
Battery Temperature

Inadequate Seismic
Evaluation for Modifice-
tion to 41€6C Vac Safe-
quards Bus Tie-Breaker

Single Failure of Safeguards

480 Vec Bus Tie-Breaker

Incorrect Saefety Classifi-
cation and Nonconformance
with Separation Criteria
of Contryl Cebling for

480 Vac Bus Tie-Breakers

Nonconformance with FSAR
Separation Criteria and

Potential for Common-Mode
Failure of Both CCW Pumps

IS S———r——

Status
266/90018-01¢
301 /80018-014

Closed

Closed

Closed

266/90018-02
301/90018-02

Closed

266/90018-01b
301/%0018-01b

266/90018+01¢
301/20018-01¢

Closed

266/90018-014
301/90018-01d
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Deficiency Number

80-201-11

§0-201-12

90-201-13

90-201-14

$0-201-15

90-201-16

90-201-17

§0-201-18

90-2C1-19

90-201-20

90-201-¢1

90-201-22

1itle

use 0f Nonoualified
Components in Safeguards
Bus Breaker Control Circuit
Vulnerahslity of Lwitchgear
Control Power tu Sersmic
Event that Opens Manue)
Transfer Switches

Nonconformance Diesel
Generator Sequence Logic

Excessive DC Voltage Applied
to Equipment Terminals

Incomplete Fuel 011 System
Seismic Category |
Classification

Fuel 011 Cloud Point
Substantially Higher
then Required

No Procedure to Control
Upgrade of Fuel 011 System
to Safety-Related Status

Urcocumented Upgrade of Fuel
011 System to QA Status

Procedure 4.12.2¢,
Revision 3, Deficient

for Delivering Fuel 011
Under Emergency Conditions

Feasibility of Appendix R
Scenario Inadequately
Investigated by Licensee

Nonconservative Calculation
for Emergency Diesel
Generator Room Temperature

Inedequate Physical
Independence of Redundant
Class 1E Cables

Closed

Closed

Closed

Closed

266/90018-0le
301/90018-01e

Closed

Closed

266/90018-03
301/30018-03

(losed

266/90018-04

301/90018-04

266/90015-05
301/80018-08

Closed
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5 UNITED STATES (
> o NUCLEAR REGULATORY COMMISSIO
y/ WASHINGTON, D C 20688
N’

$oeet June 1, 1990

Docket Nos, 50-266
and 50-301

Mr. C. W, Fay, Vice Fresident
Nuclear Power

wWisconsin Electric Power Company

231 West Michigan Street - P379

Milwaukee, Wisconsin 53201

Dear Mr, Fay:

SUBJECT: ELECTRICAL DISTRIBUTION SYSTEM FUNCTIONAL INSPECTION AT
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2; REPORT NUMBER
50-266/90-201 AND 50-301/90-201

We are forwerdinY the report of the electrical distribution system functions)
inspection (EDSFI) conducted by the NRC Office of Nuclear Reactor Reguletion
during March 12 through 16 and March 26 through April 6, 1590, This EDSF] was
one of several pilot inspections performed in sccordance with an NRC Inspection
Manual draft temporary instruction entitled "Electricel Distribution System
Functional Inspection,” The inspection team consisted of NRC Heaoquarters and
Region 111 personne) and five consultants.

The inspection was performed to determine whether the electrical distribution
system as designed, installed, and tonfigured at Point Beach Nuclear Plant,
Units 1 and 2, would be capable of performing 1ts intended safety functions,
During the tnspection, the teem reviewed available calculations and supporting
documents for this system at your Nuclear Power Department offices 1n Milwauxee
and at the Point Beach plant &nd conducted system walkdown inspections. The
team 2150 reviewed other activities associated with the electrical distribution
system at the Point Beach plant,

The team fdentified weaknesses regarding the functionality of your electrical
systems, The three fssues that raised the most concern were (1) apparent
emergency diesel generator (EDG) loading exceeding the EDG ratings under
certain accident scenarios, (2) portions of the EDG fuel of) system were not
sefsmicelly designed, and (3) sefety-related cables were routed in the same
racewdys as were cabies of the redundant divisfon, These three issues and a
number of significant team findings were discussed during the exit meeting,
which was held at Wisconsin Electric Power Company's Milwaukee offices on
April 17, 1990, During that meeting, WEPCO discussed the actions 1t had taken
{frmediately following the inspection to resolve many of the findings, By means
of reviews, evaluations, and system modifications, WEPCO alleviated the NRC's
{mmecdiate operability concerns for the three major ssues,

As @ result of the insyection, the team {dentified four general areas of weak-
nesses and numerous technical deficiencies, The areas of we. nesses the team
fdentified were (1) design and modification deficiencies in the EDG and 125-Vdc
systems, (2) lack of available design and engineering information, (3) design
features where & single failure can disable redundant equipment, and

(4) engineering support that did not fully evaluate design or changes to
design.
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Mr. CQ uo F‘y '2'

While planning corrective actions besed on the weaknesses fdentified in the
enclosed report, 1t 1s fmportant that you realize that the focus of this
fnspection was only on the electrical systems, Therefore, consideration
should be given to fdentifying and correcting similar problems in other
safety-related systems, Given the nature and importence of our inspection
findings, we expect to clusely follow these and other corrective actions you
may teke tu assure fmprovement is sustained.

We recognize that {Ou have ajready teken or plan to take corrective actions
relating to several of our concerns including undertaking a design basis
reconstitution effort, instelling an sdaitiona) emergency diesel generator, anc
hiring additiona) engineering support staff, You have initfated modifications
to electricaY distribution systems, such as separation of offsite power sup-
plies to address weaknesses 1dent1f1od fn your own reviews, We have received
your letter of May 10, 1990, which reflects the fnformation presented at the
April 17, 1990 exit meeting, describing steps you have teken or plan to take to
address the inspection findings presented at our exit meeting.

Any enforcement actions that result from this inspectfion will be forwarded by
the NRC Regfon 111 office under separate cover,

In accordance with 10 CFR 2,790 of the Commission's regulations, a copy of this
letter and the enclosure noted below will be placed 1n the NRC Public Document

Room,

Please respund to this office within 60 days to {nform us of the date that
actions taken related to the ftems: fdentified in the enclosed inspection report
will be completed for possidble followup inspection., Should you have any
questions concerning this inspecifon, please contact the NRR Project Manager,
Warren Swensoun, at ?301) 492-1386, or the inspection team leader,

Steven R, Stein, at (301) 482-0977,

Sihcerely,

s 7&4&,
Gary M./Holahén, Acting Director
Division of Reactor Projects 111/IV/V

and Specia) Projects
O0ffice of Nuclear Reactor Regulation

Enclosure:
NRC Inspection Report 50-266
and 50-301/80-201

cc w/enclosure: See page 4

June 1, 1990
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EXECUTIVE SUMMARY

INSPECTION REPORT 50-266/90-201 AND 50-301/90-201
WISCONSIN ELECTRIC POWER COMPANY
POINT BEACH {UCLEAR PLANT, UNITS 1 AND 2

During the perfods of March 12 through 16 and March 26 through April 6, 1950,
the Specfal Inspection Branch of NRR conducted an electrical distribution
system functional inspection (EDSF1) at the Point Beach Nuclesr Plant (PENP)
and the Wisconsin Electric Power Company (WEPCO) Nuclear Power Department
offices in Milwaukee, Wisconsin, An exit meeting was conducted on

Apri) 17, 1980, at WEPCO's Milweukee offices, The inspection was performed to
determine whether the electrica)l distribution system as designed, installed,
and modified at PENP Units 1 and 2 would be capable of performing 1ts intended
safety functions, During the inspection, the team reviewed avaigable calcula-
tions and related documents, surveillance testing and other testing data, and
performed system walkdown inspections to verify system and component
configurations,

At the conclusion of the fnspection, the team was unable to determine that the
systems that form the electrical distribution system at Point Beach would
function under a1l design conditions, This indeterminate status was besed on
the number and significance of the technical {ssues the te2n identified. The
three major issues that raised the most concern were

0 emergency diesel generator (EDG) loading that potentially could exceed the
EDG ratings,

0 the nonseismic design of port1o}s of the EDG fuel oi) system, and

0 safety-related cables that were routed in the same raceway as cables of
the redundant division,

Based on the potentfal 1nebility of the EDS to perform {ts safety function, the
te' 1 questioned the operability of the system, WEPLO alleviated the team's
{mmediate operability concerns for thé above issues by actions it took immedi-
ately following the {nspection and presented at the exit meeting,

As 2 result of the inspection, the team {dentified more than 27 specific
deficiencies. Each deficiency 1s discussed in the report and the deficiencies
and 1ssues that require additiona) review or evaluation are discussed in detail
in Appendix A of the report., The tean also fdentified general weaknesses in
the following areas: (1) design and modification deficiencies in the EOG and
125-Vdc systems, (2) lack of available design and engineering information,

(3; design features where a single failure can dissbie redundant equipnent, and
(4) engineering support that did not fully evaluate design or changes to
desfgn, The first area of weakness involved deficiencies in the emergency
diese] generatcrs and fuel systems, and in the batlerfes and 125-Vdc system,
Because of PENP's design (only two EDGs and two safety-related batteries shared
by both units), these two systems have great safety significance, Within the
EDG system, the team found the steady-state loading of the diesels to be
marginal with the potential to be exceeded. In addition, no transient analysis



‘existed for the dynamic loeding of the EDG. The fuel ofl system between the
yeisnic energency storege tank and the seismic cay tanks was not sefsmically
designed and installed, and the fue) o1l quality did not meet the ofpropr1ate

requirements, Final1<. 8 voltage level interlock described in the fna) Safety
hrelysis Report (FSAR) and in system logic diagrams was not part of the EUG
design or installed configuration,

The tean's findings in the 125-Vdc system fncluded & nonconservative calcula-
tion for sizing replacement batteries, The float voltage for the batteries
exceeded the manufacturer's recommendation and compunent ratings, The proce-
dure for measuring ground resistences on the system did not include acceptance
criteria or limits, and the safety significance of the results of measurerents
taken was not evaluated, The maximum available short-circuit current wes not
determined when circuit breakers were replaced because of a recently disclosed
¥rob1em (the dc breakers did not have & maximum fault-interrupting capability).
he 1icensee wes evaluating 1ts fina) resolution for the mafn dc bus breckers,

The team's second fdentified area of weakness involved a lack of design
documents and information. The team's review of the acequacy of the electrical
distribution system was complicated by the lack of adequate and complete
calculations and analyses, The team could not confirm retings of certain
equipment or determine fault currents to equipment, A steady-state load
calculation for the EDGs did not exist until the inspection, and a transient
analysis had not been performed, In adcition, calculations for many device
setpoints did not exist, The team recognized that WEPCO had several existing
programs that would address these concerns. However, the programs were prelim-
inary efforts implemented too recently to be evaluated.

The team identified a third area of weakness irnvolving a number of conditions
that, given a single failure, could jeopardize redundant eouipment required for
safe operation of the plant, Three examples of these conditions were the
result of original design and two conditions were the result of plant modifica-
tions., These conditions included (1) routing of redundant safety-related
cables in the same racewdy, (2) single failure of the tie breaker between the
redundant safety-related 480-V busses, (3) potential seismic failure of devices
caused by the tie-breakers between the safety-related 4160-V busses, and

(4) potential loss of reduncant trains from an automatic shutoff feature on new

inverters.

The fourth area of weakness was WEPCO's engineering support program. Severa)
of the team's findings indicated that WEPCO did not evaluste design adequacy or
establish adequate bases for certain changes or modifications vo the plant.

The findings alsu indicated that when WEPLO {dentified a problem with the
origina) design, 1t did not adcress the full extent of the problem or ti.:
possibility of other similar prodlems ir a1l cases. Examples included: (1) @
full load profile for sizing replacement batteries was no- developed, (2) the
maximum avadlable short-circuit current for replacing dc system circuit
breakers aid batteries was not determined, (3) the eficc . of excessively high
battery float voltages was not fully eveluated, and (4) ..e effects of fuel ofl
thet did not meet quality requirements was not evaluated. Other examples of
weaknesses in the engineering support program {ncluded (1) performing some
modifications without considering industry-standard practice:, (2) adding

11
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4ncorrect information into emergency operating prucedures, (3) upgrading
safety-related status of systems without a contrulling grogram or procedure,
and (&) pernitting adverse conditions to exist fn the plent for over 10 years,
The team concluded that & lack of design basis documents and information
contributed to the engineering progrem weaknesses it found, The team alsn
believed that the 1imiteo size of the engineering workforce contributed to the

engineering support weaknesses,
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1,0 BACKGROUND

During previous inspections of nuclear power plants, NRC teams oLServed that
the required functional capability of certain safety-related systems was
compromised by {nadequate engineering » * “ chnical support, As & result of
this lack of support, varfous desigr ncies had been introduced during
design modifications, particularly o tation electrical distributior
system, In response to the observec ...iyn geficiencies, the Reactor Special
Inspection Eranch (RSIEB) of NRL'S Office of Nuclear Reactor Regulation (NER)
developea a draft temporary instruction for the NRC Inspection Manual, which
describes how teams from the NRC regions are 10 conduct electrical distributior
s,stem functiona) inspections (EDSFls),

The EDSF1 performed by "SIB at the Point Eeach Nuclear Plant (PENP) was one of
severa) pilot inspections to be conducted before the NRC 1ssues the temporary
{nstruction. The fnspection was conducted at Wisconsin Electric Power
Company's (WEPCO's) Nuclear Power Department's offices in Milweukee, Wisconsin,
during the period March 12-16, 1980, and at the PENP site during the period
Merch 26 - April 6, 1950, The team consisted of NRC enployees and consultants,

P " T e
2.0 OBJECTIVES AN METHODOLOGY

The primary objective of this inspection was tO assess the functional capa-
bi11ty of the electrical distribution systen at PBNP, A secundary objective
was to assess how well WEPCO's engineering organization provided engineering
and technical support to site organizations, The fnspection team was COmposed
of two groups: electrical and mechanical design engineers who reviewed the
original design and changes to that-design, and {nstallation engineers who
verified the configuration, condition, and test results of installed equipment,
The methodology used included reviewing calculations, analyses, drawings,
procedures, &nd tests for selected equipmeny, devices, and components of the
electrical distribution system and by extensive walkdown inspections of plant
electrical wiring and components.

The areas reviewed and the safety significance of {dentified deficiencies are
described in Sections 3, 4, 5, and 6 of this report, Conclusions are given at
the end of each of these sections, The conclusions and weaknesses are then
summarized in Section 7 of this report, Fach deficiency addressed in the
report that remains unresolved 1s discussed 1n Appendix A, each deficiency 1s
numbered, and the section of this report in which 1t 1s discussed 1s cited,
Personne) contacted are listed in Appendix B and persons attending the exit
meeting on Apri) 17, 1980, are ingicated there, to0.

3,0 ELECTRICAL SYSTEM DESIGN REVIEN

The tesm evaluated portions of the safety-related electrical systems at PBNP,
Units 1 and 2, by examining and assessing the technical adequacy of the design
as defined by various design docunents, The team reviewed the design and
des1§n contro) process for compliance with (1) the General Design Criterion

(6DC) to which WEPCO committed in 1ts FSAR, (2) the Criterion of Appendix B to
the current 10 CFR Part 50, and (3) the station's Fina) Safety Analysis Keport
(FSAR)., To obtain additiona) understanding of the design, the team interviewed

responsible WEPCO personne]l and inspected selected safety-related electrica)
equipment.,
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The team reviewed the 1imited available design documentation, including @
number of celculations that WEPCO wes able to retrieve, design changes,
one-19ne diagrams, elementary wiring clagrems, schemetics, logic diagrams, and
equipment specificatiuns, The team conducted specific reviews of (13 emergency
diese) generator loading, (2) the 125-Voc system, (3) cable ampacity and tray
£111, (4) protective relaying end bresker coordination, (5) the diesel loading
sequence and safeguards bus interlocks, and (6) the 120-Vac vite) Instrument
bus system,

3.1 Electrical Loading

The team reviewed and evaluated the design of the PBN? emergency diesel genera-
tor (EDG) system and the 125-Vdc supply end distribution system to determine
whether electricel loading had exceeded the ratings for the systems and systenm
components, Electrical ceble routing, tray f111, and ampacity were alsc
reviewed,

3.1.1 Emergency Diese) Generator Loeding

Two E0Gs (G-01 and G-02) supplied emergency power for the engineered safeguards
system ¢lectrical busses for both units. Each EDG was designed to be of
sufficient size to start and carry the engineered safety features loads follow-
ing a loss-of-coolant accident in one unit and a shutdown of the other unit
concurrent with @ loss of offsite power, The team reviewed the steady-state
loading on the EDGs and attempted to review the dynamic loading. Each of these
{ssues s presented below,

3.1.1.1 Steady~State

The team reviewed the FSAR loading description and Calculation 0870-103-011,
which determined the steady-state loading on each EDG. This calculation was
recently prepared by a contractor for WEPCO, Befor- ..e calculation was
{ssued, there was no comprehensive 1isting of loads for the EDGs, The calcule-
tion identified that the worst-cese loading scenario was the loading on EDG
6-02. For this case, the loading was calculatea to be:

97,8 percent of the 2000-hour (continuous) rating during the {njection
phase ‘

94,1 percent of the 200-hour rating during the injection phase
103.1 percent of the 2000-hour rating during the recirculation phase
99,2 percent of the 200-hour rating during the recirculation phase

The team found that the steady-state loading calculation was nonconservative
because 1t assumed that a containment accident fan for the non-faulted unit was
not operating during the {njection and recirculation phases of the accident
scenarfo. Exclusfon of the fan load from the EDG calculation was inconsistent
with the FSAR, which required one containment fan to be manually started in the
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non-faulted unit, The team also found thet the plant emergency operating
procedures for the non-faulted unit did not exclude starting @ single contain-
ment eccident fan (see Section 3.1.1.3, below), Using the actual run current
amperes under normal © eration, the team determined that the containment fan
regrcsented a 61.3 kW load, The aodition of this load onto diese) generator
6-02 during the recirculation phase would fncrease the loading to

101,27 percent of the 200-hour rating.

The team concluded that the EDGs, under design basis accident conditions, would
be operating with little or no margin with respect to steady-state loading.
This was considered significant beceuse 1t appeared that the plant emergency
operating procedures were not conpletely correlated with the cteady-state
loading calculation, Therefore, sdditiona) loads on the EDG could be added by
the operators, resulting in overloading the EDG and reducing plant sefety., The
team concluded that the safety s1gn1f1cance of this i1ssue warranted WEPCO's
prompt ana thorough evaluation, This {s considered an unresclved ftem (see
Appendix A, Deficiency 90-201-01),

3.1.1.2 Trensient

The team found that WEPCO had not analyzed the EDGs' capacity to handle
starting loads and sequencing {ntervals under dynamic conditions. Therefore,
{n-rush currents, starting load (kW) under low-vo1ta?e conditions, acceleration
time of large moturs, loads due to motor-operated valves, and allowable
tolerance of load sequence timing relays had not been anaiyzed,

Since there appeered to be 1ittle or no margin for the steady-state loading of
the EDGs 1n both the injection phase and the recirculetion phase, the team
considered the lack of a transient analysis for afese) generator loading to be
2 s18n1f1cant deficiency. !n support of this conclusfon, the team found that
WEPCO did not heve data on the tolerance and accuracy of the EDG load sequence
timing relays based on sefsmic testing, Because & sefsmic event could
potentially shift the relay accuracy, there was no basis for establishing the
tolerance to which these relays were checked, Possible shifts in accuracy
could fmpafr EDG transient 1oadin2. Also, the team found that protective
overcurrent relays on the safety njection pumps were set based on assumed
motor acceleration time with no basis for this assumption, Pending further
review by the licensee and NRC of diepe) %enerat1n loading, this s considered
an unresolved item (see Appendix A, Deficiency 90-201-02).

3.1.1.3 Operational Considerations

As a result of the team's concerns regarding EDG loading, the team reviewed
loading from an operational perspective using the load requirements of the
emergency operating procedures (EOPs) as & starting point. The team reviewed
£0P-0, OP-1, EOP-1,3, EOP-1.4, and Emergency Contingency Action (ECA) 0.0 in
dotaii \{th WEPZ0 senfor operating staff to determine what EDG loads would be
requirec b the EOPs to safely mitigate the conseouences of a design basis
accident (DBA) scenario concurrent with a single failure of one EDG. The team
1isted the loads the operator stated would be added onto the EDG in accordance
with the EOPs, the timing of these loads, and whether or not the senfor
operating staff felt these loads were necessary to safely nitigate the



consequences of the DBA scenario, After progressing through the required EOPs,
the team noted thy following concerns, The sefety significence of the team's
concerns were heightened because both units share two EDGs; therefore, the
assumed failure for one EDG train affects both units,

0

The EOPs ¢1d not vosrainate the accident unit and the non-accident unit
with respect to EDG loading., ne tesm was concerned that {f additional
loads were required by the non-accident unit to maintein safe shutdown, or
if loads were added withuut coordination with the necessary sccident
loads, the potential existed for overloading the EDG, In response to an
overload, the EDG could fail, losing 1ts ability to perform its intended
safety function,

The only method available to the operator for monitoring EDG loading was @
single kilowatt meter and related annunciator that was calibrated on 2
§-year interval, The team noted that the margin for EDG loading was small
and no allowance had been included in existing EDG lo2¢ profiles for the
meter tolerance, Since the meter and its associated window annunciator
were the primary method for monitoring EDG loading, the team 2al1s0 ques-
tioned the 6-year calibration 1nterva%. WEPCO provided no basis for the
calibration interval 4ncluding vendor recommended {ntervals, Furthermore,
the annunciator alarm could activete at the EDG's 2000-hour rating and
WEPCO stated that, in certain scenarios, the 2000«hour rating may be
exceeded to handle the required accident loads, In those scenarios, the
annunciator indication would give the operator no useful information and
the operator would be forced to rely only on the kilowatt meter, Meter
{naccuracies or meter fatlure would impair the operator's abilfty to
determine EDG loading and could contribute to operator actfons that could
overload the EDG,

The EOPs required specific equipment to mitigate the consequences of the
DBA. The team analyzed the kilowatt ratings of the EQP-required equip-
ment, the FSAR-required loads, and the loads that were not shed with a
loss of uffrite power and safety injection signal, The team found that
the EDG exceeded 1ts 200-hour rating of 2963 kN, The severity of this
situation was further heightened since the EDG 4-hour rating was only 37
kW above the 200-hour rating. The team was concerned about the load
level, since 1t was unclear {f the EDG ratings were conservative anc
«hether or not the EDG could, irm fact, perform its {ntended safety func-
tion in this challenged condition, Furthermore, such limited load margins
did not allow for possible deviations in equipment load characteristics,
tolerances in the kilowatt weter, or the addition of other safe shutdown
loads for the non-sccident unit, Also, there were other loads that the
team felt may be needed that were not considered in the FSAR EDG load
profile and the EOPs, For example, control room air conditioning may be
required to both ensure the operability of centrol instrumentation and for
¢ ntrol room habitability concerns, At the time of the team's review,
rontrol room air conditioning was not considered as part of thre EDG load
profile. If the control room air conditioning were loaded onto the EODG
with the EOP-designated loads, the EDG would then exceed 1ts 4-hour rating
(4n the cese of 6-02, 1t would exceed 1ts half-hour rating) during the
DBA,




0 The tean questioned what operator actfons would be expected once the EDG
Yoeding capecities stated in the EOPs had been exceeded, The team was
told thet the operator would probebly remove certain Yoeds to reduce the
EDG load level, However, the team found thet the EOPs provided no guid-
ance to the operator concerning the chofce and timing of loads to be
removed. The team could not determine that the correct loads would be
terninated such that the adbility of the plant to mitigete the consequénces
of the accident n the one unit and mafntein the safe-shutdown condition
of the other unit would not be compromised, Furthermore, the team could
not determine which of the lcads could be terminated based on the current
plent operetional needs and st11) provide a reasonable assurance that the
consequences of the DEA could be safely mitigated while maintaining the
second unit in a sefe shutdown condition,

0 Within the EOPs thet the team reviewed, were reference notes that gave the
E0G capacity ratings, ceutfoned against overloading the DG, &nd referred
the operator to an appendix teble that listed the oad ratings of critical
equipment, The EOP instructed the operator to refer to these 11sts before
loading the equipment on to the EDG. The team reviewed two appendix
tables and found the equipment load ratings were incorrect and non-
conservative with respect to both the FSAR and a recent EDG lued analysis
(Calculation 0870-103-011) performed by a contractor for WEPCO, The
incorrect lvad ratings could cause operator actions that would
overload the EDGs and could result in EDG failure. The team concluded
that WEPCO fatled to translate applicable design bases into plant
procedures, The applicable requirement 1s found 1n 10 CFR Part S0,
Appendix B, Criterion 111, This 1tem renains unresolved (see Appendix A,
Deficiency 90-201-03).

Based on 1ts findings and observations, the team expressed concerns about the

EDG loading and 1ts affect on the ability of the EDGs to perform their intended

safety function., Because of the team's concerns and findings, WEPCO performed

an indepth review of the EOPs {mmediately following the inspection. As a

result of performing this review, WEPCO made temporary changes to the EOPs to

provide additfonal guidance to the operators in managing loads during an
accident, The team did not review these corrective measures or other measures
taken to address the other concerns discussed above. Perding additional review

by WEPCO and the NRC, this {tem 1s considered ur-esolved (see Appendix A,

Deficiency 90-201-04),

3,1.2 125-Vdc System Loading

The 125-Vdc system counsisted of four main battery distribution busses, each
puwered by a battery charger and each having a station battery as a backup
power source, Two swing chargers were also available. The FSAR required the
station batteries to be of sufficient size to carry shutdown loads on both
units for a perdiod of 1 hour following a plant trip and loss of all ac power.

Station battery D-05 had been reglacod previously under Modification Package
88-074, The team reviewed Calculation N-89-025, which determined the cell size
and capacity for the replacement of D-05, The team found that 21 dc loads,
such as diese) generator field flashing, were not {ncluded in the battery
si2ing calculation, and that minor random loads were not addressed as required



by the Institute of Electrical and Electronics Engineers (1EEE) Standard
485-1983, In stzing the battery, WEPCO used this standard and the original
outy cycle diegram and load table provided as the des!gn basis by Bechtel {in
1985, However, the load tabulation provided by Bechtel wes not detailed in 2
manner that would allow indepencent verification of a1 loads, Only major
loeds were fcentified, while other loads were sitply grouped, In sizing the
battery, WEPCO correctly modified the or!gina] loag table because 1t found
severa) discrepancies between the origing design loads and the actual lvads,

In response to the team's concerns, WEPCO performed 8 preliminary assessment
which showed that the bettery was sized to accormoaate these 21 additional
loads. WEPCO stated that 1t would revise the celculation to address the team's
concerns in this area, The team also determined that the battery test had
sufficient margin to ensure the adequacy of the battery, The team concluded
that the fncomplete battery sizing calculatfon constituted a weakness in
WEPCO's eng.neering suppurt program,

3.1.3 Electrica) Cable Ampacity and Cable Tray FIN

The tean reviewed the FSAR to determine the cable tray f111 and cable ampacity
derating criteria used in the design. The team also randomly selected cables
connected to safety-related equipment to determine cable type, ampacity
derating, routing, and associated tray f111. The team observed that Section
7.2 of the FSAR required that system cables be derated in accordance with the
requirements of the "'stional Electrical Code (NEC). Cable derating {s the
process of 1imiting vne maximum current & cable will carry in a given ambient
temperature to prevent exceeding the cable {nsulatfon's temperature rating.
Section 7.2 of the FSAR also limited the £111 for power and contro) cable trays
to less than 30 percent and {nstrumentation cable *rays to less than
40 percent, The team also noted that section 8,2 of the FSAR provided @
conflicting requirement which specifizd cable cerating in accordance with
Institute of Power Cable Engineers Associaticn (IPCEA, currently 1CEA)
uidelines, Section 8.2 of the FSAR provided & conflicting requirement which
fmits the fi11 to 40-percent for all cable trays. WEPCO showed the team that
the true basis for cable ampacity rating and derating criterie was the 1965
National Electrical Code. .

Based on the team's review, WEPCC fdentified 210 power &nd contro) cable tray
sections and 15 instrument cable tray sections that did not conform to the FSAR
and the original desig. criterfa with respect to tray f111 and ampacity
derating, WEPCO analyzed all cables contained in one tray, FKO7, which
demonstrated that those cables had adequate current-carrying capability end
would not exceed their maximum operating conductor insulation temperature.
This determination was made using the methodology for ampacities in open top
cable trays from ICEA Publication P-54-440, which 1s the currently accepted
{ndustry standard for cable empacities, However, use of this standard was
contrsry to the FSAR commitment and original design basis. WEPCO stated that
all rema1n1ng cable tray sections which exceed the FSAR and originel dcsign
criteria would be fully analyred. Fending additi..e) evaluations by WEPCOU and
review by NRC, this ftem is considered unresolved (see Appendix A,

Deficiency 90-201-05).
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3.2 Protection and Coordination

tontractors for WEPCO had performed circuit bresber coordination studies for
purtions of the EDS, However, & fu11 EDS coordination progrem wes schedyled

for corpletion 9n 1961,
3.,2,1 4160-Vac System

The teenm reviewed the motor protection scheme, protection criterfe, and protec-
tive reley settings for the safety injection pump 1-P15A puwered from Class IE
bus 1-A05, The re:few consisted of eveluating motor data end curves; relay,
metering and one-11ne dlagrams; and other deta used to calculate and esteblish
the protective relay setpoints, The relays included the instantaneous and
long-time phase overcurrent relay (device £0/61), the percentage differential
reley (Gevice 87), and the zero sequence ground foult reley (device 50G), Bus
undervuitege and degreded gric relays were 2130 reviewed, The team dic¢ not
feentify eny ceficiencies or concerns in this ares other than the concern with
gvcrgurr;nt ;c}oys for the safety injection pumps, which 1s discussed in
sction 3,1,1.2,

3.2.,2 A4BU-Vec System

The tesm reviewed severa) features of the 4B0-Vec system dcclinq with
switchgear and motor control centel s, Tre team selectively evalueted motor
starter operation under reduced voltage end @ selection of therme) overload
relays end heaters for potor-operated velves, Although full circuit-bresher
cooroinetion studies were not aveilable, the team Tev ewed severa) studies
perforned by contractors. Tne teanm ¢id not tdentify any deficiencies or
concarns in this aree, ’

3,2.3 125-Vac System Short-Circufg (urrent

The tesm reviewed Calculation N-B9-02f, which was performed to cetermine the
cell size and cepacity for the new station battery (D-05) replaced in 1588
under Modification Request 88074, The battery wai sized on the basis of @
conservative 63 °F temperature which represented the lowest recorded
electrolyte temperature, However, the team found thet WEPCO hed not performed
an anslysis to determine the maximum aveflable short-circuit current from the
new battery based on the highest Eossiblc electrolyte temperature, Eased on
the team's review in this ares, WEPCO contacted the battery vendor and came to
the preliminery conclusion that the maximum aveilable short-circuit current
from the battery could be as high as 22 700 amperes. The original design basis
was & maximum available current of 20.060 amperes, The team concluded that
using the unverified dcsiin value ané not establishing the maximum evaileble
current constituted a weakness in WEPCO'S engineering prograr. Pending
additiona) evaluations by WEPCO, this ftem 1§ considered unresolved (see
Appendix A, Deficiency 0-201-06).

Additiona) problems rcgurd!ng the 125-Vde syctem were previously fdentified
and resuited 1n NRC Regfon 111 1ssuing enforcement action, In @& letter detec
November 10, 1989, from C. W, Fay to the NRC on the subject "Request for
Discretionary Enforcement Related to Technical Specification 16,3,0.A,*% WEPCO
reported that & single 126-Vde train could be lost owing to & feult such as &
short circuit, This condition was ceuseo by the original cesign's use of
circuit-breakers which only had thermal trip gevices and ¢id not have megnetic
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trip devices, These bretkers were not @ able of interrupting fault current of
the megnitude postuleted to occur on the bus, WEPCO repleced certain breshers
feeding coremon equipment (such a3 switchgesr normal ang elternate supply), thus
eliminating the possibility of common-mode fetlure on both trains,

3,1 Electricel Distritution System Interlocks end Load Sequencing Logic

The team reviewed the control logic, elenentary wiring dlagrams, schematics,
and certain vendor drawings that described the PHNP design for detection,
tnitiation, and execution of the sutomatic safeguards locdin? sequence for
loss-of-of}sitt-poucr events, Incluging those scenarfos frvolving design basis
events, The design sttributes of primery fnterest in the drawing review were
(1) acequacy of the logic under design besis conditions, (2) vulnerability to
single fatlure, (3) vulnerabilfty to undetected foflures, ana (&) independence
ng sepsration, The tean's findings ere discussed 1n the sections that follow,

3.3,1 Potentia) Common-Mode Failures

The team f1dentified four deficiencies related to potential cormon mode “eilure
of 811 onsite 4160-Vac and 4B0-Vac power when offsite go-or wes unavaiiable,
In one of those cases, descridbed in Section 3.3,1.3 below, the common-mode
fatlure could also prevent the supply of power to engireered sefety feetures
loags even with offsite power avetleble,

3.3,1.1 Bus Tie-Breakers for Safety-Reloted Eusses

The tesm fcentified & deficiency involving inadequate sefsmic evaluation for @
rodificetion to the 4160-Vac safeguards bus tie-breakers, The team was cone«
cerned thet beceuse the breaker was not sefsmically restrained in 1ts new
configuration, the bresker could ¢isable critical ralays and other devices
pounted 1n the seme compertment during @ design be:is garthquake, The
nonseismic configuration was contrary to the regu’ iment of 10 CFR Part 50,
Appendix A, GDC 2, “Performence Ctandards” (see Apperdix A, Deficiency
$0-201+07). In response to this finding, WEPCO removed the tie-breakers from
the switchgear compartments and spcured then in & storage area, The team ashed
WEPCO to confirm that this new configuration would not compromise any ections
such as those required by their commitments to 10 CFR Part 50, Appendix K,
since WEPCO fndicated that 1t would be difficult to reinstall this breaker,

The tesm also fdentified & ceficiency concerning the single feflure of the
sefeguerds 460-vac bus tie-breaker, The team recognized that @ spurfous
closure of the tie-bresker between the redundant safeguaras busses could
connect the redundant diesel generator outputs when the voltages sre out of
hese, rcsu\t1ng {n & potentfal loss of all onsite power from & single event,
he team 1dentified at least one such mechanism for this fnitiating event, In
response to the team's concern, WEPCO performed both a 10 CFR 50,9 evaluation
and & fadlure analysis, WEPCO removed the control power fuses to disable the
contro) circuit and preclude the effects of single electrical fatlures,
However, the team was then concerned that, with the breaker circuit in this new
configuration, breaker position would no ‘ongor be remotely monitored since
contro) power had been removed. Consequently, the breaker could be closed
manually et the switchgesr (tioing the busses together) and this condiifon
could remain undetected, Should the plant lose offsite power, both onsite



sources would be connected ang o)1) &160-Vac snd 4B0-Vec power could be Tost,
The relevant requirenent {s found in GOC 35, This ftem 13 consideres
unresolved (see Appendix A, Deficrency 90-201-08),

Erother deficiency involved th  %0-Vec safeguerds bus tie-breaker, The team
geternined that twy of the re (Mt contro) cables were incorrectly classified
a6 nunsefety-releted and tha' ey connected the trafin A and train B switchgear
by shering common roceways fu  the entire rovte, This was not in pccordance
with the FSAR criterte for ceble separation, Resolution of the tie-brealer
single-fatlure deficiency previous)y descrivec sey also resolve this ften,
Fending edditiona) actions by the 1fcensee, this 1tem 15 consfdered unresvlved
(see Appencix A, Deficiency %0-201-09). A oore genera) deficiency regarding
ceble separation 18 discussea in Sectfon 5.1,1 © this report,

3,3.1,2 Component Cooling Weter Pumps

The teem fdentifieo & geficiency that fnvolved the component cooling witer
(CCw) gump motor circuit-bresker control circuit, Portfons of the ?2s-vac
contro) wiring for train A end tredn B pumps shared the sere racevay. Athough
the CCW system wes not considered safety related in the originel design of the
lant, the system provides vite) support to sefety-reloted system conponents,
he p‘ant wes 1n the process of upgrading the system to sefety-releted status
and was treatin? the system accorgingly. The team fdentified that & single
fatlure could diseble the contro) circuits of both CCW pumps, The 1icensee had
been unaware of this potentfe) for fatlure, This ftem s considered unresolved
pending acditions] WEPCO actions (see Appendix A, Deficiency 90-201.10),

The teem fdentified o second deficiency regarding conponents in the control
circuits of the feeder breabers for the COW pump motors, A common relay that
distributed a start signa\ to both CCW pumps was located 1n a nonsafety-related
cabinet. Therefore, WEPCO could not demonstrate the reley's sefsmic gqualifi-
cation. Since the relay and cabinet were similar in structure and configure~
tion to the qualified safeguards relays and cabinets, the team expected that
qualification can be demonst=»ted {f supporting documentation s provided,
However, &n ongoing 1noustry study by.the Sefsmic Qualification Utility Group
(SQUG) may resolve this 1ssue, This ftem remains open unti) the lcensee
demonstrates that the component and related circuits and structures

ere qualiffed for use in o sefety-related circuit (see Appendix A,

Deficiency 90-201-11),

3,3.1.3 DC Control Power Switches

WEPCO was unable to produce analyses demonstrating the seismic qualificetion of
knife switihes used to connect alternate oc sources for switchgear control
power. The knife switches were mounted on the vertical panels of the
switchgear, were normally 1n the up position, and were only secured by the
friction forces necessery to ensure sufficient electrica) contact, If the
switches shook loose, all dc control power would be Jost to the switchgear
busses, end 8l automatic and remote control would be disabled for engineered
sefeguards end safe-shutdown loads, This would render the autoratic load
sequencing and remote manual conirol tnoperable, even though offsite and onsite
ac power were available, The relevant requirement 1s found 1n 60C 2, This
ftem 1s considered unresolved (see Appendix A, Deficiency 90.201.12), WEPCO
wis in the process of qualifying this configuration, end committed to take
necessary corrective actions {f the quelification proved unsuccessful,



3.5,1,¢4 Diese) Generator Output Interlocks

The tean toentified o deviaticn from the FSAR commitrent to provice 8 voltage
fnterluck on the diesel generetor output bresher, WiFCO committed in the FLAR
thet the EDG bresber would not close unti) the generator resched reted output
voltage, This requirement was a1s0 reflected on WEPCO togic diagrems
reflecting & typizal industry practice for generator output bresher closing
\ogic. A speed interlock (a1s0 required by the FSAR) was provided, but no
Vo tcgo interlock or sensing cevice existed, In the sbsence of the voltage
tnteriock and any supporting documents such as & trensient load aralysis end
perfodic testing, 1t was yncertain that the clese) generators woulo be ot the
gropor voltege before breaker clusure on an evtomatic start ano lued sequence,
his wes of partic.ler concern to the tesn because significent loads were
{meciotely connected to the diesel generator when the output bresker closed,
WEPCO presented & test performed {n 1974 to show the EDG outgut voltege when
the bresker closed, However, the test cdata was not completely euditable,

In response to this deficiency, ¥EPCO committed to perform @ representative
test the week of April §, 1560, and wes alsu enalyzing the sdequacy of the
current design with the consultation of the 61030{ generator vendor, Fending
completion of these actions this 1tem 1s considered unresoived (see

Appendix A, Defictency 50-201-13),

3,3,2 Drewing Discrepancies

During 1ts review of a significant semple of drawings, the tesm {dentiffed two
separate errors on a safeguards wiring dfegram and on &n elementary wiring
diagram for the diese) generator, The first error was ¢ discrepancy in
termine) fdentificetion of externa) connections for an alarm circuit in a
sefeguards logic cabinet, The alarm circuit function was shown two gifferent
weys on two different sheets of the drewing, end the terminations were
tdentified differently, The discrofancy wes between Sheet & and Sheet 15

of westinghouse DrawingjllO[lGB. WEPCO stated and the team agreed that

Shoet 15 was functionally correct,

The team {dentifiec o second error on the elementary wiring dfagram for the
emergency dlesel, Terminals 6A3 and 6A4 in @ sefeguards rack were incorrectly
tdentified as terminals A3 and A4 on Sheet 1608 of Wiring Diagram 4956466, The
cross-referenced safeguards drawings showed the terainsls correctly, and the
circuits would presumably not test successfully 1 wired {ncorrectly.

The team verified that the installed wiring was correct in both instances,
During the inspection, WEPCO fnftfatec @ nonconformance rtgort (NCR) to correct
the first error and the team understood that WEPCO would also correct the

second error,
3.4 Safety-Related 120-Vec Instrument Power System

The 120-Vec instrument power System supporting both units consisted of 16
busses divided among 4 channels, [ach of the & channels was allocated 4 busses
which were subdivided further into 2 bus groups, one group scrvin? Unit 1 and
the other group serving Unit 2. Each channe) could obtain power 1rom three
{nverters. One inverter wes odediceted to the Unft 1 bus group and & second
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Inverter wes oecicated to the Unit 2 bus group. The third fnverter was &
backup which could swing between the Unit 1 and Unit 2 busses of the same
channel, WEPCO used the third inverter to provide power to the bus while
performing maintenance on the inverter that was normally connected to the bus,

The team performed a cursory revies of the 120-Vac fustrument power systen,
This review Included the major Modificetion E-206, "Upgrade of Power Supplites
to Instrument Busses,” fnstalled in 1585, This modificetion soded inverters,
regulating transformers, ¢istribution panels, end cabling for two instrument
bus chennels, The tear 8150 reviewed specifications anc retings for the new
{nverters 85 well as the maintenance history of the orfgina) end new inverters,

Although no 1imits for ac ripple (remeining ac component after rectification)
were initially specified for the inverters (or for new battery chargers
frstelled on ¢ different modificetion), WEPCO stated that the spoc1$1cat1ons
were loter evalusted and ripple 1inits were established, WEPCO reported that
subsequent tests were concucted to confirm that actud) ripple wos well below
the specified 1imits, WEPCO also steted that it had not chcngcd any channel
assignments for safety-releted instruments, except for & small nurber of
fnéicating channels that were resssigned in response to NRC requirenents,

The team concluded that the addition of the two batteries and two inverter
iroups resulted in a distributfon configuration that should substantially
mprove instrument bus relfability and aveilability reletive to the original
desion, However, the team fcentified a significant concern regerding contro)
of the inverter ¢c input low-voitage shutdown setpoint, This concern 1s
discussed in Section 5,2.3 and Appendix A, Deficiency 90-201-26, of this
report, The teem also tcentified severa) weaknesses in the 120-Vac system,
some of which WEPCO was aqparcntl, gvdressing, These wealnesses are described
in the Tour ftems that follow,

0 The first weakness the team dcerntified was the absence of requirements for
surge withstand capability (SWC), WEPCO had not provided Swl requirements
tn the specification for the new (E1gar Company) inverters, WEPCO appar-
ently d1d not consider standards that were aveileble at the time the
specification was develuped, such as 1EEE Standarg 472-1874, *Guide for
Surge Withstana Capebility (SNC) Tests,"

0 The second weakness fdentified was & lock of surge protection for the
{nverters, Several criticel comgonentt in the Elgar inverters, such s
fnput capacitors, were reted &t 00 v or less, and the team's review of
the vendor manua)l incdicated that the inverter design ¢1d not include any
comprehensive surge protection, Because of suitch‘ng surges common 1n
puwer plants, impulse voltages substantially higher than the 500-V ratings
way be expected on the dc and 120-Vac systems, and could be sufficient to
breek down dielectrics and semiconductors, For cxamg\c the NRC Office
for Analysis and Evaluation of O erationa) Data (AEOD) Ensc Study Report
C605, *Operating Experience Invo ving Losses of Electrical Inverters,"”
foentified electrics) disturbances as a dominant contributor to fnverter
fatlures., This lack of protection was of particular concern et
Point Beach because the FSAR allows for &480-Vac, 125-V¥dc, and 120-Vac
contro] cables to be routed for long runs in the same raceways.
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The team performed a cursory review of » smal) “MR:' of maintenance work
requests (MwRs) and an MR summary 1ist for both t orfgine)
(Westinghouse) and new (Elgar) inverters, This review 1centified @
significant nunber of cepacitor anc olode fatlures (predoninently on the
orﬁg1no| vestinghouse fnverters) as well as unexplained fatlures, These
:01 %ros could be tndfcetive of component failures due to voltege
mpulses,

The third weakness fdertified was the out-r?-specificetion condition for
tots] harmonic distortion (THD) on the 120-Vac system, An MR reviewed by
the tesm indicated that the THD that WEPCO measured {n February 1550 on
one of the new instrument busses was about 12 percent, The specification
1mits permittec only 5 percent THD, Although & noteworthy program for
measuring THD on the instrument busses was recently initiated by WEPCO 1n
an attempt to restore the system to within-THD specifications, the team
noted thet no provisfons hed been mede for monitoring impulse srplitudes,
However, the team understood thet WEPCO {ntended to use the services of
one of ‘ts groups from off site that wes experienced in the monitoring and
analysis of power line disturbances, and the team encouraged this effort
as & supplement to the THD study already under way.

The team noted thet the plant computer systems, which were connected to
{nstrument busses only through circuit breakers, might be contributing to
Lhe harmonic distortion on the vital {nstrument busses since the systems
1kely contained switching-mode power supplies, WEPCO stated that if
fsolation was availeble, 1t was provided within the computer systems
equipment; however, HEPfO had apparently not evaluated computer system
1solation, The team noted that the circuit breakers only provided fault
fsolation, The team 8)so noted that other sources of hermonics external
to the instrument busses and thefr loads 2150 could be coupled to the
120-Vac instrument power system,

The tean also found that *1solation trensformers® procured for the instru-
ment bus distribution system would only be effective for low-frequency (60
Hz) 1soletion and would provide 1Mttle 1solation of fmpulses having fast
rise times or higher-order harmonics, WEPCO hag provided regulating
transformers, without interwinding shields, as {solation transformers and
these transformers will not provide @ brosd spectrum of 1solation,

The team had some other concerns regarding the {nstrument bus THD being
out of specifications: (1) pussible effects on the 11fe and performance
of instrument loop power supplies and other components that support the
reactor protection and on%1netrod safety features actuation systems
instrumentation, (2) possible effects on protection system loop accuracy,
(3) the extent of the THD problem on other sefety-related instrument
busses, and («) the potential for common-mode degradation of multiple
protection channels, The team recommended that WEPCO assess these effects
in 1ts current THD evaluation,

The team fdentified & fourth weakness with the sizing of cables for the
120-Ve¢ {nstrument bus upgrade, WEPCO stated that cables were sized to
the Nationa) Electrice) Code, but that no documentation was retrievable
for voltage drop, sho.t circuit, or ampacity calculations, The team
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hoted thet the primery electrice! supply cables from the inverters were
routed from the primary auxiliery butleing to the cable spreeding room
gistribution ganc\s; these panels in turn served distribution panels

in the contro)l room, computer room, and primary surilery bu!lding. These
Tong runs of cable could experience greater voltege drogs 1f the THD was
tou for out of specifications, since voltage drop celeuletions typically
sssume 8 60-Hz stnusoide) wave with little gistortion,

The tear concluded that these concerns represented weaknesses in WEPCO'S
engineering program,

3.5 Voltage Reguletion

The team determined, using the nathudology presented in Section 6,1.1 of 1EEE
Standard 465-1983 and the maximum cell floet voltaic (2,26 V) recommended by
the battery menufacturer, that the meximym alloweble battery voltage was
133.3 Véc. The team found that the actual float voltage for battery DO5 was
135 vV an¢ station procedures allowed a flost voltage higher than 135 V
Battery float voltages exceeding 133,3 V were not consistent with the battery
menufacturer's recommencations or guidance provided by 1EEE Standarc 485,

NRC Informetion Notice €308 notified the industry thut certain romponents
subjected to vo\tagcs ebove their rated voltagc may degrado due to heating end
embrittlement, WEPCO prevfously had fesued NIR N-B8-069, which fdentified that
the voltege rating for the close cofl circuit in the Westinghouse 4-kV type-DHP
switchgear was exceeded by the high battery float voltage, The tesm noted that
although WEPCO knew that the 125-Vdc system was on @ high float voitage, and
switchgear close coll ratings were exceeded, WEPCO conducted no further evalue-
tions of this problem, The team concluded that WNEPCO fatled to ensure that
sppliceble design bases were correctly translated fnto plant procedures and
nonconformiig conditions were romptly evaluated ang corrected, The relevent
requirements are found in 10 CFR Part 50, Appendix B, Criteria 111 anc xvl,
This ftem reanins unresolved (see Appendix A, Deficiency 90-201-14),

3.6 Conclusion

The team did not 1dentify any areas {f which the electrical afstribution system

would clearly fa'1 to perform fts intenced design function, However, because

the team foentified & nurber of significant des gn deficiencies, 1t could not

jetermine that the system would function under & | postulated design end

eccident conditions, These deficiencies incluced @ substantia) number of

:2?21:10ns that were susceptible to common-mode or single-failure vulnera-
ties.

Many of the team's findings resulted from deficiencies in the original design
that had pr.viously been undetected, However, other findings related to plant
modifications reflected an {nacherence to the Point Beach design basis for the
electrice) systems and equipment, The team found that this condition was
caused in pert by inadequate design basis documentation and poor design
controls for performing proper engineering evaluations and analyses to support
more recent modifications, The tesm found that the FSAR did not commit to any
1EEE Standards, and that sone modificetions were performed without consicering
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fnoustry eccepted standards, The tesm 8150 belfeved that the sra)) size of the
eng:?:cr1?9 staff may also contribute to the {ncomplete engineering for
mo cations,

With respect tu cesign basis documentetion, the team noted thet WEPCO had only
recently completed & steady-stote loading enalysis of the energency dlese)
enerators, end & transient pnalysis did not exist, The team found that the
0Gs would be operating with 11ttle or no margin with respect to steady-stote
loeding, and thet there were additiona) loads (some specified by Lhe energency
operating grococurcs and some that were not) which were not 1ncluded es EDG
1cacs in the 10ad calculation, The team found that this fssue must be
evaluated in detal) to ensure that the diesel generators are capeble of
starting end ccrrying a1 required loads, Also, the teem found that @
transtent analysis of diesel generstor loading should be conducted,

Regarding the unaveilability of celculetions, ANSI Standerd Ne5,2,11-1974,
"Quality Assurance Requirements for the Design of Nuclear Power Plants,”

tc which WEPCO 1s committed, specifies that design analyses be sufficiently
detatled so that the sdequacy of their results can be determined without
recourse to the originator, The tean recognized thet seversl WEFCO programs
of fered the potential to sodress the concern regarding & leck of design
documents and information, However, these were new progrems still in @
preliminary stage.

4,0 MECHANICAL DESIGN REVIEW

The teen reviewed and evaluated the adequacy of design for selected mechanice)
systems that supported the electrical distribution system, The team reviewed
tn detat) engineering, 14censing, ard other documents, and inspected systems
and components, The types of documents reviewed fncluded (1) the FSAR and
Technica) Specifications, (2) selected modifications and sefety evaluations
associeted with the emergency diesel generators (EDGs) ano essociated mechani-
cal support systems, &% ~=%1 as heating, ventilating, end afr conditioning
(HVAC) systems for electrice) equipment rooms, (3) mechanical systems calcule-
tions, (&) drawings, (5) EDG ranufecturer technical manuels, anc (§) WEPCO
responses to NRC bu‘)ot1ns and inforsation nutices on EDGS and support sysiems,

¢.] Emergency Diese) Generator Fuel 011 System

The teem 1dentified several ceficiencies with the fuel oil and fue) ofl trans-
port system for the emergency diesel generators at PENP,

4.1.1 Sefsmic Condition

The PENP Technical Specifications and basis for availebility of the EDGS
required that 11,000 gallons of fuel of! be available, WEPCO commitment during
original 1icensing was that this capacity would be availeble in & sefsmic
Category 1 structure, the emergency storsge tank, However, the fuel ofl
transfer system that transports the fuel o1 from the emergency storage tank to
the EDGs was only partially qualified as Cotegory 1. WEPCO was in the process
of analyzing the piping located in the fuel oil pump house and preliminary
results indiceted that the piping stresses were sbove ASNE Code allowable
values., WEPCO planned to modify system supports, but did not yet have any
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dctetled calculations that the tean could review, WEPCO ingiceted the piping

fn the EDG rooms was originelly tnstalled according to architect/engineer
hancbook methods for 1ﬂstalllng sefsmic small-bore piping, and was, therefore,

qualified, However, & ain WEPCO @16 not heve any calculetions thet supported
the setsmic adequacy of this psgia?. The team was concerned that the
nonsefsmic conoition of the fuel ofl system could Interfere with the avail-
.b‘;:§{ of the fuel 011 In the emergency storage tenk under cdesign basis
conditions,

After considering both the team's concerns end sdditiore) {nformation, WEPCO
perforied & more cetatled eveluation of the fuel of) system 1mncoiato‘y after
the frspection, WEPCO determined that the system was inoperable and modifieo
the piping supports before declaring the system operable, Pending review of
WEPCO's corrective actions, the NRC considers this 1tem unresolved (see
Rppendix A, Deficlency 90-201+15),

6,1.2 Quﬂﬂy of Fue) oNn

The team reviewed records of test results of fuel 011 purchased for the EDGs a8
weil es for severa) items that were not classified as safety reloted, The
review revealed that the cloud point of the fuel 011 hed alweys exceeded (by 12
to 22 “F) the maximum recommended by the American Society for Testing and
Meterfels (ASTM) Standard D976, 1n 1580, WEPCO committed to purchase 211 to
this standard., Records incicated that, although in some cases WEPCO had noted
the excessive cloud point, nothing was done to rectify the problem, In
extremely cold weather, a high cloud point could Interfere with the obility of
the fue) 011 (1) to drain down directly to the EDGs to meet an Appencix R
scenario, (2) to replenish the unurqoncy storage tank, and (3) to flow to the

o8 turbine required to operate during @ station b\lciout. The records also

ndicated thet WEPCO was aware of the discrepent condftion with the fuel ofl
quality but had not taken corrective actions., The team concluded that WEPLO
failed to take corrective actions, The relevent requirement 1s found in 10 CFR
part 50, Appendix B, Criterion XVI. This {tem is unresolved (see Appendix A,
Deficiency 90-201-15). WEPCO made an incorrect presentation as tu the safety
significance of the finding et the exit peeting, epparently cue to 8 misreading
of temperature units in the ASTM standard,

4,1,3 Upgrade to Sefety-Related and aA Status

The tean reviewed WEPCO's docunwnted evaluation of NRC Information Notice (IN)
§9-50, *Inadeguate Emergency Diese) Generator Fuel Supply." WEPLO was unsble
to show that PENP met the IN recommendation for a 7-day supply of fuel ofl
because of inconsistencies in the FSAR and Technica) Specifications and 8 lack
of & oocumented design basis for fuel o) capacity. The tesm noted that WEPLO
grogosod in the evaluation several action items regerding the sdequacy of the
vel of) supply. In 1ts review of fuel o1l cepacity, the team was fnformed by
WEPCO that the fue) ofl system wes not clessified as safety related; however,
WEPCO fndicated that 1t planned to up rede the system to @ sefety-related
status, It was the team's position that because the system performed @ safety
function, it should have been classified as safety releted, The team found
that WEPCO dfd not have & procedure to fmplement such an upgrade, but planned
to use @ process similar to one used in & previous upgrade of the spent fuel
pool, The team concluded that WEPCO failed to describe activities affecting
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The teen o180 reviewed severa] fuel of) systen modificetions that wEPCO pers
forned in the eerly 1960s, The modificetions hed not been clessified as QA
Although the fue)l system between the emergency tenk and the EDGS was not
clessifiec a8 A ot the tine of the modifications, WEPCO had subsequently
upgrucec the system to QA status, The team requested the documentation of the
upgrece inclucing the relevent procedure, The tesm wis told thet no procecurs
for 1nw1ertnt1n? such an upgrece had been aveilable during the perfod when the
v

upgrade wes performed, The team's review of the specific mogifications
revedled thet WEPCO could not produce QA-required records for meterial procure-
ment end installation, The tesm foncluded that WEFCO fatled to maintain
sufticient recoras to furnish evidence of sctivistes affecting cuality, The
relevent requirenent 18 founa in 10 CFR Part 50, Appendix B, Er1tcr1on Xvlil,
This ftem {8 unresolved (see Appendix A Deficlency §0.201+18).

4.1.¢4 Fue) 011 Delivery Under Emergency Conaitions

The teer reviewed Procedure PENP 4,12,22, "Fue) 011 Ordering, Receipt & Semple
Disposition Instruction,” Revision 13, dated October 30 1929. The procecure
providec the method of fuel gelivery to one emergency clese) generator should
the normal methos for transferring fuel oi) be ynavailable, The teem found
several deficiencies with the procedure that releted to fue) of) Aelivery under
erergency conditions:

0 A lerge number of staggered truck celiverfes might be required with short
{ntervals to accomplish the required operations, For example, one
7,000-gallon tank trock would be required every 34 hoyrs {f the orly user
of the fuel 011 were the one diese) generator,

0 The current contractuel agreenent with the fue) supplier did not require @
7-dey inventory st the supplier's premises, or oelivery of No, 1 Gracde
fue) ¢1) durino winter months as recuired by the procedure.

0 A barreling rozzle and 150 feet of compenion hose needed 10 supply the EOG
dey tank, and required by the procedure, sre not availeble on site anc ere
not & requirenent of the contractual egreement with the fuel supplier,

Untd] WEPCO solves these problems, the staff considers this ftem unresolved
(see Appencix A, Deficiency 90.201-18).

The origina) design of the fuel of) system could not deliver 0i) to the EDG day
tanks n coses of control room fnaccessibility or fire in the fuel ol
pumphouse, These emergencies could incapicitate both fue)l of) transfer pumps,
WEPCO hao modified the system piping to bypass the fuel of) transfer pumps and
to deliver fue) to the EDG day tanks by gratning fuel down from the outsice
storoge tenks to address these contingencies under the requirements of 10 CFR
Part 50, Appendix R, By performing o celculation and @ test, WEPCO had estab-
Tished the feasibility of this approach, The team reviewed the feasfbility of
the Appendix R scenario and had concerns with WEPCO's calculation and test

results of the approach,

0 The calculation used & single fuel gensity and viscosity for the whole
system, Perts of the system were sbove ground level and exposed to the
elenents, while part of the piping buried uncerground wes above the frost

1ine.
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0 Very low temperatures will substentia)ly impede and even stop the flow of
the No, 2 Grade fuel of) currently used in the piping connecting the
outside storage tenks 1o the emergency tank, WEPCO recently experienced
gifficulty starting 1ts gas turbine in cold weather, The difficulty may
have been caused by the quality of the fuel otl,

0 WEPCO mede no proviston for providing fue) of) to the plant's diesel fire
pump Gay tank,

0 Fu:l system {sometric drawings and caleulations for normal flow did ncl
exist,

0 Dratring wil) require appropriste valve 1ineup as well as establishing the
siphon, Access to the valves following & fire in the fuel ofl pump house
would require retrieve] and vse of & portable pump stored at another
location, WEPCO could not demonstrate thet these actions could be
effectively fmplemented in & timely manner end ¢id not include the
location end use of the portable pump in the sssociated procedures.,

Pending additiona) review by WEPCO and the NRC, this item {s considered unre-
solved (see Appendix A, Deficiency 90-201-20),

4,2 Hesting, Ventilating, and Alr Conditioning Systems

4,2.1 Battery Room Heatting

The amount of heat required to keep the temperature in the battery rooms within
6 degrees of 77 °F was computed in Calculation N-BB-033, This ca culation was
performed as part of Modificatiun Request §7-156, Local heaters were recently
installed to |mﬁlomcnt this modification, Since the installation, WEPCO had
detected that the temgoratur' in the battery rooms had not been uniform, In &
pemorandum dated March 20, 1950, WEPCO fdentified that the problem had been
caused by the {nappropriate location of the heaters and recormended removing
the ex1sting heaters and installing heaters in the cold air supply duct, The
recommendation wes made beceuse the ventilation air was supplied at 45 ‘F, 8
temperature substantially lower than the desired temperature of 77 °F, The
team concluded that the modification wes {neffective and represented & weakness

in the modification program. .
8.2.2 EDG Room Heating, Ventilating, and Afr Conditioning

WEPCO documented 1ts evaluation of NRC Information Notice 87-09, *Emergency
Diese) Generator Room Cooling Design Deficiency,” deted February 5, 1987, in
NEPB-87-636, dated June 29, 1987, by {dentifying severa) deficiencies and
recormending solutions to six {tems, WEPCO Yndicated that the maximum tempera-
ture permitted in the EDG room would be exceeded (by 6 °F) and considered this
sme1] deviation scceptable, However, in an internal audit subsequently per-
formed, WEPCO found this higher temperature unacceptable since exceeding the
maximum temperature rating could substantially degrade the performance of the

diese] generators.
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‘soditiona) work established 8 more sccurate paximum temperature for the EDG
‘rooms, Work Maintenance Tempurary Procedure (WMTP)<9,22 was used to more
sccurstely cefine severs) perameters of the room tempersture celculation under
varfous conditions, Using the results of NMPY-9,22, WEPCO performed Caleule-
tion N-8B.034 to derive generator hest losses for vhe varfous congitions,
Finelly, WEPLO used the minfmnum dlese) generator heat losses of Celculation
N-86-034 n Calculotion N-88-040, which established that the maximum room
temperature would be 118 °F, only 4 “F below the maximum temperature
recomnendeu by the diese) manufacturer, However, the concition (one fan
operating) used in N-8B-040 was not one of the conditions sssessed in N-BB.034,
The team a1so noted that the minimum heat losses used in N-B8-040 were approri-
mately one-third of the losses recommended by the EDG manufacturer, This
nonconservative heat loss resultec in a lower maximum ambient temperature.

The team ¢1d not have enough time to verify WEPCO's Justification for 1ts use
of the nonconservative heat losses, But because the team founa thet the
loading of the EDGs was marginel and that operating the ¢lesels in an ambient
temperature above the mexfawm recommended could reduce the EDG'S capacity, this
{tem remains unresolved pending further re.iew by the NRC (see Appendix A,

Deficiency 90-201-21).

4,3 Conclusion

The team's review of mechanical systems vesign rafsed significent concerns
regerding the ability of the emergency EDG fuel ofl system to provide fuel to
the EDGs under al) dcsign conditions, The team found that the complete system
was not sefsmically designed and {nstalled. In adaition, the fuel of) storage
and supply systen required by plant Technical Specif!cat‘ons wes not consicered
by orfginal design to be 8 safety-related or QA systen and the 11censee's
programs for upgroding the systems were not documented, The team 2150 found
that the fuel of) betng purchased by the plant did not meet the sppropriate
requirements for quality and, under certain conditions, may not be able to

resch the diese) generator day tenks,

WEPCO was already aware of euch of the team's major concerns, However, 1t hed
either not fully evaluated the issue or not fully understood the s!gnificanco.
For example, WEPCO had evaluated the sefsnic condition of the fuel o1l system
and found that olthouxh modificetions were required there were no concerns with
system operability. After a more getatled evaluation based on the team's
concerns, WEPCO found that the system was {noperable, WEPCO was also aware of
the high cloud point for the fuel of1 but had not issued @ nonconformance
report nor fully eveluated the deficiency., Such an evalustion was particularly
{mportant because, for certain plant conditions, WEFCO was relying on & gravity
drain supply and the feasibility of the grevity drain grocoss under cold
weather conditions was not well supported, These are further examples of

weaknesses in WEPCO's engineering support,

5,0 SYSTEM CONFIGURATION AND TESTING REVIEWS

The team reviewed inste)led portions of the EDS and associated subsystems, The
review included walkdown inspections of various sefety-related electricel
components and an assessment of the associated procedures, maintenance orders,
{nstructions, and drawings, In general, the cleanliness and quality of plant



tnstelletions were acceptable, Electrice) system components and associated
hardware were in good condition and geve evidence of conscientious maintenance
and housekeeping activities, The tean, however, did fcentify severa) specific
design, testing, and installation defictencies, These 1ssues and pertinent
responses from WLPCO are discussec in the following sections,

5,1 Equipment Walhdown Inspections

The physica) walkoown of pleant equipment consisted of an exanination of
selected components within the £E0S, The teem compared the installed configura-
tion of these corponents with the requirerents of design documents for such
attributes as location, orfentation, system fnterfoce, rating, type, and size,
hdeitionally, the team reviewed maintenance end calibratiun activities
assocteted with the selectzo equipment,

§.1.1 Separation of Redundant Division Cables

The team examined the installation of Class 1E cables essociated with portions
of the EDS and fdentified « .7ier of cable tnstallations which did not comply

with the requirenents of ¢ “.ns 7,0 and 8,2 of the FSAR, These two sectiouns
prohibited the routing of  ° adent Class 1€ cables 1n the same racewsy., The
team noted that three ('ac: cables 1n conduit JJ-1 had heen routed from
diviston A cable tray J) .« ,yvision B cable tray JEOZ, thus resulting in
divistion A circuits roul oouh both division A and B cable trays, wEPCO
fndfcated that, althougn ' <. 10§ was not consistent with the FSAR commit-
ment, the subject circult o perforned a safety-related function and
that the condition appear. t  .esylt of & construction error, The team
then asked WEPCC to search « vo copouterfzed ceble database in order to
deternine 1f additiona) def! « . . ed with respect to ceble separation,
The resultant computer report 1ot . ° *ret 25 raceways contained cables of
redundant sefety divisions, The wo luded that these fnstallations did

not meet requirements for system rofun.anyy and separetion., The relevant
recuirements are found in GUCs 20 and 23, This item remains unresolved (see
Appendix A, Deficiency 90-201-22),

The team &)so asked WEPCO to perform @ functiona) analysis of the affected
Class 1f cables to deternine 1f any potentfal conditions for conmon-mode
fatlure existed, During the fnspection, WEPCO was able to complete @ partial
review of the 25 raceways and associated cables, From this review, WEPCC
cetermined that cables 20ZNACLZD and 202NKA012E, which were redundant dgivision
cables for the autoratic start circuit for the Unit 2 turbine-driven auxiliary
feedwater pump, had been routed in the same conduit, These circuits sense an
undervoltage condition on the redundant 4160-Vac busses 2-A01 and 2-A02 to
inftiate an automatic start sfgnai which opens steam supply velves 2-2019 and
2-2020 to the auxiliary feedwater purp tur ine. Thus, & single failure of any
cable within the conduit could fmpact redundant contro) functions and defeat
the undervoltage automatic start signa) for the suxiliary feedwater pump,
After this concern was fdentified, wEPCO {ssued NCR N-90-058 to document and
correct this deficiency and placed Unft 2 in @ Technica) Specification Timiting
congition for operation (Lcog. The team concluded that this installation
violated the requirements for redundancy and separation, The relevant require-
ments are found in GDCs 20 and 23, This item remains unresolved (see

Appendix A, Deficiency 90-201-23).
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The teem also fdentified severa! nonsafety-relates cebles which were routed
. through both divisions of engineered sefety features retewdy, Exanples of this
deficiency tncluded:

0 Nonsafety-related circufts n ceble tray CQ09 were routed through
¢ivisfon A cable tray CQl4 and diviston B cable tray CQO8,

¢ Nonsafety-related ceble D4102A wes routed from divisfon A ceble tray JJ1)
to division B cable tray JEOZ,

The tesm noted thet the counfigurations ebserved were not directly rohibited by
the FSAR, which permitted routing of non-Class IE end Cless 1E cables through
the same receway, However, the team found thet the intent of 10 CFR Part 58,
Appendix A, GDC 39 and prudent engineering prectices would avoid bridging
redundent Class 1E receways »ith non-Class 1E circuits,

The teerm &1s0 was concerned about the accurecy of the computerized racewdy
loading &nd cebl: routiny program, WEPCO's response to ceble routing deficiens
cies inofcated thet conduit JJ-1 contained only three cables, However, on
tnspection of the conduit, the team found that two sdditiona) cables were
present which were not shown on the conputer detebase, Severs) additions)
errors were noted during review of this database. However, WEPCO did not
cormit to evalusting the database for errors,

$.,1,2 Cable Damage

During & walkdown inspection, the tesm observed that @ condensete recefver tank
vent was venting steam on to safety-related cable trays JEO6, JEO7, FV1Z, and
Fyl13., The team inspected the cables in the affected trays and noted that the
jeckets of & number of single conouctor cebles showed signs of deterforation
and, 1n one cese, the jocket had peeled back exposing the inner {nsulation,
Other cables in the trays were distolored. *hc team questioned WEPCO and
determined thet the Ticensee was eware of the venting stiean and that the
condition had existed for many years, However, WEPC hed not investigated the
effect of the steam on the scfet{-rc\ctod cables. A deterforation of
sefety-related cebles could result in cable faults and could prevent the end
?evlc:s connected to the affected cables from performing their intended safety
unctions, :

hs & result of this finding, WEPCO inspected the cables end determined that the
most severely deneged cables were connected to nonsafety-related loads, WEPCO
81350 stated that the remaining cebles were safety releted, were within one
trein and showed no obvious evidence of damage. lemediately following the
inspection, WEPCO 1ssued NCR 90-056 to evaluate the cables and determine what
actions to be taken, In the interim, WEPCO statecd thet 1t intended to wrap the
affected cables in an effort to compensate for insulatfon dimage and to
minimize any further effects from the steam, The team concluded that WEPCO
fetled to promptly fdentify and correct @ known nonconforming condition with 2
sof«\i—rclutoc installation. The relevant requirement 1s found 1n 10 CFR

Part 50, Appendix B, Criterfon XVI, This ftem remains unre. olved (see

Appendix A, Deficiency 90-201-24),
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85.1.3 Switchgear

The team performed a walhdown fnspection of vite) 480-Vec and 4160-Vac
switchgear, The teem also examined portiuns of the 125-Vdc system including
stetion batterfes, associeted static Inverters, end ac distribution cabinets,
On the basis of this examination, the team concluded that vita) switchgear
components hevi: been installed in accordence with requirerents, However, the
veor fdentifie ! & defictency in the 125-Vdc systen, Output breakers 72+104 and
72+204 for bat ery cherger D-09 could be closec at the same time, thus
connecting redundant vital betteries D-05 and D-06 electrically, Although
simyiteneous ¢)isure wes prohibited by Procedure 01-33, WEPCO, by letter, had
comritted to th: NRC 4n 1980 to fnstall a mechenical interlock between the
circuit breaker., The licensee planned & modificetion to {fnstal) the interlock
next year, The tesm concluded thet WEPCO's untimeliness in fmplementing the
commitnent wes another example of & weakness in WEFCO's engineering support
program,

6.1.4 Transformers and Tap Settings

The team performed & welkdown of the sain power transformers, station auxiliery
transformers, the 480-Vac, and 4160-Vac transfurmers, The tean reviewec
trensformer tap settings and physically verified tap configuration on the
480-Vac and 4160-Vac transformers, The team found nu deficiencies or other
concerns 1u this area,

§.1.5 Motor-Cperated Velves

The tesn examined three safety-related velves and associated wiring during the
{nspection, The eramination comperegd fnstalled configuration with the require-
ments of applicable piping and instrumentation diegrams, schematics, and wiring
dlagrens, The team noted that WEPCO's program for maintenance and testing of
motor-operated valves (MOVs) had greatly benefited from & knowledgeable and
dedtcoted engineering staff, Interviews with PENP engineering personnel
demonstrated & thorough understanding of MOV operation, compunent weaknesses,
and the actions required to ensure reliable component operation,

The examination of sefety injection soction blast valve 151-826C disclosed @
oeficiency in wiring of the actuator Jimit switch, Detat) MM of Connection
Diagram E-58, Sheet 10, Revision 12, showed & jumper between 1imit switch

rotor 1 (termina) point 1C) and rotor 3 (terminal point 11C). The Jumper in
question provided valve position indication to the contro’ room, The team
observed that this Jumper had not been fnstalled. In response to this cbserve-
tion, WEPCO fndfcated that an KCR would be written to document the ceficiency
and instal] the missing 1imit switch jumper, WEPCO also notea that position
for this valve was indi-ated tnrough the open side of the actuator torque
switch, This was confirmed by the team through examination of valve position
indicator 1ights in the control room, The team concluded that the missirng
jumper, although an installation deticiency, wes of minima) sefety significance
and hEﬁCO'; commitment was sufficient to resolve the probiem.

The examinstion of valves 151-871B (contalnmcntdsgruy mp suction for the

residua) heat removal system heat exchanger) and 151-B25A (refueling water
storage tank tu safety fnjection pump) disclosed no additfonal deficiencies,
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8.1.6  Pump Motors

The team raviewed Installation and maintensnce of the motors for the component
cooling water pump 1-P11A, safety Injection pump 1-F15E, and charging pump
1-P2B, The teen comgarod nereplate deta for owdel number, horsepower, service
reting, insu ation class, .oltage, and current with the requirerments of epplt-
teble design docurents, The tear 2150 reviewed pump and motor performance
curves supplied by the menufecturer, These reviews indiceted that the sub ect
pump motors were sdequately stied for system requirements and that routine
meintenance activities hed been consistuntly inplemented, The teanm dig not
fcentify any deficiencies or other concerns in this ares,

$.1.7 Emergency Diesel Generators

The team reviewed maintenance and test activities assoctated with E0Gs G-01 and
6+02, The review focused upon buth historica) and current work activities in
order to gain 2 thorough understanding of EDG perforience and relfability, The
teen also examined WEPCO's evaluation of several NRC informaticn notices
relating to maintenance end vperation of plant EDGs, In general, the team
considered these evaluations to be technically sound end confirmed that correc-
tive actions, when required, had been properly implenented, After reviesing
these activities, the tean concluded that the EDGs had been 1nstalled anc
vaintained in accordence with maintenance requirements,

The team also monitured WEPCO's performance of the EDG biweekly test, TS-2,
Specific observations relating to this test are found 1n Section 5,2.4 of this
report,

§.2 Equipment Testing
§.2.1 Circuit-Brecher Testing

The team reviewed WEPCO programs for ger1od1c testing of circuft breakers, Al
480-Vac Westinghouse DB-25, 50, ang 75 sefety-related circuit breakers and the
4160-Vac breakers were tested arnually; however, molded case circuit breskers
were not tested perfodically, The team reviewed the PM task sheets, which are
art of WEPCO's Computerized History and Maintenance Planning System (CHAMPS),
he PM task sheets contained the “"Callup Instructions,” which stated to
*{nspect, maintain, and multi-amp [current test] breakers, per Westinghouse
Bulletin 1B33-850-3C.," The team noted that the Westinghouse instruction did
not include procedures for circuit breaker overcurrent testing, WEPCO stated
thet overcurrent testing was performed in accorcunce with procedures contaired
in the technical menual for the Multi-Amp current tester and acceptance crite-
ria were contained on dats sheets kept by the electrical foreman, Each
specific breaker had a corresponding data sheet with test and acceptance
criteria for trip currents and times thet were provided by the engineering
organization, Although the team reviewed severa) completed date sheets and
found no specific deficiencies, 1t considered 1t prudent to develop & forva)
test procedure, In aadition, 1t was unclear as to what future perfodic testing
would be performed sfter the modifications to instal) Amptector trip devices
into a1l Westinghouse DB-25, 50, and 75 circuit breskers are complete.
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“hs ¢ result of these concerns, WEPCO provided draft cog!os of procedures for

perforning overcurrent testing vsing the Multi-Amp machine end for performing
testing vsing the Anjtector, These procedures were already under development
ot the stert of the fnspection and were not reviewed by the fnspection team,
The test 8150 expressed concern that no perfocic testing was being performed on
molced case circuit breghers, Trip times for these breshers can change &s &
result of chenges 1n lubricetion anc spring constants, An ynidentified change
{n performance of these breakers could compromise the plant's protective
cooréination scheme, However, the teanm recognized thet the KR has no
requirements for testing molded case circuft breakers although some 1icensees
are fdentifying certain sefety-related molded cose brealers for perfodic

testing.
€,2.2 Reley Calibration

The tesm reviewed the documents end procedures relative to the calibretion of
hey sefety-related protective relays ot PENP, These releys included the
¢160-vVac undervoltage relays, the 2160-Yoc degraded grid voltage relays, and
the 4160-Ver uvercurrent relays. From this review, the team determined that
s1though the releys were epparently teing calibreted goriod1co\ly. these
celibrations were being performed by & non-nuclear WEPCO orgenization loceted
{n Appleton, wWisconsin, hs & result, the celibrations were not being performec
in accordance with a nuclear QA proiram. The team found deficiencies in the
areds of procedures, calibration tolerances, celibration test equipment,
procurement, and trending. The team concluded that KEPCO feiled to properly
document and control ectivities aftecting quality, The relevant requirements
are found 11 10 CFR Part £0, Appendix £, Criterie IV, ¥, end X1, This 1ten
remeins unresolved (see Appendix A, Defictency $0-201-25),

£,2.,3 120-Vac Inverter Surveillance

The tear performed & waikdown {nspection ano reviewed essociated survedllance
procedures for the westinghouse and Elgar {nverters. The teean found that
Routine Maintenance Procedure (RMP) 36 for the Westinghouse inverters was
generally edequate, except for the fect thet {nverter output oscilloscopic
traces were being manually recorded oh date sheets, The team found thet this
method was fneccurate and ¢id not lend 1tself to easy trond1n$ or evaluation of
the output date, In edoition, the team fdentified seversl oe fciencies with
RME«45 for the Elgar inverters, First, this procedure did not require thet the
oscilloscopic output traces be recorded, Second, the procedure di¢ not include
s check or a calibration of the {nverters' low-voltage shutdown circuit, This
circuit could prematurely shut down the {nverters and should be checked &t
~egular intervals, The team concluded that WEPLO failed to translate all
design information into site procedures. The relevant reguirement 1s found in
10 C?R part 50, Appendix B, Criterion 111, This {tem remains unresolved (see
nppendix h, Deficiency 90-201-26).

£,2,4 Emergency Diese] Generator Testing

The team monitored the gcrfornance of the biweekly EDG test TS-2, This test
assessed the operations] readiness of EDG 602 and fulfilled tosting require-
ments for diesel air valves (V-3058 and Cy-30508, as required by Sec*ion XI of
the ASME Code, The test placed EDG 602 in an exercise mode and fnitfated @
cold start and 1-hour run of the diese) engine, The tesm wonitored test
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‘eetivities from the control room end st the E0G, The tean noted that station
operators hed properly reviewed and verified the test prerequisites describec
in 75-2. Aoditionslly, the teanm's review of 1n~froccss test activities fnci-
coted thet statfon operators were farilfer with EDG test requirements and
thurvugh in their fmplementation of those requirenents,

The teem fdentified One concern rcgarding the verification and signoff of
sequentis) test steps, Test Frocedure 152 required the signeture of only cre
party before proceeding with soditfona) test activities, This process did not
reflect the usue) froustry prectice of & two-party signoff and could lead to
equipment dame?e or personnel injury 1f Llest steps were overlooheo or
tmproperly perforued out of seguence,

£,2,5 Battery Testing

The tear reviewed the perforsence and surveillance test activities for vitel
stetion betterfes, The review included Test Procedure k<& for service testing
of battery D-0% and Maintenance Procecure RMP-46 entitled "Stetion Bettery."”
hoditionally, the tean reviewed scceptance tests sssociated with the replece-
ment of batteries D-05 and D-06, Ko deficiencies were {dentifiec with the
scceptence tests; however, the team determined that yearly service tests were
not currently plenned, BEased on @ previous Region 111 concern the NKC staff
1s reviewing the fssue of bettery testing requirerents for thf.

In addition, the tear noted @ deficiency in RMP-46: the procedure lecked
acceptance criteria for the ground resistance check, The team concluded
that, &)though the procedure provided guidance for messuring end calculating
grounc resistance, 1t did not provide acceptance criterie or 1imits for the
celeuleted values, The relevant requirenent 1s found in 10 CFR Fart 50,
Appencix B, Criterfon XI. This ftem remains unresolved (see Appendix A,

Deficiency $0-201-27)
6.3 Equipment Modifications
65.3.1 Modificetior of Circuit Ereskers

The team reviewed Specia) Maintenance Procedure (sMP) 975 for the upgrade and
replacement of the overloads for Westinghouse DBE-50 circuit breakers, The 0ld
overloads were operated by an sir-type diephragm and are not &s relfable &5 the
new electronic Amptector devices being {nstelled. The procedure conteinec no
specific instructions for pcrforming the modification but rather referencec
Westinghouse lnstruction Bulletin 33-850-60, The team reviewed the
Westinghouse bulletin and found the instructions adequate for completing the
work, SMP-975 contained instructions for performing 8 full-current injection
test using the Multi-Amp tester after completion of the podificetion but before
the ¢ircuit brezkers are reinstelled 1n their cabinets, The test wes consid-

ered adequate for postmodification testing.

In addition, the team reviewed Modification Reguest (MR) 87-034, which con-
toined the onslneering proposals, comments, end supporting documents for
performence of this modification., The modificaticn request was found to be
thorough; 21) aspects of the modificetion were conifdered, 1ncludin$ sefsmic
quelification, coordination effects, and cormercie l-grade versus st ety-related
procurement, The corresponding purchase order (P CA5129) to Westinghouse for
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“the Amptector overlosd devices was reviewed And found to contein e11 pertinent
references to Appendis B to 10 CFR Pert 50, JEEE 344, erd 10 CFR Part 21,
Setpuints for the new Amptector overlosd devices were geternined by matching
the settings to those on the previous mechenfcel overloads, In addition, sume
suiftions) reviem of coordination was dore by the WEPCO protection engineering
div.sfon for selected oevices,

£,3,2 Cutle Modificetions

The teem rey'ewed ectivities essocteated with two plant modificetions, Modifi-
cetion Packege £-250 provided cetatls for the 1nstallation of electrical cables
end sssucieted raceweys within the Unft 1 conteinment buiiding and fuplementec
the requirements of several specific plant upgredes, including the containment
s1r temperature upgrade anc the core exit thermocouple upgrede, Modificetion
Pockaye £-25¢ provided similar detetls for instelletion of ceble and raceways
within the euxilfary building, A limited review of work sctivities essociated
with these modifications ¢1sclosed no design or intallation deficiencies,

The tee: noted that the modificetion packages included dcsign end installation
requirements sore stringent than those specified in the FSAR, Of particuler
fnterest were references to Standerds JEEE 384-1974 end 1EEE 383-1974, These
nuclear fndustry standerds provided guidance for the design and fnstallation of
systems which require physicel independence and qualification of Class 1f
equipment and raterfels, Cormitment to these standards tu?gested that some
recent plant mod¢ficetions included current industry practices,

£.6 Conclyusion

In genera), the team found electrical fnstellations to be adequete, However,
the team's examination of the installation and test1n? of electrica)
distribution system components revesled several significent deficlencies, Of
particular concern were the deficiencies 1dentified {n the rovting of Class 1E
cables, These ceble routin? defictiencies were violations of the plant
Hconnn? requirecents and FSAR commitoents, The leck of a proper quality
prograv for testing of safety-related releys also wes seen as @ ma jor
programmetic weakness. In addition, the lack of molded cese circuit bresker
testing could compromise the plant's protective coordination scheme,

6.0 ENGINEERING AND TECHNICAL SUPPORT REVIEW

6.1 Programs and Procedures

6.1.1 Engineering Interfaces

The team reviewed and evelusted the soequacy of the procedures that govern the
reletionships between the various engineering organizetions, both corporate and

s1te. The team's review included Interviews with key personnel, The following
najor program areas were considered:

0 procedure writing and input
0 procurement and spare parts
0 surveillance

0  Technical Specifications

0 mainteance

0 gesign

'3



The team found no specific discrepencies in fts review of the documented
progrens for engineering relationships, However, the team noted & weskness in
the procecure for temporary mudifications during the review of the engineering
frvolvement in design anc the related review of the design procedures. This
weakness 1s documentes in Section 6,1,2 which follows,

6.1.2 Design Procedures

The tean reviewed and evaluated the adequacy of the design control procedures
1nc1uc1n§ QP 3.1, *Mooifizetion Requests," Revisfon 3, deted October 13, 198§,
QP 3+2, “Design Contro),® Revision 4, deted March 1, 1950; QP 3-6, "Calculatiun
Pregcration Review & Approval,” Revision 2, dated October 13, 1989; and PONF
4,17, "Temporary Modivications,® Revision 12, deted Merch 23, 1990,

The team found procedure QP 3-1 for modification requests was complete and that
the corporete staff and the plant staff work to the same procedure, The
process was consicered a strength, since it simplified the often complex
engireering relationships between the perticipsting cesign vrganizetions,
However, the team considered the plant's temporary mooificetion procedure,

PENP 4,17, to be weak, since no design orgenization wes responsible for the
procedure and the procedure ¢1d not prescrive an edequete leve) of design
control, For example:

0 The procedure wes not enveloped by (P 3-1, *Modificetion Kequests.”

0 Responsibilities and relatfonships for the effected {ncividuels end
organizations were not definec.

¢ The inftiator of the temporary modificetion determined 1f @ 10 CFR 50,58
review was required; QP 3-1 requires the modificetion engineer to make
thet determinatioi

C  The requirements for & technical reviewer were not the same &s in QP 3-1;
thet 1s, possession of an appropriste enginccrtni degree, appropriste
training, and documented basis for personnel qualification,

0 The engineering organfzation may not be fnvolved 1n specifying installe-
tion instructions and ¢1d not provide the testing requirements or accep-
tence criteris, which are design control {tems,

6.1.3 Procedures for Upgrading System Status

In reviewing the QA status of the fue) of) transfer system, the tear found that
before November 12, 1987, there were no procedures for upgrading systems from
non-QA to QA status. Revision O of procedure (P 2-1, ‘Up?rlding of Non-QA
Scope Systems or { nents to QA-Scope Status,® became effective on

hoverber 12, 1987, The team found this two-page procedure inedequate,
providing essentially no guidance for such an upgrade, The team was then given
the draft of Revision 1 of QP 2«1, The tesn ¢id not review this graft in
detaf], but noted that 1t appeared to be & marked fmprovement over Revisfon (.
The team was also given the draft of Revision 0 of Procedure QP 4.2, "Technice)
Evaluation of Replacement ltems,® This procedure described requirements and
responsibilities for performing part classification, equivalency evaluations,
and commercial-grade procurement and dedicetion, This procedure wes to be used
tn conjunction with QP 4-1, *Procurement of QA Scope Goods and Services."”
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Agatn, in reviening the nonsafety-related status of the fuel ofl systenm, the
tear found that there were no procedures for upgreding & system from nonsefety-
releted stetus to safety-reletec status, WEPCO fngicated 1t d1d not plen &
write such ¢ procedure.,

6.1.6 Meintenance Histor)

The tean reviewed and evealudted the adequacy of the esteblished sys*em for the

contre) of meinterance history including the use of the Computerized History
and Meintenance Planning System (CHAMPS) and interviews with hey personnel,
The tesm had no concerns ir this inspection ares.

4 T ’ 5
Bels th'w..‘f,

The team reviewed anc evelueted the adequecy of the trending progren relative
to electrice) meintenance, This review included the use of CHAMPS, eoninistra-
tive contro) systems, selected completed work requests, anc interviews with
personnel, The team wes satisfied with the trencing progrem with one excep-
tion: root ceuses were poorly documented anc in sore cases the fatlure meche-
nism was erronecusly documented as the root cause of fetlure. The tean
considered this & weakness in the program,

6.2 WEPLO Action on Conmitments end Concerns
6.2.1 In-Service Testing Program for EDG Fuel 011 Systen

A Yetter from C.W, Fuy (WEPCO) to 1.6, Colbourr NRC), deted April 2, 1587,
discussed the in-service testing (15T) prograrn for pumps and valves at PENV,
Units 1 and 2. Iltem 7e of the letter addressed exclusion of the “Emergency
Diese) Generator Fue)l 011 Transfer Pumps ang All Active Inline Velves to Supply
the Dey Tenk," from PENP's 15T prograu. In support of 1ts effort tc exclude
the pumps end valves between the bulk storage tanks and the dey tanks from 157,
WEPCO steted that: “The inventory of diesel fue) necessary to mitigete ar
accident or to shut down & unit to & safe condition 1s contained within the day
tanks and base tanks for each engine,* Each day and base tank had @ cepacity
of approximately 450 gallons, The statement fn the letter was not consistent
with the plant's Technica) Specifications, which required a fuel supply of
11,000 gallons to be available, The 11,000 gellons essentially rejresentec the
cepacity of the emergency fuel tenk (12,000 gellons when completely full).

In the same section of the letter, WEPCO stated that: *The emergency diesel
generator fuel oi) transfer system pumps and velves located between the bull
storage tank and the dey tenks are not safety relited, Therefore, the
emergency diesel generator fuel of) transfer pump: and active inline veives to
supply the dey terks should not be fncluded in our 1ST program,* However,
WEPCO had since reconsidered the sefety classificaiior of the syster and was 1n
the process of establishing ar I1ST program, 1t was the team's pssessment that
as evidenced by the abuve letter, WEPLU had pisstated 1ts cormitments and engi-
neering requirements,




6,2.7 Respurses to NRC Bulletins and Informetion Notices

Severa) of WEFPCO's responses to NRC bulletins end nformation notices ere
covered in the sppropriste sectfors of this report, Some edaitiona) responses
thet the tear reviewed ere eddressed in this section,

16 Bulletin £2-03, dated March 10, 15£3, addressed check valve fetlures in the
rew water cooling systems of diesel gonerators. This bulletin was & followup
tu Ik 8208 on check valve featlures in diese) generetor engine cooling systiers,
In response to this bulletin, the Executive Vice President of WEPCO steted in @
letter to J.6. Keppler of NRC Region 111, deted June 6, 1563, thet: “We have
verifiec thet there are no check velves in the flow path of cooling water for
the diese) generators,” This response failed to consider the system's inteke
check valves, which were specificelly 1isted as & concern in the bulletin,
Ho:ever. the licensee has since established an in-service test for these
valves,

The tean reviewed WEPCO's response to NRC Bulletin 88-10, *Nonconforming
Molded-Cese Circuit Breakers.® Orfginally, WEPCO determined thet &7 of 94
breskers being mainteinec es spares could not be treced to the orfginel equip-
ment nenufecturer. As @ result, @11 breskers instelled since 1963 were
reviewed for tracesbility, From this review, 116 additiona) breskers that
coule not be treced were f1dentified, The mejority of these 116 breakers were
fnstalled in two euxildary system instrument panels, one in Unit 1 and one in
Unit 2. Justiffcetions for continued operation (JCOs) were written for these
116 breshers, WEPCO wes replacing these breahers with traceable breakers
procured as sefety-reloted equipment from the orfgina)l menufecturer, The team
reviewed Purchase Order (PO) 160378 to Squere D Compeny for 189 replacement
breckers and PO 157849 to westinghouse Yor € replacement breakers, The pur-
chase orcers proper’y included references to 10 CFR Part §0, Appendix B, In
adaition, the purchase orders required the vendors to supply the applicatle
time-current curves which delineste the performance charscteristics of the
circuit breabkers,

The teanm reviewed WEPCO eveluetion of IN 69-21, "Changes 1n Performence Charac-
teristics of Molded Cese Circuit Breakers,® The informetion notice concerned
changes made by vendors to the performance characteristics of molded cease
circuit breskers without notifying The customers of these changes and witrout
chenging the part numbers, The team noted that WEPCO heo taken appropriete
action by reguesting new time-current curves for breskers during proc.rement,

€.2.3 Responses to Other Concerns

As o result of 1ts inspection of the main fuel ofl storage tenks on

September 30, 1568, WEPCO 1dentified @ potential problem described in PEM
85-0125, cated February 1, 1965, The dratn 1ine on the bottom of the tank was
susccpt‘ble to rupture from freezing or other ceuses. Such a rupture would
tnpt% both storage tanks of fuel ofl, An engineering analysis was recommended,
In PBM B9-0222, ceted February 23, 19€9, severa) recormendations were made for
elleviating this problem, However, none hed yet been 1mplemented,

The team found that the swing battery charger for batteries D05 and D06 did not
have en interlock for fts output circuit breskers, WEPCO had committed to the
NRC, 1n 1980, to insta)] the interlock, At the time of the tnspection, WEPLO
wes planning to nstall the interlock in 1951,
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6.3 Conclusion

Although the procedures controlling the engineering prograrm were generslly
complete, the tear fcentifiec severa) wesknesses, The team found that the
terporary modification procedure did not incluoe reny of the requirements of
similar or controlling procedures, FProcedures for upgreding the QA and sefety
status of systems were weok and some were absent, There was no effective
procedure for upgreding systems from nun-QA to QA stetus, end no procedure
existec for nonsafety-releted systems to the safety-related cotegory,

In sddition, severa) letters to the NRC and responses to KEC bulletins were not
comp etely adequate, Several WEFCO replies efther misstoted commitments or
cngineering besis, or missed key elemerts of the bulletin, The team also noted
10 years after WEFCO's commitrment to the NRC to fnsta)) circuit brecher inter-
locks or @ battery charger, the interlocis st11] were not in place,

7.0 OVERALL CONCLUSIONS

The team fdentified 2 \arse number of s1gn1f1cant prodlems from 1ts review of @
reletively snal) senple of the electrice gistribution system end support
systems, The number and significance of the findings prevented the team fron
tnitiel)y cetermining that the systems were cc;ablo of performing their sefety
functions under a1) design basis conoitfons, The three major 1ssues that
refsed the must concern about operability were (1) emergency diesel generator
Teeding, (2) seismic cepsbilities of the emergency oiesel generator fuel ofl
systen, and (3) redundent division cables routed in the same racewdy., The
sctions teken by WEPCO fmmecietely following the inspection and discussec at
the exit meeting on April 17, 1950, allevieted the frmeciete operability
concerns for these three issues, .

However, the deficiencies fdentified by the team indiceted geners) weaknesses
{r several areas: (1) des1$n and modification defictencies in the EDG and
125.Vde systems, (2) leck of aveileble design and ongineering fnformation,

(3; design features where @ single fetlure cen disable redundant equipment, anc
(&) engineering support that ¢id not fully evaluate design or changes to
design, The first weaknesses noted were the deficiencies in the emergency
diese] generators end fue) systems, and the batterfes and 125-Vdc system,
Because of PENP's cesign (only two EDGs and two sefety-related betteries shared
by both units), these two systems heve utmost sefety significance, Within the
EDG syvstem, the teem found the steady-stete loading of the diesels to be
marginel with the potentie] to be exceeded. In addition, no transient analysis
existed for the dynamic EDG loading. The fual o truns?cr system between the
seismic emergency storage tank and the sefsmic day tanks was not sefsmicelly
desfgned and installed, and the fuel of] quality ¢id not weet the appropriste
requirements, Finally, & voltage leve) interlock described in the FSAR end
system logic diagrams was not part of the EDG instellation,

The team's findings in the 125-Ydc system included & nonconservative calcule-
tion for si2ing replacement batteries, The float voltage for the batteries
exceeded the menufacturer's recommendation and component ratings, The proce-
dure for measuring ground resistances on the system did not include acceptance
criterfs or 1pits, and the significence of such measurements was not
evelueted, The mexioum available short-circuit current was not determined when
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circuit breshers were replaced on the system and the circuit breohers were
replaced beceuse of & recently ofsclosed problem with the dc breakers not
heving o seximum fault-interrupting capability, The fine) resolution for the
mein 6c bus breskers wes st11) betng reviewed by the Ticensee.

he secund ares of weakness was the unaveilebility of design documents, The
teer's review of the adequecy of the electrice) gistribution system was corpli-
ceted by the leck of adequete end complete calculations end andlysis, The teenm
could not confirm ratings of certein equipment or cetermine feult currents to
equipment, A steady-stete load calevletion for the EDGs ¢i¢ not exist untid
the inspectivn and & trensient analysis had not been perforued, In adaition,
celeulations for meny device setpoints did not exist, The team recognized that
WEPCO hed severa) existing progrems for addressing these concerns in the
future, However, the progrems represented recent and prelininery efforts and
their effectiveness could not be evaluated,

The third weebness the team fdentified wes in the plant design 1tself. The
teem recognized that PENP was designed and built 1n the lete 19608 ana early
19708 en¢ would nut meet current stenderds for design and construction,
However, the tesm did not =xpect to find such @ Yarge nunber of design defi-
clencies in 1ts reletively sma)l sarple, Although the plant was ocs%gncd to
peet the requirements for witnstanding the effects of @ single fellure, the
teom 1oentified & number of conaitions that, given a single fetlure, could
jeopardize recundant equipment required for sefe operation of the p‘ant. Three
of these conditions were the result of original dosiin and two conditions were
the result of plant modification, Ironically, two of the examples had been
revieweo and rodified by WEPCO to eliminate other single fedlure problems,
These conditions fncluded (1) the routing of redundant sefety-related cables in
the seme recewdy, (2) single-fatlure of the tie brecher between the redundent
sefety-releted 480~V busses, (3) potential seismic failure of the knife
switches providing dc control power to the safety-relates 4160-V switchgesr,
and (4) putentia) fetlure of redundent 120-Vac channels from en automatic
shutoff feature on new inverters,

The fourth area of weakness the tear fdentified was the cngineering support
srovided to PENP, Several of the tean's findings indicated that WEPCO engi-
neering groups did not evaluete cesign adequacy or esteblish adequate bases for
certein changes or mudificetions to the plant, The findings alsc {ndiceted
that when WEPCO fdentifiec & problem with original design, the full ertent of
the problem or the possibility of other similar problems was not always
addressed, Eramples included (1) not developing @ full load profile for sizing
replacenent batteries, (2) not determining the maximum avedlable short-circuit
current when replacing dc system circuit breshers and batteries, (3) not fully
eveluating the affects of excessively high battery float voltages, and (4) not
evaluating the affects of fuel of] that did not seet quality roqu‘romnnts.
Other examples of weeknesses 11 the ongineering support program included

(1) performing some modifications without cons dering industry-standerd prec-
tices, (2) nddin? {ncorrect information into emergency oporating procedures,
(3) upgrading safety-related status of systems without & controlling progrem or
procedure, and (4) pernitting adverse conditions to exist in the plant for over
10 years. The team concluded that @ leck of design basis documents and design
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Cqnformation contributed to the wesknesses 1t found 1n the onginccrin? program,
The teem olso belfeved thet the 1imitec size of the engineering stef
contributed to the weaknesses with engineering support,

8,0 EXIT MEETING

The NhC held an exit meeting with Wisconsin Electric Power Company mendgement
ot Aprdl 17, 1950, The meeting wes held &t WEPCO's corporate offices in
Filweukee, Wisconsin, Appendix B to this report foentifies the WEPCO eno AR
personne) why sttended the meeting, The team's more significent findings end
the tesr's con-lusions were discussed, WEFCO described the actions 1t took
frmedietely following the inspection and the status of many of the teanm's
findings end concerns, Of particuler interest to the NRC were the o;erabiifty
geterninetions that WEFCO made regerding diesel ?entrntor \oodlng. sefsmic
condition c¢f the diese) fue! ofl system, and ceble separation defictencies,
Licensee actions teien after the close ot the inspection period were not
evelutted by the team and are nout addressed in this report,
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AFFENDIX A
UNKESOLVED DEFICIENCIES

The tolloning ceficiencies are those the team fdentified thet rejuire
sdditionrs) revien or ection by WEPCO or NRC to fully resolve or to veryfy
corrective avtfon, The deficiencies have been fndivioua)ly numbered and are
clossified o5 unresolved or open 1tems, The section numbers 1dentifiec 1n each
¢eficiency title refer to the fnspection report section in which the ceficlency
s giscussed, The essociated requirements from 10 CFR Pert 50 and cormitments
from the Fina) Sefety fnalysis Report (FSAR) are fdentified for eoch
ceficiency. The references to the Genera] Design Criterie are the requirements
to which KEFCO committed in ts FOSAR,
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DEFICIENCY 90-201-0)

Deficiency Title: Nonconservetive Diesel Generator Steeoy-State Losding
Celculation
(Unresolved lter = Section 3,1.1.1)

Description of Congition:

The sefety-related oc electrice) loads epplied to the emergency diese) genere-
tors (EDGS) during the frjection and recirculation phases of accident mitiga-
tion are fdentitied and tabuleted in the Fina) Sefety Analysis Report (fSAg)
Teble B,2-1, "Emergency Diese) Generator Loading Following Loss of Coolant
Accident Injection Phese,” end Teble 8,2-2 'Ewurgency Diese) Generstor Loeding
Following Loss of Coolant Accident Recircu‘ation hese.” The team reviewec
Coleulation 0E70+103-011, which determined the steady-stote loading on each EDG
(601 an¢ €-02) follo»1n2 e loss-of-coolant accident (LOCA) in one unit and @
shutdown of the other unit concurrent with the loss of of frite power, Celzula-
tion 0870-103-011, page 49A, showed that the worst-cese steady-state loading
scenario was the 5oue1n9 of EDG G<02 following & LOCA 1n Unit 1 and the shut-
oown of Unit 2, For this cese the losding on EDG G-0z wes colculoted to be

0 §7.8 percent of Z000-hr/yr reting, {njection phase

0 94,1 percent of 200-hr/yr rating, fnjection phase

0 103.1 percent of 2000+hr/yr rating, recirculation phese
¢ 94,2 percent of 200-hr/yr rating, recirculation phase

The team noteo that the stesdy-stete glese) generator loading analysis per-
formed in Celculation UB70-103-011 was based on the essumption (Assumpticn

ho, 13 ¢) that the containment recirculation fens for the shutdown unit to be
vsed during en sccident were not avtoraticelly or manvally sterted and, there-
fore, were not running during the accident scenerio, The loed tebulation in
the calculation indiceted that the Toadin for conteinment fans 1W=001C1 and
IN-0010] (fed from 480-Vat bus 1B0¢) was 26,35 kw each for the faulted unit;
the loeding for conteinment fans 2w-001C1 and 2w-001D1 (fed from 480-Vac bus
2B04) was 0.0 kv for the non-foulted unit, However, the FSAR Tetles B8,2+1 and
£.2-2 require thet one conteinment fan in the nor-faulted unit (1centified as @
26-kW load) be manually started in the {njection phese end continue running in

the recirculation phese.

The team determined that Calculation 0870-103-011 was not conservetive beceuse
ft essumed that & containment fan for the non-faulted unit was not operating
ouring the injection enc recirculation phases of the sccident and, therefore,
¢id not inciude the fan as & diese) generator load,

Plant personne] told the team that the plant omnrgoncy operating procedures for
the non-faulted unft did not exclude starting s single conteinmen. fan, The
team olso was told that the actua) current thut & containment fan draws during
norma) continuous operation was B2 A, This value represented & 61,3-k¥ loed,
The addition of this load onto diese) generator 6-02 (as conmitted to in the
FSAR) during the recirculetion phase would increase the loading from

$9,2 percert to 101,27 percent besed on the 200«hr/yr rating,

A-2



Reguirements ero Cuneitiants:

FSAR Section 8,2.3 (page 6,2-13), “Load Eveluation, Diese) Generstors,” stotes
that *eech diesel generator will be sizeo 1o start and carry the engineered
safely features required for an acceptable post-blowoown conteinment pressure
transient §n cne resctor unit end provide sufficient power to ¢1low the secone
resctor unit to be placed in a safe shutdown conditfon, These loads are

tebuleted in Tebde £,2-1,% Table B,2-) socresses the 1rgection phase, Loads
for the recirculetion phase ere tabulated in Table 8.2+,

FSAR Tebles B.2-1 and Tables §,2-2 state that one 150-h conteinment fan
(representing a 2b-kw load) n the non-feuited unit will be operating during
the injection and recirculetion phases of @ postulated LOCA, This load wes
added to \he other tebuleted loeds and wes considered continuous with respect
to erergency generator loading,

Documents Reyfewed
1. FSAR Section 8,2.3 (pege 8,2-13), *Load Evaluation, Diesel Generators,”

2. FSAR Table £,2-1, “Emergency Diesel Generator Loading Fo'lowing Loss of
Coolant Accident Injection Phase.”

5, FSAR Teble B,2.2, *Emergency Diese) Generator Loading Following Loss of
Coolant Accident Recirculetion Phase,”

4, lmgt11 Celeulation 0870-103-011, *Diese) Generstor Losding Anelysis,
WEPCO, PBNP," Revision 0, dated March 31, 1980,
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DEFICIENCY 80-201-02

Deficiency Title: Leck of Transient Anelysis of Diese) Generator Loading
(Unresolved Iten - Section 3,1,1.2)

Description of Condition:

The teen reviewed Celculation 0F 2-103-011, which enalyzed the steady-state
loeding on each diesel generator with the opposite train fnopersble. The
calevletion ¢id n.t tnclude & gynamic anelysts of the cepacity of the diese)
$enerctor to hendle ttort1ng Yosds and sequencing intervels, Therefore

n-rush currents, starting load (kw) under low-voltage conditions, acceieration
time of large moturs, loads resulting from the operation of motor-opersted
velves, and the allowable tolerance of load sequence timing relays were not
enelyzed, Since & sma)) margin existeo for the steady-stote loeding of the
ctesel generator n both the injection phase and the recirculation phase, the
tear consigerea the leck of dynemic analysis of diese) generator loading to be
e significant deficiency. In response to the team's corncern, WEPCO pointed out
that the Uiese) Generator Instructfon Manua) (Section 1, pege 3, figure enti-
tled "Mode) 959 System Dead Load Pickup Cepability®) indiceted that the diese)
generator cepacity could accommodate the starting of & lerge load such es thet
of the safety injection p.mp motor. The team considered this response to be
fnadequate with respect to transient loeding of the diesel generator throughout
the injection and the recirculetion phases,

The tear also founc two {nconsictencies that related to the fssue of transient
loeding of the diesel generctors, The first fnconsistency involved the protec-
tive relay setting for the 50/51 device ({nstantaneous and long time celay
phese o‘r'CUrrent§ for safety injection pump motor 1P15A (Drawing 4958466,
Sheet 2¢¢), which was based on & time-current characteristic curve prepared by
WEFCO in 1682, The time-current curve assumed thet the motor acceleration time
wes less than 5 seconds, The teem found that WEPCO did not have @& basis for
this sssumption nor <ere motor torque-current and torque-speed curves avail-
eble. Setting of protective relays without motor-starting curves was inconsis-
tent with WEPCO Reference Manual 14-403-1278, More fmportantly, motor
acceleratiz. time could affect diesel transient loeding,

The sezond inconsistency involved diese) generator lvad sequencing., FSAR
Section 8,2.3, page 8,2-12, "Loading Cescription,* provided the loading
sequence, The FSAR description of elapsed time for start of loads was
misleading veceuse 1t was based on the assumption that the diesel jenerator
takes 10 seconds to come up to speed and load onto the bus. In Nonconformance
Report N-b3-348, the licensee stated that Procedure ORT-3 used for the testing
of diese) generators showed thai the actuz) time was approximately © seconds;
therefore, the sequence times in the FSAR were 5 seconds longer than the actus)
time. WEPCO indiceted 1t wes planning to revise the FSAR accordingly. The
diese) generator load sequence timing relays (Agastat Series 2400) had repeat
accuracies of plus or minus 5 percent (Agestat atolog pege 3). WEPCO estab-
1ished an acceptance criterfon (tolerance) for these load sequence timing
relays (Procedure ORT-3, Appendix B). However, WEPCO dic not have dats on the
tolerance ar: accuracy of these timing relays based on sefsmic testing, Since
2 seismic event could potenti»1ly change the accuracy and tolerance ©
subsequent cperation of the timing relays, WEPCO had no basis for esteblishing



the tulerance, Possible shifts 4n the sccuracy of the luad sequence timing
releys could adviersely affect diesel generstor transfent loacing,

In summary, the team believed thet the leck of a transient loading enalysis for
the uiese) gererators was & significent cdeficiency,

Requirenents and Commitments:

FSAR Section £,2.3 (page 8,¢-13), "Load Evalustion, Diesel Generators,” stotes
thet "esch diese) generator will be sized to stert and carry the engineered
sefety features requited Tor en acceptadble post-blowdown containment pressure
transient in one resctor unit and provide sufficfent power to alluw the second
resctor unit to be pleced 1n & sefe shutdown condition,”

10 CFR Part 50, Appendix B, Criterion 111, "Design Control," requires, in part,
that measures be established to ensure the design basis {s correctly trens ated
{nto specificetions, dremings, procedures, and fnstructions,

Documents Reviewed:

1. FSAR Section 8.2.3 (page 8,2-13), "Loed Evaluation, Diesel Generators,”
2. FSAR Section B.2.3 (page 8,2-12), *Loading Description,®

3, lmge?l Caleuletion 0870-103-011, "Diese) Generetor Loading Analysis,
WEPCO, PBNP,* Reviston O, Merch 31, 1950,

4. Diese) Generstor Instruction Manual, Section 1, *Genera! Description,”

6, WEPCU ingineering and Construttion Department Reference Manueal
16-403-1279, “Protection of Power Plent Auxiliary Systeus,* December 1979,

6, Westinghouse Draw1ng 4998466, Sheet 222, "Elementary Hirlng Diagram Sefety
Injection Pumps 1P1SA and 1P15E,* Reviston 11, July 6, 1987,

7. WEPCO Time-Current Characteristic Curve, “Safety Injection Pumps, &KV
Motor Protection,” June 21, 1982.

8. WEPCO Nonconformence Report N-89-348, December 7, 1989,
9., Agestat Catalog, "2400 Series Timing Relay,” 1969,

10, WEPCO Review of ORT-3 Test Results, “Appendix B Acceptance Criterie
Summary, Page 2," Revision O, March 30, 198§,
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DEFICIENCY $0-201-03

peficiency Title: Incorrect Losd Retings Listed in the Evergency Cperating
Procedures
(Unresclved ltem - Section 3.1,1.3)

pescription of Condition:

The team reviewed emergency opersting procedures (EOPs) and emergency contin-
gency actions (ECAs) releted to electrice) equipment end emergency diesel
generator (£0G) loeding to determine 1f the operations] load requirements were
consistent with ELC capacity. peference notes in the EOPs and ECAs that the
tean reviewed stated the EDG capacity retings and referred the operator to an
appencix table thet 1isted the load ratings of critice) equipment, The opera-
tor wes instructed to refer to these 11sts before loading the equipment onto
the EDG, In the two appendix tebles reviewed by the team (Appendices to EOP-0
and ECA=0.0), the equipment Tved ratings were {ncorrect and nonconservative
with respect to both the FSAR anc @ current EDG loading anelysis performed for
the 1censee (Calculicion 0870-102-011). The 14st of incorrect loed ratings
could result in operater actions that would overload the EDGs, An overloaded
EDG could result in 1ts feflure and the loss of 1ts sbility to perform fts
{ntended safety functicn,

The team reviewed the fucorrect ratings with WEPCO., The licensee statec that

1t {ntendec to review the retings and correct them accoraingly. However, the
licensee d1d not issue @ nonconformence report during the inspection,

Requirements and Conmitments:

[SAR Section 8,2,3, "Emergency Power," states that loads to be carried by an
EDG are given in Tables €,2-1 and 8.2+, These two tables 11st the kilowatt
load ratings of most of the equipmert 1sted in the affected EOP appencix

tables,

10 CFR Part 50, Agpendix B, Criterfon 111 'Des12n Control,” requires that
messures be established to ensure the’des‘gn basis s correctly translated into
specifications, drawings, procedures, and fnstructions,

rouments Reviewed:
1. FSAR Sectiun 8.2.3, "Emergency Power,"

2. PBNP Emergency Operating Procedure 0, *Reactor Trip or Safety Injection,*”
Revision 6, February 7, 1890,

3, PBNP Emergency Contingency Action 0.0, "Loss of A1l AC Power,"
February 7, 1550,

4, Impell Calculation 0870-103-011, “Diesel Generator Loading Analysis,
WEPCO, PBNP,* Revision O, March 31, 1980,



DEFICIENCY 90-201-04

peficiency Title: Emergency Diese) Generetor (EDG) Loading &y Instructed by
Emergency Operating Procedures (EOPs) for & Design basis
Accident

(Unresuived 1ten - Section 3,1.1,3)

Description of Condition:

The tear reviewed in cetead) EOP-0, 1, end 1.3 and Emergency Contingency Action
(ECA) 0,0 with WEPCO sentor operations staff, During the review, the tesm
deternined the EDG loads that would be required by the EOPs to sefely ritigate
the consecuences of & design basis accident (DBA) concurrent with & single
feilure of one EDG, The team 11sted the loads the operator would add to the
EDG 4n accordence with the EOPs and the timing of these loads end determined
whether ur not these loeds were necessary to sefely mitigate the consequences
of the DBA, After reviewing the requirea EOPs, the teanm noted the following
concerns:

0 The EOPs dig not coordinate the sequence of loading the EOG during an
sccident, end did not teke into account sdditiona) loeds that may be
required by the nonaccident unit,

0 The only fnstrumentation aveilable to the operstor for eonitoring EDG
loacs was & single kilowatt meter (and related ennunciator) that was
celibrated once every six years. The 1icensee provided no basis for the
calibretion cycle and did not include the meter tolerence in the EDG load

prefile,

0 The EOPs called for specific wquipment to mitigate the consequences of the
DEA. The team tebulated the kilowatt ratings of thet equipment, the
FShR-required loads, and the loads that were not shed with & loss of
of fsite power and safety injection signel. The team found the EDG would
exceed fts 200-hour rat1n§. The severity of this situation was further
heightened since the EDC <hour rating was only 37 ki above the 200-hour
reting., In eddition, the senfor” operations steff felt that there were
scditiona) loads that were not considered in the FSAR EDG load profile and
the EOPs may be needed, For example, control room air conditioning may be
required hoth to ensure the operebi1ity of control instrumentetion and to
resolve control room habitability concerns. At the time of the team's
re iew, control room air conditioning was not considered art of the EDG
load profile. If the contro) room air conditioning were oaded onto the
EDG with the EOP-designatec loads, the EDC would exceed 1ts 4-hour rating
during the DBA, (In the case of diese) generator G-02, 1t would exceed

1ts helf-hour rating.)

0 The team questioned what operator actions would be expected once the EDG
loading cepacities stated in the EOPs hed been exceeded. The team was
told that the operator would probably remove certain Joads to reduce the
EDG load level. However, the EOPS provided no guidence to the operator
concerning the choice and timing of loads to be removed, Furthermore,
the team could not determine which of the loads can be terminated and
sti11) provide 2 reasonable assurance that the consequences of the DBA

could be safely mitigated,
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On the besis of these and other tesn findings, the teem had serious concerns
shout the EDG loeding and the ability of the EDG to perform {ts intended sefety
function in & chellenged, eccident situation,

Requirements and Commitments:

10 CFR Part 50, Appendix B, Criterfon 111, "Design Control," requires, in qort.
thet meesures be established to ensure the design besis 18 correctly transleted
tnto specifications, drawings, procedures, end nstructions, Design control
measures shall provide for verifying or checking the adequacy of oesign, such
85 by the performence of design reviens,

GDC 39, "Emergency Power for Engineered Sefety Features,” requires, in part,
thet tittrnate power systems be provided and designed with adequete
independency, redundancy, cepacity, end testability to permit the functioning
required of the engineered sefety features, As a minimum, each onsite power
system shal) independently provide this capebi ity assuning @ feillure of ¢
single active component in each system, The load growth &nd present day plant
needs es designatec by EOPs and plant documents exceed the EDG capecity

r.tlhg'.

Documents Reviewed!:

1. PBNP Emergency Opereting Procedure (E0P) 0, “Reactor Trip or Safety
Injection," Revisiun 6, February 7, 1950,

2. PBEA? EOP-), “Loss of Reactor or Secondary Coolant,” Revision €,
February 7, 1980, 3

3. PBNP EOP-1.3, "Transfer to Containnent Sump kecirculation,” Revistion €,
February 7, 1850,

4, PBNP EOP-1,4, "Transfer to Containment Sump Recirculation, One Train
Inoperable,* Revision 1, February 7, 1990,

5. PENP Emergengy Contingency Actiofi 0,0, "Loss of A1) AC Power," Revision €,
February /7, 1890, 3




DEFICIENCY $0-201-05

peficiency Title: Nonconformence to Design Basis Criterfe for Electrice) Coble
Tray F11)1 and Ceble Ampecity Deratin
(Unresolved Item - Section 3.1.3?

Description of Conaition:

The ampacity of an electrical ceble 1s the meximum current & cable cen carry in
a given enbient tenperature without exceeding the insuletion tenperature rating
of the cable. Ampacity dersting 1s the method of reducing the maximum current
for » cable based on known physical conditions of the cable's environment, The
team reviewed the FSAR to determine the cable tray f111 end ampacity derating
criteria used in the plent's design, The team &1so rendom)y selected the power
ceble connected to safety-related motor-opersted valve 151-0841A located inside
the containment to determine the ceble *ype, empacity derating, routing, end
assuciated tray fi11,

Elementary Wiring Diagram 4958466 (Sheet 723), and Connection Diacrams £-9%
(Sheet 1), and E-52 (Sheet &), indicatec that the power cable connected to
151-0641A was o train A cable, designated ZA1324FA (outside containment) and
201324FT (inside containment). The power cable consisted of 3-1/C No, 10
American Wire Gauge conductors rated at 600 Vac, The tean reviewed the
computer-generated racewdy report for the subject cable and found that cable
tray section FKO7 (which carried cable ZA1324FA) w 39,02 percent filled.
Cable tray section FKO7 (power and control tray) viclated the criteria of the
FSAR, which steteo thet power and contro] cable trays ere filled less than

30 percent ang instrument treys less then 40 percent,

WEPCO {ndiceted to the team that page 7.2-7 of the FSAR represented the correct
design criteria; thet 1s, power &and control trays are filled less than

30 percent and instrument trays less then 40 percent. Derating factors used
were in accordance with the National Electrical Code (NEC) or with the manufac-
turer's recommendation, whichever resulted in the lowest rating of ceble.

WEPCO also indicated that Section B.2.2 (page 8.2-7) of the FSAR was fncorrect
in stating that tray f111 does not exceed approximately 40 percent and that
cables in trays are derated by factors recommended by the Institute of Power
Ceble Engineers Association (1PCEA, now ICEA). 1In 1885, Bechtel provided WEPCO
with a summary of the orfginal design criterie 1nc1uding sizing of 4160-V and
480-V cebles. The basis for ampacity ratings in the Bechte) discussion was
essentially the 1965 National Electrica) Code, WEPCO's current practice was to
ute the most recent version of the National Electrica) Code for ampacity
determination, WEPCO could not provide any formal guidance for sizing of

cables,

For 480-V power cable spplications, the team found that Bechtel's design
criteria were consistent with the 1965 Natfonal Electrica) Code, Bechtel used
& 0.9 correction factor for cable located in a 40 °C ambient temperature and
specified that cable am acity be decreased further using @ 0.7 dersting factor
for & maximum of 24 cables in a tray without maintained :gaclng. The team
reviewed the computer-generate’ raceway report for the subject cable and
found that cable tray sectt K07 (which cerries cable ZA1324FA) contained

55 cables. Losding @ tray with 55 power and control cables did not conform to
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Bechtel's original design basis, which 1imits the tray loading to no Ewre than
24 single cenductor cebles in order to obtain correct empacity derating in
accorcence with the 1565 Netionel Electrica) Code,

In response to the team's concerns regerding nonconformances to criteria for
tray 1111 and cable dereting, WEPCO eveluateo the computerized standerd report
on raceway during the fnspection, WEPCO determined thet 210 power and zontrol
ceble trey sections and 15 instrumentetion cable tray sections ¢id not conform
to FSAR anc Bechte) electrical design criterta regarding tray f11, WEPCO then
and yzed 211 cavles co tetrec in tray section FXO7, genonstrating thet these
cables had adequete current-carrying capability &nd would not exceed their
meximum opereting concuctor fnsuletion temperature, However, this determina-
tion wes mede using 1CEA Publication p-54-440 sethodology for ampacities in
open top ceble trays, and was not corsistent with the FSAR cormitment to use
the NEC, WEPCO stated thet 8!l remaining cable trey sections that did not
congorm to FSAR and Bechtel design criteria regarding tray 411 would be fully
analyzed,

Requirements and Conmitments:

FSAR Section 7.2 (page 7.2-7), “Protection Against Multiple Disability for
Protectiun Systems,” stated in part that *power and contryl trays are filled
less than 30 percent and instrument treys less than 40 percent, A1l cable 1s
derated for (2) ambient temperature in excess of 30 degrees Centigrade and (b)
nunber of conductors in raceways. Derating factors are used 1n accordance with
the Nationa) Electrical Code or with manufacturer's rc-ommencation, whichever
resulted in the lowest rating of cable.”

The Bechtel electrical design criterion, provided to WEPCO 1in 1985, states {u
part "A1) cables of 260 MCM and less are sized for installation {n cenduits anc
trays without meinteined spacing, "‘Not more than 24 single conductor cables may
be installed in & tray or conduit,® This criterion conplfes with Table 310-12
of the 1965 Natione) Electricel Code and hote 8 of Table 310-12,

Documents Reviewed:

1. FSAR Sectfon 7.2 (page 7.2-7), "Protection Against Multiple Disability for
Protection Systems,” :

2. FSAR Section 8.2.2 (page 8,2-6), "Ceable Trays."®

3, Westinghouse Elementary Wiring Diagram 4958466, Sheet 723, "Motor Operated
Valves," Revision 7, March 30, 1978,

4. Bechtel Connection Diagram E-S9, Sheet 1, "Penetration 1026 and 1Q57,"
Revision 15, December 16, 1988,

§, Bechtel Connection Diagram £-92, Sheet B, "480V Motor Control Center
1832," Revision 3, November 16, 1887,

6. PBNP Unit 1 Raceway(s) Standard Report Generation 09:41:51, "Cables
ZA1324FA and ZA1324FT, Tray FKO7,% March 14, 1950,
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1.

8.
9.

Netione] Electrical Code, Nutfona) Fire Protection Associstion (NFPA) 70,
1965; Teble 310-1Z, “Allowable Ampacities of Insuleted Copper Conductors,”
and Note &, "Notes to Tebles 310-12 Through 310-15."

sunmery of original Bechtel design criterfa presented to WEPCO fn 1885,
1CEA Publicetion P-54-240, “1CEA-NEMA Stendards publication, Ampecities of

gabie; ;n Oper-Top Ceble Trays,* Second Edition (NEMA Publication ho, WC
1'19 s .
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DEFJCIENCY 90-201-06

Deficiency Title: Lack of Assessment of Availeble Short-Circuit Current Due
to High Bettery Temperature
(Unresolved ltem - Section 3.2.3)

Description of Condition:

The meximum short=circuit current s the sun of the current delfvered by the
battery, by the battery charger, and by the contribution fron lerge moicrs,
The aveileble capecity of & battery 1$ affected by 1ts operating tenperature.
Therefore, & calculetion of the avedleble short-circuit current from a stetion
battery must include the consideration of en incre2se in short-circuit current
due to an Increase in battery electrolyte temperature,

The team reviewed the safety-related 125-Ydc system, which was shown on
single-1ine Diagram E-6. The tean 21so reviewed Ca‘culation N-88-025, which
wes performed Lo determine the size of the new Exide statfon battery {D-OS)
that was recently replaced under Mociticatiun Request 88-074, Battery D-05 wes
sized on the besis of @ conservative €3 °F temperature, which represented the
lowest recorded electrolyte temperature, However, discussions with WEPCO
engineering personne) reverled thet the battery esactro1yte temperature had
been recorded to be as high as S0 °F,

Tre team determined that the aveilable short-circuit current from the battery,
at 77 °F, would be appruximately 20,000 amperes. Since the battery electrolyte
temperature could be much higher then 77 °F, the team asked WEPCO whether the
maximum available short-circuit current wes evalueted on the basis of the
worst-case electrolyte temperature. WEPCO was unable to demonstrate thet an
essessment of maximum aveilable short-circuit current (from battery D-05) had
been prepared as part of the battery replacement modificetion, WEPCO also
informed the team that 1ts preliminary assessment (based on the team's ques-
tions and WEPCO's discussions with Exide) indicated that the maximum available
short-circuit current from the battery could be as high as 22,700 amperes.

The team was informed of & report (WEPCO Letter VPNPD-89-583 and Interns)
Memorandum NEM-90-15) that WEPCLO had submitted to the NRC concerning an {nade-
quacy in the original design of the 125-Vdc system, The original design of
this system stipulated the use of circuit breakers in the distribution panels
that hed therma) trip elements but do not have magnetic trip elements. This
{ncluded the fnput breaker (Westinghouse type HMA 1200 A) from the station
battery to the main distribution bus, supply breakers (Westinghouse types HLA
300 A and 400 A) to distribution panels, and panel breakers (Westinghouse type
HFA 70 A). These breakers were not capeble of interrupting fault currents thet
were 1n excess of approximately 10 times the trip rating, end fault currents of
this magnitude were considered to be possible. WEPCU 1nformed the team that dc
system circuit breakers feeding common equipment were replaced with breakers
that have thermal and magnetic trip elements, thus eliminating the potentia)

for common-mode failure,
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. The team concluded that WEPCO had not performed an evaluation to deternine the
mexdmum a+a4lable shortecircuit current (from battery p-05) due to the worst
cese hlgh electrolyte temperature. The team belfeves that this determination
should heve been mede ds part of the buttery replacement mudification, The
tesr a1s0 recognized that WEPCO planned to take corrective sctions to adoress
the breaker interrupt cepecity issue, which wes part of & previous NRC

Region 111 enforcement action,

Requirements engd Commitments:

10 CFR Pert 50, Appendix B, Criterion 111, *Design Control,* requires, in part,
thet measures be esteblished to ensure the dtatgn besis 15 correctly transiated
fnto specificetions, drawings, procedures, end nstructions,

Documents Reviewed:

1. Bechte) Drewing E-6, Sheet 1, "Single Line Disgrar 125Vdc System,® Revi-
sfon 1€, January 16, 1889,

2. WEPCO Calculation N-B9-025, “Battery DOS Siz1ng,* kevision 1,
March 23, 1990,

3, WEPCO Modification Request 88-074,

4. 1EEE Stancard 946, “"Design of Safety Relatec 0C Auxiliar Power Systems
for Nuclear Power Cenerating Stations,” 1985,

&, [xide Battery Instruction Manual, Control No, 1384, “Discharge Curve
§.1027 for Type GN-17 to ¢3 Battery.*

6. WEPCO Internal Menorandum NEM-90-15, “NE Safety Feview Committee Meeting
89-04, DC System Design Deficiency,* January 5, 1580,

7.  WEPCO Letter VPNPD-89-583, “Request for Discretionary Enforcement Related

to Technica) Specification 15,3.0.A, Point Beach Nuclear Power Plant
Units 1 and 2, Docket Nos, 50-26f and 50-301," November 10, 1989,
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DEFICIENCY 80-201.07

peficiency Title: Insdequate Sefsmic Eveluation for Modification to 4160-Vac
Safeguarcs Bus Tie-Ereaker
(Unresolvea Item - Section 3,3,1.1)

Description of Condition:

The original design provided, in eech unit, @ single circuit brecker that cen
tie the two redundant 4160-Vac safeguards busses together. In 1987, the
nuclear steam supply system vendor reported under 1 CFR Part 21 a fatlure of
the bresker's suxiliary cell switch at another plant, The report resulited in
the {ssvance of NRC Information Notice (iN) 87-61, During 1ts review of IN
87-61, WEPCO found that this potentiel for single fatlure existed with regard
to the 4160-Vac tie-breekers at PENP, To eliminste this potentia) feilure
mode, the licensee implementec Mudifications €7-204 enc £7-205 (Units 1 and 2,
respectively ), whereby the tie-breakers were racked out (placed 1n the with-
drawn position) within the switchgear cubicle, end the cell switches were
renwved from the diesel loading sequence logic.

In developing and implementing these modifications, WEPCO had not performed any
sefsmic evalustion and had indicated none was reguired, without providing
justification, WEPCO change contrul process included Fo-u QP 3-2,1, "Design
Verification Notice,® which indicated that the chenge would not exceed the
capabilities of the equipment, anc Form QP 3-2.2, *Fine) Design Review Guide,"
which indicatec in three pla-es thet seisumic quelification was not required.

QP 3.2,2 indicatec thet the tost switches involved in the modification were
seismically qualified, but dia not identify any other potential sefsmic
fnteractions. .

These modifications changed the configuration of the tie-breskers connecting
the two redundant 4160-Vac safeguards busses in both units so that the breakers
were no longer in the "operate® (connected) position, which was the configura-
tion on which seismic qualification was based, The nodified configuration was
{n the racked or withdrewn positfon within the cubicle, thus permitting the
bresker to move within the cubicle, The team was concerned that no evaluation
had been mage of the acceptability of the new configuration with respect to
sefsmic qualification, and that no specia) seismic constraints on the
racked-out breaker had been considered. The team believed that the breaker
could fmpact the switchgesr structure and possibly disable safety-related
components and circuits such as undervoltage relays and latching relays neces-
sary to detect and initiate the safeguards Joading sequence, as well as bus
cifferential lockout relays. Also mounted on the hinged panel for each
tic-breaker was @ double-pole-double-throw (DPDT) knife switch that may be used
for manua) dead transter of dc control power from the preferred dc bus to an
alternate dc bus of the opposite train, Failure of the relays could disable
the diesel load sequence. Failure of the knife switches could cause a loss of
dc control puwer to the switchgear 1f the switch opened between poles.

WEPCO agreed that seismic qualification had not been considered., WEPCO was
unable to qualify the present configuration during the fnspection and, in
response to the team's concern, completely removed the breakers from the
cubicles. In addition, WEPCO will revise Operations Instruction 01-35 to
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'ref1éct an 8-hour 1imit on the use of these breskers during seintenance, The
tesm also noted that FSAR Section £.,2.3, pege 8,2-13, does not reflect efther
the original modificetion or the modification wede during the inspection,

The teem asked WEPCO to confirm that this new configuration would not conpro-
mise any actions required by WEPCO's commitments to 10 CFR Fert 80, Appencix R,
since WEPCO tndicated that 1t woulo be very difficult to reinstall the breaker
beceuse of an extremely tight fit requiring cereful alignmert, Fending this
essurance and @ commiument to update the FSAR, this 1tem remains open,

Requirenents &nc Cormitments:

GDC 2, “Performance Standards,” requires, in part, thet systems and comporents
essentisl to cthe prevention of accicents be desfgned to withstand the effects
of earthquahkes.,

FSAR Section 7.2.1 (page 7.2-11) states the basis for sefsric qualification of
type DK circuit breakers used in the 4160-Vac safeguards switchgear,

WEPCO Quality Procedure QP 3-2.1, "Design verification hotice,” reguires that
gesign modificetions be reviewed for their effect on analyzed or specified
capabilities of any affected equipment. Quality Procedure QP 3-2.2, “Final
Design Review Guide," requires an sssessment of any need for seismic qualifi-
cation, seismic Category 11 over ] analysis, and failure modes and effects
erelysis, These procedures, 8$ {mplemented for these modifications, dic¢ not
{dentify or address these aspects of the modified breaker configuration,

Documents Reviewed:

1. NRC Information Notice g7-61, "Fatlure of wWestinghouse N2-Type Circuit
Breaker Cel) Switches," December 7, 1987,

2. FSAR Sectfon 7.2.1 (page 7.2-11), Revision 1, March 1887,
3, FSAR Section 8,2.3, p. 8.2-13, Revision 2, June 1386,

4, Modification MR-87-204 (Unit 1), "A05/A06 Bus Tie Breaker Single Failure
Correction®, May 26, 1988, )

5. Modification MR-87-205 (Unit 2), *A05/A06 Bus Tie Brezker Single Failure
Correction”, October 13, 1988,

6. Quality Procedure (QP) 3-2.1, *Design Verification Notice®, Revision 1.
7. QP 3-2.2, "Fina) Design Review Guide", Revision O,

8. WE/Westinghouse Drawing 594F907, “1A05 4160 Volt Switchgear Unit 61
Interna) Wiring Diagram,” Revision 13.

9. WEPCO Nignt Order Book Form PBF-2015, notice that tie-breakers 1A52-61 and
2852-72 had been removed from their cubicles, and revision of 01-35 to

reflect an 8-hour 1imit on use of these breakers during meintenance,
April 5, 1880,

10, Operations Instruction (01) 35, "Electrice) Equipment Operation,”
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DEFICIENCY 90-201-08

Deficiency Title: Single Fatlure of Safeguerds 480-vec Bus Tie-Bresker
?Unrcso1ved Item - Section 3,3.1.1)

Description of Concition:

The team identified & single fetlure, such as & short circuit between adjecent
cables in a shared raceway, thet could result in spurious closure of the
460-vVac safeguerds bus tie-breaker when both safeguerds busses are served by
their respective ciesel generators, This closure -ould then result in & loss
of both safeguerds power treins by connecting the diese] generator outputs when
they are out of phase, Thus, @ loss of 811 onsite ac power could result from 2
single event, The team fcentified ot 1:.st one specific mechenism of this type
by reviewing the ceble routings for the circuits in question, Other problems
with the reble routing thet have more generic implicatiors are separately
1dentified in Defictency 90-201-08,

In response to the team's finding, WEPCO evaluated two &lternative corrective
actions: (1) withdrewing the tie-breakers (one per unit) from the *operate"
position and securing them within the compartment or (2) removing the control
power fuses from the compartment control circuits, WEPCO considered the impact
on the design and performed & review pursuant to 10 CFR Part 50,59 before
fmplenenting the corrective action, WEPCO's review of the second @lternative
(removing the control power fuses) included & failure modes and effects analy-
sis of the remaining control circuitry in the compartment after the fuses had
been remcved. This enalysis included postulated hot shorts and undetected
grounc faults of up to L00 ohms to ground (stated to be consistent with WEPCO's
ground detection and management procedures). WEPCO concluded that removal of
the fuses would eliminate any unacceptable effects of a1l credible single
failures thet could be postulated, It further concluded that removal of the
fuses would be less disruptive of the current Appendix R scenerio, which
requires the manual local operation of this tie-breaker, According to WEPCO,
since this scenario already essumed & loss of dc contro) power, removal of the
fuses would not appreciably affect operator action during recovery from Appen-
dix R events. WEPCO concluded thet the other alternative (racking the breaker)
would introduce an additfona) step for the Appendix R scenario, and would also
require a sefsmic evaluation, '

WEPCO {ssued @ nonconformance report to remove the fuses and periorm & failure
modes and effects analysis and notified the operations department of the new
operating condition, However, in this new configuration, bresker position
would no longer be remotely monftor.d since control power had been vemoved.
Conseguently, the bresker could b closed manually at the switchgear, tying the
busses together. This conditir. cr.id remain undetected unti) @ loss-of-
offsite-power event, &t which <ime both onsite sources would be connected and
a11 4160-Vac and 480-Vac po-.er covld be lost. This 1tem remains open until
WEPCO takes acceptable corrective action,

Finally, the te n also noted that Modification MR 85-053 to the tie-breaker
trip circuit hac effectivaly correctad other single-fatlure deficiencies in the
origina) circuit, but had not corrected this one. In that modification, WEPCO
had added @ redundant trip signal from the sefeguards lockout relay.

A-16



( (
Reguirements ard Commitments:

GDC 39, "Emergency Power for Engineered Safety Faatures,” requires, in pert,
thet each onsite end offsite power system she 1)1 independently provide adequate
redunsency to permit the engineered sefety features to function, assuming @
fodure of @ single active component in each power system,

Documents Reviewed:

1. W[ Elementary Wiring Diegram 495E4€6, Sheet 354, Revision 9,
Avgust 20, 1986,

2. WL Cable and Racewsy Report for Elementary Wirir~ Disgram 4990466,
Sheet 354, April 2, 1990,

3. WEPCO Nonconforsence Report (unnumbered), “BO3-BO4 Bus Tie Ereakers
(1B52-16C ang 2B£2-40C),* Apri) 4, 1990,

4, WE Night Order Book Form PEF-2015, notice that Unit ) and 2 BO3-BO4 bus
tie-breaker had 125-Vdc control power removed, April 5, 1890,

5. WEPCO Modificetion MR 85-053 (Unit 1), “B03-BO4 Tie Ereaker Trip Circuit,”
May 15, 1986,
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DEFICIENCY 90-201-09

Deficiency Title: Incorrect Safety Classificetion and Wonconformance With
Separatfon Criterie of Conirc) Cabling for 480-Vac Bus
Tie-Ereskers

(Unresolved 1tem - Section 3,3,1.1)

Description of Condition:

In fnvestigating the single-fetlure yulnerability 1oentified in Deficiency
90-201-08, the team determined that twu of the cables for the 4B0-Vac bus
tie-breskers were incorrectly classifiec as not safety related and that the
routing of the cebles did not conform to the FSAR separation criterfa. The twu
misclassifjed cables were not only functionally safety related but 21so con-
nected train A 480-Vac switchgear (B03) to train B 480-Vac switchoear (BO4).
WEPCO's ceble and receway report indicatec that the cebles share (onmon race-
ways for the entire route,

Appropricte corrective action teken by WEPCO for the single-failure deficiency
tdentified in Deficiency 80-201-08 for this circuit would eliminite the
tomediate safety concern in regard to this finoing., However, W.PCO should
evaluate the extent anc significence of the misclassificetion of cable and
nonconformance with the separatfon criteris, particularly 1n light of the
nunerous nonconformances 1dentified by the inste)lation team (see Section 5.1.1
of the mein report). This {tem remains open until WEPCO resolves this generic
concern regarding cable classification, circuit separation, single failure, and
{rtegrity of the data in iis cable and raceway management database.

Requirements and Commitments:

60C 1, “Quality Standards,” requires, 1in part, that structures, systems, and
components fmportant to safety be designed and tested to quality standards
commensurate with the importance of the safety function being performed, anc
that quality records be maintained throughout the 11fe of the unit,

GDC 39, "Emergency Power for Engineered Safety Features,” requires, in part,
that each onsite and offsite power system shall independently provide adeguate
redundancy to permit the functioning of the engineered sefety features,
assuming failure of a single active component in each power system.

FSAR Section 7.7 (page 7.7-14) states that al) cables for mutually redundant
safeguards systems are run in separate trays or conduits,

Documents Reviewed:

1. WEPCO Elementary Wiring Diagram 4998466, Sheet 354, Revision 9,
August 20, 1986,

2. WEPCO Cable and Raceway Report for flementary Wiring Diagram 495B466,
Sheet 354, April 2, 1950,
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4,

5,

WEPCO Nonconformence Repory (unnumbered), “BO3-BO4 Bus Tie Breakers

(18£2-16C and 2B52-40C)," Apri) &, 1980,

KEPCO Night Order Book Form PBF-2015, Apri] 5, 1990, notice thet Unit 1
and 2 BO3-B04 bus tie-breakers had 155-Vdc control power removed,

WEPCO Modification MR 85083 (Unit 1), "B03-B04 Ti¢ Breaker Trip Circuit,”
May 15, 1986,
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DEFICIENCY $0-201-10

Deffciency Title: Nonconformence with FSAR Separation Criterfs, and Potentia)
for Consequentia) Common-Mode Fetlure of Both Trains of the
Component Cooling Water Fumps

(Unresolved ltem - Sectien 3,3.1.2)

Description of Conoition:

The team's review of elenentary wiring diagrams end cable and raceway routing
reports indicated that portions of 126-Vde contrel wiring for train A and

tredn B component cool1ng weter (CCW) pumps shared the seme recewdy, The
wiring shareo vertical riser R62 connecting miscellaneous relay rack (MRR)
10158 to the raceway systems serving main control board penel 1C03 and other
destinations. This was not in conformence with the FSAR requirements for trein
separation and also raisec @ safety concern relating to conformence with
General Design Criterde 39 and 41 of 10 CFR Pert 50, Appendix A,

A common 1ine-tc-1ine (+ to =) dc short may be postuisted within R8Z (from o
fire, for example) that could simuitaneously blew fuses in the control power
for CCW pump breekers in both trains, Both treins would be effected because of
the presence of both polarities of dc power from beth battery trains, and the
presence of both safety-related and (predominantly) nonsafety-related d¢
contro] conductors within the shared vertical riser, This event would require
that operators recognize thet the control circuits were disebled and that the
switchgear fuses were the Cause; fgentify, locate, ang {solate the fault;
replece the fuses; eand réturn the pumps to service, Since the CCW pumps
provide cooling to emergency core cooling systen pumps, their continued opera-
tion must be ensured.

This 1tem s open until WEPCO takeﬁ sppropriate corrective action to resclve
the FSAR nonconformance and adequately resolves the concern of common
mode CCW pump failure,

Requirements and Commitments:

-

FSAR Section 7.7 (page 7.7-14) states that all cebles for mutually redundant
safeguards systems are run in separate trays or concuits.

GDC 39, "Emergency Power for Engineered Sefety Features,* requires, in part,
that the onsite electrical power systems be capable of supporting the required
sefety functions, assuming feilure of a single active component,

GDC 41, “Enginevered Sefety Features Components Cepability,” requires, in oart,
that engineered safety feature systems provide their required sefety functions,
assuming fadlure of @ single active component,

Documents Reviewed:
1. FSAR Section 7.7, (page 7.7-14), Revisfon 1, June 1986,

2., WEPCO Elementary Niring Diagram 4998466, Sheei 317, "Component Cooling
Pumps 1-P11A and 1-Pll ,* Revision 7, December 19, 1980,
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‘3.

WEPCO Elementery Niring Disgrar. 195A778, Sheet 420, *S/D Relay
1-p(-835-X,% Pevision 5, July 24, 15984,

WEPCO Cable &nd Racessy Report for Cables 103124, 1K3116A, D160SA,
7A1R8108c, ZB1EZ3BC, Merch 28, 1980,
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DEFICIENCY 80-201-11

Deficiency Title: Use of Non-Qualiited Components in Safeyuerds Bus Breaker
Contro) Circuits
(Opeh Item » Section 3.30102)

Description of Condition:

A common control relay in the riscellaneous relay rack (MRR) orfginelly
provided with the nuclear steam supply system was shared by both trains of
component cou\in% water (CCW) pumps. The relay distributed & low CCW header
pressure start ¢ gnel to the CCK pump breaker close circuits in both CC and
sufeguards bus trefns. Postulated failure of this reley or fts circuits es &
result of 2 seismic event could fmpair the function of both CCW trains., The
CCW pumps support operation of emergency core cooiing systen pumps, A related
finding regarding inacequate cable separetion fnvolving these circuits is
presented in Deficiency 90-201-10,

WEPCO was not able to retrieve documentation establishing that the MRR circuits
thaet support the CCW pump breaker controls are included on the Q-14st or are
classified as safety related, and that the reck assembly and relay circuit in
question are sefsmically quaiifiod. The team belfeved that the original design
basis for the MRR did not inciuce seismic qualificetion, WEPCO stated that the
MRR was quelified beceuse 1t was similar in structure and configuratiun to the
adjecent safeguards reley racks (SRRs); the SRRs were qualified as & part of
the origina\ design, The team tends to agree, on the basis of experience at
other older plants and familferity with the design, However, documentation
must be available to certify this assumption, and the equipment 4n question
must be classified anc meintained &s safety related. An ongoing industry

study by the Seismic Qualification Utility Group a1s0 may resolve this issue.
Pending these actions by WEPCO, this item 1s open,

Requirenents and Commitments:

GDC 1, “Quality Standarcs,” requires, in part, that structures, systems, and
components important to safety be designed and tested to quality standards
conmensurate with the importance of the safety function being performed.

6DC 2, "Performence Standards," requires, in part, that structures, systems,
and components important to safety be designed to withstand the effects of

earthquakes,

rouments Reviewed:

1. WEPCO Elementary H1ring Diagram 4998466, Sheet 317, "Component Cooling
Pumps 1-P11A and 1-Pll ,* Revision 7, December 19, 1980,

2. NEPCO Elementary N1r1ng Diagram 195A778, Sheet 420, “S/D Relay
1-PC-439-X," kKevision 2, July 24, 1984,
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ALLEGED DEFICIENCY $0-201-12

Deficiency Title: Yulnerability of Switchgear Contro) Puwer to Sefsmic
fvent That Opens Manua) Transfer Switches
(Unresolved Item = Section 3,3,1.3)

pescription of Condition:

WEPCO wes unable to produce analyses denonstreting the sedsmic quelificetion of
knife switches used to connect 21ternate dc sources for switchgear contro)
power, The knife switches were mounted on the vertica) penels of the
switchgear, were norme 11y in the up position, and were only secured by the
friction forces necessary to ensure sufficient electrical contact, 11 the
switches shook louse, all dc contro) power would be lost to the switchgear
busses, and 811 avtomatic and remote contre) would be disabled for sufeguards
and sa%e-shutdown 1o8¢s, This would render both automatic and remote manual
load sequencing fnoperable,

1t appesred that this change to the design was made by the srchitect/engineer
after the equipment was seismicelly qualified, WEFCO was sttempting to seismi-
cally qualify the unife switches by test and analysis, and had committed to any
necessary ccrrective action, Although successful quaiiflcat1on by thorough and
conclusive analysis and test with adequate margin is pcceptable, 1t may be
difficult to esteblish 2 repeatable &nd representative range of forces that
would consistently disengage the varfous switches.

Rgguirement:

GDC 2, “"Performance Standards,” requires, in part, that structures, systems,
and components important to safety be designed to withstand the effects of
earthquakes. L

Documents Reviewed:

WEPCO Elementary Wiring Diagram 4998466, Sheet 219, Revisfon 6, July 2, 19870.

-
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DEFICIENCY 80-201-13

Deficiency Title: Nonconforming Diesel Generator Sequence Logic
- H—— i 1 1 . 2 2 1
(Unresolved ltem - Sectfon 3.3.1.4)

Description of Condition:

FSAR Section 8,2.3 (page B,2-11) requires that the emergency diese) generator
(EDG) cutput breeker close automatical)y after the urnit comes up to Speed anc
voltege, WEPCO Emergency Generator Starting Logic Diagram 8830195, Sheet ¢,
2180 showed thet the breaker {s not to be clesed until the alternator output
voltege 18 up to an acceptable level. The teem noted that this was typicel
prectice for diese) generetor breaker closing logic. The team reviewed Elemen-
tary Wiring Diagrams 4938466, Sheets 1508, 1508, and 263, and EDG verdor
(General Motors Electromotive Divisfon) Drawing 8413730, The team fdentified @

deviation from the FSAR commitrent in that the elternstor output voltage
interlock had not been provided in the breaker close circuit, as required,

The FSAR takes credit for the brecker closing only when rated voltage 1s
aveilable, thereby provicing the assumed initial conditions for voultage arop
and dynamic analysis of the sefeguards bus and distribution systen during the
autometic loading sequence, These concitions begin with the inftially
connected loads of the safety injection pump (nominal 70C hp) and the station
service transformer inrush and 430-Vac loads. A static analysis of the system
was not available unti) late in the inspection, and 1t wes the team's
understending that no dynamic analysis hac heen done.

Typical practice (and consistent with the FSAR) 1s to ensure the gensrator 1s
ready for loading by providing an {nterlock with & voltage-sensing protective
reley connected to the generator side of the brezker, No such device exists 1in
the PENF cesfgn., The PENP design wssumed that the generator 1s ready to accept
loed when the engine speed is 870 rpn (synchronous speed 1s SO0 rpm) and there
{s no loss of field, the safeguards bus 1s {solated, end no overspeed trip or
generator or bus lockouts exist., Whether the generator output 1s at ratec
voltege under these conditfons will depend on severa) unknown factors fncluding
the dynamic response of the regulator, uncertainty in the speed measurement,
and the dynamics of the machine. These factors may vary with time, so there is
no assurance without conclusive analysis or testing that the diesel generators
would be ready to eutomatically accept load under worst-case conditions follow-
ing an accident, 1f the limiting {nitie) voltage conditions were shown to be
fnadequate, netther safeguards bus could automati :ally accept load without
offsite power,

In the absence of conclusive documentation, WEPCO :ommitted to perform @
representative test during the week of April 9, 190, and to analyze the
current design in consultetion with the EDG vendor, Pending successful resolu-
tion by these means, &anu any necessary corrective action, this i1tem 1s open,

Requirements and Conmitments:

FSAR Section 8.2.3 (page B,2-11) requires that the diese)l generator output
breaker close eutomatically efter the unit comes ug to speed and voltage,




WEPCO Emergency Cenerator Stcrt1n§ Logic Diagrem BB3D195, Sheet 6, Revision 7,
¢

shows that the bresker 18 not to

closed until the alternator output voltage

s up to an scceptable leve), The tesm noted that this was typical practice
for diesel generator bresker closing logic,

Documents Reviewed:

1.
2,

3,
4,
5,
€.

FSAR Section 8,2.3 (page 8,2-11), Revision 2, June 1986,

WEPCO Emergency Generator Sterting Logic Diagram 8630185, Sheet 6,
Revision 7,

WEPCO Elementary Wiring Diegram 499B466, Sheet 1509, Revision 6,
WEPCO Elementary Wiring Disgram 4958466, Sheet 1508, Revision 7,
WEPCO Elementary Wiring Diagrem 4998466, Sheet 263, Revision 14,

Genera) Motors Electromotive Divistion Drewming 8413730, Revision :{
February 16, 1980,

WEPCO Procedure ORT-3, "Safety Injection Actustion With Loss of Engineered
Safeguards AC, Unit 1," Revision 20, August 17, 1989,

kool Operations Refueling Test, Loss of Engineered Safeguards AC Simulta-
necus With Safety Injection (Unft 1), February 7, 1874,

WEPCO Memorandum from R. Hoyt to F. T. Rhodes, “Loss of AC Test With
Sefety Injection Detedled Study," Apri) 19, 1874,
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DEFICIENCY 80-201-14

Deficlency Title: Excessive DC voltage Applied to Equipment Terminals
(Unresulved ltem = gect1or 3,5.1

Description of Condition:

Sefety-related equipment powered by dC systems should have voltage ratings thet
correspund to the varfations in battery termine) voltage and dc System bus
voltege, It recognition of this gereral desfgn requirement, Institute of
Electrica) ano Electrunics Engineers (1EEE) Stendard 946-1585, Section 7.3,
specificel)y addresses this {ssue end recommencs thet equipment mexinum and
minimum voltage ratings govern the ellowable dc system voltege, With respect
to excessive dc voltage applied to equipment, NRC Inforsation Notfce 83-08
notified the industry thet certein safety-releted components subjected to
voltages above their reted design voltage mey cegrade os & result of such
stress mechanisms as heating and embrittlement,

The tean reviewed Calculation N-89-025, which determined the size of the new
statfon battery (D-05) that was recentiy replaced under Modification Request

MPR £8-074, BEattery D-05 consisted of 59 Exide type 2GN-23 cells, The Exide
Bettery Instruction Manuel {Section 50, pa?e 8, Flgure 10) stated that the
recomwended float vo1te?e per cell was 2,17 to 2,26 Vdc, Usin the methodology
in Section 6,1,1 of IEEE Standard 485-1963 and the maximum cel? float voltege
recomended by Exide (2.26 Vdc), the team determined that the maxinum alloweble
battery voltage shoulo be 133,3 Vdc, The tean found that the actusl float
voltege (based on meter readings in the contrul room and ot the battery
charger) for bettery D-05 wes 135 Vdc, The team a1su found that Section 3,6.1
of Routine Maintenence Procedure RMP-46 &llowed battery float voltages
exceecing 135 Vdc based on a criterfon of 2,38 Vd: per cell, Eattery float
voltages exceeci g 133,3 Vdc are not consistent with the manufacturer's
recormencations and the guidance provided by IEEF Standard 485-1983,

The team was woncerned that high battery float voltages would exceed equipment
gesign ratings, The team ssked WEPCO to demonstrate that dc equipment ratings
(for control components such as switchgear closing coils, trip coils, anti-pump
relays, and Westinghouse type BFD ena-MG-6 relaysg were within the maximum
allowable battery voliage reange, ln response te ihe team's request, WEPCO
provided product date sheets for some' of the dc equipmeni. The data sheets
showed that the device rating was 140 Vdc (4160-V switchgear trip coils,
Agastet diesel generator load sequence timing relays, Westinghouse HFB-type
circuit breckers, and wWestinghouse 1nverters§. WEPCO stated that the techuica)
informatfon for the renzining dc equipment was not aveilable, However, the
team was informed that Nonconformance Report (NCR) N-B8-069 had previvusly
shown that the voltage rating for the closing coi) circuit in the Westinghouse
4-kV type DHP switchgear was only 90 to 130 Vdc, Since the batteries were
floated st 133 Vdc and above, the switchgear closing circuit was supplied with
control voltage above 1ts specified rating.

NCR N-BB-060 recommended that the battery float voltage be reduced after
addition of a swing battery, The team noted that Internal Non-Routine Request
for Services NRR-139 {dentified this concern pertaining to high float voltage
and requested an eveluation of dc equipment ratings based on lE Information
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‘Notice B3-08, However, the licensee c¢id not perfurm & further engincering
evaluetion of other dc equipnent because @ thirc battery was purchased, &nd
in Internal Correspondence PBM 83-0810 cance)led the eveluation.

Reguirements and Cormitments:

10 CFR Part 50, Appendix B, Criterfon 111, *Design Control,* requires, ir pert,
that neasures be established to ensure that epplicable bases are correctly
trenslated irto specifications, drewings, procedures, and instructions,

10 CFR Part 50, Appercix B, Criterion XVI, *Corrective Action,” reguires, in

pert, that measures be esteblished to ensure thet conditions edverse to
quality, such as nounconforrences, are promptly t1centified and corrected,

Documents Reviewed:

1. 1EEE Stencerd 946, "Design of Safety Related DC Auxiliery Power Systens
for Nuclear Power Generating Statfons,” 1985,

2. NRC 1E Information hotice 83-08, *Component Fatlures Ceused by Elevated DC
Contro) Voltege," Merch 9, 1883,

3, Bechte) Drawing E-6, Sheet 1, *Single Line Diagran 125Vdc System,* Revi-
sion 16, January 16, 1889,

4. WEPCO Celculation N-B9-025, “"Battery DOS S121ng,"* Revisfon 1,
March 23, 1590,

5, 1EEE Standard 485, "Sizing Large Lead Storage Batteries for Generating
Stetions and Substations,” 1983,

6, Exide Battery Instruction Manﬁa\ Contro) No. 1384, Section 50, page 8,
Figure 10, "Float vultage per Ceil.‘

7. 1EEE Standard 450, *Meintenance, Testing, and Replacement of Large Leac
Storage Batteries for Generating Stettions and Substations,” 1987,

8., WEPCO PBINP Routine Maintenance Procedure (RMP) 46, “Station Battery,"
Revisicn &, October 25, 1989,

9. WEPCO Nonconformance Report N-88-0€S, *4160V Switchgear, 125Vdc Batter-
fes," May 3, 1988,

10. WEPCO Interna) Non-Routine Reguest for Services (NRR) 139, "Non-Routine
Request for Services, l25Vdc System," March 3, 1989,

11. WEPCO lnternal Correspondence PBM 89-0810, “NRR-139 Cencellation,”
August 11, 1989,
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DEFICIENCY $0-201-15

Deficiency Title: Incomplete Fuel 01) System Sefsmic Ceategory 1 Clessificetion
(Unresulved 1tem - Section 4,1,1)

Description of Conoition:

The Technicel Specificetions and basis for eveilebility of the emergency dlese)
generetors (EDGs) require that 11,000 gallons of fuel o) be avafleble, WEPCO
committed during 1icensing that this anount would be aveilable in @ sefsmic
Category 1 structure, the emergency storage tenk, However, the fuel of)
transfer system that trensports the fuel o1 from the cmergency storage tank to
the EDGs was wnly partfally qualifiec es seismic Category I, WEPCO was 1n the
process of enzlyzing the piping located in the fue)l ol pumphouse, The prelim-
fnary results indicated that the piping stressus were above the allowable
values specified 1n the Americen Society of Mechenica) Engineers Boiler anc
Pressure Vessel Code (ASME Code), WEPCO wes planning to modify the system
supports. No celculations were aveilable for the team's review,

According to WEPCO the piping 1n the EDG rooms wes {nstelled using the methods
for 1nsta11ing seismic small-bore p1§1ng specified 1n the erchitect/engineer
hendbook, WEPCO did not have any calculations to support the sefsmic adequacy
of this piping, Therefore, the tesrm's prelininary conclusion was that the
functionality of the system could not be determined, lemedietely following the
fnspection, WEPCO performed & detailed review of the seismic capebilities of
the fue) of) system, As @ result of thet review, WEPCO determined the systerm
was 1n?perable and modified the system supports before declaring the system
operab le.

Requirements and Commitments:

Point Beach Technical Specification 15,3.7 AJl.C requires that 11,000 gallons
of fuel oi) be available.

G0C 2, "Performence Standards," requires, in part, that systems and components
essential to the prevention or mitigetion of sccidents be capable of with-
standing the forces of earthquakes.

Documents Reviewed:

Preliminary Fecilfty Description &nd Safety Analysis Report, Docket No, 50-301,
Jenuary 11, 1968,
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DEFICIENCY 90-201-16

Defictency Title: Fuel 011 Cloud Point Substantially Higher Than Required
(Unresulved lten - Section 4,1.2)

Description of Cunortion:

In 2 letter to the NRC deted March 24, 1980, WEPCO addressec the quelit)
sssurance requirenents for the emergency diesel generetor fuel ofl system:
"Fuel 011 s purchased under the agreement which includes specific requirements
for the fue) of) properties, These requirements are generally consistent with
those specified {n ANSI/ASTM American Natfonal Stencerds Institute/Americen
Soctety for Testing and Materials Standerd D375-78, (Regulatory Guide 1,137
endorses this standard,)" According to Regulatory Guide 1,137, the cloud point
shoule be less than or equsl to the minimum temperature at which the fuel ofl
will be mainteinec ouring the time 1t w111 be stored, For the winter months,
this would be even more restrictive then the ANS1/ASTK D975 reguirement for
cloud point, which 1s 6 °C above the specified tenth percentile minimum ambient

temperature.

The tean reviewed the laboratory reports of the fue) oi) test samples for the
last few years and found that these reports ¢id not always report the cloud
point, Morecver, when the cloud point was reported, 1t was dlways high.r by 1¢
to 22 °F than the meximum (-7 °F) recommended by ANS1/ASTM D875, In sore
tnstances, WEPCO had noted the high cloud point temperature in 1ts file:, bus
took no action, The high cloud puint temperature was {nconsistent with (TrC0's
commitment as stated above. Nonconfermance reports were not filed for these
instances as required and safety evaluations were not performea,

WEPCO had addressed NRC Informetion Notice (IN) 87-04, *Diese) Generator Fails
Test Becouse of Degraded Fuel." Ib @ memorandum to files it stated, “PBNP fuel
011 semples generally meet this stancarc [ANST/ASTH 0975-78] except for cloud
point, This 1s due to the specification for o1l procured by the company and
has no rea) etfect on the quality of the fue) 011." The team did not agree
with this assessment for the folluwing reasons:

0 The fuel of) cloud point 1s significant because it is the temperature at
which the fuel become cloudy 8s @ result of the formation of wex Crys-
tals. This 1s accorpenied by an increase in viscosity end, therefore,
friction, as well es an increasec 11kelihood that strafners, valves, and

piges would be clogged. It wes the team's assessment that under extreme

cold weather conditiuns, such as «10 to ~15 °f, the "pour* point (tempera-
ture at which the fuel no longer flows) of the fuel ol might be reached.

In this case, the flow would stop completely,

= Considering that both fuel oil storage tanks, and & good portion of the
¢ {nch piping ettached to them, are above ground and exposed to the
ments, the high cloud point could impair the following processes and

.enarios:
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- WEPCO's procedures perteining to draining fuel of) by gravity to meet
the requirements of 10 CFk Part 50, Appendix R, may not be satisfico
beceuse of the tnability of an extremely viscous fuel oi) to drain to
the emergency oiesel generator day tenks,

- Replenishing of the fuel 01l in the emergency tank vie gravity from
the storaye tanks under normel circumstances mey not be feasible,

- The fuel ol transfer pumps of the ges turbing may not be able 10
ump the requirec tlow to the gas turbine, or bey stop completely.
his turbine would be required to operate under station blackout

congitions,

WEPCO state. that it had experienced some cold weather problems and that 1t wes
looking inte orderin? s fue) o1 thet would have & lower cloud puint and would
be competible with @]l needs of the plant,

Finally, the team reviewed Instruction PBNP 4,12,22, "Fuel 011 Orcering,
Receipt & Semple Disposition Instruction.” By this fnstruction, WEPCO
required, for emergency situations only, delivery of No, 1 grade fuel ofl
during the morths of October through March, However, the existing egreement
with the supplier was for No, 2 grede fuel ofl only,

Requirements and Commitments:

10 CFR Part 50, Appendix B, Criterion Xv1l, *Corrective Action,* requires, in
part, thet measures be established to ensure conditfons ecverse to quielity are
promptly {dentified and corrected,

ANS1/ASTM D875-78, "Standard Specification fur Diese) Fue) 011s,* which speci-
fies fuel o) cloud points besed oh average ambient temperatures.

Docunents Reviewed

1. MEPCO Letter from C, W, Fay to H, R. Denton, "Docket Nos, 50-266 and
50301, CA Requirements for Diese) Generator Fuel 011 Point Beach Nuclear
Plants Units 1 and 2, March 24, 1980,

2. NRC 1E Infornation Notice 87-04, *Diese]l Generator Fails Test Because of
Degradec Fuel," January 16, 1867,

3. WEPCO Instruction PBNP 4,12.22, *Fuel 011 Ordering, Recefpt & Sample
Disposition Instruction,” NNSR, Revision 13, October 30, 1989,

4, NRC Reguletory Guide 1,137, *Fuel-041 Systems for Stanchy Diesel Genera-
tors," Revision 1, October 1978,

5, WEPCO Fuel 011 Purchase Order C-46320,
6. ANSI/ASTM D$75-78, "Standard Specification for Diesel Fuel 041s."”
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DEFICIENCY §0-201-17

Deficiency Title: No Prucedure to Contro) Upgrede of Fuel 011 System to
' Sefety-Related Stetus
(Unresolved Iten - Section 4,1,3)

Lescription of Congition:

NEPCO aocressed several 1ssues in 1ts response 10 KRC Information Notice 89-50,
*Inadequate Emergency Liesel Generator Fuel Supply,* datea May 30, 1589, Those
{ssues included the lack of & design basis for the fuel o1) storage capacity
and inconsistencies between the Technica) Specificetions and the FSAR, WEPCO
determined thet the following three issues had to be addressed:

0 determinstion of the design basis for fuel of) capacity
0 reconcilistion ageinst the aveileble storage capacity
0 revision of Technical Specifications and FIAR, based on the above findings

The Technica) Specification basis indiceted that the total onsite availability
was & 10-day supply, but the FSAR indicated that 1t was only a 132<hour
(5,5-day) supply. The team noted thet the Atomic Energy Cormission's safety
eveluation report (SER) fur the operating 1icense of Point Beach Nuclear Flant
states, "Onsite fuel storage capacity 1s sufficient for @ minfmum of seven
deys' operation of the required safety feature loads which 1s scceptable.” The
only common denominator for the Technical Specification basis, the FSAR commit-
ments, and the SER acceptence was the availability of fuel in the non-
setsmice)ly designed outdoor bulk fuel tanks,

The tean determined that the fuel otl transfer system was originally clessifiec
as nonsafety-related. WEPCO provigec the team with Point Beach Action Request
(PBAR) 89-013, cated August 24, 1989, whirh initiated an eveluation of the fuel
011 system for upgrading it to safety-relatea status. This PBAR evaluation
would address, among other thincs, the above three issues. The PBAR replaced @
previous hon-Routine Request (NRRS for Services No. 137, dated June 30, 1988,
on the same subject. NRR-137 was written to address @ concern resulting from a
previous internal audit, The team ohserved “hat the PEAR was written more than
¢ year after NRR-137 was {ssued.

WEPCO did not have @ procedure for upgrading 2 nonsafety-related system to @
safety-related system, The team's discussions with WEPCO fndicated that the
eveluation would 1nvolve a review of the presert system configuration against
criterfa established in NUREG-0800, Differences betweer the PBNP system and
NUREG-0800 criteria woula be 1dentified as 2 result of this review and recom-
mendations for upgrading the system would be presented to the managers' super-
visory staff for discussion and concurrence, WEPCO's scheduled the evaluation

and the presentetion for July 31, 1950,

WEPCO planned to use an approach for upgrading the fuel oil transfer system to
sefety-related status that was similar to the one used to upgrade ihe spent
fuel pool. The team did not review the approach used to upgrade the spent fuel
pool cooling system, However, as pert of the future u grading of the fuel ofl
system, WEPCO had formulated en inservice testing (IST) program, The first
functiona) test of the fuel oil transfer system, WMTP 11,54, was performed in

A-31



februery 1989 n response to hunconformence Report (NCR) NoBE-JEZ, This A(H
pocressed deficiencies 1n the oripinel functiona) test, K-11.0, performed more
than 20 yeers ago n 1568, These deficiencies releted Lo both the Tlow rete
throvgh the system and the sutonatic control functions of ‘evel transmitter
L1-3632., The first guerterly test, 1714, of the fuel o1) transfer pumps and
volves was conducted on Merch 27, 1990, during the teem's fnspection, Inlet
press.ce end flom fustrymentetion had not Deer fnste)led, As such, 1T-14 010
not [ Cooe Sect Xl requirenents,

thet since the fue)l ofl tr
twe Incependent redundant .yste
vulnersbilities during the upgrede,

60, fppendiz £, Criterfon V, *Instructions, Procedures, anc Crows
recuires, in part, thet activities affecting quality shie)l be prescribed
Jmented frstructions, procedures, or drawings of & type eppre “{ete ¢
circumstances,

nents Feylewed:

e e

NRC Information Notice B89-50, “Inedequate Emergency Diese]l Cenerator Fuel
Supply,* May 30, 1969,

hRC, NUREG-0BOO, *Stancard Review Plan for the keview of Sefety Analysis
Reports for Nuclear Power Plents,* Section §.5.4 "Energency Diesel Engine
Fuel 04) Storege and Transfer System,” Revistor g, July 1981,

Safety Cvealustion by the Division of Reactor Licensing, U.,S, Atomic Energ)
Comrission, in the Matter of Wisconsie lectric Power Company anc
Wisconsin Michigen Power Company, Point Beach huclear Plant Unit Nos, |

’ e £ £ - 1yl L
and 2, Docket Nos, S0-gtb and SU-30U0, vuly 19, 19/0,

WEPLO Interna) Correspondence from J, 2. LaFlante to J. J. d8ch,
n‘&'.- ;A' 1'\‘:'.:'. -

WEPCO Interna) Correspondence Tre! Zech to £, J. Lipke, "Non-Routine

*h
Request for Services 137, June 3(

WEPCO Internal Correspondence from V, E. Treague to v, (. Reisenbuechler,

*Diese) Fue) 01 System = 1ST Program Keview,” December 12, 198§,

WEPCD Point Beach Action Request PBAR B9-013, *Evaluate Fuel 011 Systen
for Upgrade to Sefety-Related Stetus, FPresent Evelustion Results to MSS,°

.
A2 y 1QR¢
August ¢4, 198Y,

WEPCO Letter NEPE-B7.29, from J, 2, LePlante to J. J, Zach, “Eveluation of
the Spent Fuel Poo) Cooling System for Upgrading to Sefety-Related Ste-
tus,” A ~1) 21, 1987,




PENP In-Service Test 1T-14, *In-Service Test of Fue) 011 Pumps enc

Reviston U, March 27, 19%0,

*Fue) 01) Transfer System Functionsl Test,*

«11,(

enporary Procedure (WNTP) 11,64, *Functione] Test
' >

'5!‘@'" itl'.u'.-




DEFICTENCY 90-201-16

Deficiency Title: Undocumented Upgroae oi Fue) 01) System to Quelity
hssurence (QR) Status
(Unresulved Ttem « Section 4,1,3)

Description of Coneition:

Severe] modificetion packeges for the fue) ofl systen had not been classifiec
as OA, WEPCO stateo thet before about 19ES, the only part of the fuel ol
systen thit wes classifive o8 QA was the emergen ¢iese) genereator (EDG) oay
Lenks ano the associated piping connected to the EDGs, The clessificetion of
the modificetions wes consistent with the clessification of this part of the
fuel 011 §ystem,

WEPCO told the tean thet since about 1965, Revision O of the QA Folicy Menue),
which contetned the "green 1ine" diagrams of QA systems, foentified the fuel
011 system 1) the way back tu the emergency fue) of] tank as falling within
the CA scope, The team requested the docunentation of the upgrede and was tolc
thet before QA Procecure QP 2+, dated Novenber 12, 1987, was promylgeted no
forma) process existeo for upgrading the QA status of & systenm,

As & means of checking the QA status of ns fue) o1) system, the team reqiested
the documentetion of the sbove mogificetions o« well a8 WEPCO's assessment of
the QA stetus of these modificetions, Modification 704 wes tmplemented in 1980
and wes classified es nonsQA, This modificetion rerouted underground fuel of)
p1ping between the energency storage tenk end the dey tanks, Fecntel, the
plent's originel urchitoct/unginocring company, evelusted the rerouting end
founc 1t accepteble, Bechtel's acceptonce of the modification was documented
tn o July 26, 1960, memorandum, (However, the criterfe for acceptebility were
not defined in the memorandum,) The teem o1d fing some evidence that piping
ano fittings were groCurcc 88 QA-scope materiea), The documentetion elso
referred to ANS] B31.1, Specificetion PB-98 was written for controlling the
tnstallation work, However, WEPCO wes unable to produce any other quality
assurence records for the installation,

Modification 6251 wes fnftfated and Tlassified as non-QA in 1962, It ogain
rerouted the underground piping that had been changed by Mogification 704,
Reference wes made to Specificetion PE-9E, Meteriels used were those left over
from the previous mogification s well as some suppifed by the installetion
contractor., WEPCO again was uneble to produce fnste)letion documentation for
the modificetion,

Mostfication B3+150 wes initiated and classifieo &s QA 1n 1983 and involveo the
bypessing of the fue) ofl transfer gumps. The work was done to address contro)
room fnaccessibility concerns as well as & fire in the fuel of) pumphouse,
which could potentially incapacitete both pumps. Installetion was performed by
the site meintenance organization, The modification file d1d not include any
meteria) or instelletion documentation,

The team concluded that WEPCO did not have the gocumentation to support the
upgrade of the system to QA-status,

A3



Reguirenent:

10 CFR Part 50, Appencix B, Criterfon V, *Instructions, Procedures, end Drew-
fngs,” requires, in pert, thet pctivities effecting quelity be prescribed by
dotumented fnstructions or procedures.

Qgggulu!! R!v\!ugdt

.
i

2.

WEPCO Procedure (F 21, 'Upgrocinz of Non-Qh Scope Systems or Compunents
to OA-Scope Stetws,” Reviston O, November 12, 1987,

WEPCL Letter from D, M, Clark to U, K, Porter, *Emergency Diese) Fuel 01)
Line,” July 26, 1580,

ANS] B31,1,041867, "USA Standerd Cude for Pressure Fiping."
WEPLO Mooification 704, “Reroute Fuel 011 Underground Fiping HB-22."
WEPCO Modificetion 82+51, "Reroute Fue) O1) Line for Getehouse,”

WEPLO Mootificetion B3-160, "Bypess tmergency Fuel Tenk,* (hote: The title
wes incorrect, The modlficotion bypessed the fuel oil trensfer pumps. )
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DEFICIENCY $0.201-1%

Deficiency Title: Procedure PENP 4,12,22, Keviston 13, Defrcrent for
Delfvering Fue) 011 Under Emergency Conditions
(Unresolved Ttem - Section 4,1.4)

Qgggrig!!gn gf Condition:

The Technicel SQQciflcntions requirement for fuel of) inventory beyond the
energency diese genorotur (EDG) dey tenks and bese (or sump) tanks wes 11,000
ellons., The Technica) Specifications basis showed that this emount provides

or 46 hours of operation for one EOG only. This emount would provide for
gbggt 20 hours of operation for both EDGs and e supply of of1 for the heating
oilers.

Fuel o1] orlivery to the site under norral and emergency conditions was gove
erned by Procedure PENP 4,12,22, “"Fuel 01 Orderini. Receipt & Semple Disposi-
tion Instruction,* Revisfon 13, deteo October 30, 1889, The team found severs)
cetfciencies 1n the procecure with regerd to the ordering and celivery of fue)
o1 under emergency conditions:

0 To supply the required quantit of fuel o) (equivalent to & 7-day con-
sumption by EDGs), approximetely 10 trucks will be requirec ouring 8 7-dey
perfod with stagcered delivery and operations to be sccomplished within ]
to 2 hours. The letter 1s the time that 1t tekes to omgty the day tank
and portion of the base tank, which may be at their half-full points,

0 The oelivery contrect wes with only one supplier, It obligeted the
supplier to provioe 125,000 2 lons of Nu, ¢ grade fue) oVl during @
leyear perfod, 1t wes not Clger to the teen whether the quantity required
for & 7-cty delivery was aveilable at the supplier's premises at oll
times, Such dependence was very restrictive anc reised the potentiel for

tnebi11ty to respond in an emergency.

0 The truck must be dispatched with & barreling nozzle and 150 feet of
companion hose, 1f this hose ané nozzle were unaveilable or demaged
during mantpulations, fuel delivery could not be completed.

0 It mey not be possible to slip the barreling nozzle and companion hose
through the bottom ventilation Jouver; this may create @ fire hazerd,

0 No provision existed in the contract with the suppiier for velivering the
procedure required ho, 1 grade fue) 011 during the months of Octodber

through March,

Reguirement:

PENP Technice) Specifications, Section 15,3.7, requires that & fuel su ply of
11,000 gallons be svailable. The basis for Section 15,3.7 indicetes thet the

source of these 11,000 gallons s the emergency fuel tank,

Docyment Rgvlowogt

WEPCO Procedure PENP 4,12,22, "Fuel 011 Ordering, Receipt & Sample Disposition
Instruction,* Revision 13, October 30, 1969,
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ALLEGED DEFICIENCY §0.201-20

Defictency Title: Feesibility of Appendix R Scenario Inedequately Investigeted
by the Licensee
(Unresolved Item « Section 4,1,4)

pescription of Congition:

WEPCO performed Calculation N-86-036 to determine the ability to drefin fuel of)
from the outside storage tenks to the emergency dlesel generstor (EDG) day
tanks. This calculation addressed & modified (Modificetion 83-150) piping
configuraticn that bypessed the fue) o1) trensfer pumps, Modificetion E3-150
wes implemented to compensate for the potential loss of the control room or
loss of both fuel treansfer pumps beceuse of fire, The team concluded that this
celcvletion d1d not sdaress the most 1imiting conditions end may not be conser-
vetive, The team had the following concerns:

0 The calculation used & single density and viscosity for the whole system,
The viscosity end density of fuel woule very stgnificently in the piping
because part of the system was exposed 1o stmospheric conditions, @
substantia) part was buried under ground, one section was located above
the frost 1ine, end a part was in the pumphouse.

0 The calculetion considered flow to only one EDG day tank and no flow to
the other EDG dey tenk or diesel-driven fire pump dey tank,

0  Under very low temperatures («1& “F) the fue) would not drain because of
the high cloud point of the fuel 011 1n the storege tenks and the
above-ground piping, Moreover, the celeulation showed that the minimum
pverage temperature ot which fuel could dratn to one EDG day tank was only

0 *F.

N The tean could not adequately review the ?comntry of the system because
tsometric drawings for the fuel ofl transfer syster were not avatlable.
In sddition, & design calculation for the normal flow of the systen did
not exist, .

0 The gravity drain process could not provide fuel of! to the heating boiler
gey tenks, Although WEPCO indicated to the team that under certain
conditions the heater boilers may be required, 1t had not evaluated the
significance of the botlers being ynavailable,

WEPCO performed o test, Work Maintenance Temporary Procedure (WNMTP) 9,23, to
verify that the outside storage tanks could drain into the EDG day tanks, The
test, which ran for about 15 minutes in werm weather, indicated that sufficient
drolnago by gravity could be esteblished and could potentially provide adequate
fue) 01) to both EDGs, However, the test did not demonstrate flow under
conditions of extremely cold weather, WEPCO then used the flows that were
{nferred from WMTP 8,23 in Calculation N-BB-036 to adjust the pressure drop
through the system so that the analysis matched the test resuits, The adjusted
value of pressure drop through the fuel o] transfer system was one-fourth the
orfginally celculated velue, However, the team wes unable to verify the
calculation and basis for the pressure-arop adjustments, Considering the
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‘ nngnituac of the edjustment, the team reconnendes thet the 1Hcenses review
N-BE-036 for sccuracy.

Moreover, there were three celculations thet addressed the same topic, These
caleulotions were 5,12,) deted September 13, 1983, B5-009 deteo July 18, 1985,
ond N-B6-036 deted June 21, 1986, There was no Indicetion thet the first two

had been superseded by the lest,

The tesm had acditione) concerns about the gravity drain process regarding the
feesibility of realigning the system for grevity drafn within 2 to 3 hours
before the EDGs are starves of fuel,

0 System alignment required the manusl vpening of the emergency fuel o1l
tank f111 velve CV-3823 end marus) 1ine up of the cross-connect valves
FO7&, FO75, FO76 and FO77 in the fuel ofl trensfer purp room, Following @
fire in the fuel o) pumphouse, sccess to the valves would require use of
a portable gump‘ which wes stored ot elevation 26 feet in the turbine
building, The tocetion anc use of the pump were not documented in the
essociated procedures,

0 The grevity drain process would require continuity of the fuel of); that
is & siphon effect needs to be esteblished, Establishing the siphon would
require, among vther things, that the energency storage tenk first be
f111ed up completely, This in turn would require that the emergency
storage tank be leak tight, & condition not norme 1y required for the
tenk,

Reguirement:

10 CFR Part 50, Appendix E, Criterfon 11, *Design Contro)," requires, in
part, that measures be established for the selection and review for
suitability of processes that are essential to the safety-related functions
of systems and components.

Documents Keviewed:

1. WEPCO Calculation N-8B-036, *Diesel Generator Day Tenk Gravity FI1),°
June 21, 198886, ‘

2. WEPCO Calculetion 85-009, “Gravity Flow and Setsmic Support Fuel 011
Transfer Piping,* Revision O, July 18, 198¢.

3, WEPCO Calculetion File No. 5,12.1, September 13, 1983,

4, WEPCO Procedure AOP-10A, "Con“rol kyvom Ineccessibility,” Revision §,
August 17, 1989,

6. WEPCO Work Meintenance Temporery Procedure 9,23, *"Diese) Generator Day
Tonk FA11 by Gravity, Modificetion Request 83-150,* August 17, 1969,

6. WEPCO Drawing Change Notice for M-218, March 28, 1980,
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ALLEGED DEFICIENCY $0-201-2)

Defictency Title: Nonconservative Celevlation for Emergency Diese) Ceneretor
Room Tempersture
(Unresolved Item ~ Section 4,3,2)

Description of Condition:

The teem reviewed KEPCO's eveluetion of NRC Information Kotice 8709
*Emergency Diese) Generator (EDG) Room Coo11ng Design Deficiency.” in the
eveluation, which was ducumented in Letter NEPE-B7-536, dated June 29, 1887,
WEPCO fdentified severa) deficiencies with the fnstallation et Point Besch and
made $ix recommendetions, The evaluation showed that the maximum temperature
of 122 °F permitted in the EDG room would be exceeded by 6 degrees, but WEPLO
considered this devietion acceptable, However, @ subsequent interna) sudit by
WEPCO showed thet this higher temperature was unacceptable, since 1t could
degrade the performance of the diese) generators,

WEPCO performed Work Meintenance Temporary Procedure (WMTP) §,22 on May 25,
1988, to more accurately define some parameters in the original roor tempers-
ture celculations: EDG heat racfation rates and flow rates for afr exhausted
from the rooms under varfous conditfons,  WEPCO performed Calculetion
N-88-034, "EDG Room Ventilation Test Eveluation,* and using the results of

WMTP 8,22, derived heet losses for the diese) generators under varfous condi-
tions, WEPCO then used the minimum diese] generator hest losses determined by
Caleuletion N-B8-034 and celculated the maximum room temperature in Caleulation
N-B8-080, The maximum celculated temperature was 118 °F, which was only &
dcgrocs below the diese) manufacturer's recomended max{mum temperature of

12¢ °F,

The teeam noted thet the room condfiions « only one fan operating ~ assumed in
Celeulation N-BE-040 was not @ condition considered in Calculetion N-BB-034,
The minimum diese] generator losses chosen by WEPCO to reflect the low ciesel
generator (recfetion) losses at high room temperatures, were epproximately
one-thirg the losses recommended by the diese) manufecturer, Becouse of lack
of time, the tear wes unable to verify the justification for WEPCO's choice of
minimur diesel generator losses, However, the teanm noted that this chofce wes
not conservative and resulted in & lower ambient temperature for the diese)
generato. roon, Because the loeding of the diese]l generstors was parginel and
because operating the diesel generators in an ambient temperature that was
sbove the recormenced maximum could reduce the diese) generators' capacity,
this ftem remeins open pending further review by the NRC,

Reguirement:

10 CFR Part 50, Aggcndix B, Criterion 111, "Design Control,* requires, in part,
thet measures shall provide for verifying or checking the adequeacy of design,

Documents Reviewed:
1. WEPCO Letter NEPB-87-536, June 29, 1987,

2. Work Maintenance Temporary Procedure §.22, "Emergency Diesel Generator
Room Yertilation Test,* Revision O, May 2§. 1988,
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WEPCO Celculotion N-BE-034, “EDG Room Ventiletion Test Eveluetion,*
Jure 10, 1988,

WEPCO Celeulation N-BE-040, “Diese) Generstor Room Yentilation,"
July 7, 1588,
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FICIENCY $0-201-

Deficiency Title: éna?¢Quoto Physical Independence of Redundant Class 1E
sbles
(Unresolved 1tem « Section §.1,1)

Description of Congition:

During 1ts review of electrice) afstribution systen ceble instellations, the
tean eternined thet numerous Cless 1E cables hed been routed in violation of
PENP 1fcensing requirenents, Sections 7.2 and 8,2 of the FSAR prohibit the
rovting of reduncent Class 1E ceble 1n & cormon racewdy. The technicel basis
for this restriction 1s given in GOC 20 end 23 of 10 CFR Part 50, Appendix A,
These criterfe limit the potentfal for @ single fatlure to compromise relieble
operstion of both divistons of vite! systen cabling.

Contrary to this rosuiromnnt. » physica) examination of cable Ynstallations and
subsequent review of the PENF ceble detebase disclosed approximetely 25 rece-
weys thet corteined Class 1E cebles of redundent engineerec sefety features end
reactor protection system divisions, These deficiencies represented & direct
violetion of PENF Yicensing requirements and may inpeir safe and reliable
operation of vite) plant systems,

Reguirenents and Cormitments:

GOC 20, *Protection Systems Redundancy and Independence,” requires, in pert,
that redundency anc tndependence cesigned into protection systems shall be
sufficient to ensure thet no single failure or removal from service of any

:omponont or channel of @ system will result in loss of the protective
unction, \

GDC 23, *Protection Ageinst Multiple Disability for Protection Systems,*
requires, in part, thet the effects of adverse conditions to which redundant
chennels or protection systems might be exposed in common, either under norual
conditions or those of an accident, shall not result in loss of the protective
function or shall be acceptable on sofie cther basis,

Documents Feviewed:
1. FSAR Section 7.2, “"Protective Systems.”

2. FSAR Sectfon 8,2.3, "Station Emergency Power."
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FICIENCY $0-20)-
Deficiercy Title: Potentie) Common-¥ode Fallure of Turbine-Driven Auxiliery
Feedwater Pung Automatic Stert Circuitry
(Unresolved ltem - Section 5,1,1)

Description of Condition:

The team's review of Elementary Disgrem 4956466, Sheet 1532, incicated that
cebles Z2C2NADIZD end ZUZNA012E perform redundent functions essocieted with the
evtometic start circuit for the Unft 2 turbine-ériven suxiliery feedwater pump.
This circuit senses an undervolitege congition on 4160-Vac busses 2-A01 end
2-h02 through releys 2-272X1 and 2-272X2, rcsgoctiv«\y. An Agestet time-deley
relay ther inftiates en autometic start signel to steam supply valves 2-201%
end 2-2020, The cables in guestion were routed through a common conduit,

Thus, @ single fatlure of eny catle within the conduit could affect redundent
contro) tunctions end defeat the undervoltage sutometic stert signal for the
euwriliary feedwater pump,

As & result of this finaing, WEPCO fssuved Nunconformence Report N-90-058 to
document and correct the condition noted, Additfonally, Unit 2 was placed in @
Technice) Specifications Yimiting condition for operetion status pending
resolution of this deficiency.

Regud nts end Conmitments:

6DC 20, "Protection Systems Redundency and Independence,” requires, in pert,
that redundency and independence desioned nto protection systems shell be
suffictient to ensure thet no single failure or removal from service of any
componert or channel of a system will result in loss of the protective

function,

GDC 23, "Protection Agatr .t Multiple Disability for Protection Systems,*
recuires, in part, that he effects of adverse conditions to which redundant
channels or protectiun systems might be exposed {n common, either under normal
conditions or those of an accident, shell not result 1n loss of the protective
function or shall be sccepteble on some other basis.

%N viewed:
1. FSAR Sectfon 8,2.3, "Station Emergency Power,"
2. FSAR Section 7.2, "Protective Systems.”
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CIENCY 80-201-24

-
— e —

Deficiency Title: Venting Stesm on Sefety-Kelated Cobles

(Unresolveo ltem - Section 5,).¢

The team observed thet & condensate receiver tani vent was venting stear onte
sefety-related cable trays JEOO, JEO?7, FV1Z, and FV13. The team inspected the
cebles In the effected treys end notec that the jeckets of & nurber of single
conductor cables showed signs of ceterforation and, in une case, the JeChel hac
peeled back exposing the inner fnsuletion., Other cebles in the trays were
discolored. 1he team questioned WEFCU and found thet WEPCO wes eware of the
venting steam and that the condition hed existed for many years, HOwever,
WEPCO hed not investigeted the effect of the steam on the sefety-releted
cebles, After further investigetion, the tean deternined that the venting
stean wes the resu)t of an earlier modification, The modificetion had config-
ured this section of the condensate systen $0 that higher pressure condensate
and steam were feeding 1nto 8 Tow-pressure hescder, The corfiguration resulited
i ar1gcrturr¢n¢1;uswre1nt?cruehr conk and an abnormal amount of
steen venting below the sefety-related cables,

A seterforation of safety-releted cables could result 1n ceble faults and could
prevent the end devices connected tc the affected cebles from performing their
intended sefety functions,

hs & result of this finding, WEPCO inspected the cebles end determined that the
most severely damagec cables were connected tc nonsafety-relatec loads, WEPCC
a1s0 stated thet the remeining cables were sefety related and were within cone
train, WEPLO {ssued Nonconformence Report $0-056 to eveludte the cetles anc
determine what action was necessary. In the interim, WEPCO intended tu wrej
the affected cables in an effort to compensete for insuletion dencge and tc
mirimize any further effects from the steem, After further discussion wit!
WEPCO, the tean noted thet @ modtfication package was being developed tc
correct an overpressurization problem of the same condensate system, The
mocification could correct the venting-stean condition,

Reauirements and Commitments:

WEPCO Quality Assurance Manual, Chapter 19-1, Revision O, *Environmenta)
Quelification of Electrical Cquipment,” requires that any modificetion request
that involves the installation or relocation of equipment that could poten-
tia1ly change aree temperature, pressure, OF rediation exposure pust be evalu-
ated for the effect on the qualified status of existing environmentally
qualified equipment,

WEPCO Quality Procedures Manual, Chapter 15,1.5, "Guidance for the Issuance of
Nonconformance Reports (NCRs)," requires that an NCR be written when & noncon=-
forming condition s discovered during performance of work, Section 18.1.5
gives examples of sone nonconforming conditions: {ncorrect use of an 1ten,
incorrect installation, inadequete design, anc faulty meintenance, Further-
more, Section 15,1.5 requires that an NCR be inftieted when the assignment of




quelity essurence scope, EQ eppifcability, sefety-related status, or stuilar
scoping s fmproper or ‘n question,

10 CFR Part 50, Agpondix B, Criterton XVl, *Corrective Action,” requires thet
meesurcs be established to ensure that concitions edverse to quelity, such as

fatlures, maifurctions, defictencies, devietions, defective materie) &nd
equiprent, and nonconformances, are prorptly fdentified end corrected,

Document Reviewed:

WEPCO Nonconformence Report 90056, March 30, 1980,
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DEFICIENCY $0.201.25

Defictency Title: Inscequete Program for Calibretion of Protective heleys
(Unresolvec Item « Section 5,2.2)

Description of Condition:

The teer found that a1l protective (1.e., undervoltage, ¢ifferentfal, and
evercurrent) releys at Puint Beach were perfodicelly celfbrated by @ WEPCO
reley group from an office in Appleton, Wiscounsin,

This group wes not part of the huclear Engineering Department or of the site
steff and, therefore, wes not subject to typical nuclear quality assurance (QA)
recuirements. As & result, the teem determined that PBNP's safety-releted
protective relays were being calibrated by @ group that wes not under WEPCO's
approved QA program, The following specific deficiencies were fdentifiec with
respect to the calibretion work,

0 No specific work procedures existed for performing the calibrations, The |
relays were purportedly calibreted in accordance with instructions con-
tedned in the meoufecturer's manvels or leaflets, |

0 The setpoint document that contains the settings for a1l proteitive relays ‘
did not include tolerance bands, As a result, 1t wes unclear how much
devietion from the setpoints 1s acceptable bc*ore recelibration 1s
required, WEPCO to)d the team that relays were reset {f they »ise out of
tolerance by more than 3 percent; however, this number was not documented
fn any procedure nor had an evaluation been performed to ensure 1ts
acceptability,

0 No program or Eroccduros existed for trending or evalusting settings that
were found to be out of celibration, The establishment of proper celibra-
tion intervels requires the trending enc evalustion of these data.

0 No progrem existed for cvululttng previously celibrated relays when the
test equipment used to perform the calibrations wes found to be out of

calibration,

0 Relays apperently had been repaired with parts procured by the relay group
in Appleton, This work was not performed in accorcence with work proce-
oures that apply et the ruclear plant, In addition, the parts were not
purchased to nuclear requirements end were not subjected to @
commercisl-grace dedicetion program,

Regquirements and Commitments:

10 CFR Part 50, Appendix B, Criterion IV, “Procurement Document Contrel,”®
requires, 1n part, that messures be established for ensuring that sppropriate
design snd regulatory requirements are included in procurement documents.

10 CFR Part 50, Appendix B, Criterfon V, "Instructions, Procedures, and Draw-

ings,” requires, in part, that activities affecting quality be prescribed by
documented instructions and procedures.
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10 CFR Part 50, Appendtr B, Criterfon X1, “Test Control," requires, in part, @
test progrem thet includes written test procedures thet include scceptance

criterie,

Document Revivwed:
Pisconsin [lectric Point Beach Setpoint Docunent, Section 21,0,
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EFICIENCY $0-20)-26

Deficlency Title: lnedequete Surveillance Procedure for Elger Jnverters

(Unresolved Item « Section 5,2.3)

pescription of Congition:

During 1ts revies of Routine Maintenance Procedurs (kMP) 45 for the Elgar
fnverters, the tesm founo the procedure ¢fo not include 8 check of the setting
of the inverter's low-voltage shutdown circuit, This circuit shuts off the
{nvertor when the dc input Tells to some predeterrined velue, The circuit 1s
sdjustable and {f tmproperly set coulo disconnect essentie) safety-related
losds before the times assumed in the plant's design besis, To function
properly, the circuit must not actuate unti) the battery cutout voltage resches
the value assuned 1n the battery design celculations, hoditiena) voltage orops
for cable losses and setiing tolerances s1so need to be considered and factored
into the setpoint,

WEPCO was unable to confirm the exact setting of this circuit or that 1t hed
been tested since 1t wes originally instelled, Discrepancies in the setting of
this circuit had been addressed by Southern Californfe Edison in Licensee Event
Report BE-027, which reported the premature shutdown of the fnverters at an
tnput of 115 V instead of the requiread 105 V,

R!gu1rement:

10 CFR Part 50, Appendix B, Criterion 111, *Design Control,” requires, in part,
thet meesures be estebiishec to ensure that the design basis §s correctly
trenslated into specificetions and procedures.

Document Reviewed: '

WEPLO Routine Meintenance Procedure 45, “Station Battery,* Revisiun 5,
October 25, 1588,
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PreiCiEney 50201427
Defictenty Title: No Acceptance Criteria 4n Routine Maintencnce Frocedure &¢
for Locating Grounas

(Unresoived Item « Section 5,2.5)

~

Description of

-— e .

gneition

Routine Maintenance Procedure (RMP) 46, “"Station Battery,” was performed
monthly to verify that the station betteries were in accordence with Technice)
Specificetion requirements, The team nuted that Step 3.6.%5 of the procedure
required that ground resistance measurements be teken OF each battery bus,
Aithough the procecure geve guidance on how to measure and celculate this
resfistance, no specific acceptance criveria were given, Conseguently, orce the
ground resistance was celculated, nu further eveivetion or trending was
pertormed,

The bettery chargers have @ ground detection 11ght es well &5 & relay that
sends en annuncietion signel to the control room, On battery chargers D-07,
D-08, and D-08, this indication anc relay were set at 500 ohms, and on chargers
D-107, D-108, and D-109, they were sct between 18,000 and 19,000 ohms, WEPLC
provided no basis for the alarm setpoints,

10 CFR Part 50, Appendix B, Criterfon XI, "Test Control,* reguires, in part,
thet test procedures incorporate the requirements and acceptance 1imits con-
tefned 1n appliceble design documents and that tests be evaluated Lo ensure
that test reguirements have been tatisfied,

Documents Keviewed:

-—

1. NRC Informetion Notice B88.B6, "Operating with Multiple Grounds in Direct
Current Distriburion Systems,* October 21, 1588, and Supplement 1,
March 31, 1389

2.  NEPCO Routine Meintenance Procedure 40, “Station Battery," Revision 5,
October 25, 1989,
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APPENDIX B
PERSONS CONTACTED

Wisconsin Electric Power Company Personne)

Je Anthon{, Quelity Assurance Section

D, Bel), Nuclear Systems Engineering and Analysis
*S, Cartwright, Nucleer Systems Engineering and Anglysis
*C. W, Fay, Vice Prestident
*G6. Fritl\ng. Superintendent Systems Engineering

W, Fromm, PENP
*R, Helden, Superintendent Nuclesr QA

W. Hennig, PBNP

W, Herrmen, PBAP
*D, Johnsun, SUYorintcncont Nuclear Regulation
*P, keters, huclear System Engineering enc Anelysis
*G. krieser, Genera) Superintendent, QAS

*E. Lipke, Genera) Superintendent, NPERS
*J, MchNamera, Nuclear Systems tngiuecring and Analysis
*S, Mayer, Nuclear Systems Engineering and Analysis
J. Meyer, PENP

R. Mitchell, CHAMPS Coordinator

E. Mours, PENP
*R, Newton, Genera) Superintencent, NSEAS

C. Olson, PENP

6. Poletto, Impe)) Corporstion .

*T, Priogeon, Nuclear Engineering Projects

J. Roberts, PENP \

*T. Rodgers, OSRC

*S, Sche)lin, Superintendent, NEFD

*R, Sefzert, Regulatory Engineer
*b., Susman, NSE

*J, Zach, Flent Mansger
*E. Ziller, PENP i

lear Regulatory fssion

*J. Gedzala, Region 11!
*R, Gardner, Region 11]
*B., Grimes, NRR/DRIS
*S. Guthrie, NRR/DRIS
*N. Jeckin, Region 11!
*7T, Martin, Region 111
*S, Stetin, NRR/DRIS

*¥, Swenson, NRR/PD33
*R, hestberg, Region 111

VITtended the ex1t meeting on April 17, 1890,
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