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DUQUESNE LIGHT COMPANY
Nuclear Group
Beaver Valley Power Station Units 1 & 2

Combined NRC Inspection 50-334/91-80 and 50-412/91~80
Electrical Distribution System Functional Inspection
Unresclved Items

QVERVIEW

Duquesne Light Company has reviewed the results of the
Electrical Distribution System Functional Inspection of
Beaver Valley Units 1 & 2, Combined Inspection Repert 50-
334/91~-80 and 50-412/91-80. This response addresses the 14
unresolved i ems identified in the inspection report. The
level 1V violaticn and the deviation which were part of this
report have been addressed separately in a previous submittal
to the NRC (dated May 8, 1992).

As stated in the Inspection Report, it is agreed that several
issues contained within the 14 unresclved items represent
potential design weaknesses and areas of concern, but not
plant operability issues. Most of these weaknesses are the
result of the calculation methodology applied for Beaver
Valley Unit 1 (BV=1l) in the early 1970s. 1If issues ol safety
significance develop during the effort to address these
unresolved items, appropriate review/corrective measures will
be taken to rescolve the issues.

Our scheduled response times reflect the extent of analytical
efforts required to completely resolve the issue. This
recognizes that a substantial amount of this work can only be
performed sequentially (i.e., with the performance of one
task dependent upon the completion of another).

In the Executive Summary of Inspection Report 91-80, two
areas of concern in the technical support area were
identified. To address the concern of the small number of
supervisors relative to the size of the electrical
engineering staff, an interim crganization has been
implemented that increased the number of supervisors from 2
to 4. To address the issue of limited system knowledge of
the en?ineerinq personnel, tho overall training requirements
for all Nuclear Engineering Department personnel is currently
under review by department management.

The resolutions of each of the unresolved items is prescribed
as follows.



P T — B R R R R B R R S R

Page 2 of 24

1. Setting of Degraded Grid Relays 50-334/91-80-04 and
50-412/91-80-04

Description:

A review was rerforned of degraded grid relay settings and
reset capability, coordination with the EDG start and fast
bus transfer schemes, and applicable schematics. This
review determined that the degraded grid relays on the 4160
V and 480 V safety related buses were set at 50% +/-1.6% of
their rc:gective nominal bus voltage. Therefore, the
minimum theoretical voltages allowed on the switchgear and
on the load center buses, before the appropriate automatic
action takes place, are 3677 V and 424 V, recpectively.

To ensure that the specified settings adequately fpr.tect
the safety related motors from undervoltage conditione, the
continuous ratings of the motors were also surveyed. A
sampling of several 4160 V and 480 V motors revealed a
continuous rating of 9%0% of the nominal (nameplate)
voltage, i.e., 3744 V and 414 V (460 V x 0.9),
raspoctivoly. A comparison of the above values shows that,
under degraded voltage conditions, the 4160 V motor would
be operating at a voltage below their minimum continuous
rating and that a 10 V margin exists for the 480 V motors.
In addition, when the cable voltage drop from the bus to
the motors is taken intc consideration, the voltage at the
motors' terminals could be considerably less than the
motors' continuous rating.

The 90% relay setting was verified through a review of
several Relay Setting Sheets and is in accordance with the
guidelines contained in BV-1 and BV-2's "Protective Relay
Philosophy and Practices for 4160 V and 480 V Systems",
Engineering Standard No. ES-E-004, Revision 0, dated
September 11, 1989, and ES-E-003, Revision 0, dated
Fe ruar{ 14, 1989, respectively. The +/~1.6% tolerance was
calculated in a Westinghouse analysis of the relay loop.

The team discussed the concern with the licensee who
pointed out that the settings were in agreement with Item 6
of Table 3.3-4 of BV-1 and BV-2's Technical Specification.
The licensee also indicated that the transformer tap
settings kept the bus voltage near the nominal values.
However, they were unable to provide an analysis to show
that the motors could be operated below their continuous
rating should a degraded voltage condition exist.

The setting of the degraded grid relays and/or the
capability of the safety related motors to operate below
their continuous setting is unresc~lved pending appropriate
analysis or justification by the licensee (50-334/91~80-04,
50-412/91-80-04) .
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Proposed Resolution: 50-334/91-80-04 and 50-412/91-80~-04

The current degraded grid relaY setpoints were established
recognizing that equipment will operate below 90% of
nanegllto voltage for periods of time with minimal impact
on the egquipment and that corrective actions would be taken
to improve degraded grid conditions. The electrical grid in
the BVPS area is very strong and does not operate at
degraded voltage conditions or normall: experience voltage
excursions of a magnitude to cause low voltage concarns.

The degraded grid relay setpoints will be addressed by the
upgrade of applicable electrical calculations. Pending
comflction of this effort, the use of interim ~etpoints
will be investigated and implemented, if appropria_e. Final
secpoint determination will be made after completion of the
necessary calculational efforts.

Scheduled Date:

50-334/91-80-04 Interim setpoints implemented - 9th
refueling outage
Final setpoints imp’': wented -~ 11th
refueling outag:

$0-412/91-80-04 - Intcerim setpoints implemented - 4th
refueling outage
Final setpoints implemented -~ S5th
refueling outage

4 KV Breaker Interrupting 50~334/91-80-05

Description:

The team was unable to make an assessment of the adequacy
of the circuit breakers to interrupt the Unit 1 system
fault currents. However , the team determined that the 4
KV breakers had an interrupting capacity of only 30,000 A.
When this is compared to the 46,200 A interrupting rating
of the Unit 2 «circuit breakers and when the small
interrupting margin of the Unit 2 circuit breakers is
considered the adequacy of the Unit 1 breakers is »>f
concern. Therefore this issue is unresolved pending
appropriate calculations by the licensee.

Proposed Resolution: 50-334/91-80-05

The Ynit 1 4kv circuit breakers were supplied from the ITE
Corporation . These breakers are all Type SHX250 except for
the feeder breakers to the non-1E 4kv buses which are Type
SHK350. Per manufacturer's information, the Type SHK150
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breakers are rated 46,200 amps symmetrical at 1.05 per unit
voltage The Type 5HK250 breakers have symmetrical ratings
of 30,000 amps at 4760 volts, 35,000 amps at 4160 volts and
37,500 amps at 3850 volts.

The preliminary results of a design apalysis indicates that
the worst case calculated short circuit ?enerated on any of
the Unit 1 4kv buses - class 1E or non-class 1E - is 27,600
amps symmetrical. Based upon this preliminary analysis the
interrupting capacity of the 4k' circuit breakers appears
to be adequate. A thorough review of the calculation
inputs, methodology and assumptions will be performed, and
the results recalculated prior to issuance.

Scheduled Date:

50-334/91-80~0%5 ~ Final calculations will be issued by
April 1, 1994

125 vde Short Circuit Calculation 50-334/91-80~06 and

5U-412/91-80-06

Description:

The team examined BV-2 Calculation KNo. 10080-E-062,
Revision 4, which analyzed the short circuit currents
available in battery systems 2-1 to 2-6. The results of
this calculation were then used to assess the interrupting
cagability of the circuit breakers and the ability of t e
cables to withstand the maximum, predicted short circuit
currents. The team focused on the Class 1E battery system
2-2, but all Class 1E and non Class lE systems Wwere
considered.

Pertaining to the calculation, the team noted that it had
not included the contribution from battery chargers and the
dc motors. The team considered the 125 A contribution from
the battery chargers, by itself, to be of  nminor
significance to the results, However, the combined effect
of this and the energy feedback from the applied motors,
e.g., a 60 hp motor on battery system 2-5, could have a
significant imgact on the calculation results and should
have been considered.

No short circuit calculations were available for the Unit 1
batg:rg sy tems. T..erefore, n¢ conclusions could be
reached.

Based upon the above, the analysis for available short
circuit current in the battery system is unresclved pending
the licensee's revision of the Unit 2 calculations and
preparation of the Unit 1 calculations (50-334/91-80-06)
{50-412/91~80-06).
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Proposed Resolution: 50-334/91~80-06 and 50-412/91-80-06

Prior to 1991, short circuit currents were evaluated for
Unit 1 safety related battery sys®ems, and appropriate
modifications were made to existing circuits. Open itemns
whicl. remain vill be resolved prior %o isguing the
calculation.

A short circuit calculation for the Unit 1 non-1lE battery
system will be performed.

significant Unit 1 battery charger and motor centributions
will be factored into these calculations.

Unit 2 calculation 10080-E~062 was reviewed to audress the
concern of DC motors not being considered . It was found
that the contribution of a 30 hp ( 0il Backup Pump) motor
had in fact been considered for battery system 2-5, as
found on page 11 of the calculation 10080-E-062 Rev 4, and
a 60 hp pump motor was considered for battery system 2-6f as
found on ra?o 17 of this calculation. Our review indicates
that significant loads have been considered and that no
additional action is required on this issue.

Scheduled Dac2:

50-334/92-80-06 December 31, 1992: Complecion of
calculations for 125 VDC
safety related systenms

December 31, 1993: Completion of
calculations for 125 VDC
non-safety related
systems

50-412/91-80-06 No additional action is required.

Steady State lLoading of EDG 50-334/91-80~07

SN B 1

Description:

Calculation 8700-DEC-E-J048, Revision 0, dated January 13,
1989, using the spread sheet method, evaluated the steady
state loads for the BV-1 Emergency Diesel Generator (EDG)
No. 1. The study identified the loads imposed on the EDG
at each step of the automatic sequence and for the period
after the automatic loading under three scenarios: Design
Basis Accident, Loss of Normal Power, and Safety Injection.
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The team's review of this calculation revealed that the
acceptance criteria specified that the maximum coincident
(short time) load should not exceed 90% (2745 kW) of the 30
minute diesel generator's rating (3,050 kW), Based upon
the load summary tables, the waximum coincident load for
the worst case scenario (Safctg Injection) was 2741.3 kW or
slightly below the value stated in the acceptance criteria.
In aidition, the team determined that the maximum
calculated continuous load was 2579.3 kW, also slightly
below the continuous rating (2,600 kW) of the EDG.

Although both values were well within the 2000 hour rating
of the machine, 285U kW, the team noted that minimal margin
existed between the calculate ™ loads and the imposed
limits., However, the licensee responded that, since the
maximum coincident and continuous loading occurred after
the automatic sequencing, otential overloads could be
handled administratively. The licensee also indicated that
the calculation was un&etgoinq revisions. In support of
this, they provided an internal memorandum, dated February
25, 1991, which identified incorrect entries found during a
review of mechanical inputs in EDG Load Study Calculation
8700-DEC-E~048, The summary sheets of this memorandum were
an updated version of Attachment F to Calculation 8700-DEC~
E-048.

The team's review of the revised loads list identified
several areas of concern:

1. The worst case loading occurs under the Loss of
Normal Power scenario and, for this case, the
maximum steady state load is 2754 kW, which
slightly exceeds the acceptance criteria of 2745 kW
of Calculation 8700-DEC-E-048. The licensee
reiterated that the loads are limited by
administrative controls and provided operating

rocedures to show how certain loads are cycled.
owever, this was not clear from the body of the
calculation.

2. For the motor loads on pages 2A, 3A, and 4A, the
menmorandum identifies the nominal horsepower, "HPY;
the flow curve brake horsepower, "Curve BHP" and a
calculated brake horsepower, "Calculation BHP".
Since, in some cases, the EDC loading uses the
“"Calculation BHP" which is less conservative than
the "Curve BHP", the team asked the licensee to
provide an analvsis or calculation identifyinj the
bases for the calculated brake horsepower and the
criteria for salecting these values instead of the
ones derived from the flow curves. The team was
unable to determine the availability of such data.
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The motors for Auxiliary Feed Water Pumps FW-P-3A
and 3B appear to be underrated for the intended
functions. This issue is discussed in details
under Section 10 of this report.

4. Several discrepancies exist between tre lovds as
identified in the FSAR and in the memorandum. The
FSAR did not appear to reflect the changes
identified in Attachment F of the calculation,
dated January 1989,

In order to verify that the 2745 kW load at the running
ow( - factor would be carried by the EDG, the team corpared
t to the Reactive Capability Curve included in the EDG

Data, 8700-1.30-32, Page 15, but d>termined that this curve

was generic. The licensee was not able to supply the

documented basis and apflicability of this curve for Unit 1

EDGs during the inspection period.

The team observed that calculation 8700-DEC-E-048 only
addressed EDG No. 1 The reason for this was that EDG MNo. 1
was more heavily lcaded. 1In view of the February 25, 1991
memorandum, the team calculated the EDG No. 2 loads and
found them to be less than those on No. 1. The team also
observed that swing pump lecad had not been considered to be
carried either by EDG No. 1 or by EDG No.2.

The above issues were identified and discussed with the
licensee who agreed that the revised calculation would
include necessary clarifications. In view ¢f the above,
the steady state loading of the diesel generator 1is
unresolved pending revision of the calculation by the
licensee and review of tha results by the NRC. (50-334/91~
80-07)

Proposed Resolution: 50-334/91-80-07

1. %he Unit 1 EDG loading has been investigated and it was
found that by more detailed evaluation of the
generator ioads, the 2745 kW 1limit would nct be
exceeded. The team also expressed concern that the
calculation did not specifically mention administrative
requirements for shutting down the auxiliary feedvater
pump prior to manually loading the residual “heat
removal pump on the EDG. A review of the operating
procedures to address loading on the EDG has becn
performed and approovriate statements addressing all
similar administrative controls will be incerporated
into the 'Operating Scenario' section of the revised
calculation,
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5. Dynamic Loading of the EDG 50~334/21-80-08 and
50-412/91-80-08

Description:

An analysis to demonstrate the transient loading capability
of the BV-1 emergency diesel generators was included in
Calculation 10080-E-048. The team's review of the
applicable portions of this calculation revealed that the
analysis was based upon a generic Dead load Pickup
Capability Curve and upon a manufacturer's letter, dated
Decenber 4, 1972 to Stone & Webster Engineering Corp. The
Dead Leoad Curve was used to analyze Step 1 of the EDG's
automatic loading, whereus the manufacturer’'s letter was
used to anzlyze the other steps. This lett.r included a
summary c¢f sumple EDG loading cases to which the licensee
was to vompare the postulated accident loading steps. As
long as these were enveloped by a sample loading case, it
| was concluded that the voltage drop and its recovery time
| to 90% were acceptable.

The team's evaluation of the analysis indicated that there
was no assurance that the curve was applicabie to *he Unit
1 EDGs and no back up calculations to support the design
basis of the sample cases. In addition, no diesel
| enerator test as described in Jections 8.6.2 and 8.6.3 of
: e FSAR was available for review at the time of the
| inspection. Unit 2 Calculation 10080-E-048&, similarly, did

r.ot include a transient analysis. Based on the above, the
| team concluded the transient loading capability of the Unit
| 1 and Unit 2 emergency diesel generators is unresolved
} pending the licensee's retrieval of applicable tests or
their preparation of an appropriate analysis. (50-334/91~
80-08) (50-412/91-80-08).

Additicnally, the team reviewed surveiliance testing of BV-
| 1 EDGs for the ability tec supply the required real and
reactive power during auto sequencing. One of the tests
simulated « 12CA with loss of offsite power. The second
f verified the responsr of the machine but the loads added
| fail to envelope DBE loads. It was also ncted that
| critical performance parameters were not adequately
| recorded (i.e., voltage, frequency and rack position).

Proposed Resolutinong

|

| 50-334/91-80~-08 -- A transient analysis to evaluate EDG

| loading capability is being performed utilizing a
computerized program combining »oth analytical and test

| information. Testing is being planned for the Sth

| refueling outage to gather performance data not currently

| available. The modeling validation will be completed
within three (3) months after the 9%th refueling outage.

NUSTNTSEIN 30 TSN Wss



T R W R T e

Page 10 of 24

Additional validation effort, if deteiminad to be required,
could extend completion of the task to the 10th refuelin
outage. Appropriate corrective action, if necessary, wil
be taken pending the results of this analysis.

Performance testing procedures will be evaluated and
revised, if necessary, assuring that all of the pertinent
performince parameters are recorded.

50-412/91~80~08 -- The scme program will be utilized to
evaluate locading capabili y of the Unit 2 EDGs with
modeling validation to be completed within 3 months after
the 4th refueling outage. Appropriate corrective action,
if necessary, will be taken pending ths results of this
analysis. While a transient analysis for Unit 2 is not
available at present, it should be noted that the Unit 2
EDG manufacturer's loading test was conducted utilizing
larger motors than the actual connected loads.

Scheduled Date:

50-334/91-80~08 Urit 1 EDG analysis to be completed by
3 months after the end of the 9th
refueling outage.

50-412/91~80~-08 Unit 2 EDG analysis to be completed by
3 months after the end of tho 4th
refueling outage.

Performance testirg procedures (0STs) will be revised
by November 2, 1992.

EDG Mode Change 50-334/91-80-09 and 50-412/91-80~09

Description

To address the sequencing of satety related locads on the
emergency diesel generators following a loss of offsite
Dower, e team reviewed Drawing 8700-RE-21 7<.L-4, Revision
4, dated March 21, 1989, for Unit 1, and Trawing 12241-E~
12A, Sheet 1, Revfnion 12, dated June 9, 18&¢ for Unit 2.
The review included the control schemes f2n astripping the
4160 V bus and sequencing the safety related loads on the
bus, the type and setting ¢f the seguence tiners, and the
setpoint drift.

For Unit 1, sequencing was accomplished using an electro-
mechanical timer with a cam actuated contact. with this
type ¢f timer, the cams are assembled on the same shaft and
are rotated by the same motor. Therefore, the time between
load addition remains «ssentially constant and the
possibility of two motors being started at the same time
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because of d+ift is non existent. For Una 2, the
automatic segquence was accomplished using indivi.val solid
state timing relays with negligible drift.

The review of the Beaver Valley 1 electrical schematic
revealed that, when the EDG is in parallel with the offsite
transmission system, a degraded grid condition or a loss of
offsite power would cause the ¢tripping of the normal
breaker and the immediate addition of emergency bus loads,
before the governor could change from the droop to the
isochronous operation, and the voltage regulator could
change from the parallel to the isclated mode. This is
caused by the fact that a set of contacts associated with
the tripped breaker, along with the alreadz closed EDG
breaker, signal the load sequencer to load the emergency
bus. The estimated time for this occurrence could be 0.5
seconds or less. This condition exists every time the EDGs
are tested, including those times when they are tested to
support Limiting Conditions for Operation.

The licensee was unable to provide an analysis fc- this
event by the end of the inspection. The licensee indicated
that they would review their design bases documents to see
if the issue had been addressed. This item is unresclved

ding appropriate review and evaluation by the licensee
(50-334/91-80~09) (50-412/91-80-09).

Proposed Resolution:

50-334/91-80-09

The BVPS Unit No.l EDG has a Woodward type UG-8 governor.
This governor is a mechanical governor and does not have
separate parallel and isochronous modes of operation. If a
scenario occurs as described above, the voltage regulator
will change from parallel to isochronous mode of operation,
but the governor does not have to change its mode of
operation. An evaluation of this event will be performed.

50-412/91-80-0%9

The BVPS Unit No. 2 EDG has a Woodward LGB-50 governor with
ECA Bex. The EGA Box electrically switches the governor
from parallel to isochronous mo 2 of operation when
required. The voltage regulator aleo changes from parallel
to isochronous mode of operation. An evaluatjion of this
event will be performed,

Scheduied Date:
50-334/91-80-09 An evaluation will be completed by
October 31, 19983.

50-412/91-80-09 An evaluation will be completed by
March 31, 1994.
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¥ Fenetration Heat Loads 50-334/91~80~10

Description:

No calculation was available for review to establish the
suitability of the Unit 1 electrical ceatainment
penetrations to carry continuous load currents without
exceeding the allowable temperature rating. Although the
licensee furnished Specification No. BVS-384, Revision 3,
which referenced the IEEE 317 Standard, in the absence of a
relevant calculation, the team had no basis for concludin
that the Unit 1 penetrations were adequately sized an
protected for the continuous loads. Therefore, the
capcbilit{ of the Unit 1 penetrations is unresolved pending
appropriate calculations by the licensee (50-334/91-80-10).

A review of the effects of heating due to short circuits as

well as the protective device scheme for the ability teo

;ozoct conductors against preolonged overcurrents found
at:

1. Short circuit values stated in BVS-184 are
sirmilar to those for Unit 2 penetr .tion
assemblies which were found to be acceptable.

2. Protective devices for the 300 hp Residual Heat
Removal Pump (RH-P-1B) indicated satisfactory
protection based on review of motor ~urves.

Based on the unavailability of calculations the teanm
concluded that, although the design appeared satisfactory,
they had no basis for making an appropriate determination.
The team was alsoc unable to conclusively determine whether
the appropriate protection had been provided.

Proposed Resclution 50-334/91~-80~10

BV~1 penetrations were procured in accordance with
specification BVS-384 from an approved vendor with a 10CFR-
50, Appendix B gro ram. The pen<tration continuous loads
specified were utilized by the penetration vendor as design
inputs. The continuous loading limits for the BV-1
penetrations are specified on the shop drawings provided by
the vendor.

The BV-1 netration vendor is no longer in business, 30
additional data from the manufacturer 1is wunavailable.
Resolution of this item will require development of
additional information not currently available. Since an
immediate concern is not apparent, resolution will be a
long term action.
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Scheduled Date:

§0-334/91~80~10 An ection plan will be developed by
October 31, 1992 to addrers this lssue,

Cable Lizing 50-412/91-80~11

Description:

To address the sizing of the fender cables used with both
safety and non-safety related loads of Unit 2, the tean
reviewed Calculation No. 10080-E~072, Revision 2. This
review revealed that the calculation allowed the use of
550° " upper limit for insulation temperature, instead of
the usual 250° C required by the IPCEA Standards, when the
cable is subjented to short circuit currents. The tean
expressed concern regarding the finding since the allowed
temperature was close to the 577°C auto-ignition
tochrlturc of the cable jacket material supplied by the
Kerite Company. The team also found that an assocliated
Calculation No, 10080~E~020, Revision 3, produced even
higher temperatures than the allowed limit. However, in
this case, the use of larger sizes cables, effectively
reduced the maximum predicted temperature to below the
imposed limit,

The team was particularly concerned for the absence of a
station procedure toc inspect cables after a short circuit,
a practice specified as important bLy the architect-engineer
in 1985, Additionally, there was no information avallable
r.gardinq melting and flow of the insulation and cascading
effects ou adjacent eguipment.

In consideration of the observations pertainina (o Stav
gh -t circuit current available and of the fact ..at .o
procedure existed requiring a full irspection of the caile
after an overload trip of the feeder breaker, the
complet.eness of the calculation for the BV-2 4.16 kV cunles
is unresolved fondinq appropriate analysis and corrective
action by the licensee (50-412/91-80-11),

Pronosed Resolution: 50-412/91-80-11

The 550°¢* C upfer temperature limit for short circuit
considerations is mentioned in calculation 10080-E<020,
Rev.3, not in calculation 10080-E~072, Rev. 2. The basis
for this acceptance criteria is contained in letter 2DLS-
23991, dated 1/7/8S. The 550° C maximum temperature
ensures that a three phase bolted or a phase to phase fault
current cannot cause a cable to ) mite since it is below
the 577¢ C auto-ignition temperzt-oe for Ker te Co. cable
jacket material.
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We have reviewed the existing documentation and Dugquesne
Light CQupln¥ believes that the 550°C criteria stated in
calculation 10080~E-020 Rev. 1 is acceptable.

Calculation 10080-E=020, Rev. 3 was reviewed to determine
if certain cables exceeded the 550° C temperature limit.
Although the condition was indicated in a rtion of the
calculation, the conclusion section indicated the issue had
been resolved for each case. Additional reviews will be
conducted to confirm the adeguate resolution of this issue.

Criteria for cabls t:sting or inspection following short
circuit conditions is boin? developed. Once established
the Ope: ‘ting Procedures will be revised accordingly.

Scheduled Date:

50-422/91-80~11 The above actions will be completed by
December J1, 1992

Unit 1 Design Documents 50-334/91-80~12

Description:

The team noted that much of the design documentation for
Unit 1 wa: not readily available for review during the
inspection. The licensee indicated that the documentation
is retained in deep stnrage and would regquire additional
time for retrieval. Some specific unresolved issues, e.q.,
short circuit available at the 125 Vdc bus and electrica
penetration heat loads, were identified in the section
above. However, thn team also identified other areas where
an adequate evaluation of tue Unit 1 electrical system
could .ot be fully evaluated because of the lac of
documents. These areas include (1) sizing o2f MCC cables
for power and control circuits; (2) acceptability of the
fast bus transfer scheme; (3) short circuit current
avai able at the 120 Vac buses and (4) coordination of dc
rotect.ive devicas,. These issues are unresolved and will
raviewed when appropriate documentation can be made
available by the licensee (50-334/91-80~iZ)
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Proposed Resclution: 50-334/91-80~12
(1) Sizing of MCC Cables for Power and Control Circuits

Preliminary BV~1 calculations B8700~DEC-E~082, Revision

0, "Cable 8izing Analysis For loads Fed By Safety

Related Motor Control Centers" and 8700-DEC~E-113, |
Ravision 0, "1E MCC Control Circuit Vi ltage Drop" were

performed, but have not yet been issued, A more :
detailed review and validation of these calculations is

required prior to their approval and use. Part of the

valjdation requires input from other cal:ulations not

yet complete.

The 8700~DEC~E~082 calculation will be superseded by
other calculations to be developed, while the B700-DEC~
E-113 calculation will be issued.

Scheduled Date:
3afctg.aolltod MCC Power Cable Sizing calculat.on |
will completed by March 31, 1993, :

Safety Related MCC Control Circuit Voltage Drop
calculation will be completed by June 310, 1994,

(2) Acceptability of Fast Bus Transfer Scheme

puring the audit the NRC reviewed in detail the Fast Bus
Transfer Study for BV-2 and found it adequate, The
review of the Unit 1 fast bus transfer concluded that
the summary of results for the study were lost and only
a printout of the analysis data was retrievable.

Due to the time that has transpired between the original |
l;altt:anlfer study and the present, the study will be :
u» .‘ . |

It is expected that the revised BV-1 transfer stud¥ will
ield acceptable results consi:tent with the existing
V-2 transfer study due to the following parallels:

+ Both v its experience similar inputs due to the
influenc?: of connected loads and generators on the
system gi*id.

+ Both uni¢s utilize the same transfer scheme and the
same model 4KV circuit breakers to accomplish the
transfer.

+ BV~1 has a smaller cumulative load to transfer than
BV~2.

- o I . - R S e ———
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pump reached its runout condition. Flows, pressures, and
motor amperes had also been measured.

The team evaluated the net positive suction head available
at the tested runout flow and found it to be below the
required value indicating that during the runout tests, the
pump had operated in cavitation. However, there was no
evidence that the pump had ©been subjected to a
comprehensive damage assessment program and, therefore, no
go. tive indication of the present conditions of the pumps.
he team also noted that the li.ensee had failed to check
the motor efficiency against the given curves. On the
other hand, the team verified that the hydraulic to shaft
horsepower ratios for both motor driven pumps matched the
curve efficiency value for the tested flow.

The licensee recognized the possibility of having run the
gunp in cavitation for the duration of the tests and that
hey could not prove absence of damage to either the pump
or the motor. owever, they indicated that recent monthly

gcttcruancc tests, conducted at the pumps' rated flow (350
PM), showed no performance degradation,

Followi the inspection, the licensee further evaluated
the conditions of the pumps and concluded that apparently
no damage had ovcurred during the runout tests that had
been previously conducted. However, the capability of the
punmp to operate at runout conditions, in the event of a
feedwater line break is unresclved pending appropriate
analysis and corrective actions by the licensee. This
analysis should consider the effects on the motors'
operability and environmental qualification if the motors
are operated above their nameplate rating under worst
anvironmental and voltage conditions. In addition, the
analysis should address the setting of the breakers'
protective devices to ensure that the breakers do not trip
on overload (50-334/91-80-113).

Other than the considerable AFW pumg load increase on the
diesel generator, the load study, Calculation No. 8700~DEC-
048, identified other minor load increases over the FSAR
values for ar. estimated total of 296 HP., The effects of
these added locads on the operability of the diesel
generaturs are discussed elsewhere in the report.

Proposed Resolution: 50-334/91-80~13

The auxiliary feedwater pump concerns have been evaluated,
and it has been concluded that the auxiliary feedwater
pumps at Beaver Valley Unit 1 can experience a runout
condition under postulated accident and test conditions,
Based on a review of past and current test data, the pumps
show no signs of degradation and current performance 18
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acceptable. Test procedures will be revised to assure that
runout conditions are not experienced during future
testing. The manufacturer has confirmed that the pumps are
capable of providing acceptable operation following a ten
minute period at runout conditions.

The motor loads have been evaluated for the postulated
maxirum loading condition. Based on worst case conditions
of temperature rise and ambient temperature, the winding
temperatures remain well below the allowable value. Relay
trip settings will be further evaluated to determine the
appropriate setting considering pump protection and maximum
postulated loads,

Scheduled Date:

$50~134/51-80~-11 The electrical evaluation will be
completed by September 1, 1992, The
test procedures will be revised by
August 31, 1992,

Switchgear Seismic Qualificaction 50-334/91-80~14 and

50-412/91-80~-14

Description:

During a walkdown, the team noticed an unusual amount of
480 V breakers in the racked out position and expressed
concern regarding the impact of such configurations on the
seismic qualification of the switch?car. The licensee
stated that the ‘“racked out" configuration had been
evaluated b wax’ of "in-situ" testing of safety related
MCCs and that this had showed virtually no change in
vibratory response, despite the numerous racked out pans.
Therefore, they believed that the 480 YV switchgear would
respond in a similar manner. The licensee also indicated
that the issue was under review and it would be resolved by
analysis or test or a combination of both,

This item is  wunresclved pending completion of the
licensee's evaluation (50-334/91~-80~14) (50~412/91-80-14).

Proposed Resolution: 50-334/91-80~14 and 50-412/91-80~14

A Duguesne Light Company internal “Safety System Functional
Evaluation" performed rior to the EDSFI inspection
questioned the effect of breakers left in the "“racked out"
8ou1tion on the seismic gualifications of the 480 V Motor
‘ontrol Centers in Unit 1. As a result, "in-gitu" testing
was performed which demonstrated no appreciable effect on
the seismic qualification.
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The MCCs used in Unit 2 are of a different manufacturer,
which can be "racked out " without opening the compartment
door, and will be evaluated for that condition.

A similar review will be performed for the 480 V switchgear
for both Unit 1 and Unit 2 to determine {f there is any
appreciable effect on seismic qualification due to the
racked out configuration.

Scheduled Date:

$0~334/91-80~14 -~ The Unit 1 evaluation will be complete
¢ months after the 9th refueling.

50~412/91-80-14 - The Unit 2 evaluation wiil be complete
6 months after the 4th refueling.

12. Rating of Diesel Generator PTs 50-334/91-80-15

Description:

A review of BV-1 drawings 8700-RF-21BT revealed that the
Potential Transformers (PTs) for the voltage regulator and
the static exciter were rated at 2,400/120 V and 2,400/240
V, respectively. These rating are adequate when the EDG is
operated in the test mode with its "Y" point grounded.
However, when the EDG is operated with the "Y" point
ungrounded, as in Design Basis Accident mode, a ground on
one phase would drive the other two phases to 4,160 V with
respect to ground.

The concern was that ground detection relays, in this
agglicatien, are normally set at approximately 21 amps to
eliminate nuisance trips. Therefore, a small ground on any
phase would go undetected. This ground, however, would be
adequate to elevate the potential of the ungrounded phases
to 4,160 V above ground. The potentia transformers
associated with these phases would then be exposed to a
potential of 4,160 V between live parts and the core steel
and case bushlnqu. with potential damage to the PTs.
Damage to the PT's insulation would ultimately adversely
impact the operation of the voltage regulator and the
static exciter.

By the end of the inspection, the licensee was not able to
provide design bases documents to show that the insulation
rating of these PTs was adequate for operation with a
postulated grounded phase. Tnis issue 1is unresolved
pendi lgpropriato review and analysis by the licensee
(50-334/91-80~-15) .
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Proposed Resolution: 50-334/91-80~15

8c

In order to demonstrate that the insulation rating of the
PTs in estion are adegquate to operate with a postulated
grounded phase, it is essential that the name plate data be
retrieved. Since a bus outage is required, the nameplate
information will be obtained and evaluated during the next
refueling outage.

heduled Date:
50~334/91-80-15 - This will be resolved prior to restart
from the 9th Refueling Outage.

13. Generator Beari.g Cooiing 50-412/91-80~16

Description:

R N N R R =

Duri an inspection of the BV-2 EDGs, plastic pipe was
use.. for the cooling water supply to the rear bearing of
the EDGs. This pipe appeared to have been replaced and, in
one case, the use of a toothed tool was evident. The team
was concerned that a failure of these lines could
ultimately render the EDGs inoperable as a result of a rear
bearing failure, loss of jacket cooling water, or shorting
oif the generator from the broken pipe water spray.

The licensee had no analysis clearly demonstrating the
capabilities of the pipe. However, they indicated that, to
their knowledge the units had been supplied with the
plastic pipe. Apparently, the reason for the pipe was that
an electrical insulating material was required to totally
isolate the rear bearing from the rest of the EDG.

nogardin? the observation that the pipe appeared to have
been r:g aced with one of a different color, the licensee
noted that they had replaced six of the eight installed
pieces of gipo over a period of several years, including
some that had been damaged and replaced dur.ing start-up.
The last replacement occurred in October 1990, According
to Maintenance Work Reqguest No. 909461, the pipe had been
broken in euch a manner as to allow the jacket cooling
water to go into the bearing oil. During this replacement,
the Maintenance Department requested Engineering to review
and apgrovc the wuse of a  material with physical
characteristics different from the originally specified
ones. The new material was approved. However, the tean
found no evidence that an evaluation had been done of the
new material's performance in the environment of the FOG
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room and compared to the original material's specification
requirements.

In view of the above, the Aﬁceptabilitz of the new plastic
gipo is unresclved pending appropriate analysis by the
icensee (50~412-91-80~16).

Proposed Resolution: 50~334/91-80~16

An analysis was performed to justify the installed PVC
piping. The analysis conservatively assumes the following:
1) lowest strength PVC piping installed, 2) the worst case
environmental temperatures, 3) seismic and operating
condition loading and 41 conservative design values on the
pifing. The resuvlts indicate that the PVC p.ping is
sultable for this application.

Additionally, the PVC pipe is compatible vith and
recommended for use with the NALCO 19M coolant additive,
per NALCO's product bulletin.

Therefore, the installed PVC pipe is acceptable for use in
the EDG bearing cooling water connections for the life of
the plant.

Scheduled Date: No additional action is required.

14. Relay Testing 50-334/91-80-17

Description:

T 1 oy ———

The calibration was witnessed of a Class 1E undervoltage
relay used to start the Unit 1 '‘A' diesel generator.
During this test, the Asea Brown Boveri relay exhibited a
setpoint drift which appeared to be temperature related
since the test cart was located in an area where a cold
draft was blowing on the cart and on the relay.

The testing personnel stated that a letter would be sent to
Nuclear Plant Engineering requactin? an evaluation and a
determination of the impact of this condition on plant
operation. By the end of the inspection, the licensee had
not completed its evaluation.

The team also reviewed letter RBRB142, dated September 6,
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The team also reviowed letter RBRB142, dated September 6,
1991, which discussed a setpoint problem with relays 27-
VB100 and 27-VC100. These relays are used to detect -
undervoltage on the supply to the reactor coolant pumps. :
The writer of the letter had suggested that, the day fore :
their testing, the relays should be set outside their
Technical Specification limits so that, by the time they
were tested, they would have drifted into the correct band.

The team reguested a copy of Engineering Memorandum No, EN

101626 which responded to the letter, bu* the licensee was

not able to retrieve the response by the end of the

inspection. Tharefore, the response of the undervoltage

relays to temperature changes is unresolved pending |
agpropriato evaluaticn by the licensee and review by the

NRC (50-334/91-80~17).

Proposed Resolution: 50-334/91~80~17

The relay in gquestion is an ASEA Brown Boveri (romen{
ITE) pe 47H, class 1E undervoltage relay. The setpoin

for this relay is 99 volts with an acceptable range cof 99

to 102 volts per the applicable Rola{ Calibration Procedure

(RCP). The applicable procedures for this relay do not

currently address the environment in which the relays are ,
tested, and will be revised to reflect this, The relay |
testing personnel ace currently ensuring that prior to -
testing, the relays are in a stable environment. Subsequent

rcl&x sting has demonstrated tha® the relay setpoint

remains in its range when calibrated in a more stable test

environment.

Relays VB100 and 27-VC100 are G.E. Type CFV. During

the pe.. smance of  monthly Maintenance Surveillance

Procedures (MSPs), the relay "as found" setpoints were

fecund outside the setpoint range specified. These past

setpoint shifts have since been attributed to cooling of <
the coils due to a time delay between the de-energization 1
of the coil and checking the "“as found" setpoint. The
manufacturer's instruction manual GEI-15526G states that

the rolaz setpoint will increase after heating from
energization. This effect corresponds to that seen from

revieving past relay "as left" and "as found" setpoint

data. Based uron this review, the applicable surveillance

procedures will be superseded with 2 new procedure which ,
will require checking the relay cotgoint immediately after :
de-energization. The relay techniclans are aware of this -
situation and are implementing the proposed changes.

P R— e e i S e S




B T o i e T o T e e T N S —

Page 24 of 24

n reference to letter RBRB142, the letter suggested
.owering the relay setpoint prior to performing the nonthlg
calibration to attempt to compensate for this suspecte
heating cffect. Note that this was never done or seriously
considered. Aleo, note that it was never suggested to
lower the setpoint below Technical Specification limits,
only to a 1limit slightly below that contained in the
agp icabie surveillance procedure which is cousiderably
higher than the Technical Specification limit,

Scheduled Date:
50~334/91~-80~17 =« The applicable relay procedures will
be revised and gor-onnal re~trained by
September 10, 1992.
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