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EXECUTIVE SUMMARY

During the period between November 6 and December 6, 1991, a Nuclear Regulatory
Commission (NRC) inspection team conducted an electrical distribution system functional
inspection (EDSFI) at the Beaver Valley Power Station, Units | and 2 (BV1 and BV2) to
determine if the electrical distribution system (EDS) was capable of performing its intended
safety functions, as designed, installed and configured. A second objective of the inspection
was the assessment of the licensee’s engineering and techmical support for EDS activities,

To address the first objective, the team performed plant walkdowns and technical reviews of
stud. s, calculations, and design drawings pertaiming to the EDS of both units, paying
particular attention, 1o Unit 1, the older of the two plants. To address the second objective,
the inspectors evaluated the technical adequacy of: calculations and studies; plant
modifications; and corrective actions for previously identified deficiencies. In addition, they
sorducted interviews of naaegemen:, engineering, and plant personi.ai,

Based upon the sample of design drawings, studies and calculations reviewed and equipment
inspected, the team’s conclusions were that the electrical distribution systems at BV and
BV2 are capable of performing their intended functions. In addition, the team concluded that
the engineering and technical support staff is adequate 1o support operation of the plant, The
inspection also identified a number of strengths and weaknesses as discussed in the
paragraphs below.

The most notable strength identified by the inspectors was the quality of the technical staff
provided for the support of the operation organizations, Engineening personnel were found
1o be generally knowledgeable in their areas of expertise, particularly the Materials Section.
Also, the drafting organization and the computerized performance evaluations were good.
The maodification process was found 10 be effective, as were the vanous licensee initiatives.
Twao areas of concern were the small amount of supervisors allowed for the large 1&C and
electrical staff, and the hmited system knowledge displayed by the engineering persontel.
The licensee 1s addressing these issues.  Plant and equipment conditions were found to be
generally good with major components ¢learly labelea.

Although the team did not dentify any operability issues, they did observe weaknesses
affecting both units. Two of these, pertaining to the resolution of identified deficiencies,
resulted in violations. One other issue, related « the operation of the river water valves i a
potentially flooded area, was considered to be a deviation from the FSAR commitment
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Other areas of concern were: (1) the capability of the BV1 auxiliary feed pumps to operate al
runout conditions; (2) the dynamic loading of the BV1 and BV2 emergency diesel generators:
(3) sizing of the Unit 2 cables in 4 kV applications; and (4) the availability of design

documents for the Unit 1 plant. Areas of concern affecting both plants include: (1) setting of

degraded grid relays; (2) seismic qualification of 480 V switchgear and breakers; and (3)
short circuit calculations for the 125 Vde buses. The lack of Unit 1 documentation resulted
in various unresolved items which need further attention.  Some of these include: interrupting
rating of the 4 kV breakers, penetration heat loads; and short circuit calculations.

A summary of the team's findings 1s contained in the attached table. The table #1so identifies
the applicability of the issue 10 each unit and the sections of the report which discuss the
specific issues.
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SUMMARY OF INSPECTION FINDINGS

Violati Section Number 50-
¥ Inadequate Corrective Action
. Breaker Fault duty 39.2 412/91-80-01
Breaker Coordination 31 412/91-80-02
Deviat
L River Water MOV Flooding 423 334/91-80-03
Unresolved Items
L Setting of Degraded Grid Relays 3.5 334/91-80-04 &
412/91-80-04
2 4 kV Breakers Interrupting Rating 9.1 334/91-80-05
3 125 Vdc Short Circuit Calculation 392 134/91-80-06 &
412/91-80-06
4, Steady State Loading of EDG 3132 334/91-80-07
- ¥ Dynamic Loading of EDG JINR3& 134/91-80-08
5.24 412/91-80-08
6. EDG Mode Change 3.12.4 334/91-80-09 &
412/91-80-09
7. Penetration Heat Loads 3.13.1 334/91-80-10
8, Cable sizing 3.14 412/91-80-11
9 Unit | design documents 3.16 334/91-80- 12
10.  Capability of Auxiliary Feed Pumps 4.1 334/91-80-13
11 Switchgear Seismic Qualification 4.4 334/91-80-14 &
412/91-80-14
12.  Rating of diesel generator PTs 5.3 334/91-80-15
13.  Generator Bearing Cooling 5.4 412/91-80-16

14, Relay Testing 5.2.3 334/91-80-17
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The inspection considered conformance to General Design Criteria and other regulatory
requirements as well as the licensee's commitments contained in applicable portions of the
plant's Technical Specifications, the Final Safety Analysis Report and appropriate safety
evaluation reports,

Section 2 of this report provides a general description of the BV and BV2's electrical
systems. The details of the specific areas reviewed, the team’s findings and the applicable
conclusions are described in Sections 3 through 6.

2.0 ELECTRICAL SYSTEMS

Beaver Valley Power Station, Units | (BV1) and 2 (BV2), generate 1,026 MVA of power
each at 22 kV. This power is transmitted from the generator to the main transformer and
two unit station service transformers through isolated-phase bus duct. The main transformer
steps ap the voltage from 22 kV to 345 kV and transmits it to two separate 345 kV
switchyard buses. The 345 kV buses are connected through autotransformers to associated
138 kV buses in the switchyard. The 138 kV and 345 kV switchyards, combined, constitute
the Beaver Valley transmission and switching system. This includes six transmission lines
connected to the 345 kV buses and seven lines connected to the 138 kV buses. A simplified
single line diagram of the BV1 and BV2 electrical systems is provided as Atachment 2.

The unit station service transformers step the voltage down from 22 kV and feed four

4160 V buses A, B, C, and D. An alternate source of station service power is provided by
the system station service transformers. These transformers receive their power from two
separate 138 kV buses, in the switchyard, and feed the same buses after stepping the voltage
down to 4160 V. During normal plant operations, the station service power can be derved
either from the two unit station service transformers or from the two system station service
transformers. In addition, power can be supplied from & combination of a unit and a system
station service transformers. In the event of a loss of the selected power source, an
automatic fast bus transfer to the remaining source occurs, During plant start-up, hot
standby, and shutdown, the 4160 V buses receive power from the two system station
transformers.

~edium voltage distribution at the plant is accomplished at 4160 V using the four normal
buses, A, B, C, and D. These four buses provide power to all station auxiliary loads. Two
of the normal buses, A and D, supply preferred power to the 4160 V emergency buses AE
and DF, respectively. In the event that normal power is lost, power to buses AE and DF is
supplied from the emergency diesel generators (EDG) which are automatically initiated and
loaded. Buses AE and DF provide power to all safety related 4160 V and 480 V loads.
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Discussions with the licensee's System Planning Group indicated that new stability studies
are undertaken whenever modifications o the transmission and distribution systems are
performed. Presently they are commencing a new study to analyze some changes.

3.3.2 Frequency Regulation

The team reviewed the controls that are in place to ensure adequate frequency regulation of
the transmission grid.

The BV electrical transmission system operates in parailel with other North American
Electricg! Utilities, in accordance with the North Amencan Reliability Council Operating
Guides ia and 1C, The gnd system’s frequency is scheduled to be 60 Hz + .02 Hz. To
bring the frequency to the required schedule, the Beaver Valley Station uses the Automatic
Generation Control (EMPLOYS) system after the speed of the turbine generators has been
stabilized by the speed governors.

3.3.3 Capacity and Reliability

The team reviewed the historical voltage level of the 138 kV system,  For 1990 (no data
were compiled for 1989 and 1991), the minimum voltage registered was 139.08 kV (Spring
and Summer) and the maximum voltage was 144,00 kV (Winter), representing a + 0.7% to
a + 4.0% vanance from the nominal voltage. In an agreement with the Transmission and
Distribution Systems Operation Group, the transmission bus voltages are required to be
maintained at + 5% nominal, but the actual voltage tolerance 1s much better. The good
regulation and voltage level registered are attributed to the large number of generating
stations in the proximity to the Beaver Valley plants. In addition, the station service
transformers are equipped with automatic load tap changers which have the capacity to move
(6 steps in each direction and compensate for voltage changes within + 10%.

The team also reviewed a Summary of Forced Outage Rates and Interruption Data for an
operating life of over seven years and determined the lines to be very reliable. The licensee
indicated that, for abnormal or emergency conditions, the plant operator can send a standby
alarm to the system operator, communicate with him over a dedicated telephone, and request
available resources to improve grid voltage.

On the basis of the documents reviewed, the team concluded that the capacity and reliability
of the grid system were good.
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3.4 Voltage for Motor Control Center (MCC) Loads and Circuits

A review was performed of BV2's Calculation 10080-E-82, Revision 3, dated March 6,
1987, “600 V Cable Sizing for Loads from 480 V Motor Control Centers”, and Addendum
Al, dated October 16, 1990, The purpose of this calculation and its addendum was to verify
the adequacy of the cables used with MCC load, by considering allowable voltage drop,
cable ampacity, and short circuit capacity. The team also reviewed BV2's Calculation
10080-E-113-0, Revision 0, dated March 25, 1980, "Maximum Control Circuit Lead Lengths
for Class |E Motor Control Centers”, and Addendum Al, dated October 30, 1990, The
purpose of this calculation was to ensure that, when the MCC's bus voliage was at its
minimum design level, adequate voltage was available at the contactors for their pick up and
starting the motors. An evaluation of the results of the above calculations concluded that the
calculated voltage levels were adequate for their intended application.

Inscussions with the licensee indicated that equivalent calculations applicable to BV, Nos.
E-82 and E-113, had been prepared, but were not available for review. The reason provided
was that the calculations had not been approved because the assumptions were 100
conservative, Therefore, adequacy of the voltage at the BV MCC loads and control devices
could not be fully evaluated.

3.5 Setting of Degraded Grid Relays

A review was performed of degraded gnd 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 %% + 1.6% of their respective 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, respectively,

To ensure that the specified settings adequately protect the safety related motors from
undervoltage conditions, the continuous ratings of the motors were also surveyed. A
sampling of several 4160 V and 480 V motors revealed a continuous rating of 90% of the
nominal (nameplate) voltage, i.¢., 3744 V and 414 V (460 V x 0.9), respectively, A
comparisun 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 into consideration, the voltage at the motors' terminals could be
considerably less than the motors’ continuous rating.
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The 90% relay setting was verified through a review of several Relay Setting Sheets and is in
accordance with the guidelines contained in BV1 and BV2's "Protective Relaying Philosophy
and Practices for 4160 V and 480 V Systems”, Engineering Standards No. ES-E-00C4,

Rev. 0, dated September 11, 1989, and No. ES-E-003, Rev. 0, dated February 14, 1989,
respectively. The 4+ 1.6% tolerance was calculated in a Westinghouse analysis of the relay
loop.

The team discussed the concern with the hicensee who pointed out that the settings were in
agreement with item 6 of Table 3.3-4 of BV and BV2'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 unresolved pending appropriate analysis or
justification by the licensee (50-334/91-80-04, S0-412/91-80-04).

3.6  Fast Bus Transfer

The Beaver Valley electrical distribution system utilizes a fast bus transter scheme between
the station and offsite sources of power. This transfer is automatically initiated upon loss of
bus voltage from the preferred source, provided that the bus is not faulted. FEither source
may be selected as the preferred source. The scheme uses an early "b" contact from the
tripping breaker to initiate closure of the alternate source breaker. It is designed o complete
the bus transfer before the residual bus voltage and the alternate source voltage are able to
develon substantial out-of-phase conditions,

To ensure that the electrical equipment was adequately protected during the fast bus
transfers, the team reviewed applicable calculations and analysis, logic and elementary
diagrams, and coordination with degraded grid protection. The purpose of BV2's Dynamic
Motor Study, Work Package 166, dated March 25, 1987, and Supplements | and 2 was 10;
1) determine the maximum bus voltage drops and transformer current increases during the
starting of large motors; 2) verify motor stability during automatic and manual bus transfers
between the 22 kV and 138 kV sources; 3) determine motor and bus voltage decay and decay
times during de-energization; and 4) verify motor starting, starting times and motor recovery
after bus transfers. The review determined tiat e study case modeling the transfer from
the 22 kV source to the 138 KV source yiewsd the greater phase angle difference.

However, this phase angle difference was still envi:loped by 1.33 Volts/Hertz recommended
by ANSI C50.41. Additional cases simulated a transfer of a 6 cycle dead bus with no
protective device operating. Actual transfer operation has been accomplished in 4 cycles.

R ——
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Within the scope of review of the documents the team concluded that the fast transfer scheme
used by BV2 was adequate. The licensee 1s currently evaluating Information Notice 91-57
for impact on existing design philosophies.

The summary of results for the Unit 1 Fast Bus Transfer study were lost and only a printout
of the analysis data was retrievable. The licensee was unable to draw conclusions or develop
a new summary from this data during the inspection period.

3.7  Battery and Battery Charger Capacities

To confirm that the safety related batteries are capable of providing adequate voltage to the
respective loads for the design period, the team reviewed Unit 2 calculation No. 10080-E-
202, Revision 0. The calculation was found to follow the procedure outlined in IEEE 485-
1933 and to appropriately account for the bus loads. Ca the basis of their observation, the
team concluded that the sizes of the Unit 2 batteries, as installed, were satisfactory. To
address the Unit | battery sizes, the team reviewed calculation 8700-E-202, Revision 0, and
concluded, as for Unit 2, that the batteries had been adequately sized,

To determine the adequacy of the Unit 2 battery chargers to recharge a depleted battery and
at the same time, supply the applied essential loads, the team examined caleulation 10080-F.
38, Revision 6. The calculation coveied all of the battery ciiargers for Unit 2. The
calculation was found to conform to the recommendations of IEEE 946-1985 and the team
confirmed that no derating of the chargers was required to address high ambient temperature.
However, the team noted that the loads had not been adjusted to take into account the higher
charging voltage. This fact had no effect on the final choice of battery charger size, because
of the margins applied.

3.8 Dc Voltage Drop Calculations

Voltage drop calculations for the de system are needed to determine the voltage drop for the
most limiting components, and to set the battery discharge limits to ensure that adequate
voltage levels exist at the end devices. The voltage at the Unit 2 de loads was addressed in
calculation 10080-E-202, Revision 0. The team reviewed in detail the equations for
determining the voltage of battery system 2-2, including the critical voltage at the terminals
of inverter UPS*VITRBS2.-2,

The team found the method of calculation and the voltage levels at specific loads acceptable.
The licensee was also requested to repeat the calculation with a battery voltage of 1,84
volts/cell, to correspond with the minimum voltage specified by the FSAR. Even with this
conservatism, it was confirmed that the minimum voltage at the battery terminals was two
volts higher than the minimum specified voltage of 105 Vdc.
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Based upon the above, the team concluded that the voltage profile of the battery 2-2 system
was acceptable. Upon reviewing Unit 1 calculation No. 8700-E-202, Revision 0, the team
similarly concluded that the voltage profiles for Unit | battery systems were equally

adequate.
3.9  Short Circuit Analysis

3.9.1 Ac System

The magnitude of fault currents in the ac system and the adequacy of the momentary and
interrupting fault current rating of the electrical distribution system equipment were
examined. For this purpose, calculation No. 10080-E-074, Revision 2, whick calculated the
three phase bolted fault on the 138 kV system station service transformers’ on th® main
generator 22 KV bus; on 4160 V buses; and on 480 V buses was reviewer.. The calculation
considered separately the short circuit current levels when the station load was supplied from
the unit station service transformers and from the reserve supply (138 kV sub-systems), and
included contributions from the 4160 volt emergency diesel generators operating in parallel
with the offsite power sources. The calculation used a computer program based on the
techniques of ANSUVIEEE C37.010-1979 and ANSIIEEE C37.13-1981.

The team reviewed the assumptions used in the generation of short circuit values, and found
them to be nerclly conservative. However, 1t was noted that for all voltages but one,
values of 1.0 per unit had been used. For the 4160 V buses a value of 1,05 per unit had
been assumed. When asked about the maximum voltages available on the systems, the
licensee advised that they were 1.018, 1.06, 1.07 and 1.04 per unit for the 138 kV, 22 kV,
4160 V, and the 480 V systems, respectively .

The team's review of the caiculation results determined that the maximum fault currents
available at the vanous buses were:

a. 42,500 A symmetrical on non-safety bus 2A and 41,900 A symmetrical on safety bus
2AE, at 4370 volts. In comparison, the interrupting capacity of the Gould/Brown-
Boveri circuit breakers was 46 200 A symmetrical at the same voltage,

b. 28,800 A symmetrical at 480 V on safety bus 2N. In comparison, the interrupting
capacity of the smallest circuit breaker was 30,000 A symmetrical.

C. 21,800 A symmetrical at 480 V on emergency motor control center bus MCC2-ES,
In comparison, the interrupting capacity of the smallest circuit breaker was found to
be 22,000 A symmetrical, at 480 volts.
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Based upon the above, the analysis for available short circuit current in the battery sysiem 1¢
urresolved 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).

The team assessed the short circuit ratings of selected cables when carrying fault currents and
concluded that the temperature rise would not exceed the 250°C allowed by 1PCEA
Standards. However, the team expressed concern regarding the handling of parallel cables
of disparate lengths in the same circuit, The total circuit resisiance for the two parallel
cables was found to be correct, but the calculation made no allowance for uneven sharing of
the current between the cables.

The team’s evaluation of this issue concluaed that the current as-built conditions were not a
problem, but the calculation should be revised to ensure no unforeseen etfects when future
loads are added.

A review of the calculation E-62 conclusions determined, and the team concurred, that
several safety related circuit breakers, Heinemann Type CD and Airpax Type 209, had a
short circuit interrupting capability of only 5000 A whereas the required interrupting
capability was 8000 A. Therefore, these breakers were not adequate to interrupt the fault
currents calculated at their installed locations. The above bieakers were found in all Class
1E and non-Class |E battery systems.

Discussions with the licensee indicated that the calculation E-62 would be revised to
eliminate conservatism. However, there was no indication of the extent to which the revision
would affect the results. Also, the team found no evidence that the licensee had taken any
corrective actions to address the deficiency identified by their calculation, This represents a
violation of 10CFR 5C, Appendix B, Criterion XVI, which requires, in part that "Measures
shall be established to assure that conditions adverse to qualily, such as failures,
maifunctions, deficiencies, deviations, defective material and equipment and
nonconformances are mromptly identified and corrected.” (50-412/91-80-02)

310 De System Ground Detection

The team reviewed the method used by BVI and BV2 for detecting grounds on the
ungrounded 125 Vdc systems and for signaling such occurrences. The scope of this review
covered the five Unit 1 and the six Unit 2 battery systems, both Class |E and non Class E.

In all cases, the ground detection system utilized a voltmeter with center zero scale
connected, in a voltage divider arrangement, between the center of two resistors and ground.
In this arrangemen’, a ground on either battery system pole would cause the voltmeter's
needle to swing to a position on either side of the center zero. The magnitude of the
perturbation would depend on the magnitude of the resistance of the pole to ground.
Redundant voltmeters were used, one in the switchgear room ard one in the control room.

e ek i i e e e e e L e N T P — e e T e e
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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 maximum
coincident load for the worst case scenario (Safety Injection) was 2741.3 kW or slightly
below the value stated in the acceptance criteria. In addition, the team determined that the
maximum calculated continuous load was 25793 kW, :iso slightly below the continuous
rating (2,600 kW) of the EDG.

Although both values were well within the 2000 hour rating of the machine, 2850 kW, the
team noted that minimal margin existed ¢ » ween the calculated loads and the imposed limits,
However, the licensce responded that, since the maximum coincident and continuous loading
occurred after the automatic sequencing, potential overloads could be handled
administratively. The licensee also indicated that the calculation was undergoing revisions.
In support of this, they gnvided an internal memorandum, dated February 25, 1991, which
identified incorrect entries found during a review of mechanical inputs in ENG Load Study
Calculation E-48. The summary sheets of this memorandum were an updated version of
Attachment F to Calculation 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 E-048, The licensec reiterated that the
loads are limited by administrative controls and provided operating procedures to
show how certain ‘oads are cycled. However, this was not clear from the bady of the
calculation.

-

For the motor loads on Pages 2A. 3A, and 4A, the memorandum iJentifies the
nominal horsepower, "HP"; the flow curve break horsepower, "Curve BHP"; and a
calculaced break horsepower, "Cale BHP", Sirze, in some ases, the EDG loading
uses the "Calc BHP" which is loss conservative than the "Curve BHP", the team
asked the licensee to provide an analysis or calculation ‘dentifying the bases for the
calculated break horsepower and the criteria for selecting these values instead of the
ones derived from the 7. .+ curves. The team was unable to determine the availability
of suchk data
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The motors for Auxiliary Feed Water Pumps FW-P-3A and -3B appear to be under-
rated for the intended functions. This issee is discussed in details under Section 4.1
of this report.

4. Several discrepancies exist bewween tue loads as identified in the FSAR and in the
memorandum. The FSAR did not appear to veflect the changes identified in
Attactinent F of the calculation, dated January 1989,

In order to verify that the 2745 kW load at the running power factor would be carried by the
EDG, the team compared it to the Reactive Capability Curve included in the EDG Data,
8700-1.30-32, Page 15, but determined that this curve was generic. The licensee was not
able to supply the documented basis and applicability of this curve for Unit | EDGs during
the inspection period.

The team obs:~ved that calculation E-048 only addressed EDa No. 1. The reason for this
was that EDG No. | was more heavily loaded. In view of the February 25, 1991

memora” Jum, 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 load 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 of the above, the steady state
loading of the diese! grnerator is unresa'vod peading revisicrn of the culculation &, the
neensee and review of the results by the NRC, (50-334/91-8,2-07)

The team also performed a summary review of Unit 2 Calculation E-48, Revision 9, dated
November 17, 1987. As for Unit 1, the objective of the calculation was to determine the
maximum coincident load for three scenarios, Loss of Normal Power, Saiety Injection, and
Design Basis Accident. This calculation was performed using a hand calculated tabulation
method.

The team determined the worst case condition to be the Design Basis Accident. For this
case, the maximum coincudent load was 3705 kW. In comparison, the maximum continuous
rating of the EDGs was 4238 kW and the 2000-Hour rating was 4535 kW. On the basis of
the design margin available, the team concluded that the Unit 2 diesel generators were
adequately sized to handle the anticipated steady state loads.
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3.3 Transient Loading Analysis

An analysis to demonstrate the transient loading capability of the BVI] emeigency diesel
generators was included in calculation E-48, as discussed in Section 3.12.2, above. The
team's review of the applicable portions of this calculation revealed thit the analysis was
based upon a generic Dead Load Pick up Capability Curve and upon a manufacturer’s letter,
dated December 4, 1972 to Stone and Webster Engineering Corporation. The Dead Load
Curve was used to analyze Step | of the EDG’s automat ¢ loading, whereas the
manufacturer’s letter was used to analyze the other steps. This letter included a summary of
sample EDG loading cases to which the licensee was to compare the postulated accident
loading steps. As long as these were enveloped by a sample loading case, it was concluded
that th 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
applicable to the Unit 1 EDG's and no back up calculations to support the design basis of the
sample cases. In addition, no diesel generator test as described in Sections 8.6.2 and 8.6.3
of the FSAR was available for review at the time of the inspection. Unit 2 Calculation E-48,
similarly, did not include a transient analysis. Based on the above, the team concluded the
transient loading capability of the Unit | and Unit 2 emergency diesel generators 15
unresclved pending the licensee's retrieval of applicable tests or their preparation of an
appropriate analysis, This issue is further addressed under Section 5.2 (50-334/91-80-08)
(50-412/91-80-08).

: The licensee stated that they had recognized the weakness of the transient analysis and that
- they had initiated a review of the "A-Fault" Computer Software Program with the intent of
performing a new Computer Simulated Transient Analysis.

3124 Load Sequencing

, To address the sequencing of safety related loads on the emer, diesel generators

! following a loss of offsite power, the team reviewed Drawing 8.w-RE-21 CE-4, Revision 4,

: dated March 21, 1989, for Unit 1, and Drawing 12241-E-12A, Sheet 1, Revision 12, dated
June 9, 1987, for Unit 2. The review included the control schemes for stripping the 4160 V

| bus and sequencing the safety relatec loads on the bus, the type and setting of the sequence

\ timers, and the setpoint dnift.

For Unit |, sequencing was accomphished using an electro-mechanical timer with a cam
actuated contact. With this type of timer, the cams are assembled on the same =% and are
| rotated by the same motor. Therefore, the time between load addition remains essentially

| constant and the possibility of two motors being started at the same time because of drift is
non existent. For Unit 2, the automatic sequence was accomplished using “~dividual solid
state timing relays with negligible drift.
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For the heating effect of short circuit currents, the team noted that all the 't values used in
the calculation were less than the recommended values given in Table AS of IEEE 317 for
O*C insulation and that the assumptions were conservative,

For Unit 1, specification BVS-384 specified 30,000 A and 60,000 A asymmetrical,
respectively, for the 480 volt and 4160 volt ¢reuits. In additton, for I'1, a value of £ 8BS
wis specified at both voltages. These numbers are similar to those observed for the Unit 2
penetration assemblies,

Based upon the above, the team co.cluded that the design of the electrical penetration
assemblies for Unit 2, from an overcurrent standpoin!, was satisfactery, For Unit 1,
hewever, the team concluded that, although the design appeared to be satisfactory, they had
no basis for making an appropriate determination (See also Section 3.13.1 and 3.13.3),

3133 Protective Devices Coordination

The team examined the effectiveness of the protective devices in guarding the conductors of
the Unit 2 containment electrical penetrations against prolonged overcurrents, An evaluation
of caleclation E-143 concluded that the circuit breakers tripping mechanisms had been
correctiy chosen and that, for the 480 V circuits, two breakers in series had heen supplied.
For the 4160 V circuits, each penetration assembly was protected by a circuit breaker which
was in turre backed by the associated bus supply breaker. In all cas® the circuit breaker
was set to trip before the thermal limit curve of the penetration assembly was exceeded.

The team concluded that prote on of the conductors in the Unit 2 containment electrical
penetrations was satisfactory, For Unit 1, as above, the team was unable to conclusively
determine whether an appropriate protection had been provided. However, a check of the
curves for the 300 hp Residual Heat Removal Pump motor, RU-P-1B, indicated satisfactory
protection (See also Sections 3, 13.1 and 3.13.2 above),

314 Cable Sizing

To address the sizing of feeder cables used with hoth safety and non safety related loads of
Unit 2 the team revie ved calculation No, 10080-E-072, Revision 2. This revicw revealed
that the calculation allowed the use of a S50°C upper limit for insulation temperature, instead
of the usual 250rC required by the IPCEA Standards, when the cable is subjected to short
circuit currents, The teain expressed concern regarding the finding since ihe allowed
temperature was close to the $77°C auto-ignition temperature of the ~able jacket material
supplied by the Keriie Company, The team also found that an associated 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 redoced the maximum
predicted temperature to below the imposed limit,
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The team was particularly concerned for the absence of a station procedure 10 inspect cables
after a short circuit, a practice specified as important by the architect-engineer in 1985,
Additionally, there was no information available regarding melting and flow of the insulation
and cascading effects on adjacent equipment.

In consideration of the observations pertaining 1o the shoit circuit current available and of the
fact thai no procedure existed requiring a full inspection of the cable after an overload trip of
the feeder breaker, the completeness of the calculation for the BV2 4,16 kV cables is
unrcsolved pending appropriate analysis <A corrective action by the licensee (50-412/91-80-
).

LI5S Cable Separation
(Ciosed) Violation S0-334/89-12-01 - pertaining to s&.oty related cables separation,

Previous inspections, reports Nos, S0-334/88-11 and 50-334/88-17, identified the existence of
cable separation deficiencies at the Unit | plant. A further review of the issues concluded 2
programmatic weakness existed at both plants and a Notice of Violation, 50-334/8¥%-22-03
and 50-412/88-15-02, indicated that adequate separsti== hetween safety related cahles could
not be assured. The finding resulted in the licensee's re-evaliation of the separation program
and the initiation of corrective actions which included plant walkdowns.

The progress of the licensee’s corrective actions was reviewed by the NRC in July 89, This
inspection concluded that the licensee had expended and committed a substontial amount of
resources for the resolution of the deficiency. The corrective actions for Unit 2 were found
to be adequate. However, during a walkdown of the Unit 1 areas for which corrective
actions had been completed, the NRC identified several other deficiencies. As a result of the
new findings, the NRC issued a Notice of Violation, 50-334-89-12-01, indicating ineffective
corrective actions by the licensee.

The progress of the licensee's corrective actions pertaining to Unit | were last reviewed by
the NRC in July 1991, At that time ex.ensive progress was noted, but the NRC requested
that the licensee discuse the status of their separation program with the regional NRC
management, A presentation was prepared and made by the licensee on November 12, 1991,
At that time, the licensee indicated that only 16 more cables needed resolution and that
rerouting would be accomplished during t ¢ ninth refueling outage.
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The team reviewed the design and observed that the three river water MOVs remaining in
the pump room were located at an elevation (approx. 727°) which was below the station
design flood fimit (730%). Yet the MOVs were not qualified for flooding and the room itself
was not water tight. For instance, the access steps were outdoors with a small curb to
prevent normal ground water from flowing down the steps and a drain was located right
outside the pump room access door.

The team was concerned that no analysis existed showing that the valves were capable of
operating and meeting their design requirements in a flooded environment, that no evaluation
had been prepared showing that the area would not be flooded, and that, with three disabled
MOVs, the station would not be able to meet the single failure design criterion.

The licensee stated that 730" flood level was the probable maximum flood (PMF) which
could be termed as a geological event. This is an extremely rare event. They also observed
that the PMF would occur progressively and not without warning, The estimated time for
the river to rise from the mean sea level (695°) to the PMFE was 23 hours, according 10 the
FSAR (pages 2.3-41 and 2.3-43). Therefore, enough time existed for initiating appropriate
corrective actions,

The licensee recognized the design deficiency and suggested that an action statement could be
added to their abnormal operating procedure 1/2.53V.4A, "Acts of Nature - Flood", to
require these valves to be verified open and the power to be removed from them.

While the above actions may be appropriate for the MOVs, the team expressed concern that
other essential components i the pump room or other areas of the station (Units | and 2)
similarly might not be gualified to the PMF.

The MOVs issue is considered to be a deviation from the commitments of the FSAR, Section
2.3.3, which states in part that "all safety related equipment and connecting piping and
wiring is either located above elevation 730.0 ft or adequately protected so that its function is
unaffected by a flood 1o elevation 730.0 ft." (50-344/91-80-03),

Because a second valve had been added 10 one of the lines, the team inguircd whetner a
hydraulic check had been performed to ensure that the pressure drop was compatible with the
system operating requirements, The licensee referred to calculation No. 11700-N-134 which
verified that the new valve provided ~dequate flow to the cooler within 26 scconds of
receiving an open signal. In addition, they indicated that, at every refuelling outage, the
system was tested to DBA flow requirements.  Flows and pressures were recorded at the haat
exchangers inlets and outlets and engineering routinely reviewed the test results,
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A review of the jacket cooling heat exchanger calculations noted that the diesel cooling water
heat exchanger was originally designed to 400 GPM and 86°F, according to the FSAR and 1o
the component specification sheet, but that the licensee had used 260 GPM and 90°F in
calculation 8700-DMC-2469,

The licensee stated that a safety system functional evaluation (SSFE), in 1989, had identified
that the failure of one river water pump would leave the other one having to supply cooling
 both diesels and 1o the other loads in the system. In response to this finding, they did an
evaluation of the heat exchanger performance and found that the reduced river water flow at
the maximum allowable river water temperature was adequate for maintaining the diesel
cooling within the operating limits recommended by the manufacturer. However, the heat
exchanger fouling factors had to be maintained within the limits defined in calculation 8700-
DMC-2469. A performance test prose== had been established to measure the fouling level
on a quarterly basis. The FSAR he .o vet been updated to reflect this analysis,

In caleulation 8700-DMC-2469, the team further noticed a discrepancy between the pressure
reading taken during the 5/26/91 test on diesel EE-E-1B (24 psig) and the pressure input to
the heat exchanger used to calculate heat transfer coefficients (35 psig). The licensee stated
that pressure input to the program of 35 psig (50 psia) was intended to represent a nominal
value for the system. The program used this pressure only as a check for saturation
conditions and the value itself had no effect on the results.

The team had no further concerns in this area.
4.3  CLASS 1E HVAC

In Unit 1, ventilation in each EDG building is provided by one 28,000 CFM ceiling mounted
propeller exhaust fan to remove excess equipment heat through motor operated discharge
dampers. Air enters the room through intakes with motor operated, thermostatically
controlled dampers. Power for all fans and dampers is provided, under accident conditions,
by their respective emergency generator buses.

Since there iy no separate turbocharger dir intake, the digsel draws its own combustion air
(10,550 "FM) from the room and the outdoors through the intake damper. To guarantee
combustion air, starting of either diesel will cause 1ts respective air intake damper o open
regardless of exhaust fan operation,
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The team reviewed the HVAC calculanon for the Unit | EDG buildings, No, 13387, 18, and
noted that heat input from the electrical pancls and ground resistor, although small, had not
been taken into account. Based upon this calculation, the maximum temperature in the diesel
building was determined to be 123°F. The team also determined that the mechanical and
clectrical components in the Unit | EDG buildings were not specifically qualified 1o meet
that temperature. In Unit 2, on the other hand, the calculated temperature (calculation No.
12241-B-181) was used to qualify the equipment to IEEE 323 standards, Since the
equipment is located in a mild environment and, therefore, not included in the environin tal
qualification list, the question regarding differences was never addressed. An assessment of
the equipment in the Unit | diesel building concluded that the ambient temperature should
have minimal impact on the equipment.

The team had no further concerns on this subject.

No areas of concern were identified during the team’s review of the switchgear and battery
rooms and of the safeguards building.

4.4 Seismic Qualification

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 switchgear. The licensee stated that the "racked out" configuration had
been evaluated by way 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 V 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
4 combination of both,

This item is unresolved pending completion of the licensee’s evaluation, (50-334/91-80-14)
(50-412/91-80-14)

To assess the capability of the EDG and suppor: systems to perform their safety function
during and following a design basis earthquake, the team reviewed selected Unit 1 systems
and components. On the basis of the documents reviewed, the team concluded that the
equipment adequately met seismic qualification, The piping systems were designed 1o meel
the 1971 edition of the ANSI B.31.1 Code stress requirements and  seismically qualified
portions were designed to both the operating basis earthquake and the design basis
carthquake, as described in the FSAR, Appendix B - Seismic Design. The team verified that
the program used to conduct the piping stress analysis was applied conservatively.

i
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£.2.3 Relay Testing

The calibration was witnessed of a Class 1E undervoltage relay used 1o start the Unit 1 diesel
generitor A, During this test, the Asea Brown Boveri relay exhibited a setpoint drift which
appeared 10 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
requesting a.. evaluation and a determination of the impact of this condition on plant
operation, By the end of the inspection, the licenses had not completed its evaluation,

The team also reviewed letter RBRBI42, 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 rezactor coolant pumps. The writer of the letter had
suggested that, the day before their testing, the relays should be set outside their Technical
Specification limits so that, by the time they were tested, they would have drified into the
correct band.

The team requested a copy of Engineering Memorandum No. EM 101626 which responded
to the letter, but the licensee was not able to retrieve the response by the end of the
inspection. Therefore, the response of the under voltage relays to temperature changes is
unresolved pending appropriate evaluation by the licensee and review by the NRC.
(50-334/91-80-17)

5£.2.4 EDG Surveillance Testing

A review was conducted of the documentation demonstrating that the BV1 EDGs could
supply the required real and reactive power during the automating sequencing of the Design
Basis Eveit (DBE) loads, For this purpose, the licensee provided the results of the EDG
tests that were conducted during refueling shutdowns. This data indicated that the EDGs
underwent two tests: one test during which load was slowly added up to Letween 2750 and
2850 kW, at a power factor of between 0.8 and 1.0; the other which simulated a LOCA with
a loss of offsiie power. In this second test, the total load was approximately 1725 kW, The
team expressed concern that neither test adequately demorstrated the capability of the EDGs
to accommodate the DBE lcads. The reason for this was that, while the first test enveloped
the maximum anticipated DBE Joads, 1t did not test the resporse of the machine to large
reactive loads added ir a short periodd of ime. The second test appropriately verified the
response of the machine, but the loads added did not envelop the DBE loads. Kugarding
these tests the team also observed that they did not adequately record critical performance
parameters, such as voltage, frequency, and rack position,
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Further discussions with the licensee indicated that they had a Reactive Power Loading Curve
in one of their documents. However, this curve appeared 10 be only for steady state loading
with a reactive power limit of approximately 3450 kVAR. in comparison, the BV1 EDG
specification required 12,400 kVA 10 start 2,200 horsepower of motor load, At 4 0.80
power factor, a rating of 9,920 KVAR would be required. No other docuamentation showing
the instantaneous and short term ratings of the generator, static exciter and voltage regulator
was available.

The licensee provided a letier from General Motors which gave several motor starting
scenarios and predicted voltage drops.  This data was used by the Architect Engineer to
establish the plant motor starting requirements, The letter did not specifically state that the
data pertained 10 the BV installation and did not contain actual calculations. It only
contained a summary of "predictions”. However, the FSAR, Section B.6, states that prior 1o
shipment, the EDGs were tested with accident Joads.

In view of the above, the lack of documentation demonstraing the capability of the EDGs to
provide starting power 1o design basis accident loads. under worst case conditions, 18
unresolved (See also Section 3.12.3),

£3  EDG Potential Transformers

A review of BV drawings 8700-RE-21BT revealed that the potential transformers (PT) for
the voltage regulator and the static exciter were rated at 2,@00/120 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 the Design Basis Accident mode, a ground on one phase would drive the other two
phases 10 4,160 V with respect to ground.

The concern was that ground detection relays. in this application, are noimally set at
approximately 21 A to eliminate nuisance trips. Therefore, a small ground on any phase
would go undetected. This ground, however, would be adequate 1o elevate the potential of
the ungrounded phases to 4,160 V above ground, The potential transformers associated with
‘hese phases would then be exposed 10 a potential of 4,160 V between hive parts and the core
steel and case bushings, with potential damage to the PTs, Damage to the PTs 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. This issue 1§ unresolved pending appropriate review and analysis by the
licensee (50-334/91-80 15).



54 Plastic Pipe in EDG lnstallation

During an inspection of the BV2 EDGs, plastic pipe was used for the cooling - < ar supply 1o
the rear bearing of the EDGs. This pipe appeared 10 have been replaced and, .o 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 of the generator from the broken pipe water spray,

The licensee had no ar ‘ysis 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 £DG,

Regarding the observation that the pipe appeared 1o have been replaced with one of a
different color, the licensee noted that they had replaced six of the eight installed pieces of
pipe over a period of several years, including some that had been damaged and replaced
duning start-up.  The last replacement occurred in October 1990, According 1o Maintenance
Work Request No. 909461 the pipe had been broken in such a manner as 10 allow the jacket
cooling water 10 go into the bearing oil.  During this replacement, the Maintenance
Department requested Engineering to review and approve the use of a material with physical
characteristics different from the originally specified ones. The new material was approved.
However, the team found no evidence that an evaluation had been done of the new material's
performance in the environment of the EDG room and - ompared to the original material’s
specification requirements,

In view of the above, the acceptability of the new plastic pipe is unresolved pending
appropriate analysis by the licensee (50-412/91-80-16).

5.5 Fuse Control

Fuse characteristics differ among manufacturers and classes. Therefore, proper evaluation,
installation, and replacements are necessary 1o ensure appropriate circuit proiection and
coordination, A review was conducted of the licensee's fuse control program and a plant
walkdown was performed 1o verify that the 11 dtalled fuses were in ¢ formance with as-built
drawings.

Curremly, guidance for the replacement of fuses 1s provided by Cv.ction 4.5 of the
Maintenance Manual, "Dail, Maintenance Job Planning and Scheduling”, Revision 1. This
Manual, to ensure circuit protection coordination is maintained, requires that fuses and
circuit breakers be replaced with devices of identical type and ampacity. Discussions with
the {~ensee’s maintenance staff indicated a strong cognizance of this requirement. If the
correct replacement fuse is not available, an engineering evaluation is initiated to identify
valid alternate parts,
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To address potential inadequacies of existing fuses, the licensee was developing a formal fuse
control program that included verification of design, walkdowns, creation of a database, and
revision of applicable administrative procedures. The development of a database for the

Unit 1 fuses was already in progress; the one for Unit 2 was to follow.

The teamn found the licensee's program for the control of fuses to be good, and had no
further concerns in this area.

£.6  Switchyard Relay House Fire Protection/Devection

A walkdown was conducted of the Beaver Valley Units | and 2 switchyard relay house. It
w2 observed that it contained three 05 »xtinguishers locited by two intenor doors. The
fac. ity has a high temperature alarm; but it was Class 2 and it sounded at the Raccoon
service area, located about ten miles from the plant.

The licensee stated that they had planned to intall, within the next several years, a fire
defection system at the relay house. The modification was the result of concerns expressed
by the insuring company pertaining to the loss of the facility.

57  Conclusions

Based upon the sample of equipment and documents reviewed, the team concluded that,
except as indicated below, the licensee had established acceptable configuration controls,
Acceptance criteria for surveillance and testing for most electrical equipment were
appropriate. Maintenance and test procedures were found to be technically adequate.
Similarly, the test and calibration records reviewed showed that the devices were operating
within the applicable acceptance ranges.

The team found areas of concerns, nonetheless, particularly in the performance testing of the
emergency diesel generators’ accident loading documentation, and insulation rating of the
EDG potential transformers.

6.0  ENGINEERING AND TECHNICAL SUPPORT

The team performed an assessment of the capability and performance of the licensee's
organization 1o provide adequate engineering and technical support 1o the plant organizations.
The scope of the inspection included the enginesring organization, engineering performance,
the modification process, and engineering initiatives,



6.1  Engineering Organization

A review of engineering organization charts indicated a clear division of organizational
responsibility. Quality and safety functions were separated from engineering, providing for
an independent oversight of quality control and safety issues. The Nuclear Engineering
Department was organized into four functional sections: materials, general, electrical, and
mechanical engineering. The staffing of each section appeared to be appropriate.  However,
the team observed that the Electrical and Control Engineering Divisions which comprised 22
and 16 engineers, respectively, had only one supervisor for each section, Approximately
50% of the engineer were "contract” or "consulting” personnel, The number of engineers
reporting 10 one supervisor was discussed wich the licensee. The licensee indicated that the
two sections would be broken down into four sections, thereby alleviating the supervisory
burden.

The Nuclear Group's goals were reflected in the Engineering Department’s goals which, in
turn, formed the basis for individual managers’ goals. The nuclear group goals were
presented in the detailed action program objectives and strategies issit °d through the Office of
the Group's Vice Presi¢ont. Included in the objectives were high levels of operating
performance and safety as measured by oversight agencies such as NRC and INPO.

The plant modification projects were generally led by engineers within the Engineering
Department who were selected on the basis of their particular functional specialty
experiences. Maodifications were reviewed by a Change Review Committee which provided
for an assessment of resources to be applied to a particular project. Utilization of project
program engineers to lead such projects was minimal, Evaluations in accordance with
10CFR 50.59 were performed within the Engineering Department,

6.2  Engineering Performance

The performsace of the Engineering Department was assessed by reviewing the "Monthly
Performance Report” and "the Corrective Action Backlog Report Monthly Performance
Indicators.” These monthly performance review documents were considered to be an
effective management tool since they stated and defined goals, analyzed performance results,
and provided a graphic portrayal of the results considering the goals.

The performance trends of backlogs noted in the "Corrective Action Backlog Report” were
considered to be especially useful to indicate areas where appropriate action might be taken
to alleviate an undesirable trend in backlog accumulation, Generally, the trending analysis
showed mixed results with some issues needing improved performance and others exhibiting
performance beyond expectation. In either case, the report was such that management
personnel could identify trouble arcas and initiate appropriate corrective action, if necessary.
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6.3  Equipment Modifications

The team reviewed the licensee's program for plant modifications and design changes to
ascertain that they were processed and implemented in conforma e with established
procedures and regulatory requirements.

Maodifications and design changes are controlled by Procedure NGAP 7.2, Revision |,
“Design Change Control” and are classified as either design changes or minor design
changes. Changes that do not require revision of the Technical Specifications, can be
installed without major coordination or planning, and require minor engineering involvement.
These changes are processed as minor design changes.

The team reviewed a sample of design change packages (DCP), including minor DCPs. The
review included safety evaluations under 10 CFR 50.59 and coniphance with Procedure
NEAP 8,18, Revision 0, "10 CFR 50.59 Evaluations”. The review found the packages
generally 1o be well organized, thorough, and documented in accordance with the applicable
procedures. The team also reviewed two maodifications selected by the licensee as indicative
of their performance. In each case, the lead engineer responsible for carrying out the
maodification program was selected by the engineering manager. In these examples, the
management of the modification by the lead engineer was highly successful,

This madification was performed to resolve a problem of chronic clogging of the small bore
piping in the service water system caused by the accumulation of silt, After four incidents of
high temperature alarm activation, an engineering modification request was issued by
Operations. The resolution of the clogging issue, proposed by a contractor, was reviewed
for design adequacy, for safety impact and for consistency with NRC regulations, and
licensee procedures. The lead engineering displayed competence and ownership of this
maodification as evidenced by the effective approach to implementation of the modification
package. The madification was not as yvet complete.

Moisture § Design Modificati

This modification was initiated to resolve a problem with heat exchangers which had been
plagued by heavy tube plugging maintenance, performance deficiency, and internal structural
failures. To meet the design basis performance siandards, an improved design which
involved replacement of the moisture separators was obtained from a contracted vendor.

The lead engineer effectively directed the implumentation of the moisture separator reheater
replacement, following established plant de:.gn review and test procedures. The program
included pre-operational testing which confirmed the improvements in heat transfer
performance and cycle heat rate.



6.4 Lemporary Modihications

Other Engineering
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Several licensee initiatives that were identified are indicative of the Beaver Valley efforts to
provide for an effective engineering organization. These included: (1) Establishment of a
digitized drawing system; (2) Development of a configuration control computer process; (3)
Institution of & computerized performance indication process; (4) Implementation of a system
to streamline small design changes; (5) Development of a Project Management Manual for
Engineers, including training; (6) Establishment of & "Constructability Review" and (7)
Conduct of an in-house EDSFI to ensure adequacy of the electrical system.

6.6  Conclusions

The engineering organization was found to be staffed with generally competent personnel.
One area which needs further attention by the licensee is the system engineering approach to
plant performance and review. The lack of system knowledge was evident in various
interviews performed by the team.

Good engineering performance was evident in the permanent and temporary modification
packages reviewed. In each case, the packages were well organized and proper safety
evaluations had been prepared.

Several licensee initiatives were viewed by the team as indicative of the ongoing effort to
improve plant operability and effectiveness of the engineering organization,

7.0 UNRESOLVED ITEMS AND WEAKNESSES

Unresolved items are matters about which more intormation is required in order 10 ascertan
whether they are acceptable items or violations, Unresolved item(s) identified during this
inspection are discussed in Details, Sections 3.5, 3.9.1, 3.9.2, 3,11, 3.12 2, 3,12.3, 3.12.4,
313.1,3.14, 3,16, 4.1,42.3, 44,523, 524,53, and 5.4,

Weaknesses 4re conditions “hat do not constitute regulatory requirements and are presented to
the licensee for thei* consideration,

8.0  EXIT MEFTING

The inspectors met with licensee corporate personnel and licensee representatives (denoted in
Attachment 1) at the conclusion of the inspection on December 6, 1991, The inspectors
summarized the scope of the inspection and the inspection findings.






Attachment | 2 |
Consultants/Contractors |
* 1T, Jenson Consultant - Devonrue |
|

Observers |
* R. Worner Atomic Energv Control Board of Canada

R, Janat Pennsylvania DER/BRP
U.S. Nuclear Regulatory Commission
* J. Andersen Backup Project Manager, NRR
* (. J, Anderson Section Chief, DRS/EB/ES - RI
* 1. E. Beall Senior Resident Inspector
* W, Lanning Deputy Director, Division Reactor Safety - Rl

P. Wilson Resident Inspector

* Indicates personnel present at ¢nit meeting on December 6, 1991,
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ABBREVIATIONS

A or Amp
AC or ac
ANSI
ASME

BHP or Bhp

B L
CRF
CB
CFR
CONED
CCR
CVT
DBA
DC 1
DE’ ¢ -
ECCS
EDG
EDS
FLA
FSAR
FTOL
GDC
GE

GM

GPM or gpm

HV
HVAC
IEEE
kV
kVA
kW

LC
LOCA
LOOF
LV
MCC
MOV
MS or ms
MVA
NEC
NEMA

ATTACHMENT 3

Amperes,
Alternating Current,
American National Standards Institute.
American Society of Mechanical Engineers.
Brake Horsepower.
Basic Insulation Level.
Containment Recirculation Fan.
Circuit Breaker.
Code of Federal Regulations.
Consolidated Edison
Central Control Room.
“onstant Voltage Transformer.
2sign Basis Accident.
irect Current,
iesel Engine Manufacturers Association.
mergency Core Cooling System.
cmergency Diesel Generator,
Electrical Distribution System.
Full Load Amps.
Final Sarety Analysis Report.
Full Term Operating License.
General Design Criteria.
General Electric.
General Motors.
Gallons per Minute,
High Voltage.
Heating Ventilation and Air Conditioning,
Institute uf Electrical and Electronics Engineers.
kilovolts.
kilovolt-amperes.
Kilowatts.
Lead Center,
Loss of Coolant Accident.
Loss of Offsite Power,
Low Voitage.
Motor Control Center.
Motor Operated Valve.
Milliseconds.
Mega Volit-Amperes.
National Electrical Code.
National Electrical Manufacturers Association,






