Vivcinia Erecrric axn Power CoMPaNy

RicuMoND, VIRGINIA 20261

February 28, 1992

U.S. Nuclear Regulatory Commission Serial No. 91-765A
Attn: Document Control Desk NLP/RMN R10
Washington, D.C. 20555 Docket Nos. 50-338
50-339
License Nos. NPF-4
NPF-7
Gentlemen:

NORTH ANNA POWER STATION UNITS 1 AND 2

We have reviewed Inspection Report 91-17, dated December 18, 1991 which
transmitted the results of the Electrical Distribution System Functional Inspection
(EDSFI) conducted at North Anna from July 29, 1991 through August 30, 1991. We
responded to the Notice of Violation by letter dated January 16, 1992 (serial number
91-765). This response addresses the 23 technical findings identified in the
Inspection report. In a telephone conversation between Mr. M. Bowling of Virginia
Power and Mr. P. Fredrickson of Region I, it was agreed that a response to these
findings would be provided by February 28, 1992.

The executive summary of Inspection Report 91-17 noted that managemeant controls
and interface of all design basis calculations were nct well defined or implemented.
Our response 1o this issue is discussed below. Our responses to each of the specific
technical findings are provided in the attachment.

Subsequent to the inspection, we have rev.cwed the index of North Anna design
calculations, identified approximately 200 calculations applicable to electrical
distribution system design, and are now in the process of more completely cross
indexing that information. A continuing calculation update effort will further
consolidate those calculations into a more manageable set for lcag term use. We
have also developed additional administrative controls which provide further guidance
tor control of electrical distribution system design calculations. Identified electrical
distribution system design restrictions have been transmitted to North Anna.

In addition, as discussed during the inspection, calculation control measures have
been enhanced as part of our configuration management effort. The new Data
Management Information System (DMIS) currently being implemented provides a
means o' caiculation indexing and establishes the interrelationships for those

calculations. Controls are in place to assure that information placed in DMIS is
accurate and complete.
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As you are aware, the Design Basis Documentation (DBD) program has preparsd
system design basis documents and conducted design information reviews for £ .me,
but not all, of the systems covered by this inspection. In preparing the documents and
in the associated reviews, a large number of open items, including calculation
deficiencies, were identified. Many of the deficiericies identified Auring the EDSFI had
previously been identified as open items under our program Jut had not yet been
dispositioned. Qur preliminary screening of those open *oms identified no issues of
safel; significance. Efforts to 1-solve the open item<, particularly *he upgrade of
calcularions, are underway. If issues develop di.ring this review which could
potentially atfect operabiiity of plant systems or squipment, they will be promptly
documented and evaluated We continue to “elieve that the current scope and
schedule of our DBD program is appropriate, but will continue to review the program
as DBD production and review proceeds.

Also, we are initiating several tests and studies 10 resolve concerns identified during
the EDSFI and our own seif-assessments. The testing will include emergency diesel
generator (EDQG) tests to validate the EDG dynamic model and 480 VAC molded case
circuit breaker tests to document fault current interrupting capability. The studies will
include adequacy cf lightning protection of the 4 Kv reserve station service transformer
overhead bus, EDG reverse power relaying protection, vital bus load analysis, DC
grouna jetection analysis, and the use of two test point overcurrent relay calibratiors.

The © ution Ewectrical | oad List (SELL) was developed from station drawings and first
issu.d in June 1988. Since the original issue, periodic revisions or addenda have
been made to address both load changes and correcr'ons based on additional design
inputs including review by station operations. This is a conservative calculation,
therefore, successiv revisions have tended to lower estimated loads. The majority of
work has been directed toward the safety related 4160 and 480 volt leveis. Most
ricently, the loading calculation for the emergency diesel generators, based on the
SELL, was revised requiring additional scrutiny of the low and medium voltage buses.
Based on the EDG calculation, we can quantitatively state that the current SELL is
overly conservative. The concerns identified about the SELL are being addressed as
discussed in the attachment.

Our schedule for addressing the technical findings is provided with each of the
individua! responses in the attachment. These scheduies reflect the results of our
initial safety significance and reportability screening. Each of the technical findings
has been reviewed, and none has been found to have immediate safety significance.

Final'y, the same Electrical Distribution System Self Assessment process which we
uncertook at North Anna will be conducted at the Surry Power Station. This
assessment is currently scheduled to begin in May 1992 and will apply the lessons
learned from the North Anna eifort. In turn, any new issue identified during the Surry
assessment will be evaluated for applicability to North Anna.
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If you have any further questions, please contact us.

Very truly yours,
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W. L. Stewant’

Senior Vice President - Nuclear

Attachment

ce: U. 8. Nuclear Regulatory Commission
101 Marietta Street, NW.
Suite 2800
Atlanta, Georgia 30323

Mr. M. S. Lesser
NRC Senior Resident Inspector
North Anna Power Station
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Attachment

Discussion of Findings
Electrical Distribution System Functional Inspection
North Anna Power Station

Virginia Electric and Power Company



FINDING 91-17-01: Degraded Grid Voltage Relays. (paragraph 2.2.2)
DESCRIPTION:

The team determined that the degraded grid voltage relay calculations failed to
include all possibls errors in the determination of the relay setting, and of the
allowable value for relay periodic surveillance.

The licensee procedure for relay setting specified an allowable range for relay dropout
0f 3794 Vio 3704 V.

The team noted that no margin existed betweei1 the minimum voltage of 3704 V
required for proper operation of motor starters and the minimum allowable value for
the relay setting.

In addition, the licensee did not consider other errors, such as calcularion errors,
calibration equipment errors, calibration method eérrors, surveillance errors, drift errors,
and potential transformer errors.

SAFETY SIGNIFICANCE:

The lack of error accountability may result in relay operation beyond the acceptable
voltage conditions for safety related equipment.

During the EDSFI inspection we submitted a Nonh Anna Technical Specification
change to NRC to clarify the degraded voltage relay setpoint and tolerance values.
The Technical Specification change was approved on November 29, 1991. The
required degraded voltage setpoint is 3746 £ 7 volts for 7.5 + 1 seconds. This range
takes advantage of the minimum discernible variance of the calibration
instrum< tation, of + 0.1 volt. Bus voltage is measured by a poteritial transformer with
an effective voltage ratio of 60.6 to 1. Therefore, a change of + 0.1 volts on the
secondary corresponds to an approximate variance of + 7 volts on the primary.

During the EDSFI inspection the degraded voltage setpoint caiculation EE-0373, Rev.
0, was revised via Addendum 1, to provide a new allowable range, including relay
tolerance, of 3687 to 3793 volts {3746 +47/-59 volts or (+1.3%/-1.6%)]. This range
readily accommodates the manufacturer's published relay tolerance of less than +1%,
in addition to the calibration instrument error of + 7 volts.

in addition, the current setpoint is biased slightly toward the upper end of the allowable
range. The setpoint must be high enough such that during sustained reduced voltage
conditions (i.e., slightly higher than the trip setpoint), adequate voltage is provided to
the ESF equipment for continued operation. The setpoint must be low enough to
minimize the possibility of disconnecting the emergency buses fro... (he offsite power
source during short term voltage transients, such as those caused by energizing large
electrical loads. Of these two considerations the more important from the standpoint of
avoiding partial loss of ESF actuation is to ensure that a sustained low voltage will be
high enough for ESF equipment to continue to operate.
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One aspect of this finding is that our setpoint control standard, STD-GN-0030, Rev. 2
(Nuclear Plant Setpoints), which was in effect when calculation EE-0373, Rev. 0, was
prepared in April 1991, did not clearly specify which of the setpoint methodologies
should be used for protective relays. The "single element setpoint" methodology
specified in the standard was used, which was consistent with the methodology
previously use< for developing protective relay setpoints. However, the reference to
the standarg was not made in the calculation, and, because of a programmatic
weakness in implementation of the standard, the determination of the applicability of
the standard to all setpoints was not made. This methodology specifies the setpoint
value as the "normal operating value plus a margin of conservatism, to include the
manufacturer's recommendation, good engineering practice, etc." The standard also
provided a methodology for "protection systems,” which specified the calculation of a
channel uncertainty in accordance with the guidance in ANSI/ISA S67.04-1988
(Setpoints for Nuclear Safety Related Instrumentation Used in Nuclear Power Plants).

During the EDSFI inspection, when the NAC team questioned the applicability of the
standard to protective relay setpoints, we promptly submitted a station Deviation
Report to document the programmatic deviation. The corrective action for the
Deviation Report was to revise STD-GN-0030 to clarify its applicability to protective
relay setpoints and to provide training on the use of the standard. These actions were
completed by Novemper 8, 1991. Rev. 3 of STD-GN-0030 identifies protective relays
as single element/szlf actuated devices, or devices that measure a process variable or
signal at a single point (e.g., voltage). The setpoint calculation methodology is
identical to that specified for "single elements” in STD-GN-0030, Rev. 2. ANSV/ISA
S67.04-1988 is referenced in STD-GN-0030, Rev. 3 and is used for guidance in
developing engineering standards and procedures, but is not considered part of the
licensing basis for the our nuclear stations. The "protection systems" methodology of
Rev. 2 has been clarified as applicable to “instrument protection systems" in Rev. 3 of
STD-GN-0030.

Use of channel uncertainties for the establishment of setpoint limits is most useful
when applied to complex instrument loops, with "active" process senscrs (RTDs,
transmitters) and multiple series loop devices, some of whose sensors have the
potential ‘0 be exposed to harsh environmental conditions. In the case of the
degraded voltage protective relays, however, there are no intermediate devices
between the passive sensor (PT) and the final active relay. The elements of this loop
are located in the Emergency Switchgear Room, a mild environment, which is
temperature controlled by a safely related HVAC system. Experience to date indicates
that setpoint drift between calibrations of these relays has been within the specified
relay tolerance.

As discussed in t!ie response to Finding 91-17-03, we are in the process of revising
and updating the voltage profile calculation for the North Anna electrical distribution
system. We believe that this work may result in the quantification of additional
available margin for the degraded voltage relay setpoint limits, and the current limits
can be relaxed further as that quantification becomes available. Calculation EE-0373
will be revised by November 30, 1992 to document more completely the engineering
justification for the adequacy of the existing setpoint margins.
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FINDING 91-17-02: Inadequate Lightning Protection of the 4 kV Safety
Circuits. (paragraph 2.2.3)

DESCRIPTION:

The team found that there was no lightning protection for the overhead 4 kV
distribution system which originates at the RSST.

The licensee indicated that the following actions would be taken:
installation of lightning arresters on the RSST low side terminals,

review the degree of protection afforded by the overhead ground wire, which was
found to provide adequate protection.

The team disagreed with the adequacy of the overhead ground wire because during a
direct lightning strike to the overhead shieiding, the likelihood of high induced
potentials on the 4 kV system could still exist, even in the absence of a direct lightning
strike to the 4 kV leads.

The licensee agreed to further evaluate the condition.
SAFETY SIGNIFICANCE:

The lack of adequate lightning protection could result in safety equipment being
disabled.

Lightning arresters will be installed on the RSST low side terminals. This modification
is proposed for the 1993 refueling outages, when the RSS transformers can be
removed from service.

in response to the EDSF| questions, we concluded that the 4KV overhead bus was
protected from a direct lightning strike by the proximity of the turbine building and the
500KV overhead lines and associated shield cables and that the 4KV cables in trays
routed across the turbine building root were protected from a direct lightning strike by
the masts erected on the roof for that specific purpose. This conclusion was based on
the accepted method in NFPA 78, Lightning Protection Code.

We will review, by February 1993, the lightning protection of the 4KV system with
regard to a direct lightning strike to the overhead shielding cable and the
accompanying induced voltages on the 4KV leads. This analysis is warranted
because the magnitude of the induced voltage is undefined. However, there is no
significant immediate concern, since the 4KV buses and cables are shielded from
direct lightning strikes.
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FINDING 91-17-03 Inadequate Control of Design Calculations.
aphs 2.4.1, 2.4.2, 25.1, 2.5.2, 3.4, 3.5)
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FINDING 91-17-03: (continued)

13.

14.

15.

12.1 The failure to include service factor values for large motors.

12.2 The omission of as-built data for motor starting and running power
factors.

12.3 The possible overioading of MCC buses.

12.4 The possibility of worse case startiag loads or worse case loac
sequences that have not been analyzed.

12.5 The possibility of lower than minimum required voltages at safety
related loads.

12.6 Justification for conservatism S.E.L.L. calculation, and example where
loads exceeded ratings.

12.7 The possibility of miscoordination at 480 V branch circuit breaker
circuits with upstream devices (paragraph 2.4.2).

12.8 The possibility of unacceptable voltages at safety related equipment
below 480 V level.

The team reviewed calculation EE-0009, Rev. 1 and noted thal the calculation
assumed that the voltage drop between the battery and the dc distribution
switchboard was negligible. Battery 1-01 and /-03 have cable runs
approximately 200 feet long therefore the calculations should consider the
voltage drop.

Calculation EE-0009, Rev. 1, concludes that the vital bus inverters would
operate down to 101 V dc input. That conclusion was based on an incorrect
interpretation of a telephone memorandum (attached to the caiculation)
between the licensee and inverter vendor. The vendor indicated in the memo
that any operation below 105 V DC must be justified by actual tests. The
licensee indicated that operations of the inverter at voltages less than 105 V
DC had been demoiistraied during a battery charger capability test. The focus
of that operation/test was not the performance of the inverter. The test would
not qualify as an inverter *est as prescribed by the vendor, since several
parameters, such as inverter load current, were not monitored.

Calculation 14258.08-E-3, Rev. 0, dated August 11, 1983, used measured
loads, taken during normal s:ation operations to represent accident loads,
without justification. Use of correct values for accident loads are needed to
assure proper sizing and operation of the inverter and battery charger.
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FINDING 91-17-03: (continued)

16.

17.

18.

19.

20.

The battery charger calculation assumes an accident loading for the vital bus
inverters to be equivalent to a load that has been measured during normal
station operation. The ability of the battery chargers to carry the bus load and
recharge a discharged battery to full capacity in 24 hours was highly
dependent on the value used for inverter accident loading. The licensee had
submitted a preliminary analysis based on an earlier load study of inverter
accident loading (reference Calculation 14258.08-E-3).

That preliminary analysis failed to account for voltage drop between the
battery and the 125 V dc distribution switchboard. Further, it did not provide a
basis for the 0.8 value used for load power factor. Further the referenced
calculation being used for load inputs (Calculation 14258.08-E-3) delineates
a load power factor of 1.0. It also concluded that for battery charger 1-BY-B-04
its associated DC System load requirements are greater than the battery
charger's rated output current capability 2254A. However, the battery charger
can operate at 250 Amps but it was not tested a. that value. The concern was
compounded by the fact that the chargers were ‘ested at approximately 90
percent (200A) of their rated current output. ~he licensee had identified
Projects EA-91-0704 and EA-91-0705 (duc July 31, 1892, and October 30,
1992), to address inverter accident loac.ng and verify charger sizing,
respectively.

The original purchase specification called for a design basis to be provided by
the emergency diesel generator vendor (also supplier of the EDG dc system)
for the batteries and the battery charger. Documentation could not be
provided by the licensee and may not exist.

The team reviewed calculation E-2, Rev. 0, dated April 28, 1984, and noted
that the calculation did not address the potential impact on dc short circuit
current of replacing the C&D battery with a larger Exide battery.

Tha HVAC calculations were inadequate design documents. Calculations did
not state purpose, assumptions, or references. They contain inadequate
information to determine design of ventilation for safety related electrical
equ:jpmenl to maintain ambient conditions recommended by equipment
vendors.

The team reviewed voltage and short circuit caiculations for the class 1E 480
V distribution system, the 120 V vital bus system, and the 125 VDC distributioi
system. The following generic calculational deficiencies were noted:

20.1 The calculated voltage for 480 V MCCs for both starting and running
cases was less than minimum required voltage for attached loads.
The licensee stated that the duration of time below minimum required
voltage would not be deirimental to equipment and further, the
problem would be minimized because the calculation was
conservative in its estimate of system loads. Calculations did not
support these statements.
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FINDING 91-17-03: (continued)

20.2 The calculated shert circuit ratings for some class 1E molded case
circuit breakers exceeded their breakers ratings.

20.3 Calculated loads at MCCs would exceed their bus ratings under
design basis accident conditions.

20.4 480 V load center impedances used in calculations did not agree with
name plate equipment impedances

20.5 All motor starting cases had not be °n acdressad in the transient
analysis.

20.6 Analysis had not considered worst cas. starting loads or properly
considered load sequencing.

20.7 Calculations used assumed values of motor starting and running
power factors rather than actual values for large moiors. Motor
efficiency in calculations should be based on as-built data sheets.

20.8 Calculations for load and voltage analys's assumed motor service
factors were adequate. The motor service factor should be evaluated
for adequacy.

2i. Calculations for the EDG louvers loading due to a tornado were not available.

22. The team reviewed ihe power required for the major safety related pumps on
the diesel buses as presented in the licensee's Vital Bus Loading Calculation
EE-025. The locad assumed for the component coo'ing water pump and
service water pumps were not the maximum power operating load conditions. |
The cak.. iation had assumed a nominai flow of 8000 gpm to arrive at a pump |
motor power requirement of 345 Kw for the component cooling water pumps.
The licensee confirmed that system tiows of 11000 gpm were possible, which |
would result in the motors drawing 400 Kw. The service water pumps actually |
has peak power requirement of 427 Kw at shutoff. However, the load |
calculation used the valve of 395 Kw. This operating condition would be an
unlikely event and therefore no potential impact on bus loading exists.

SAFETY SIGNIFICANCE:
Design calculations which are not properly controlled. inadequate and inaccurate can

lead to unclear design bases and to improper equipment design, performance, and
modification.
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We have been conducting an extensive design basis review and documentation effort
for our nuclear stations since April 1989. This effont has involved the indexing of all
known design calculations, the physical walkdown and relabelling of plant
components, the updating of vendor manuals and the preparation of System Design
Basis Documents (SDBD) and Plant Design Basis Documents (PDBD - preparation
currently scheduled to start in 1992) to identify mere compietely the system and station
design basis.

Part of this effort has involved the identification ot "critical” design calculations. A
"critical caiculation" is a calculation that substantiates or supports the assumptions or
impacts the plant's safety analvsis. These calculations are listed in Section 16.0 of
each SDBD. Further, during the draft SDBD review, if a potential operability concern
should become evident, this issue is captured as a Potential Probiem Report (PPR)
and reviewed by engineering management under the Problem Reporting System
(Nuclear Design Control Manual Procedure NDCM 6.1).

The Problem Reporting System provides for formal potential problem identification,
whila allowing tirme for further development of engineering information if an actual
deficiency is not immediately anparent. If during the review, the PPR is deemed to
censtitute a station deviation, under the guidance of static n administrative procedures,
Engineering will submit a station Deviation Report, and operability and reportability
under 10 CFR 50 and 10 CFR 21 will be assessed in accordance with the existing
station procedures.

The above process was in use during the preparation and review of the North Anna
electrical distribution system SDBDs in 1989 - 1991. Critical calculations were
identified and deficiencies noted in the SDBD Open Items sectinn, section 24.0.
Although calculational deficiencies were identified, few potential operability concerns
arose, and those were subsequently resolved through the Problem Reporting System,
In paraliel with the DBD effort, in 1990 we developed a plan for the systematic review
and upgrade of all applicable electrical distribution system design basis calculations
for both nuclear stations. This process was ongoing at the time of the EDSFI
inspection.

The lists of open items from the SDBD review and the EDS Self Assessment were
available to the NRC team during the EDSFI inspection. Although some new
calculational deficiencies were identified during the EDSFI inspection, the NRC team
had no operability concerns requiring immediate attention at the conclusion of the
inspection. We plan to continue with the calculation upgrade effort in a systematic,
controlled manner. Calculational upgrades have been prioritized and will be worked
accordingly.

In the area of electrical calculation deficiencies, we have reviewed the index of design
calculations, have identified approximately 200 calculations in this set that are
directly/indirectly applicable to distribution system design, and are in the process of
more completely cross-indexing these 200 calculations in the Document Management
Information System (DMIS). The continuing calculation update effort will further
consolidate these calculations into a more manageable set for long term design use.
In addition, we have developed a new procedure, EE-029 (Calculation Controlling
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Procedure [NEE-Power]). which provides further guidance for control of design
calculations. This procedure wili be implemented by February 29, 1992 Further, we
have formally communicated known electrical distribution system design restrictions to
North Anna via an Engineering Technical Bulletin .

Each individual concern of this finding is addressed below.

1. During the EDSFI, we provided a copy of an original plant design calculation
performed by the A/E. Questions arose regarding the portion of that calculation
pertaining to the ampacity of the Reserve Station Service Transformer secondary
cables. We indicated that the subject portion of the calculation was known to be in
error. We determined that the design basis for the ampacity resided in an informal
calculation maintained by the A/E. While no concern exists with the design of the
cables, we will revise the calculation by April 1, 1982,

2. Either of the two 500/34.5 KV transformers, rated at 112 MVA, could supply three
33.6 MVA RSST's (i.e. 100.8MVA). Recent installation of the third 34.5KV source
transformer (230/34.5 KV) alleviates the need to operate with three RSST's
supplied by a single 500/34.5 KV transformer. The two 500/34.5 KV transformers
comprise the two independent offsite power supplies required for GDC-17 and the
Technical Specifications (the 230/34.5 KV *~ansformer is a spare). Accordingly,
operation with all three RSST's supplied from a single transformer is not a normal
configuration necessitating extensive analysis, Therefore, culculations are not
warranted to support the qualitative UFSAR statement.

3. Non-safety related loads are separated from the safety related power system by
qualified isolation devices. These devices (typically safety-related load center or
MCC breakers) protect the emergency bus from voltage deygradation due to a fault
on a non-safety related load. There are no non-safety related loads on the 4.16KV
emergency buses for a DBA, therefore, the concern resides on the 480V buses and
MCCs. At this voltage level, it can be shown that the EDG is capable of maintaining
adequate voitage on the 4.16KV bus for a 480V fault not directly on the bus (see
Conceptual Engineering Report, NP-2122A, "Load Center Circuit Breakers - North
Anna Power Station", dated May 15, 1990) which was provided ‘0 the team.
Calculation EE-0394 "EDG Fault Current and Voltage" is being developed to
formally document the EDG fault current/voitage response conclusion of the
conceptual report. This calculation will be complete by April 30, 1992.

By standard methodology, voltage at the location of a circuit fault is assumed to be
zero. Therefore, 480V bus voltage can be postulated to be severely reduced for
non-safety (or safety) related 480V circuit faults until the fault is cleared regardiess
of the power source.

The finding implies that non-1E loads should be tripped in the event of an Sl in
accordance with Regulatory Guide 1.75, 1974. North Anna was not licensed or
designed to this Regulatory Guide and does not meet all provisions of the
Regulatory Guide.

4. See response to Finding 91-17-01. Calculation EE-0373 will be revised to
document more completely the justification for the existing setpoint margins.
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5. This issue has been addressed in the latest revision to NDCM 3.7 "Calculations”
and the implementatiun of the new Document Management Information System
(DMIS). NDCM 3.7 was revised and issued on September 25, 19»1. It has several
significant enhancernents including the following: 1) a standardized method for
formatting calculations; all engineering disciplines use a standard format. 2) a
standardized and enhanced cover sheet and reference information sheets to
facilitate data entry into DMIS; 3) provisions for a document relationship to be
established for all references so that interrelationships willi be maintained, tracked,
and kept retrievable; 4) provisions for a standardized document status indicator
with documented definitions for the various statuses. This calculation procedure
has the requirement that the preparer document and assign a relationship to all
design inputs and references used in the preparation of the calcuiation.

6. Assumption 5 states that the cable resistance from the battery to the distribution
panel is negligible. The corresponding battery, 1-l, is located above the control
room, and the panel, 1-EP-CB-12A, is located in the emergency switchgear room.
Based on review of the calculation, the battery to panel feed cable resistance is
relatively low since the remaining circuit length (to the close coil) is several
thousand feet in length compared to approximately 100 feet for the main battery
feed. Because calculation EE-0012 "Control Circuit Voltage Analysis North Anna H
Diesel Generator Breakers" concludes that operating voltage is marginal,
assuming aged batteries, assumption 5 becomes important. However, it should be
noted that the North Anna batteries are relatively new. Accordingly, no immediate
concern exists. Calculation EE-0012 will be reviewed by February, 1993, including
the summary of results which provide recommendations for improvement, and
appropriate actions will be initiated.

7. Engineering Work Request (EWR) 89-232 was an engineering study to evaluate
possible modifications to the installed differential relay for the EDG, to which no
modifications have subsequently been made. The completed EWR is a draft
conceptual engineering report and not a calculation at all. The intent was to
investigate the differential relay instantaneous unit utilization only and not to
address all items enumerated by the NRC in this finding.

7.1 See response to finding 91-17-09.
7.2 See response to finding 91-17-09.

7.3 Loss of excitation relaying already exists on the EDGs. We will investigate
the need for motoring (reverse power) relaying by February 1993.

The adequacy of negative sequence protection provided by existing
voltage restraint overcurrent relaying was verified in the conceptual
engineering report (NP-2122A) discussed in Section 3 of this finding
response. The existing EDG protective relaying calculations will be
revised by February, 1993 to incorporate verification of negative sequence
protection. See also section 9 of this finding response.

7.4 See response to Finding 91-17-09.
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10.

11.

12.

7.5 The fault values are hased on machine reactances. These values will be
documented formally in Calculation EE-0394 "EDG Fault Current and
Voltage,” by Aprii 30, 1992 as stated in section 3 of this finding response.

7.6 See response to Finding 91-17-09.
See response to Finding 91-17-07.

The report, NP-2122A dated May 15, 1990, verified negative sequence fault
protection using steady state current vaiues and determined that protection in
accordance with NEMA MG-1 "Motors and Generators" via the voltage restraint
overcurrent relay, 51V, was adequate. EDG protective relaying calculations will
be revised in accordance with industry standards to include analysis of
unbalanced faults. (See section 7.3 of this finding response for completion date).

Extrapolation of curves below the published values assisted in visualizing the
coordination curves. It is clearly stated in the calculation that the information is an
assumption and theretore, contrary to the NRC team's concern expressed during
the EDEFI. this information should not mislead anyone. Based on the relay
manufacturer's information, the relays will operate within approximately 105% of
the minimum relay pick-up even though the published curve is nct shown below
150%. See response to Finding 91-17-11. We believe that properly documented
extrapolation of the manufacturer's curves is acceptable.

The use of the procedure and the supporting calculation were correct. The
instrument techaician used the term "bottom of the tank" for the tank drain
centerline. Although this is confusing, the important point is that the fuel height
and the pressure switch height were measured from the same datum. The effects
of instrument drift and repeatability and fuel oil density range were not explicitly
accounted for because they are much less than the required accuracy. These
effects will be explicitly addressed in a new calculation, which will be issued by
April 30, 1992,

During a previous NRC SSOMI (February 1989) inspection, a concern
(Unresolved Item 50-338/89-200) was identified regarding miscoordination of the
4KV feeder breaker relays with the 480V load center main circuit breakers. Each
4KV feeger supplies two load center transformers such that this miscoordination
may result in loss of both rather than a single transformer for a 480V load center
bus rault. The miscoordination is clearly documented in North Anna's 10CFR50
Appendix R report. The two transformers in each case are associated with the
same safety train. No concerns were identified during previous Appendix R
inspections. We believe that the miscoordination does not violate Appendix R,
nor is it a significant enough concern to warrant modifications. However, we
agreed to review the setpoints for the associated relaysArip devices.

The preliminary review performed and documented in a conceptual engineering
report, NP-2122A, dated May 15, 1990, determined that the miscoordination
could be corrected with setpoint changes. The NRC was informed of this
conclusion. However, further review indicated that setpoint changes wouid not
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be sufficient, as documented in Addendum 1 to the report dated December 7,

1990.

Again, we determined that the problem did not warrant additional

investigation of modifications.

The results were discussed with the NRC team during the EDSF! and
coordination curves associated with a draft calculation were provided. During
this review, a branch circuit coordination problem was identified, as discussed in
section 12.7 of this finding response. It wa: agreed that no safety concern exists
due to these breaker miscoordinations because the consequences are bounded
by the single failure criteria. Resolution of the entire issue was deferred until we
could complete associated calculations and provide proposed resolutions which
are presently underway. (See section 12.7 of this finding response for schedule.)

121

12.2

123
12.4

125
126
12.7

This finding asserts that we improperly failed to include service factors for
large motors. We did not and do not utilize such factors because we
explicitly determine horsepower requirements of the motor-driven device.
Calculation EE-0025 "North Anna Station Load List" provides the
expected required brake horsepower for all large motors for both
accident and non-accident conditions. The calculated values do not
typically indicate motor operation above nominal ratings requiring use of
the service factors. Other caiculations, such as the voltage profiles, EDG
loading, and fault current analysis correctly utilized these values. For
large motors, both rated HP and maximum expected running KVA based
on calculation EE-0025 have been included.

A large number of starting power factors are excluded from calculation
EE-0C08 "North Anna Voltage Profiles" because the associated motors
never start in the analysis. In other cases, assumed power factors may
have been utilized in lieu of retiievable values as stated in the finding.
The next revision will incorporate the as built data available. The short
circuit calculations utilize as much motor data as is available. The
calculation of record for as built motor data will be reviewed as pan of the
scheduled December 31, 1993 revision to the voltage profile calculation.
The impact on the calculation results will be minimal.

See response to section 3 of Finding 81-17-23.

See response to Finding 91-17-08 for EDG. No other known problems
exist.

See response to section 1 of Finding 91-17-23.
See response to section 3 of Finding 19-17-23.

During the EDSFI, a review identified potential miscoordination between
the 1E 4KV load center feeder breaker relays and several 480 volt
branch circuit breakers. Though undesirable, it was agreed that no
safety concern existed since the consequences are bounded by the
single failure criteria. We agreed to further investigate this concern and
propose a solution.
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batteries. We expect the difference to be small because of the significant cable
resistance.

19. The EDG room HVAC calculation is being revised. The draft cf this revision
confirmed the technical adequacy of the current design. The revised calculation
will be issued by June 1, 1992. The technical review of the adequacy of the
HVAC systems in the safety related pumphouses is scheduled to be completed
by February 1993. We do not believe this to be a significant safety issue. For
further information on our current assessment, see the response to Finding 91-
17-16.

20. The following responses address this finding.
20.1 See respon~e to section 1 of Finding 91-17-23.
20.2 See response to section 2 of Finding 91-17-23.
20.3 See response to section 3 of Finding 91-17-23.

20.4 Of the eight 1E load center transformers, one impedance value was
determined to be in error in calculation EE-0008 "North Anna Voltage
Profiles." An average value for that transformer had been utilized
because as built data was unavailable. The as built data was later
obtained but had not been incoiporated. During the EDSFI, we
determined that adequate voltage margin exists to alleviate immediate
concern over the error. Calculation EE-0008 will be corrected in the next
revision schedu'ed to be completed December 31, 1993.

20.5 EE-0008 "Nonh Anna Voltage Profiles" does not currently consider all
motor starts because in past analysis, the initial load block consisting of
numerous motors starting has proven to be the most critical. Therefore,
this calculation did not mode! or analyze some less severe motor starts.
This concern is more appropriate for limited power supplies such as the
EDGs. For completeness, the next revisicn of calculation EE-0008
(scheduled to be completed December 1993) will demonstrate all motor
starts for at least a single case.

20.6 See response to Finding 91-17-08.

20.7 Calculation EE-0025 "North Anna Station Load List" includes all known
motor data for large motors. That calculation is the basis for others with
regard to this type of information. When EE-0008 "North Anna Voltage
Profiles" was developed, EE-0025 was in development, The fault current
calculations do inciude information from motor data sheets. Starting
power factors for motors are discussud in Finding 91-17-03, Section
12.2 (above). The next revision of EE-0008 (scheduled to be completed
by December 1993) will include all known data for large motors. The
impact will be minimal.

20.8 This issue is addressed in section 12.1 of this Finding response.

Page 15

O T R e W, ST, S B



21.

22.

A design basis calcula*’ on (SWEC calculation number 02070.1210-US(B)-272)
has confirmed that (" . expected differential pressure across the louvers during a
design basis tornado is acceptable.

The Service Water pumps are not normally operated with the outlet valve closed.
By procedure (Operating Procedure 1-OP-49.1 "Service Water System
Operation"), the valves are only closed when pumps are manually started or
stopped, but the valves are then openad to ensure that the pump is operable for
ESFAS automatic actuation. Caiculation EE-0025 does not need to consider
such short duration procedurally controlled transitional conditions in bus loading
analysis.

The Component Cooling pumps have a nominal flow of 8000 gpm which equates
to 435 BHP (345 KW). Under pump runout conditions (which is considered
unlikely), the flow would be 11,000 gpm which equates to 500 BHP. During a
Safety Injection, the Component Cooling pumps remain running. Even if one of
these pumps is at runout conditions, the increased load will not have any adverse
impact on EDG loading, since this case is enveloped by the CDA case which
includes the Recirculation Spray and Quench Spray pumps while the CCW
pumps are stripped from the bus by the CDA signal.
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FINDING 91-17-04:

DESCRIPTION
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FINDING 91-17-04: (continued)

(conﬁnuo’j

9.5-48

9549

9.5-52
9.5-54

9.5-56

9.5-57

9.5-58

Rizcrepancy

Lube oil and jacke! water operating temperatures have
been increased.

Pressure switch for low jacker water pressure alarm is not
consistent with the setpoint document.

The jacket water and lube oil temperature alarm setpoints
are nol consistent with the manufacturer's
recommendations.

Air start system relief valve set pressures are incorrect.

Lube oil thermostat has been reset to a higher
temperature.

Lube oil high and lcw temperature setpoints are not
consistent with the setpoint document.

The high different.:' pressure alarm for the lube oil fifter is
18 psid on 9.5-55, 15 psid on 9.5-56a, and 13 psid on the
actual calibration for the instrument (iCP-P-1-MI-2 FRev.
2 for 01-EG-PS-609H). This parameter is biank in the
station setpoint document.

EDG room fan capacity is given as 50,000 ctm. When in
fact it is only 5000 cfm.

There is no indicator on the chain to show the position of
the EDG exhaust butterfly vaive.

“ The team found that, the UFSAR, states that there was no anc-unciation in the
control room for signals that could render the EDG incapabls 2f responding to an
automatic start signal, i.e., Air Start Manual Isolation Valves closed. Control Room
selector switch in "Manual Local *

The UFSAR was in error, because the air start iso.ation vaive was locked in the
open position and an alarm has been installed in the control room for the selector

switch.

SAFETY SIGNIFICANCE:

Inadequate design and licensing documentation may prevent evaluation of design

modifications.
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This finding addresses three different issues.

A E; .
This item cites several additional exceptions, beyond those stated in Section 9.5.4 of
the UFSAR, to the EDG fuel oil system being in full compliance with the requirements
of ANSI N195-1976 "Fuel Qil Systems for Standby Diesel Generators." We will review
the system by July 31, 1992, and submit & UFSAR change request, if appropriate, 1o
accurately describe the EDG fuel oil system as it relates to compliance with the
requirements of ANSI N1985-1976.

B. Discrepancies between UFSAR and EDG design documentation:
UFSAR page Discrepancy

8311 The UFSAR has been rev.sed to correct the description of
containment recirculation cooling fan loading ot the bus
following a loss of power.

8.3-19 The UFSAR has been revised to correct the EDG rated
load.

9.5-47 thru 9.5-58 This item cites several discrepancies between the UFSAR
and the EDG design documentation. We will review the
specified case by February, 1293 and submit a UFSAR
change request 10 resolve the discrepancies with the EDG
design documentation if requirc” No operability concerns
exist.

C. Annunciation for conditions thal would prevent an EDG start,

A UFSAR change is being processed to correct the statements that there is no
annunciation in the control room for signals that could render the EDG incapable of
responding to an automatic start signal, i.e., Air Stant Manual Isolation Valves closed,
Control Room selector switch in "Manual Local".
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FINDING 91-17-05: Procedures that were not Complete. (paragraph
2241, 23.2)

DESCRIPTION:

The team identified that the Preventive Mainterance Procedure for RSST LTC did
not provide detailed instructions for checking the voltage bandwidth and the
procedures contained no acceptance criteria. The licensee indicated that the
procedure would be revised.

The team noted that the acceptance criteria for protective relay settings for 4 kV
safety related equipment could result in sg stious relay trips. The critetia for
protective relay settings for 4 kV safety related equipment allowed for a trip setting
of 125 percent of motor full load current. With the use of the tull service factor value
of 1.15 and a 10 percent overvoltage condition undesired relay tripping may oceur.

The licensee indicated that a revision of the acceptance criteria would be initiated
to provide suitable margin for relay trip settings.

The team noted that the testing of time overcurrent protective relays were
performed by verifying only one point along the relay characteristic curve, without
an acceptanc criteria that related back to the protection requirements.

When a relay was found out of tolerance, no specific direction was provided except
for resetting the relay and retesting at the original test point. Therefore, after the
resetting, the test did not include a checic of at least two points along the relay
characteristic curve. Also, no reference was made to the required protection lirt.
This may be used to establish corrective action relative to frequency of testing
anc/or relay inspection.

The team noted that the licensee testing practice for initial testing of relays included
at least the checking of two points along the relay curve.

SAFETY SIGNIFICANCE:

Procedures should be complete to ensure that proper actions are taken to conduct
surveillance.

We have written and implemented procedures to provide detailed instructions for
checking the voltage bandwidth and specifying acceptance criteria for the RSST LTC.

As noted by the NRC team during review of 4KV protective relaying calculations, the
criteria for the minimum relay trip setting is 125 percent of motor full load current. This
criteria was dentified as a concern based on possible use of the 1.15 service factor
and a possible 10 percent undervoltage combining to cause an undesired relay trip.
The criteria used is consistent with that recommended in ANSVIEEE 242-1986 (IEEE
Recommended Practice for Protection and Coordination of Industrial and Commercial
Power Systems) and the EPRI Power Plant Reference Series for Station Protection.
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Based on a review during the EDSF| of class 1E 4KV motors, no more than one motor
per train had the potential 1o operate above 100 percent rated horsepower, and its
relay trip setting exceeded 125 percent. Accordingly, no operability concern exists,
Additionally, it should be noted that the 4KV class 1E electrical distribution system is
operated at or above 4160 volts, resulting in lower current damand for 4000 volt (¢ 10
percent) rated motors.

The present trip setting of the 4KV protective relays was established based on the
current transformer ratio and the relay tap setting. Therefore, the setting is incremental
and not continuously adjustable. Based on the existing criteria, it would be rare that a
trip setting could be established at the minimum 125 percent value. This is shown
based on our review of calculations for North Anna class 1E motors where trip settings
generally range from 130 to 150 percent of nominal rated current.

The criteria for 4KV protective relaying, including motors, is contained in our Circuit
Calculations Methods Manual, procedure P-1 entitied "Power Station Protective
Relaying Guide " We ensure that relay settings meet the criteria specified in that
procedure, with justified exceptions. We will revise the procedure by May 1, 1992 to
address the concern. There ig no pian to revise existing calculations to refiect the
change In criteria since no concerns have been identified. As existing calculations are
revised for other reasons the change will be reflectec. Pending the procedure change,
new calculations will reflect the latest methodology.

We have not incurred problems or mis-operations due 10 lack of coordination resulting
from the maintenance testing of only one point on the relay characteristic. We do
however concur that testing two points does have the advantage of better verification
of ti:e avact shape and location of the relay characteristic.

We will initiate a program to identity how to best select the second point on the
characteristic to use for second point verification. This program will begin March 1,
1982, Relny manufacturers and other utilities that utilize this method will be contacted
ior input. Values will be verified in our lab to determine difficulty of testing,
compatibility with existing t¢ st equipment, percentage of variation associated with the
second point and other pertivent data.

Once a method of identifying a second point has been determined, we will begin using
the method 1o issue settings with the second test point as well as plus/minus values
that will be acceptable. The plus/minus values will reflect variation that will not
interfere with the coordination of upline devices. Relays associated with critical feeds,
feeds associated with penetrations, and motors above 1500 HP will receive the two
test point settings first with the remaining relays to follow as setting maintenance is
performed.

The program to identity the method of selecting the second test point will be completed
by March 1, 1993. The settings for relays associated with critical feeds, feeds
associated with penetrations, and motors above 1500 HP will be issued with two test
points and plus/minus values within two years. These settings will be used for
maintena. = testing during the refueling outage following the issue of the settings.
The remai, - settings will be issued with the second setpoint within five years. Those
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relays will be tested utilizing the second test point during the refueling outage
foliowing the issue of the new settings
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FINDING 91.17-06 inadequate Supervision, Surveillance, and Analysis
matic Fast Bus Transfer paragraph

i) Aut




Initial testing or analysis is proposed 10 occur prior to ¢r during the 1993 refueling
outages
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FINDING 91.17-07: Inadequate 4.16 kV Safety Related Buses Short
Circult Cuirert Rating. (paragraph 2.3.1)

DESCRIPTION:

The team noted that the 4.16 kV safety related breaker short circult current interrupti
rating was approximately 2.2 percent lower than the calculated shornt circuit fau
current. The breaker rating should be higher than the calculated fault current.

It was also noted that the short circuit current calculations performed by Virginia Power
for the 4.16 kV safety related buses contained assumptions that allowed for
extrapolation of the motor current contribution beyond those values indicated in
industry standards and contained errors for values of X/R \or several of the motors.
The licensee acknowledged these ernrs and performed a new computer calculation
with revised values. The revised comuter ~alculations showed no improvement.

SAFETY SIGNIFICANCE:

Tne lack of adequate short circuit current rating for the safety related 4.16 kV circuit
could prevent the breakers from properly interrupting a fault. This could result in the
loss of one salety related train.

BESPONEE:

Calcuiation EE-0324, Rev.1 (4KV and 480V Emergency Switchgear and MCC Fault
Currents) determines the avallable fault currents at the 4KV emergency switchgear
buses and concludes that these currents are within the range of the circuit breakers'
imerrupting and momentary capabilities. The circult breaker interrupting ratings are
evaluated based on reduced motor contributions to fault currents. The reduced motor
contributions result from time delays associated with auxiliary (HFA) relays above
those normally factored into industry standards. The reduction fuctors for motor
contributions were determined using an extension of the methodology outlined in
ANSVIEEE standard C37.010-1973 "Application Guide For AC High-Voltage Circuit
Breakers Rated On A Symmetrical Current Basis." This methodology was not accepted
by the NRC team due to the fact that it is not specifically spelled out in ANSI/IEEE
standard C37.010-1979. This disallowance results in the calculated available fault
current exceeding the circuit breaker nameplate rating by a maximum of 2.2%.

We believe that the methodology used is justifiable and the breaker ratings are not
exceeded. We are discussing the methodology with the appropriate IEEE working
group members. Should the methodology not be confirmed, the 4KV motor
contributions will be re-calculated using calculated reactance multiplying factors, as
outlined in the ANSI/IEEE standard, based on motor time constants determined
explicitly for the North Anna Power Station motors as was done in original design
calculations. Calculation EE-0324 will be revised by October 31, 1992, if necessary, to
include the findings.

In the existing calculation, the motor contribution is calculated based on a total of 4.5

cycles breaker contact parting time. This parting time is conservative since a) the only
timing published for the HFA relays is 5 Cycles and b) in-house tests on a randomly
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selected relay concluded that a minimum of 3 Cycles is required 1o operate the HFA
relay alone. We conservatively used 3 Cycles as the total relay delay time for the HFA
relay and the overcurrent relay instantaneous unit and therefore obtained 1.5 Cycles
(breaker time) + 3 Cycles (relay delay time) = 4.5 CKC'” as the total contact partin
time. Using the 4.5 cycles as total panting time results in a maximum calculated fau
current 18% less than the circuit breaker name plate rating.

The error regarding motor X/R (reactance/resistance) values for numerous 4KV motors
resulted from misapplication of values extracted from the manutfacturers data sheets.
Preliminary analysis performed during the EDSFI indicated that calculated fault
currents are unaftected and correction can be deferred to the next revision of
calculation EE-0324 to be completed by October 31, 1992
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FINDING 91-17-08: Unanalyzed Condition of EDG Steady State
Loading/Unverified EDG Transient nalysis
Software. (paragraph 2.3.3.1, 2.3.3.2)

DESCRIPTION:

The team noted that the EDG icading calculations, failed to analyze loading events
which could potentially result in overioading the EDG. It was also determined that the
EDG transient loading analysis was performed using unverified and unvalidated
computer software.

The reasons for the potential EDG ovetloading concerns relate to the fact that the
loading calculations showed a very small margin relative to the rating of the EDG and
the unanalyzed conditions for randomly connected loads to the EDG bus under
accident mitigation events. The EDG loading calculation considered these random
loads: however, they were assumed to be present at given time periods after the
initiation of accident mitigation, while in fact, the accident initiation does not relate to
the connection of the random loads. The connection of the random loads was related
to the loss of oﬂsigopowor. Should an accident occur after the random connection of
these loads, the EDG may be overloaded.

Some of the randomly connected loads were non-salety related. For example, loads
associated with the main turbine generator are automatically connected at various
speed values as the turbine speed decays after a unit trip. Other loads, which were
not required for acc:dent mitigation, were considered to be manually connected at
various time intervals after the initiation of accident mitigation. The calculation failed to
consider the possibility of other randomly connected loads, which could occur prior fo
the accident, such as those cssociated with systems which operate under the
automatic control of pressure and temperature switches, such as HVAC equipment
and air compressors.

The EDG transient loading analysis also failed to consider the condition of having to
start the largest load (or otherwise the worst case load) when the EDG bus was fully
loaded. The licensee indicated that they would pérform the analysis when validation
of the software for the computer analysis was completed.

SAFETY SIGNIFICANCE:

Lack of EDG capability to successfully start and accelerate accident loads or EDG
overloading could impact safe plant shutdown.
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Existing analysis includes the Design Basis Accident, a simultaneous LOCA and
LOOP, as well as a LOOP after a LOCA. We dc not have an analysis which models
EDG loading for an accident occurring after a loss of offsite power. However, the
Emergency Operating Procedures (EOPs) administritively limit EDG loading in this
event. Furthermore, the Technical Specifications plac« e station in a 72 hour LCO
during a loss of one (1) offsite power sourze and a 24 hour LCO during a loss of both
offsite power sources The need to develop diesel loading calculations specifically for
a DBA occurring afier a loss of offsite power was identitied during the April 1991
Electrical Distribution System Selt Assessment conducted at North Anna. We will
analyze this condition by February, 1993, for enhancement to our design.

We have a preliminary calculation (to be finalized b{ October 31, 1992) which
analyzes the condition of starting the largest load (charging pump) with the EDG fully
loaded The calculation was performed by the EDG vendor, Colt Industries, and the
results indicate this condition is acceptable. The vendor used the same software to
model the EDG that was used in our existin ) calculation EE-0026 Revision 0 "EDG
Veltage & Frequency Response.”

Colt developed the computer model to represent the North Anna EDG model type and
utilized significant in-house data to confirm 1. We agree that further verification ‘o the
installed EDGs is prudent. Data to validate this software mode! will be collected during
the 19E_9§Gotaﬂon outages so that the model can be validated for the installed North
Anna s
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FINDING 91-17-09: EDG Electrical Protection. (paragraph 2.3.3.3)
DESCRIPTION:

The existing EDG electrical protection included only voltage restraint overcurrént and
differential protection. The overcurrént protection was set at over 200 percent
generator full load current, therefore, providing practically no protection against
overloads. The differential protection was implemented with an overcurrent relay,
which may result in the likelihood of spurious trps or the lack of desired tripping. The
differential relay was se! to trip with a time delay, which is highly detrimental to the
need for providing fast tipping on internal taults. The licensee had been studying the
possibility of connecting the instantaneous trip element, which is presently Jypassed,
however, the implementation of instantaneous trip may give rise to the possibility of
spurious trips in case of current transformer saturation. The differential circuit accuracy
calculations were provided to the team, but only general type critenia, applicable to bus
differential schemes, and inconclusive data from IEEE Std. 446 was noted. Therefore,
there was no objective evidence that the differential protection could perform as
desired, since no formal current transformer (CT) accuracy calculations for the CT
secondary burden conditions were available. The licensee indicated that they were
not presently re-evaluating the advisability of reconnecting the instantaneous trip on
the differential protection, but they may in the future.

In addition, the voltage restraint overcurrent protection scheme was not bypassed
during an accident, which could cause spurious trips. The overcurrent protection trips
the generator breaker but does not stop the engine. The licensee indicated that an
estimated restoration time after a spurious trip of the EDG breaker was two minutes.
The team noted that the restoration time of two minutes may be too long, but the safety
analysis should be reviewed to supporn this time period.

The team determined that the relay coordination curves were extrapolated beyond the
manufacturer's published values. While the extrapolation was labelled "estimate”, it
portrayed an unsuppor.ed expectation of relay performance, which could lead to
erroneous conclusions.

In addition, the EDG did not have any ground detection equipment. If a ground fault
were to occur, during accident mitigating conditions, no knowledge of a possible
electrical ground condition would be available to the operator. Since most electrical
faults begin as ground faults, ground conditions should be detected. If a ground fault
was allowed to continue, the entire system connected to the EDG bus could be
subjected to possible severe overvoltages to ground, which could be as high as six to
eight times phase voltage.

SAFETY SIGNIFICANCE:

The current protective features and the lack of ground detection may increase the rs!,
of damage to the EDG during testing and when operating under ascident conditions.

Page 29



4 4

{ 14 ’ !
S o f BEET B TSRS SATINAT




In summary, we believe the protective relaying scheme is appropriate for accident
conditions when the EDG will be isolated from the system. Refer to our response 10
Finding 91-17-10 for relaying when the EDG is in test conditions.
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FINDING 91-17-10:  Potential for EDG Overloading and for Undesired
Disabling of safety Signals when Paralleling the
EDG with the Grid. (paragraph 2.3.3.3)

DESCRIPTION:

The team noted that the present EDG test approach included paralleling with the grid,
which under certain conditions may lead to EDG overloading and disabling of safety
signals.

When either EDG 1H or 2J are periodically tested, paralleling with the grid involves
paralleling of the 1H and 2J safety buses, because these two buses are normally fed
from the same RSST transformer C. Under these conditions, if the offsite source
(transformer RSST C) fails, the EDG under test could be overloaded by the additional
load of the opposite safety bus. In addition, the opposite bus EDG may not get a signal
to autamatically start, as required by the loss of offsite power

The team found no objective evidence of an analysis by the licensee for such a
scenano. The team also found that there was no effective protection against the EDG
potential overloading, since the voltage restraint overcurrent relay is set to trip at 230
percent of .l bus voltage. The licensee provided an analysis that concluded that the
potential 1or EDG cverloading and starting signal disabling had a small probability of
oceurrence.

SAFETY SIGNIFICANCE:

The pg(t;onrial overloading of the EDG under test conditions could result in disadling of
the “DG.

BESPONSE:

The failure ¢f RSST C was reviewed during the EDSF| and it was shown that this
failure would result in the isolation of the emergency buses from the transfer bus.
Specifically, since the RSST load side breaker, 15F1, is interlocked with the 34 5KV
RSST C ‘eeder breaker and with emergency bus feeder breakers 15F3 and 15F4,
operation of either 15F1 or the 34 5KV RSST feeder breaker will result in the trip of
both 1573 and 15F4, isclating the 1E buses from the system and each other.

As resognized by the inspection team, the likelihood of losing offsite power while the
EDG is paralleled to the grid is very remote. A probability risk assessment was done 10
estinate the frequency of having a LOOP occur while an EDG is loaded to the system.
This ustimated frequency is 1.24 x 10°3 events per calendar year. The potential for
overloading the EDG when running garallol to the grid was identified during the April
1991 Electrical Distribution System Self Assessment conducted at North Anna. This
situation will be evaluated by February 1994 and appropriate actions initiated.

For a discussion of the voltage restraint overcurrent relay setting, ' wfer to Response to
Finding 91-17-09.
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FINDING ©117-11 inadequate HCP Motor Electrical Penetration
Assembly verioad Protection/Surveillance
(paragraph 2.3.4 and 2.4.2)




Electrical penetration assembly protection for North Anna Power Station was
presented to the NRC during the licensing of Unit 2. This information was reviewed
and approved by the NRC at that time. New test data from Conax, the electrical
penetration assembly manufacturer, has recently been received and this data will be
used to calculate continuous =tings for all of our containment electrical penetrations at
North Anna by February, 1€ A test performed by Conax specifically for this type of
electrical penetration assen. , (IPS-1393) resulted in the penetration being re-rated
to 1560 Amps for the 40 year life at a continuous temperature of 50°C. The relay
sefting is 1200 amps, which is verified by test each refueling outage. RCPs are not
utilized during a DBA LOCA, however, an evaluation of the impact of using the RCPs
during non-D%A events will be performed by February, 1994,

Conax report IPS-701 provides thermal capability curves for all electrical penetration
assemblies based on feed-through conductor size. This information is currently used
for design changes which involve circuits that may impact electrical penetrations. We
will incorporate these thermal limit curves in the protection analysis study for Unit 2 by
February 1994.

it should be noted that during the Conax testing which established the thermal
capability curves (in IPS 701), seal integrity failure was defined as leakage in excess
of 1 x E-6 standard cubic centimeters per second of helium through the inner O-ring
seal, with a differential pressure of 75 psig. This restrictive acceptance criterion serves
10 ensure that the outer O-ring seal, and thus the containment integrity, would remain
intact. For example, this size of a leak would require over 10 days to pass one scc
through the inner O-ring seal into the cavity between the seals. The North Anna ESF
systems are designed 1o return the containment 10 subatmospheric pressure within
one hour after the initiation of a DBA event. The maximum calculated peak pressure
during the event is approximately 45 psig.

Surveillance periods for RCP electrical penetration relay protection are based on
refueling cycles. As we told the EDSFI team, General Electric, the relay manufacturer,
provided a letter stating "...it is suggested that the points listed under acceptance test
be checked at an interval of from one 10 two years." Since our refueling cycle is 18
months, this interval is appropriate.

The NRC team's contention that the guaranteed minimum relay pickup is 150% of the
relay setpoint does not apply to our overcurrent relays. The manufacturer (GE) states
that the relays "pick up at tap value +5% of tap value." Periodic testing verifies that
these relays consistently pick up at the tap setting. No operability issues have bean
identified to date. We will address potential operability issues by the problem
reponting systern as the review progresses.
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FINDING 911712 Settings on the 4.16 kV - 480 V Load Center
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FINDING 91-17-13 Elimination of Grounds from DC Systems (paragraph
2.6)
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FINDING
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We will perform an analysis or test 10 determine the temperature rise across the EDG
rooms 1o the radiator during EDG operation by February, 1993. Following completion
of this activity, we will revise the appropriate design documentation and operating
procedures to reflect any ambient temperature based limitations upon EDG operation,
if required. Thig is not considered to be an operability issue.
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FINDING 91-17-16: EDG High Temperature Alarms above Vendor
Recommended Values. (paragraph 3.2




4. High lube oil temperature shut-down switch. Set normally open contacts to
close on tncroning temperature at 230°F and re-cpen on decreasing
temperature at 225°F. Actual setpoint is 230°F and reset is 220°F,

An internal memorandum written in 1979 did not reference the manufacturer's shop
test report which recommended the present setpoints for lube il and jacket coolant
temperature trips and alarms. The concern with high jacket coolant water temperature
is the potential for “leakage of the seal which ir between the lower cylinder block and
the cylinder liner associated with elevated colant temperatures”. The practical limit
for coolant temperature to prevent seal leakage is in the range of 193°F-207°F.

In addition, experience has shown that when the diesel generators (EDG) are in
operation the ambient air temperature is approximately equal to the diesel room
temperature due to the high cooling air flow into the EDG's room. While a 4°F
temperature rise has been quoted for air entering the inlet of the radiator, there is no
calculational basis for this value. If a 4°F rise were 10 occur the resulting diesel rating
is bounded by the short term (18 hour) rating of 110°F since maximum radiator inlet
operating temperature is expected to be about 100.75°F. This is based on a maximum
observed ambient temperature of 100.75°F at NAPS from 1974-1991.

It is established that the current setpoints are adequate based on the above mentioned
documents. The ambient temperature limit for the EDG's 3000 KW, 2000 hr. rating is
for a diesel inlet radiator temperature of 101°F or lower. The short term limits for
higher radiator inlet air temperatures (from 101°F to 110°F) are consistent with the
information provided by the EDG manufacturer and based on his test results to
specifically determine high radiator inlet temperature operating lim:*s.

The remaining actions required to resolve this issue are as follows:

- We will measure the actual temperature rise across the diesel generator room:
during a scheduled surveillance EDG run. This will permit the confirmation of
the maximum expected inlet air temperature to the radiator.

Based on this informaticn, we will update all relevart station documentation to
reflect the current setpoint values which have been established to be correct.
We will also updare any relevant station documentation to reflect the results of
the test measuring the air temperature rise from the inlet to the diesel room to
the inlet to the radiator. Any potential operating limits for the EDG based on
the ambient air temperatures relationship to the inlet temperature to the
radiator will be noted in appropriate station documentation.

These remaining actions will be completed by October 30, 1992,
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FINDING 91-17.18 Seismic Issues (Laragraph 3.6)







FINDING 91-17.19

Failure to Implement or Adequately Establish
Calibration and Testing Procedures 1o verily
Compliance with T.9. (paragraphs 4.3.1. 4.3.2 and
4.3.5) |dentified as a Potential Viclation




FINDING 91-17-20: Fallure to Follow Precedure (paragraph 4.3.3)
Identified as a Potential Violation.

DESCRIPTION:

Virginia Power Administrative Procedure VPAP-1501, Station Deviation Reports,
states that a Deviation Report is required for any conditions that exceed TS allowable
values. The team identified as found settings on Emergency Diesel Load Sequencing
Tests (PT 83.3) which were outside the TS specified tolerances. Since deviation
reports were not issued, this conflicts with the licensee progran. for identification and
processing of piant deficiencies.

REQUIREMENT:

10 CFR 50, Appendix B, Criterion 5, requires activities affecting quality be prescribed
by documented procedures and shall be accomplished in accordance with these
procedures.

SAFETY SIGNIFICANCE:
Failure to follow the appropriate procedure for station deviation reports compromises
the hoensee's capalility to determine operability impact of identified deficiencies,

accomplish root cause analysis, address potential generic concerns, provide trending,
and assess repontability.

Our letter dat~~ lanuary 16, 1992 provided the response to the Notice of Violation.
Correctiv= ..un~ (aken are delineated in that response.
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FINDING ©1.17-21:  railure to Promptly Correct or Evaluate Conditions
Adverse to Quality Identified in EDG lLoad
Sequencing Timer Tests. (paragraph 4.3.3.1)
Identified as a Potential Violation.

DESCRIPTION:

A Station Deviation Report (89-1586) was written to document emergency diesel load
sequencing timer setpoints being outside TS allowed values. This Deviation Report
was closed without adequately evaluating the cause of the timer drift or providing
corrective action to prevent recurrence. This has resulted in continued instances of
these timer setpoints drifting outside of their TS allowed values over the 18 month
period between tests.

REQUIREMENT:

10 CFR 50, Appendix B, Criterion 16 requires for significant conditions adverse 1o
quality, measures shall be taken to assure that the cause of the condition is
determined and corrective action taken to preclude recurrence.

SAFETY SIGNIFICANCE:

Timer drift can degrade the load sequencing function such that the EDGs may not be
able to perform their intended function. For the period 1987 to 1991, the timer drift was
subsequently evaluated and determined to be such that the EDGs safety function was
not adversely affected.

Our letter dated January 16, 1292 provided the response to the Notice of Violation.
Corrective actions taken are delineated in this response. We will evaluate long term
recommendations to resolve the timer concerns by February, 1983.
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FINDING 91-17.22: Identification of Equipment Prior to Exceeding
Service Life. (paragraph 4.3.6)

DESCRIPTION.

On March 5§, 1991, the feeder breaker for a service water isolation valve was
discovered inoperable. The subsequent Cause Determination Evaluation determined
that this breaker had exceeded its service life. From a review of this item, it appears
that theic is not a program to identity circuit breakers prior to exceeding their service
life.

SAFETY SIGNIFICANCE:

Failure to identify and replace a safety-related circuit breaker prior to it exceeding its
service life could result in the breaker being unable to perform its intended function.

North Anna does not have a program in place to identify and replace circuit breakers
prior to exceeding their service life. However, a program is being developed to track
and trend breaker history for normally energized breakers and breakers that are
important to safety. Data entered into the data base will be gathered from data sheets
that will be included in breaker maintenance procedures. The condition of the breaker
and its service life history will be entered into the data base following corrective or
preventive maintenance. We have determined that exceeding the service life did not
cause the breaker failure and a wholesale changeout of breakers is not warranted.
The trending program for circuit breakers will be implemented by April 30, 1992,
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Iimproperly Sized Equipment an Less Than
Required Applied Voltage. (paragraph 2.4.1, 2.5.2,

2.9.3)
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In some cases, the minimum MCC starting voltage requirement for the most
restrictive ESF actuated Motor Operated Valve (MOV) exceeds the available
voltage listed on the summary sheet immediately following the ESF signal. In
each case, adequate voltage will be available within 5 seconds. This situation has
existed since development of the original GDC-17 analysis and has been
analyzed and deemed acceptable.

These apparent calculation conclusion deficiencies that were identified by the
NRC team had been previously reviewed and analyzed when the calculation was
originally issued in 1989. Several of the most remote MCCs, such as those in the
Service Water Valve House, were additionally analyzed in 1991 in Calculation
EE-0373 (undervoltage, degraded voltage relay setpoints) for adequate voltage
during degraded voltage conditions.

The System Design Basis Document for the Emergency Power System aiso
identified similar caiculation deficiencies. It has determined that no operability
concern exists, however the existing explanation could be supplemented and
clarified.

We now perform our own GDC-17 analysis (Calculation EE-0008). Previous
analysis was performed by A/E's. Accordingly, the magnitude of the task almost
certainlv had the potential for documentation questions.

The additional explanation required to clarify these issues will be incorporated in
the next revision of caiculation EE-0008, whichi is scheduled to be completed by
December 1993. Needs for enhancement of the voltage profile calculation were
identified during the EDS Self Assessment and the work was deferred to the
scheduled revision.

Deviation Report 89-1439 and JCO #89-17, originated in July 1989, address the
potential for overdutied 480V class 1E molded case circuit breakers. Subsequent
to the initial Deviation Repon, calculations for both the 1E and non-1E systems
were initiated to ensure that the entire scope of the concern could be determined.
Those calculations have now been completed. Original design calculations
identify maximum fault current values similar to those recently found, but the
assumed higher circuit breaker interrupting ratings can not be verified. This issue
is addressed in the self assessment report with resolution provided by an ongoing
project. The Emergency Power System Design Basis Document identifies this
concern as an open item. Testing of these breakers is being performed to
evaluate their acceptability under fault conditicns. The testing and evaluation will
be completed by August 1992,

The issue of accident loading on MCC's 1J1-1 and 2J1-1 was previously
identified in SDBD-NAPS-EP. A reevaluation of the accident loading on MCC's
1J1-1 and 2J1-1 was performed. The MCC loading originally calculated in the
North Anna Station Electrical Load List indicated that the bus rating would be
exceeded under accident conditions. For the reevaluation, more refined loading of
MCC's 1J1-1 and 2J1-1 was utilized, and the results indicated that the MCC bus
ratings would not be exceeded under accident conditions. The Station Electrical
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