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- Results: The team determined that the electrical distribution system wés

generally acceptable. One open item was identified relative to the
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'EXECUTIVE SUMMARY

From October 1 through November 2, 1990, a Region II1 team conducted an -
electrical distribution system functional inspection at Monticello Nuclear
Generating Station to review the design and implementation of the plant
electrical distribution system (EDS) and the adequacy of the engineering and

" technical support (E&TS) organizations. The team reviewed the electrical and

mechanical support systems of the EDS, examined installed EDS equipment,
‘reviewed EDS testing and procedures, and interviewed selected corporate and
site personne] : . .

The team cons1dered the de51gn and 1mp1ementat1on of the EDS at Monticello to
be generally acceptable. For the most part, design attributes of the EDS were
retrievable and verifiable although the team considered the condition of the
relaying design documentation a weakness. Engineering calculations were’
technically sound although the team identified some nonconservative
assumptions. The team considered the scope and implementation of the site
“program for surveillance testing of EDS equipment a strength. Control of
modifications to the EDS was effective and there appeared to be an adequate
interface between Engineering and Operations. The team found the EDS and
related support equipment properly installed in the plant but had a concern
that the as-built condition of the plant appeared to be different than the
design drawings (Paragraph 3.4.c). The team considered the material condition
of the EDS and housekeeping in the plant a strength. In addition, the team °
considered E&TS acceptable and the knowledge and expertise. of the engineering
staff a strength. The team considered the lack of a transient voltage
analysis for the diesel generators a design weakness. Additionally, the team
considered the program for preventive maintenance on the EDS fragmented and a

- weakness although the maintenance program was generally good as exemp11f1ed by
the Tow rework ratio and low maintenance backlog. . :

The team also had several concerns that required further action. For example,
the Tack of set point methodology for determining the set point for the .
. degraded grid voltage relays, the lack of testing of the slow bus transfer to
demonstrate its functionality, the document deficiencies found in the as-built
condition of the EDS, and the control of the ‘temperature in the Division II .
battery room during the high radiation and toxic chemical emergency modes..
These unresolved/open items require further review by the licensee and will be
revisited during a subsequent 1nspect1on :

One team concern resulted in a violation of NRC requ1rements for the failure
to perform an engineering evaluation for instruments left exceeding their as-
left calibration tolerances. .



1.0 - Introduction =

'Dufing electrical inspections at various operating plants in the éountry, the

NRC staff identified various significant EDS deficiencies. Examples of these
deficiencies included unmonitored and uncontrolled load .growth on safety buses
and inadequate modifications, design calculations, testing, and qualification

+ of commercial-grade equipment used in safety related applications. The NRC

considered weak E&TS to be one cause of these deficiencies.

The‘objectiveévof this,inspéction were to assess the perfbrmanéé capabi]ity of
the Monticello EDS and the capability and performance of the licensee’s E&TS

in this area. For this inspection, the EDS included all the emergency sources

of power to systems required to remain functional during and following the
design basis events. EDS components reviewed included the emergency diesel.
generators (EDGs), 125Vdc Class 1E batteries, offsite circuits and switchyard,
4KV switchgear, 480Vac Toad centers (LCs), 480Vac and 120Vac Motor Control
Centers (MCCs), 125Vdc MCCs, battery chargers, inverters, associated buses,

breakers, relays, and other miscellaneous components.

. The team reviewed the adequacy of the emergency, offsite -and onsite power

sources for EDS equipment, the regulation of power to essential loads,
protection for postulated fault currents, and coordination of the current
interrupting capability of protective devices. The team also reviewed the
mechanical systems that interface with the EDS, including air start, lube o0il,

- and cooling systems for the EDGs, plus the cooling and heating systems for the

EDS equipment. The team walked-down originally installed and as-modified EDS

‘equipment for configuration and equipment ratings and reviewed qualification, -
testing, and calibration records. The team assessed the capability of the

Ticensee’s E&TS organization with respect to personnel qualification and
staffing, timely and adequate root-cause analyses for failures and recurring
problems, and engineering involvement in design and operations. - The team also
reviewed training for Operations and E&TS personnel relative to the EDS.

The team verified conformance with General Design Criteria (GDC) 17 and 18 and
the applicable 10 CFR 50, Appendix B criteria. The team-also reviewed plant
technical specifications (TS), the updated safety analysis report (USAR), and.
appropriate safety evaluation reports (SERs) to verify that TS requirements -
and licensee commitments were met. - C o

The areas reviewed andtthe,cdncerns that were identified are described 1n
sections 2, 3, 4, and 5 of this report. Conclusions are given after each of

" these sections. A 1ist of the personnel contacted and those who attended the
exit meeting on November 2, 1990 is provided in Appendix A of the report. .

2.0 " Electrical Systems
2.1 - Class 1E AC Sysfems

In'ordef to assess the capability of the electrical system, the team reviewed
the regulation of EDS loads, the overcurrent protection, and the coordination
of protective devices for compliance with regulations, design engineering

standards, and accepted engineering practices. The review included system
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descriptions, station USAR, equipment sizing calculations, system protection,
controls and interlocks, equipment specifications, modification packages,
licensee event reports (LERs), related test and operating procedures, one-line
~diagrams, elementary diagrams, and equipment layout drawings. =~ = :

The characteristics of the power system electrical grid. to which the
Monticello plant is connected were reviewed to assess the adequacy of-
important parameters, such as voltage regulation, short circuit contribution,
protective relaying, surge protection, control circuits, stability, and
-reliability. The preferred power supply transformers were reviewed in terms
of their KVA capability, their connections to the safety buses, field .

- installation capability, protection, and voltage regulation. The EDGs were
reviewed to assess the adequacy of the KW rating, the ability to start and
~accelerate under assigned safety Toads in the required time sequence, the
voltage and frequency regulation under transient and steady state conditions,
compliance with single failure criteria, and the applicable separation
.requirements. The 4KV safety buses and their connected.loads were reviewed to
assess load current and short circuit current capabilities, voltage
regulation, protection, adequacy of cable connections between loads and buses,
compliance with single failure criteria, adequacy of the fast bus transfer
scheme in terms of any effects on the safety systems, and applicable
separation requirements. The.480Vac safety buses and their connected loads
~were reviewed to assess load current and short circuit current capabilities,
voltage regulation, protection, adequacy of cable connections between Toads
and buses, compliance with single failure criteria, and applicable separation
requirements. ' o - ~ ' B

2.1.1 Transformer Protecfive Relaying -

In inspecting the relay setting coordination curves, the team found that the
coordination diagrams-were missing many important features required to
ascertain the adequacy of the settings. Examples of missing information
included the transformer capability curves, the transformer full load and
emergency ratings, the maximum inrush current, the connected cable/bus
capability and the references to related source documentation. Due to the
missing information, it was not possible to correlate the protective device
- curves against a manufacturer data sheet. The team considered this a weakness
relative to design documentation. ' : - ‘

2.1.2 ~ Surge Protection

From the team’s review of the protective relaying schemes and the protective
settings for the Class 1E 4KV switchgear, the team questioned the capability
of the ground fault detection system to detect phase to ground faults using
the neutral grounding system. The team reviewed the setting and accuracy of
the ground sensors and found that they were set at two amps, with an accuracy
of .two amps, which would give a potential pick up trip of four amps. The team
was concerned that the system would be insensitive to ground faults involving
higher fault impedances, as well as those occurring inside windings of
machines. . To verify the operation of the system for these cases, the team
performed its own calculations to reevaluate the maximum ground fault current.
The team found that the ground fault current would be higher than the five
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amps stated by the 11censee due to the presence of capac1t1ve current
components, thereby improving the system’s fault detection capabilities.
However, relative to damage at the point of the fault, the team was concerned -
_ that no calculations existed to determine the thresho]d time for significant

- damage. The team considered this aspect important in-a system that prov1des

- only an alarm upon fault detection and where the equipment could remain:
. energized for a considerable period of -time under faulted conditions. A -
_Further, the fault would only be cleared after the -equipment was taken out of -

service and the fault Tocation identified. The licensee 1nd1cated that an
5eva1uat1on of the damage time threshon would be performed ' ‘

2.1.3 lR Transformer 4KV FauTt CaTcuTatxons

The 4KV fauTt caTcuTat1on app11cab1e to the 1R transformer conta1ned the
following nonconservat1ve assumptions: _ :

- a. The highest voTtage source ‘was assumed to be 1. 05 per un1t (PU). Based
: on Attachment II to the Bechtel calculations, the team calculated. that
the maximum PU voltage would be 1.078. The higher PU value would

- produce a proportionally h1gher fault vaTue than 1nc1uded in the

.’caTcuTat1ons .

“b. The postu]ated Tocation of the fault in the distribution system was

- assumed to be at the load side of the breaker feeding LC.No. 109. Using
‘the reactance values provided in the calculation, the team found that
this assumed fault Tocation did not provide for the worst possible short

circuit conditions. Instead, the team concluded that the worst . possible -

fault location was for a fauTt in the control rod drive (CRD) pump
breaker Tocated 1n switchgear No. 15. :

Using the above 1nformat1on, the team calculated that the corrected fault
- value was 32,615 amps. " The breaker 1nterrupt1ng rating was 30,782 amps which

resulted in 3 17% overstress1ng The Ticensee’s response to the team’s ’
concern was that they were in the process of incorporating the short circuit-
analysis into their.computerized computations, which should allow for a more
accurate determination of the short circuit Tevels. The team found this

acceptable based on the low probability of a fault of this magnitude, prov1ded N

that the new calculations proceed expeditiously and show that the short
circuit capab111t1es of affected equipment are not exceeded

“2 1.4 2R Transformer 4KV Fau]t CaTcu]at1ons

The 4KV fauTt caTcuTatwon app11cab1e to the 2R transformer contaxned the .
following nonconservat1ve assumpt1ons .

a. The fault vaTues were: caTcuTated at the termtnals of the Toad equ1pment
' rather than at the Toad terminals of the critical breakers. Therefore,
~ the short circuit values calculated did not reflect the values required

for breaker sizing. The team noted that even with these nonconservat1ve'
, assumpt1ons the breaker 1nterrupt1ng ratings were exceeded. :



‘b.. - The va]ue’of vo1tages used in the calculations did not account for

metering errors in the field surveying instruments and potential voltage
levels at the switchyard higher than 1.0 PU were not considered. . R

The ]iéenSeé’s résponsé to the team’s concern was the same as for Section .
- 2.1.3. The team found it acceptable based on the fact that the licensee had
‘previously identified the problem with high fault current on this device,: The

2R transformer had been taken out of service by the licensee.in 1988.

2.1.5 Transfer of 4KV ESF Buses Between Offsite Sources

Thé team was concerned that contrary to fhe description in the USAR, there was
no fast transfer from primary station transformer 2R to auxiliary reserve
transformer 1R. This was due to the fact that 2R was taken out of service in

-1988. While transformer 2R could be available for plant shut down, its use is

restricted to emergency conditions, and cannot be relied on as an available .
offsite source. The team considered this reduction in the number of available
offsite sources and the associated elimination of the fast transfer scheme to
be a degradation of the overall reliability and availability of the offsite
sources. However, the team considered it acceptable since the current

- transformer line-up is described as an alternative in the USAR. (See Section

4.1.3 of this report for a discussion of the team’s concern with testing of
the sTow transfer.) : o o

2.1.6 . EDG Protective Relaying

The team questioned the ability of the EDG protective relaying to prevent
overloading the EDG in the event it was tied to the grid and the grid voltage

‘collapsed. In response to the team’s concern, the licensee performed an:

analysis which demonstrated that the voltage overcurrent protection would trip
the EDG output breaker under the postulated conditions.. However, the analysis
performed by the Ticensee failed to include the damage curve of the generator,
which precluded the licensee from determining that the generator would not be
damaged. As a result of the finding, the licensee committed to review the
relaying protection studies to include the generator protective limits.

- The team considered this issue to have low safety significance since the

probability of the postulated conditions was considered Tow. ..

2.1.7  Relay Coordination

The team f0und that the»EDG-output overéufrent reléy did not coordinate with -
“the downstream LC feeder breaker overcurrent relay for a single-phase-to- '

ground, or a phase-to-phase fault at the low voltage side of the LC trans-
former. Utilizing the information provided by the licensee on October 31,
1990, the team calculated that the fault might not be cleared by the LC
protective relay but would be cleared by the EDG overcurrent relay. This
would trip the output breaker and shut down a complete division. The fault
clearing time resulting from the operation of the generator overcurrent relay

~was estimated to be in the order of thousands of seconds, which could result -
in-serious damage to the LC transformer.. The 1ikelihood of either a phase-to-

ground or a phase-to-phase fault is considered relatively higher -than a three
phase fault, since most faults start from phase to ground insulation failures.
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Under a phase-to-ground fault condition, if there is no tripping, there would
. be 1.73 higher than normal phase to ground voltages on the unaffected phases.

. This higher than normal voltage could induce a second phase-to-ground fault in
one of the unaffected phases, such that a phase-to-phase fault. could ensue.
The Ticensee committed to reviewing and revising the relaying protective.
~'studies as necessary. The team considered the safety significance to be
minimal since there was another full size EDG. However, this was considered
to be a weakness relative to design. . - ’

2.1.8  Transient Voltage Regulation

The team found that there was no transient analysis to model EDG voltage
regulation under transient conditions.. The EDGs are required to accelerate
under Toad to full speed while maintaining acceptable voltage .at the bus.
Adequate demonstration of this requirement can only be provided by a
‘combination of analysis and testing; however, the only documentation available
for verifying compliance with the requirement of adequate voltage regulation.
was a strip recorder chart from an Emergency Core Cooling System (ECCS) test. -
The strip chart had not been analyzed for accuracy of related instrumentation.
Furthermore, the preloading conditions during an actual event (i.e., the
Toading existing prior to starting the last large Toad) cannot be properly
- simulated during a test. The test cannot simulate the preloading conditions
because the running pumps cannot be fully loaded, and random loads, such as
thermostatically controlled HVAC cannot be simulated.” As a result, the values
indicated in the recording are non-conservative relative to the actual values .
~that could be expected during an accident. The team concluded that this was a
weakness relative to design documentation. ' ' - :

2.1.9  Switchgear Short Circuit Ratings

The team Found that the 480Véc faulf ca]cu]atibn, performed by Bechtel,
. contained the following nonconservative assumptions:.

a.. The highest source voltage for switchgear No. 15 was assumed to be -1.00
PU, while the NSP voltage field survey determined the maximum value to
be 1.04 PU. In addition, NSP calculation No. DP-15-01 determined this
maximum value to be 489Vac, or 1.02 PU, with a 115KV switchyard value of
117.5 versus a maximum of 124KV. . Using the higher source voltages, the
team calculated the fault values to be approximately 7.5% highér than
the Bechtel calculation. This resulted in a short circuit current of
22,887 amps which exceeds the 22,000 amps capability of the equipment.

b; The fad]tvcalculation was carried out for LC No. 104, but no
: Justification was given for the selection of this LC as the worst case.
: The team found that LC No. 103 had 19% higher loading than the selected
- LC. : v _ _ ' .

The licensee’s response to the team’s concern was that the licensee is in the
-process of incorporating the short circuit analysis into their computerized

- computations, which should allow for a more accurate determination of the
~short circuit levels. The team found this acceptable, provided that the new
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~calculations proceea eXpedition1y and Show that the short tichit_
capabilities of affected equipment are not exceeded.

2.1.10 Motor Contro]VCenters

~ The team found that the maximum control cable 1éngth‘ca1cu1ation,performed byl '
Bechtel included the following unsubstantiated/nonconservative assumptions: '

“a. The inrush current was calculated to be 1.17 amps based on 96Va¢v(§0% of
T 120V) available at the contactor terminals. However, the 80% pick up -
voltage was not substantiated by relevant back up documentation.

"b.”  The voltage level at the MCC bus was assumed to be 90% of nominal.
‘ Contrary to this assumption, the new calculations performed by NSP
indicate an acceptable voltage Tevel of 88.75% or 426Vac. '

In response to the team’s concerns, the Ticensee was able to obtain

-confirmation. from the manufacturer that the assumed pickup voltage was
correct. .The licensee indicated that the voltage assumption will be changed

- to be consistent with the latest plant voltage studies. The team found this
~ acceptable. v S : .

2.1.11 - Conclusions ) | ,

The team determined that, in general, the performance of the Class 1E ‘AC
system was acceptable. Design attributes of the EDS were generally
retrievable and verifiable, although the adequacy of the relaying design ,
documentation was considered to be a weakness. Engineering calculations were
- found to be technically sound although some non-conservative assumptions were
identified. The Tack of a transient voltage analysis for the EDGs was
considered to be a weakness. ‘ ‘

2.2 DC Systems

The team reviewed the station Class 1E DC syétems, 120Vac -inverters and

~ electrical containment penetrations for design compliance to applicable:

standards and codes. The inspection included a review of the $24Vdc,
125Vdc and 250Vdc battery designs with respect to sizing, duty cycle loading, -
electrolyte temperature, battery age and capacity. The associated charger
designs were reviewed for total 1dading requirements and the bases of these
calculations were checked for their adequacy. The inverters’ sizing and
gesign criteria were reviewed for their ability to meet applicable standards
~and power input/output requirements. Fault study calculations for the +24
Vdc, 125Vdc and 250Vdc batteries were reviewed relative to system parameters
and requirements, applicable standards, correctness, accuracy and standard
engineering practices. Voltage drop studies and cable sizing calculations for
- the +24Vdc, 125Vdc, 250Vdc and 120Vac systems were reviewed relative to system
- parameters and requirements, applicable standards, correctness, accuracy ‘and
standard engineering practices. A review of breaker/fuse coordination and
~sizing was performed to determine if protection schemes for the DC systems
conformed to standards and practices used for station design. The team also
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. reviewed the electrical penetration design against standards app11cab1e dur1ng
‘stat1on design and construct1on

) 2.2.1 250Vdc Battery sz1nq

Division I & IT 250Vdc batteries were not s1zed to 1nc1ude full capac1ty
output of the 120Vac inverters. For example, the Division II calculation
assumptions ignored the full load capacity of the inverters and sized the
battery capacity on existing inverter loads of approximately 97.65 amps during
Station Blackout (SBO). Because the full load current limit output of the
inverters (approximately 208.2 amps) was not considered, if a fault in the
inverter occurred, the battery capacity on both divisions could be rapidly
reduced with no warning. The Inverter_]oads are not expected to current limit
if AC power is lost because this would require a second failure. Therefore, -
this concern is not valid when considering a single failure. However, this
was considered to be a design weakness as most valid designs’ norma]]y consider
the potential fa11ure of 1nterna1 components

2. 2 2 250Vdc Load Prof11e

There were two conf11ct1ng load prof11es for the 250Vdc system Bechtel
calculation No. 802-012-E-1 (1987) for the 250Vdc Division I battery contains
.a SBO Toad profile that peaks at 653.4 amps at minute 20 for one minute.
Other significant loads vary between 118.4 amps and 198.4 amps. However, the
1990 Impell battery capacity calculation uses a different load profile that
peaks at 279.26 amps at minute 59 for one minute. The load alternates between
"'107.66 amps and 152.66 amps for other per1ods thh a ‘random load of 52 31
‘amps . .

A11 new ca]cu]ations performed-during the EDSFI used the Impe]l Toad profi]e .
as a basis. The licensee committed to declare the Bechtel Tload profile void
in its documentat1on The team considered this acceptab]e.’

'2.2.3 - 250vdc Battery Main Fuse Coordination

It was not evident from the time-current characteristics (coordination curves)
associated with the 250Vdc Division I battery 800 amp fuse that feeds Panel’

D 31 if the fuse would adequately protect the battery. The maximum short
circuit current supp11ed by the batteries is 9,183 amps. Calculation No. 802-
012-E-1 credited the main fuse with backup protect1on in the event of a . - _
‘breaker failure and a fault on the D 31 bus. An investigation by the licensee
produced battery vendor information that showed the available station battery
short circuit. current would blow the fuse approx1mate1y one second after a '
hard fault on panel bus D 31. - Information contained in the battery
manufacturer’s recommendation No. E 0910-178-009 indicated the installed fuse
that protects the battery should nominally blow 20 msec after a fault. A
recommended range was 10 msec. to 100-msec. Therefore, this-fuse would take 8
to 10 times Tonger to blow than recommended by the battery manufacturer. . The
manufacturer stated that this could result in "disastrous consequences for the
~battery and its surrounding environment." The team considered this a design
weakness because the fuse should be designed to protect against the
consequences of a fault. However, the team determined that since there was
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another division of power and the fuse was a baék-up for the safety related -
breaker, reactor safety was not compromised. - Lo

2.2.4 ° 250Vdc System Short Circuit Study Temperature Ratings

The temperature rating that defines the parameter attributes for the 250Vdc
short circuit calculations was not consistently applied. For example, the
ambient temperature was rated between 25°C and 40°C." The temperature
specifications for the batteries specified a range of 70°F (21°C) to 88°F
(31°C) ambient with a normal temperature of 77°F (25°C). The cable resistance
contribution to the short circuit was calculated at a conductor temperature of
75°C. The insulation referenced in the calculation was either XLPE or EPR,
which are both 90°C rated insulations. No mention of the battery electrolyte
temperature was made. New calculations were submitted during the inspection
that employed the most conservative ratings for all temperatures. The team
found these new calculations acceptable. L : ‘

'2.2.5 ~ 125Vdc Voltage Drop Calculations

No justification was given within the assumptions section or the design input -
section of 125Vdc voltage drop calculation No. 0910-178-002 to show why the
minimum acceptable voltage for the inverters and EDG field flash circuits was
105Vdc. Lower than acceptable voltage may be seen at the device terminals .
(see next section). The Ticensee committed to change the assumptions in the
referenced voltage drop calculation to indicate that the operating range for
the inverters is 100 - 140Vdc. ‘In both instances the reference document will
'be included in the assumption; therefore, the team considered this response to
‘be acceptable. S ‘ : ' : '

2.2.6  125Vdc Minimum Voltaqge

The team was concerned that the voltage drop across the EDG field flash cables
was not properly factored into calculation No. 0910-178-002. 1In Table 8.1,
the minimum acceptable voltage at the EDG field flash terminals was 105Vdc
which was identical with USAR Section 8.5.2.1 that indicated the battery.
output voltage does not drop below 105Vdc. The licensee committed to modify
the calculation by initiating Safety Review Item (SRI) 90-033 to change
Section 8.5.2.1 to state that the Division I battery will not drop below
108Vdc and the Division II battery will not drop below 109Vdc. Low voltage
alarms would be recalibrated to match the new conditions. The team was
satisfied that this would alleviate the problem.

2.2.7 120Vac _Inverter

The team was concerned that the inverter design did not consider the voltage
drop across battery to inverter cables, because the requirements for the Class
1E instrument power supply indicated that the input voltage for the inverters
should be in the range of 210 - 280Vdc and the USAR specified that the minimum
voltage for the 250Vdc system was 210Vdc. This meant that when the minimum
battery voltage of 210Vdc was reached, the input voltage to the inverter would
be reduced below the minimum input voltage requirement by the amount of '
_voltage drop in the connecting cable. The licensee initiated SRI 90-033 to
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change USAR Section No. 8.5.1.1 to read that the Division I battery will not
drop below 218Vdc and the Division II battery will.not drop below 216Vdc. Low
voltage alarms would be recalibrated to match the new conditions.  This alarm
will result in operator actions to prevent battery output voltage from
dropping below the minimum required inverter voltage. The team considered
these actions acceptable since this was part of the or1g1na1 design and the
operators check the 1nverters on each shift.

2.2.8  MCC D 313 Coordination

The team’s review of Calculation No. 802-012-E-1 indicated that a fault at the
“load side of a 100 amp fuse on MCC D 313, fed from Panel D 31, would also trip
the MCC D 131 supply breaker (225 amp), thus cutting power to this and other
loads supplied from MCC D 313. SRI No. 87-027 justified this lack of :
coordination, because it would require a fault on the safety related equipment

and the redundant AC isolation valves would be available (this MCC feeds
‘mostly DC isolation valves). The team determined that the lack of :
coordination was not safety significant; however, this concern was considered
to be a weakness relative to breaker/fuse coord1nat1on

f 2.2. 9 Pane1 D 33 Coord1nat1on

Calculation NO. 802-012-E-1 and Impe]] coord1nat1on study NO. NX17152 2
. indicated close coordination between-a 100 amp breaker feeder from Panel D 31
and a 30 -amp fuse Toad supply from panel D 33, the breaker feeder load. ,
However, no tolerances were indicated to give confidence of coordination. The
30 amp fuse supplies a 1E load similar to other fuses in the panels. A fault
at the load side of the 30 amp fuse will also trip the panel D 33 100 amp
supply breaker, thus cutting power to all loads supplied from panel D 33. The
circuit breaker will sense .the fault.current before .01 sec, and start the
opening action. The breaker cannot reset the trip once started.and will
continue to open as the 30 amp fuse.-blows. The actual breaker trip will most
likely occur after the 30 amp fuse .blows. Therefore, there is.no coordination
between the breaker and fuse. NSP justified the mis-coordination based on- -
their classification of this arrangement as a single failure. In addition,
the other division of power was not affected. The teams cons1dered this- to be
a weakness re]at1ve to breaker/fuse coordination. :

2.2.10 - Conclusions

The team determined that in general the performance of the DC systems
was adequate. Design attributes were retrievable and verifiable.
Calculations were acceptable; however, more attention needs to be pa1d
to breaker/fuse coordination.

2.3 N _ Mechan1ca1 Svstems

‘The team reviewed and eva]uated the adequacy of the mechanical system.
design for the support of the EDS. The support mechanical systems (SMS)
included the EDGs, EDG support systems, and the EDS heating/ventilation
and air conditioning (HVAC) systems. The review included a system
walkdown and exam1nat1on of SMS licensing, eng1neer1ng, vendor,
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purchasing, and plant operations documents including USAR and TS;
selected modifications and safety evaluations; mechanical system
calculations; process and instrumentation diagrams (P&ID); pump
performance curves and motor data sheets; HVAC flow diagrams (FDs); EDG

‘manufacturer technical: manuals, selected schematics, and detailed 7
~component drawings; procurement specifications for the EDG; operations

manuals; and annunciator and abnormal operating procedures.

The team also observed the monthly tests of both EDGs conducted
according to Test No. 0187-1(2), "Standby Generator/EDG Emergency
Service Water Monthly Tests," Rev. 10. The licensee conducted the tests
satisfactorily in a competent-and professional manner. o :

2.3.1 . EDG ESW Crosstie

The team was concerned that a crosstie between the non safety related
service water (SW) and the EDG emergency service water (ESW) would -
degrade the reliability of the EDG ESW system. The purpose of the .
crosstie, as described in the USAR, was to provide a backup supply of
water to the EDG ESW system. The supply was through a fail-open air-
operated valve that opened when the EDG received a start signal. The
EDG ESW pumps start simultaneously. Since, in parallel operation, the ,
SW pump was stronger than the EDG ESW pump, the EDG ESW pump could

operate at Tow flow. If flow were low enough, hydraulic instability or .

impeller recirculation could occur, resulting in pump damage from

-vibration, excessive forces on the impeller, or cavitation. Therefore, "

in an emergency the ESW pump might be degraded sufficiently by a delayed
loss of SW and, when required; would be unable to provide the required -
flow of water. As a result, the EDG could overheat and require '
shutdown. = The licensee was aware of this condition and had taken
special care to close the crosstie between SW and EDG ESW during

- testing. However, there was no specific requirement in the licensee’s

emergency or EDG ESW abnormal operating procedures to close the
crosstie. In response to the team’s concern, the licensee committed to

- closing the crosstie during normal operations. The licensee completed
- these actions on November 9, 1990.- The team considered the_reso]ution

of the concern adequate.

2.3.2 EDG ESW Low Flow

The team was concerned that the operators would not be aware of a low

“EDG ESW flow condition in which the EDG could overheat and require

shutdown. The EDG ESW low flow setpoint was 175 GPM while the minimum
required flow was 360 GPM. In response to the team’s concern, the :
licensee changed the low flow set point to 360 GPM. The team considered

the resolution of the concern adequate. '

2.3.3  EDG Fuel 0il Storage-Requirements

The team was. concerned that the EDG fuel oil (EF0) minimuﬁ storageAtank~
requirements were incorrectly calculated. The USAR required the storage
tank to "provide sufficient fuel for at least one week of full load
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operation of one unit." The consumption rate used to decide the total
EFO requirement was 186 gallons per hour (GPH). The team noted that
this rate assumed 30 degree API gravity fuel oil. The EFO specification
allowed up to 38 degree API gravity. The consumption rate for 38 degree.
API gravity was estimated at 192.5 GPH. This difference would increase
the storage requirement by 1092 gallons. In response to the team’s -
concern, the licensee raised the minimum storage level in the tank to
allow a consumption rate of 200 GPH.  The licensee also reviewed storage
tank Tevel records and determined that levels had been maintained
greater than the new minimum requirement. The team concluded that the
plant had not been in an unsafe condition and considered the resolution
to the concern adequate. - . =

2;3.4 Division II 250Vdc Battery Room Temperature

- The Division 11 250Vdc battery room température.is required to be

maintained above 60°F. The team found that under certain emergency
conditions (high radiation or toxic chemical emergency mode) failure of
the electric heaters could go undetected as no temperature indication or
alarm is available to the operator. The battery capacity. could be in an
unanalyzed condition. The licensee agreed with the concern and took
short term compensatory actions. The battery room will be inspected and
the temperature verified three times during every shift. Pending NRC’s
review of the licensee’s permanent solution to this concern, this issue
was considered an open item (263/90018-01). ‘

- 2.3.5 Non-Seismit Ductwork in _the Battery Rooms

During a walkdown, the team observed the non-seismic nature of the
ductwork installation in battery room No. 13. The team questioned the
potential safety consequences of a seismic event and its effect .on the
batteries. At the exit, the licensee indicated that a Seismic
Qualification Utility Group (SQUG) walkdown was performed and the
ductwork was analyzed and found capable of withstanding a seismic event.
The team reviewed the results of the licensee’s analysis and found it
acceptable.  Per NRR, a review of similar seismic concerns will be:
included in the resolution to Unresolved Safety Issue (USI) A-46.

2.3.6 . Non-Seismic Heating Installation in ihe EDG Rooms

A'During the walkdown of the EDG'buildinQ, the team identified'the

potential for degradation of the EDG equipment due to failure of the
steam heating system in the EDG rooms during a seismic event. The team
questioned the potential safety consequences if the steam piping were to
fail and Tive steam was introduced into the EDG rooms. The licensee
indicated that this concern had also received a SQUG walkdown and.
analysis and that the piping was considered acceptable. The team
reviewed the results of the licensee’s analysis and found it acceptable. -
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.2.3.7 Conclusions

The team determined_that, in general, the perfdrmance of the mechanical
. support systems was acceptable. The knowledge and expertise of the
system eng1neers was considered a strength.

3. 0 " "Maintenance

The team evaluated correct1ve preventive, and pred1ct1ve ma1ntenance to
determine effectiveness of the maintenance process in maintaining safety
related and BOP components important to safety in operab]e/funct1ona1
condition. The team also assessed the capability of supporting ,
organizations to provide technical support to maintenance. The team.
reviewed and evaluated completed work requests, design changes,
procedures, commercial grade dedication program, fuse control program,
work request (WR) backlog, post maintenance testing, NPRDS, corrective
action programs, vendor manuals, corporate and plant engineering
support - QA/QC, and management involvement in the maintenance proceSs

The team walked down selected electrical components and equipment in the
Residual Heat Removal (RHR) and Core Spray (CS) systems to determine
maintenance, engineering, and support group involvement in assuring
~design and conf1gurat1on control. The inspection included examination
of schematic, wiring and logic diagrams, as-built configuration control,
cable separat1on, thermal overload and motor operated valves (MOV)
torque switch settings, use of commercial grade items, and material
condition of electrical equipment. The team inspected selected control
and cable spreading room cabinets and panels, the remote shutdown panel,
4KV and 480Vac switch gear, 480Vac MCCs, distribution panels, emergency
lighting, RHR and .Low Pressure Coolant InJect1on (LPCI) va]ves and pump
areas and DG rooms.

3.1 “ Preventive Maihtenance

The team determined that the ex1st1ng prevent1ve maintenance (PM)
program and process was not integrated/consolidated to do effective and

controlled maintenance. The Ticensee relied heavily on system engineers -

to determine the equipment and schedule of PM activities (except TS
formalized surveillances). An integrated maintenance schedule was not
established; therefore, the team could not assure that all safety
related and balance of plant (BOP) components important to safety were
included in the maintenance scope and maintained appropriately. The.
licensee’s philosophy was to not perform PMs during plant operation.

The team determined that preventive maintenance was not formally
scheduled or completed on some safety related and BOP MCC units.

Examples included molded case breaker inspection and electrical bus work
- such as, cleaning, inspection for insulation degradation and t1ghten1ng ‘
of bus work connections on 4KV, 480Vac switchgear and MCCs.  In
addition, safety related contro] relays-and the overspeed mechanism on
the Reactor Core Isolation Cooling (RCIC) turbine were not included in
the PM program for recommended PMs. Also, PMs, including vendor
recommended PMs on safety related MCCs B34.and B44, were not performed
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since initial installation in 1983. When requested by the team, the -
‘Ticensee could not locate the last documented completion of PM task No.
PM 4140. This task was originally issued in 1974 to inspect RHR SW pump
Nos. 11, 12, 13, and 14 motor and pump components and connections for -

- excessive v1brat1on, noise, oil or grease leakage, corrosion or 0il
quality. The team cons1dered the above examples evidence of weaknesses
relative to preventive maintenance; however, no examples of hardware
failure were found during of this 1nspect1on '

3.2 Corrective Action and Trending

- A formal trending program of repeat component failures did not exist.
The team noted that LERs and Component Failure Analysis Report (CFAR)
reports indicated.excessive relay failures at Monticello. The last °
three available CFAR reports reported higher than normal/industry
average failure rates for G.E. CR120A relays. LER 90-02 identified _
seven similar failures in the past; but, the specific root cause for the
failures identified random failure or "normal age and wear." A
documented root cause analysis was not available for review; however,
the licensee subsequently informed the team that the relays would be
replaced during the next refueling outage. Review of NPRDS reported
failures indicated that éven though the licensee attributed the root
cause of many failures to "normal age and wear," the licensee did not
establish a program to address component failures that were due to age

. or wear. The team cons1dered this a weakness relative to correct1ve
action and trending.

3.3 As-Built Eva]uat1on/1nspect1on -

, The team identified approximately twenty d1screpanc1es that existed
between the design drawings and field installation in safety related-
panels including remote shutdown panel C292; RHR, CS and ADS panel C33;.
Reactor Water Cieanup and Recirculation Benchboard C04; and safety
related 480V MCC B 43. The following deficiencies were noted:

a. The team determined that terminations on terminal points and
control re]ays shown on CS and RHR drawings did not conform to
installed wiring, and a splice not approved by plant procedures or
industry pract1ces was observed in the MCC

b. Three fuses in remote shutdown panel C292 were shown on drawings'
~as 10A spares while the field used 5A and 1.6A fuses. The field
installation was correct. The licensee installed the fuses in
1987 per modification No. 872028 and the drawing had not been
updated. The 11censee is current]y updating the draw1ng

~c.  Modifications that were installed in the field were not ref]ected ,
on the as-built (controlled) drawings contained in the Shift
"Supervisor’s office. The operators use these drawings in
emergency conditions and they are also used by maintenance and
engineering staff to verify design drawings before using them in
the field and for design purposes. The licensee issued
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Nonconforming Item Report No. 90-048 to document and resolve the
identified deficiencies. The licensee subsequently notified the-
‘team that the wiring of the conductors on relay Nos. 10A-92b, 10A-
24b, and 10A-26b did not conform to the applicable design drawings

and that an as-built walkdown of the relay wiring must be done to .

. determine the effect of the wiring errors. Pending the licensee’s »
walkdown and evaluation of the findings, this item is considered
unresolved (263/90018-02). : B

d. The team identified mahy examples of terminations tontaining three

conductors on a single terminal point. Present NSP practices do
not allow three conductors on a single terminal point unless a
stud is installed. The licensee is evaluating this issue.

e, The team noted that wire nuts were used in MCC>33A, compartment

- B3317, to splice the black and white conductors of cable Nos.
FS20895/1 and B3317-C20/1. Procedure MWI-8-M-4.06, Revision 0,

- "Conductor Termination and Splicing" did not address wire nut

- -applications. The wire nuts were subsequently replaced on
‘November 30, 1990. - : : -

3.4 Overload and Torque Switch Setting

The team noted that documented engineering sizing calculations and
criteria for thermal overload heaters did not exist. Also, complete
records-or tracking mechanisms for MOV torque switch settings were not
available for review. The licensee is currently establishing documented.

criteria for sizing thermal overloads and torque switch settings and

evaluating all existing safety related applications. The team
considered the lack of documentation for thermal overload heaters and
torque switch settings a weakness.

3.5 Conclusion

The team determined that the maintenance process at Monticello was
effectively implemented by a knowledgeable and dedicated staff.
However, improvement in the scope and management of the maintenance
process is needed as evidenced by the.weaknesses identified by the team. -
The team noted the following prdgfam strengths:

a. The maintenance backlog was Tow.

b. . The electrical maintenance and engineering staff have extensive:
experience and appeared to be very dedicated with a sense of
ownership. : o

c. Rework activities were Tow.

d.  The plant’s material condition and housekeeping were very good.

e. - Failure rates of 4KV breakers were low.
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4.0 ~ Surveillance and testing

The team evaluated survéi]lénce ahd,post-modificatioh testing including
the involvement of engineering and management in the development of
testing requirementsi . - ' S

4.1.1 " Setting of Deqraded Grid Voltage Relays -

The team determined. that the setpoints for ‘the degraded voltage
-protection relays contained in Table 3.2.6 of the plant’s TS were not
based on a setpoint methodology that addressed 'all known errors
. associated with this instrumentation. ' ‘ '

Basis 3.2 .of the plant’s TS stated that deviations in the setpoint
caused by inherent instrument error, operator setting error, drift, etc.
have been accounted for in various transient analyses and the actual

trip setting for these degraded voltage relays may vary by no less

than -18 voits. Further, on page 71a, the TS state that "a violation to
this specification is assumed to occur when a device is knowingly set .
outside of the Timiting trip setting or when a sufficient number of
devices have been affected by any means such that the automatic function
is incapable of operating within the allowable deviation. . . .." '

Monticello Test #0302, "Safeguard Bus Degraded Voltage Protection Relay -
Unit Calibration," stated that the permissible as-left calibration
tolerance was +17.5V. In addition to this potential operator setting
error, the trip setpoint for these relays must account for other errors
such as drift. If the operator sets the actual trip setpoint -at -17.5
volts, only 0.5 volts can be allotted for these other. errors.
Historically, over one three month period actual test data indicated .
that these relays had a drift of up to -30.1 volts. This exceeded the’
0.5 volts allotted for drift. Additionally, the relay manufacturer has
identified other relay tolerances that could add another -25V to the
~actual setpoint. o ’ ' - o o

~Since the maximum deviation, -18V, allowed by the TS is not large enough
to account for these additional errors and the licensee lacks setpoint
- methodology to establish a setpoint with all known errors included, the
relays may not detect degraded voltage conditions and transfer safety
loads to the EDGs at a voltage level adequate to ensure proper. safety -
equipment performance or to prevent safety equipment damage. Pending
NRC review of the licensee’s evaluation of this .concern, this is -
considered an unresolved item (263/90018-03(DRS)). '

4.1.2 Service Test of Batteries

The team determined that the licensee’s battery service test procedures _
did not ensure batteries were tested in an as-found condition. - Before
conducting battery service tests on safety related batteries, the
Ticensee’s test procedures direct test personnel to examine inter-cell
connectors and connections "at cell posts for corrosion and tightness.

If a battery condition was unacceptable, the test of that battery was
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deferred for further maintenance. Several service test procedures, such
~as No. 4520 PM, also allow the technician to select two inter-cell
connections at random and remove, clean and torque them before the test
start to establish a reference for inter-cell connection quality.
Further, service test procedures do not ensure that the battery to be
~tested was not equalized within seven days before the test.

- The above shortcomings do not follow the guidance contained in IEEE )
Standard 450-1987, "Recommended Practice for Maintenance, Testing and
Replacement of Large Lead Storage Batteries for Generating Stations and

‘Substations," which was listed as a referenceé in the licensee’s service . -

test procedures. - Results obtained from using the test procedures may

not reflect the true as-found condition of the battery under test or the
quality of previous maintenance. Therefore, this practice defeats the - =~
purpose of the service test surveillance required by the plant’s TS and

~was considered a weakness by the team.

4.1.3 Bus Transfer Testing

The team determined that the testing program did not verify the transfer
of transformer No. IR to transformer No. 1AR and subsequent loading of -
1AR by the safety buses. . The 1AR transformer has limited capacity and
functions as a backup source for the safety buses. Test Procedure Nos:
0036-1, 0036-2, and 0189-01 tested portions of the transfer logic and
the load shedding circuits. However, the logic portion tested was the
transfer from 1AR to the EDGs, if 1AR was not available. The testing
did not verify the transfer of 1R to 1AR and subsequent loading of 1AR
transformer by the emergéncy buses. The Monticello TS (3.9.A.1.b)
stated, in part, that at least two NSP transmission lines, associated -
switchgear, and at least two offsite power sources are fully operational
and energized to carry power to the plant 4160Vac buses. The licensee
is meeting the intent of the above specification by having more than two
transmission lirnes available, testing the associated switchgear and
maintaining 1R and 1AR energized. The team acknowledged that the plant
is within its safety analysis which takes credit for the safe shutdown
of the plant (LOCA) concurrent with a loss of offsite power using the
EDGs.  However, the team was not confident that a successful transfer to
the 1AR transformer could occur, and that 1AR and its associated :
switchgear were capable of carrying power to the plant’s 4160Vac buses.
The Ticensee initiated Action Item No. 14 to determine if the slow bus
‘transfer logic will successfully transfer from the 1R to the IAR
transformer and to determine if the 1AR transformer was capable of
carrying the plant’s 4160Vac emergency loads. Pending the NRCs review
of Action Item No. 14, this is considered an unresolved item ;
(263/90018-04(DRS)). - - : ‘

4.1.4 . EDG InstrumentationATéstind

The team’s review of EDG process instrumentation, sensing relays, and
timing relays produced four devices, Nos. TS-7194 and TS-7195 (EDG
immersion heater control), and PS-7222 and PS-7223 (crank case
pressure), that had setpoints that differed from the recommended
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- manufacturer settings. However, the Tlicensee provided adequate »

T documentation to support the setpoint changes. The team also identified
- the following EDG relays that were not included in the current

calibration program: : .

Relay Type ' 'Function
v * Sensing Field voltage
ES ' Sensing . 100 RPM engine speed
LWD ' Timing Low water relay
SCR . Timing - Speed checking

The licensee performed an analysis to determine the impact on the EDGs
if these relays were out of tolerance. The analysis adequately proved -
that the relays would perform their intended function. In addition,
successful testing of the EDGs has qualitatively demonstrated the.
operability of the relays. The licensee committed to include these
relays in future testing. ' IR

4.1.5 'EDG Process Instrumentation Calibration

During the review of calibration records for all EDG process
instruments, the team identified two pressure indicators (PI-7002 and
PI-7005) that were left exceeding their as-left calibration tolerances.
The indicators were calibrated during the last refueling outage (August
1989) in Procedure No. 7180, "Diesel Generator System Instrument

. ‘Maintenance Procedure." Instrument and control (I&C) supervision and
the system engineer had not been informed of the out-of-calibration
status of these indicators. In addition, nonconformance. report Nos. 90-
043 and 90-044 identified additional examples where No. 12 EDG base tank
level switches and the No. 12 EDG air start circuit timing relay were
left exceeding their as-left calibration tolerances since the last
refueling outage (calibrated in Procedure No. 1052-1, "11 and 12 Diesel
Generator Time Delay Relay and Auxiliary Systems Test"). The following
is a list of the desired instrument calibration values: -

 ‘Instrument o Ca]ibration To]erancé_ ~ AS-Left Va]ﬁe A
PI-7002° 300 & 3 psig 305 psig
PI-7005 160 + 1.6 psig 156 psig
LS-7211 Trip  255-345 gallons 380 gallons
LS-7215 Trip - ' 153-207 gallons 240 gallons

‘AResét‘ _ 191-259 gé]lons | ” 270 gallons -
STLO1 5.5+, -0.seconds 5.1 seconds

In the above examples, no engineering evaluation or documentation of the
instruments’ out-of-calibration status were performed at the time of the
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calibration. Failure of the licensee to assure that test requirements

‘have been satisfied is considered a violation of 10 CFR 50, Appendix B,
Criterion XI (263/90018-05(DRS)). o ,

The licensee has evaluated each affected instrument and determined there,"

~was no impact on EDG operability.

4.1.6 Conc1usions

-Post-mbdifiéation-testihg>wa§ adequate and design objectives were met
prior-to the equipment being returned to service... The plant had a well-

structured program in place for performing surveillance testing of EDS
equipment and components; however, a number of weaknessed were

~identified.

5.0 -  Engineering and Technical Support

During the inspection, the team evaluated NSP’s E&TS'capébi]ity; The
team reviewed the licensee’s temporary modification (bypass control)

“program, permanent modification program, portions of the station’s
- discrepancy management program, 10 CFR 50.59 evaluation program, and

QA/QC program. In addition, the team reviewed the as-built/drawing

‘reconciliation program and the audit findings of the licensee’s internal.

QA audit of 1989. . _ -

5.1.1 Bypass Control

The team noted that the procedure for bypass control does not direct
plant personnel to update information on the control room drawings to
reflect configuration changes caused by the installation of bypasses.
The team was concerned that if drawings were not timely updated, the

capability of the plant operators to trouble-shoot problems: or mitigate

events could be affected. The unrevised set of drawings could also
create problems during the alignment of plant systems for routine
testing or maintenance. _

This concern is similar to the concern raised in Section 3.4 and is

considered a further example of a weakness relative to drawing control..

5.1.2 Bypass Number Reassignment

e team’s review indicated that after each calendar year, plant .
personnel closed all active bypasses by signing the required blocks.

The licensee then reactivated the bypasses by assigning serial numbers
for the new year. The licensee informed the team that this activity had

- . been performed for the last 10-12 years, although the bypass control

procedure did not direct personnel to perform this activity. -Also, the
reactivated bypasses did not cross reference to old serial numbers. The
team found the following examples: ' ' . : :

a. Bypass 90-10 was originally installed on 11/4/89, although the
bypass form\jndicated:that it .was installed on 1/2/90.
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-~ b. Bypass 90-15 was ori§1h511y installed on 6/26/89,Aa]though the
bypass form indicated that it-was installed on 1/3/90. - :

c.  Bypass 90-5 was origina11y ihsta11edﬂoh 8/31/88, although the
» ‘bypass form indicated that it was installed on 1/1/90.

The team was concerned that the current bypass numbering system, without
- cross references, could create configuration control problems. The team
considered this to be a weakness relative to configuration control.

5;1.3 ' Trouble Shootinq Procedures

The team identified that technicians were not providing details of
.actual work done or parts replaced while performing trouble shooting
activities. The team noted that the plant did not have procedures to .
direct and effectively control activities relating to the trouble-
shooting activities. Subsequently, the licensee informed the team that
- they were aware of the above problems relating to these troubleshooting
activities and had initiated corrective actions. These actions included
performing quarterly training to ‘improve the knowledge of requirements °
and making several revisions to the work request authorization (WRA)
process and to the related forms. The licensee expected to complete

- these corrective actions in the near future. The team considered the
resolution to this concern to be adequate. - :

5.1.4 Participation of 0A/QC in Plant Activities

The team found that a weekly statistical report describing completed and
future QC involvement as well as percentage completed was displayed at
QA supervisor’s office. The team was concerned that any technician who
looked at the weekly statistical report could predict future QC
involvement. Subsequently, the licensee informed the team that the
practice of displaying the weekly statistical report out in public areas
had been discontinued and the weekly reports will be kept inside the QC
supervisor’s office. ' ‘ o

5.1.5 Conclusions.,
In general, the team found that the licensee providéd adequate'E&TS'to |
the operational staff. The following strengths were noted:

a. | Licensee personnel .were highiy qualified and had substantia1 e
~experience in their fields of expertise. “

b. Appropriate, effective root cause ana]yées were genera]iy
performed in a timely manner by engineers trained in root cause
analysis techniques that followed INPO guidelines.

‘c.  Technical staff personnel had fequired training and must pass the

senior reactor operator (SRO) system test and walk-through on the .
~applicable systems. : - : . L.
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6.0 - General Conc]usioné_

Based on the inspection sample, the team did not identify any
operability concerns, and concluded that ‘the design of the EDS was
generally acceptable. The emergency power sources were sized properly
and adequate voltage was available to essential buses to accommodate EDS
Toads. . With a few exceptions, the protection. and coordination of the
protective equipment was adequate. The scope of the EDS testing was
appropriate. Technical support for the EDS from corporate and site -
personnel was adequate. The staff was very knowledgeable and competent.

The team conducted an exit meeting on November 2, 1990, at Monticello to
discuss the major areas reviewed during the inspection, the weaknesses
observed, and the inspection findings. NRC personnel and licensee :
representatives who attended this meeting are documented in Appendix A
of this report. The team also acknowledged commitments made during the
inspection. The licensee did not identify any documents or processes as
proprietary. : - : \

7.0 Open Items

Open items are matters which have been discussed with the licensee,
“which will be reviewed further by the team, and which involve some
action on the part of the NRC or licensee or both. An open item

disclosed during this inspection is discussed in Paragraph 2.3.4. -

8.0 Unresolved Items

‘Unresolved items are matters about which more information is required in
order to ascertain whether they are acceptable items, violations, or.
deviations. Unresolved items disclosed during this inspection are
included in Paragraphs 3.3.c, 4.1.1 and 4.1.3. : ' :
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~ APPENDIX B

FINDING: D1v1s1on II 250 v Battery Room Temperature
' (Sect1on 2.3.4 of Report)

* DESCRIPTION: |

Under certain emergency conditions (high radiation or toxic. chem1ca1
emergency mode) failure of the electric heaters cold go undetected
because no temperature indication or alarm is ava11ab]e to the
operators.

"TECHNICAL REFERENCES:

1. 0perat1ons Manua] B.8.13 Revision 0, "Heating; Vehti1ation, and
Emergency Filtration Train" _ ' S

2. P&I Diagram NF 61716 Revision F, “Montice11o Generating Plant Main
Control Room H&V/EFT System" ' _
SAFETY SIGNIFICANCE:

For the above postu1ated cond1t1ons, due to the temperature, the
batteries cou1d be in an- unanalyzed condition.



FINDING: As-buf]t Deficiencies (Section 3.4.c of Report)  _

DESCRIPTION: o !

_Twenty‘discrepdncies were identified between the design drawings'and

~-field installation.in the following safety related panels:  remote shut-

- down panel C292; RHR, CS and ADS panel C33; reactor water cleanup and
recirculation benchboard C04; and 480Vac MCC B43. - ' .

TECHNICAL REFERENCES: o »' |

10 CFR 50, Appendix B,'CriteriOn'VI,‘"Document Control™

SAFETY SIGNIFICANCE: -~ |

The operatoks use these drawings (in the shift supervisor’s office) :

‘during emergencies and plant line-ups. The drawings are also used by
the engineering staff for design purposes.



FlNDING;',Léck 6f set point methodology for the'degraded grid vo]fage
: ‘ re]ays>(Section 4.1.1 of Report) : - ’
'DESCRIPTION: | ‘

The maximUm~deviétion of -18v allowed by the te¢hnica1 spetificationéx
was not large enough to account for addition errors, such -as operator
~ setting error and drift. The licensee lacks a setpoint methodology to
~establish a setpoint that accounts for a]]vthe known uncertainties. )
TECHNICAL REFERENCES: o L

:1. - Technical Specification Basis 3.2 and Table 3.2.6..

2. Test No.k0302, "Safeguard Bus Dégkaded}VOTtage Protection Re]ay
‘ Unit Ca]ibration" R : S ; _ :
SAFETY. SIGNIFICANCE:

The fe]ays'may,not detect degraded-conditioné and tréhsfer saféty'1oads

~to the EDGs at a voltage level adequate to ensure proper safety
equipment performance or to prevent safety equipment damage. -



FINDING: BUS Transfer Testing (Section 4.1.3 of Report)
DESCRIPTION: - -

‘The'testing program did not verify the transfer of transformer No. IR to
transformer No. 1AR and subsequent loading of 1AR by the safety buses.

TECHNICAL REFERENCE:

1. Technical Specificatidn No. 3.9A.1.b

2. Test Procedure Nos. 0036-1, 0036-2, and 0189-01 o

SAFETY SIGNIFICANCE: | |

Successful transfer of 1R to 1AR.and thé'subsequent 1oadin§ 6f 1R by the

safety buses may not occur which could affect the safe shutdown of the
plant. . ‘ .
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10 CFR 50, Apﬁendix B, Criterion XI,‘requires that test results be docﬁmented

. and evaluated to assure that test requirements have been satisfied.

3

Contrary to the above, since August 1989, no evaluations of acceptability were
6| . made when two emergency diesel generator (EDG) pressure indicators, the No. 12
EDG air start circuit timing relay, and both EDG basetank fuel oil level

switches were left in a condition that exceeded their as-left calibration:
el " tolerance. ' - ‘ : ‘

Prior to the end of the inspection, the licensee evaluated each of the above S
' . instruments and determined that there was no impact on EDG operability.
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_; / /. S1nce August 1989, no eva]uat1ons of acceptab111ty were made when two EDG pressure lndlcators, the No. 12 EDG air
‘start circuit tlmlng relay, and both ‘EDG basetank 0il level switches were ‘left in a condition that exceeded their
. as- 1eft ca11brat10n to]erance _ : :

N
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263/90018-04 (Unit 1) UNR Y
‘Original Inspector ,. o _ Resp; Sec. - - K Note
R. Westberg . - PSS |
_Responsib1e Inspector o I Closed N . _ ‘Final Report No.
PSS Y
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FoT1owup Date | o ‘ C Remarks:

_/_/ __ The surve111ance test program did not verify the. transfer of the the 1R transformer to the the lAR transformer and
' subsequent 1oad1ng of 1AR by the safety buses. - : ‘ :

Status Code
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PSS . B AR
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Followup Date. - o ~ Remarks:

~/_/ __ Wiring of the conductors on re]ay Nos 1bA-92b,'10A-24b,‘and 10A-26b did not conform to the appliocable design.
o drawings. , ' : : o

Status Code




I 9 IR - ~ OUTSTANDING ITEM ‘(OIL) TRACKING FORM S @, .
Submitted ty: R Westberg ' ' S R  Sec. Chief'AppFQva1ﬂ;”h}L o %4;'/942

Item No. B T Type Code o Func. Area
263/90018-01 (Unit 1) 0. I
Original Inspéctor - o . Resp. Sec. .: Note
ﬁ.‘Westberg}" v_‘>. R PSS |
" Responsible Inspector 7 Closed - Final Report No.
PSS o B - A '

. Interim Insp. Reports -

Fo]]owupyDate S ' o ‘  ~ Remarks:

" /_/ __ Under certain emergency conditions (high radiation or toxic chemical emergency mode) failure of the electric heatersa
~in the Div II 250Vdc battery room could go undetected as no temperature indication or alarm is available to the -
operators. _ S _ e : : ‘
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