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EXECUTIVE SUMMARY

This special, announced, NRC team inspection assessed the
capacity of the Electrical Distribution System (EDS8) to perform
its intended functions and the adequacy of the engineering and
technical support provided to maintain the operability of the
EDS. It was concluded that:

(1) The EDS has the capacity to perform its intended safety
functions

(2) Engineering and technical support are adegquate

The inspection team's overall findings were . enerally positive,
reflecting good design, maintenance, and testing. Various
, strengths were observed. Examples included the availability of a
’ computer program to analyze the DC system, a generally good fuse
| control program, good monitoring of fuel oil quality, and
| knowledgeable engineering personnel. Several metters of concern
| were identified, but their impact on the overall adzquacy of the
EDS and of engineering and technical support provided to maintain
. the EDS were limited. These matters included violations of
I
|
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regulatory requirements, a deviation from a commitment, and
several cother negative findings:

Four violations:

(1)

(2)

(3)

Violation 395/92-04~01, Undersize Thermal Overioads and
Inadequate Tubing Supports.

There were deficiencies in the translation of design bases
into installed hardware. Two evampies were identified by
the team:

(a)

(b)

Tubing mounted on the diese' generator was
insufficiently supported. g£xamples were identified
where seismic design support spacing requirements
specified in the original calculations were not met
(e.g., 84 inch actual support spacing on one span of
air start tube versus specified maximum of 26.9
inches). New, more sophisticated, calculations
prepared durino the inspection indicated that the
spacings would provide sufficient support for the
postulated seismic conditions. Additionally, the tean
was informed that tubing supports meeting the original
design requirements would be installed. (Section 3.4)

Undersized thermal overloads (OLs) were installed for
two safety related service water pump house ventilation
fans. The 1.15 service factor of the fan motors was
not recognized in determining OL selection. As a
consequence, selection was based on the nameplate 50 HP
rating, although the motors could actually operate at
up to about 60 HP. The licensee replaced the undersize
OLs during the inspection. Had they gone undetected
the OLs could cause tripping of the fan motors. This
condition should be readily apparent to operators in
sufficient time to make corrections before temperatures
became unacceptable. (Section 2.5.2)

Non-Cited Viclation 395/92-04-02, Incorrectly Taken Battery
Test Results.

The voltage recorded at the end of the first minute of a
Technical Specification battery service test was incorrect.
It appeared the voltage had been recorded after the lcad had
been removed, whereas the acceptance critericn was based on
voltage measured with the battery still under load. Other
voltage data taken during the test was sufficient to verify
that the battery was acceptable. (Section 4.3.2)

Violation 395/92-04-03, Deficiencies in the Control of
Drawings, Design Calculations, and Databases.
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The team identified deficiencies in drawings, a design
calculation, and a database that had been obtained as
apparently acceptable documents. Lice. see personnel
indicated they were aware that the drawings contained errors
and omissions and that the acceptability of the calculation
was guestionable. Also, a note in the calculation
acknowledged errors had been identified on the drawings.
Examples of the associated errors and omissions werz as
follows:

(a) Motor Control Center Unit Listing drawings which
provided electrical data on the loads powered from the
Motor Control Centers had motor load data omitted in
some instances and numerous incorrect entries of
overload sizes, horsepower, etc. These drawings had
been used for inspection and databases. (Section 4.2)

(b) A database used to determine overload heater sizes for
a MOV voltage drop calculation contained incorrect
sizes for some overloads. (Section 2.5.3)

(c) The above voltage drop calculation incorrectly omitted
calculation of voltage drop due to overload resistances
until it was revised in response to an NRC guestion.
(Section 2.5.3;

The team did not identify any instances in which the above
drawings, database, or calculation had either resulted in
equipment deficiencies or caused deficiencies in eguipment
to go undetected.

Violation 395/92-04-04, Inadequate Instructions for
Application of Pre-Approved Disposition (PAD) 12.

PAD 12 was a standard pre-approved engineering disposition
intended for failures due to normal wear or aging of items
such as bearings, gears, valve packing, molded case circuit
breakers, relays, fuses, etc. However, it did not
adequately prescribe the criteria to be used to assure that
a failure was due to "normal wear and aging", such that use
of PAD 12 would be applicable. Pi" 12 had been used to
replace several molded case circuit breakers that failed in
tests without documenting even zimple disassembly and visual
inspection for the condition that resulted in the failure.
Without any inspection and documentation for the condition
that caused the failure, the information necessary to
identify adverse trends and significant conditions adverse
to quality will not be available. The team did not identify
any significant hardware deficiencies that had gone
undetected because of the lack of controls on application of
PAD 12.






(3)

(4)

5

penetrations, full protection was only provided by the
primary device. Rackup protection was provided against the
maximum fault current possible but not against current in
the overload or low level fault range. Licensee personnel
indicated that the Summer design had been based on the
interpretation that protection was only required against the
maximum possible fault and that the NRC reviewer had heen
aware of this interpretation in accepting the original
design. This matter is under review by the NRC. (Section
2.5.1)

Inspector Followup Item 395/92-04-08, Preventive Maintenance
Inspections for 7.2 kV Switchgear.

Insulated 7.2 kV bus bars were not periodically inspected as
recommended by the vendor in General Electric Manual GEH-
1802, Metal Clad Switchgear. 1In the "MAINTENANCE SECTION"
of GEH-1802 it specifically stated that "The switchgear
structure and connections should be given the following
overall maintenance ... Inspect the busses and cecnnections
carefully for evidence of overheating or weakening of the
insulation." (Section 4.3.3)

Inspector Followup Item 395/92-04-09, Preventive Maintenance
Trip Testing of Important DC Molded Case Circuit Breakers to
Verify Their Seitings.

Overcurrent trip testing was not performed on the important
molded case circuit breakers used as feeders for the 125 VDC
lcad center busses:. The concern is that, in aging,
lubricant in the breakers will dry out or other degradation
will occur and affect the trip calibration. (Section 4.3.3)
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The Safeguards Power System is divided intc two independent and
redundant trains, trains A and B. The preferred sources of power
for this system are two independent offsite sources, 115 kV power
from the nearby Parr Generating Complex and 230 kV power from the
V. C. Summer substation. These voltages are stepped down to 7.2
kV and supply separate A and B train busses. Twe Emergency
Diesel Generators serve as onsite standby power to these 7.2 kV
busses. The diesels are set to start automatically in the event
of a safety injection or an excessive undervoltage on the 7.2 kV
busses.

The 7.2 kV Safeguards busses power safety related service water
equipment and trains A and B of a 480 VAC subsystem. The 480 VAC
subsystem in turn powers A and B trains of Motor Concrol Centers
(MCCs), switchgear, and a 120 VAC subsystem. In addition,
through battery chargers, the 480 VAC subsystem provides normal
power te a 125 VDC network and maintains the charge on two
independent batteries which power the DC network when AC power is
lost.

The 120 VAC subsystem powers vital instrumentation and c¢¢ :irols
and various Engineered Safety Feature support equipment. In the
event of a loss of all AC power, the 125 VDC batteries prc.ide
instrumentation and controls vital 120 AC power through DC to AC
inverters. They also serve various controls and alarms and
provide EDG field flashing. When the 480 VAC subsysten is
available the batteries float and are maintained charged from 480
VAC Safeguards power via battery chargers as noted in the
previous paragraph.

2.1 Conclusions

Although several weaknesses were identified, the team judged that
they were not of major significance and concluded that the EDS
was capable of performing its intended functions during plant
operating and accident conditions. In terms of eguipment ratings
and design features, the team found that the EDS generally
exceeded basic requirements. For example, analyses indic .ted
degraded voltage relay settings provided for appropriate transfer
to backup Emergency Diesel Generators (EDGs) in the event of
degraded voltage or a loss of offsite power, the EDGs were ample
as a backup source Lo emergency loads, batteries and inverters
had excess capacity to pick up vital instrument and control loads
in the event of a lcss of AC power, and settings and coordination
of protective devices were generally satisfactory. Weaknesses
were identified in the backup protection igainst fault currents
that could damage containment penetrations, diesel generator
start logic, selection of thermal overload protective devices for
two motors, and 1n calculations to evaluate the adequacy of
voltage supplied to Motor Control Centers.
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2.2 Offsite Power

The licensee's provisions for offsite power as the preferred
source for Engineered Safety Feature (ESF) loads were determined
to be adequate. Stable, reliable power was provided to the
safety related 7.2 kV busses from the two offsite sources. This
assessment was based on the team's review of calculations and
discussions with licensee personnel regarding matters such as
transmission system voltage studies, dispatcher actions for
maintaining voltage, degraded grid voltage protection, and surge
protectior Transmission system voltage studies were discussed
with an engineer from the Transmission and Distribution Systenm
Planning Department and with onsite electrical engineers. Based
on information provided during the meeting, the team found that
the analysis methodclogy met the requirements of General Desian
Criteria 17 with respect o the offsite power supply. Offsite
voltage appeared adequately monitored and maintained. The
licensee had instituted administrative controls on the offsite
power supplies which called for monitoring voltages at the
switchyard. There was a matrix of possible configurations,
veltages, and corresponding action statements. Calculations
reviewed by the team provided a basis for the voltages being
maintained {calculation DC-820-005) and for the undervoltage
relay settings (calculation DC-820-001). From a review with
licensee personnel, the team determined that a satisfactorv surge
protection scheme was in place.

2.3 Medium-Voltage System
3:3¢1L Short-Circuit Calculation

From a review of tie short-circuit calculations (e.qg.,
calculation DC-822~010), which were carried ocut with the aid cf a
computer program, the team concluded that the 7.2 kV circuit
breakers were applied within their fault current ratings. The
interrupting and momentary nameplate rating of the vertical lift
switchgear vwie 41 kA and 66 kA respectively. The corresponding
fault current duties were conservatively calculated to be 30.6 ka
interrupting and 47.1 kA momentary.

2.3.2 Protection and Coordination

The application of protective relays such as overcurrent,
transformer differential, and undervoltuge protection were found
to be acceptable by the team. Calculation DC-822-007R0O
demonstrated proper selectivity of tripping. From a review of a
sample of relay settings and equipment damage curves the team was
able to verify proper protection.

R
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2:i3:3 Bus Transiers

The team determined that EDS alignment and equipment was such
that the utilization of fast bus transfers was minimized, thus
nearly eliminating problems associated with these transfers.
Also, a review of the logic used for control of the automatic
transfer between the preferred and standby power supoly did not
identify any problems,

2.3.4 Voltage Calculations

The licensee had a comprehensive voltage analysis that included
nearly all the cases necessary to demonstrate that design
regquirements were met. The team identified some instances,
however, where additional analyses were required to establish
that existing calculations enveloped worst case scenarios within
the design basis. To address the tean's guestions the licensee
analyzed the following cases relating to gystem voltage:

- The licensee¢ established that the loading scenario
conasider.d in the degraded voltage relay setting
calculation was conservative relative to credible
lecading scenarios which could result from manual
operator actions during post LOCA operations.

- The licensee esta%lished that the present
degraded voltage relay setting would assure
adequate voltage for restarting motors during
post LOCA operations.

As a result of a report submitted pursuant to 10CFR50.72 on March
19, 1992 by another licensee, V. C. Summer determined that the
auxiliary feedwater pump and reactor building spray pump should
have been analyzed as "random" loads in the sequencing scheme
rather than "definite time" loads. Analysis to show that the EDS
had the capacity and capability to accept these randomly applied
step loads continved until the last day of the inspection. The
analysis determined that the EDS could accept these random loads
at any time during a desiyn basis scenario, except for the case
where the two random loads were initiated together. If the two
random loads were applied a’ the same time and the grid voltage
was at the lower =nd of the acceptable range, calculations
indicatesd that a degraded grid voltage relay trip would occur.
This situation was considered improbable and the team observed

that, even if it did occur, Emergency Diesel Generators provided
standby power.

The licensee stated that additional analyses would be performed
in the future te verify tue model and assumptions used in system

o ———
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viltage calculations by comparing field measurements against a
model of the same case.

The team considered that the preferred (offsite) pcwer supply
provided limited voltage margin above the minimum allowable
voltages. There were two reasons for this situation:

- The switchyard high voltaage busses sustain a
relatively large voltage drop upon emergency
tripping of the nuclear unit,

- Significant voltage losses take place within
the safety-related distribution system.

2.4 Emergency Diesel Generators
2.4.1 Static Loading Analysis

From a review of Emergency Diesel Generator (EDG) loading
calculations and a discussion of emergency procedures with
operators, the team concluded that the generators had about a six
percent margin for short term and long term loading. The tean
reviewed calculation DC-836~006, Rev. 6, to determine the
adequacy of the EDG steaay state lcading capacity. The
calculation demonstrated a maximum load of 4362 kW for short term
post accident loading, versus a 4675 kW short time (2 hour)
rating. Long term loading without optional loads was 4006 kW
versus a 4250 kW continuous rating. Appropriate procedu, 1
controls were in place to assure manual loads were applied within
the EDG's ratings. The team noted, however, that the basis for
loading assumptions was not clearly documented in some cases. A
review of selected luads with the licensee demonstrated that
appropriate loading was considered.

2.4.2 Dynamic Loading Analysis

The team found that the EDG dynamic performance was demonstrated
by calculation DC-836-008, Rev. 3. The calculation consisted of
a transient analysis supplemented by dynamic performance data
supplied by the diesel manufacturer, Colt Industries. The
calculation was not a true dynamic analysis in that it did not
model generator-load interactions throughout the range of load
sequencing conditions. The team determined, however, “_hat the
existing calculation was generally conservative and demonstrated
sufficient margin to assure proper EDG performance. It indicated
that the largest single load could be started at any time.
Possible "random" loads were adequately enveloped by the
conservatisms (i.e., the large loads assumed) in the calculation.
Licensee personnel stated plans to perform a new EDC dynamic
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analysis/motor analysis using a transients program. This
analysie would be performed by the Transmission Department.

2.4.3 Protection and Controls

In reviewing the design of the protection and controls, the team
found that the EDGs had a full complement of protective relays
for pretection against damage during test runs, and the team
agreed that the settings were adeguate. Generally, the trips
provided for emergency conditions also appeared appropriate.
However, the tcam noted that, as indicated in Figure 8.3-0h of
the FSAR, there were _hree engine parameters measured duri=ag EDG
starting that cculd produce signals which would disable the
engine starting function:

Engine speed relay > 115 RPM
Jacket water pressure for engine speed > 375 RPM
Engine speed relay > 335 RPM

The current revision of NRC Regulatory Guide 1.9 recommends that
these signals employ two or more independent measurements of the
trip parameter with coincident logic for trip actuation, so that
a single spurious signal from one of these inputs would not
disable the engine start function at any time during the starting
sequence. The licensee was not committed to the current revision
of Regulatory Guide 1.9 but to the original version, which did
not require coincident logic. The licensee's design reprecented
reduced reliability relative to the EDG control system.

In discussions, licensee persoinel indicated they would review
this issue and, if appropriate, alarm these signals so that if
they were present (such as from a stuck relay) the condition
would be known. This woald eliminate exposure to a spurious
signal existing prior to an attempted start but would not
eliminate exposure to signals generated during the starting
function, such as from instrument drift.

2.4.4 Grounding Resistors

The team guestioned the adequacy cf the time rating of the EDG
grounding resistors (200 A for one minute), the EDG ground fault
detection and protection scheme, and the potential for
transferring the ground fault from the EDG to the off-site
network following a restoration of power from the network. In
response, the licensee generated calculation DC-804-011, Rev. 0,
"DG Ground Fault Relaying Coordination." The team found that
this calculation resolved their concerns. It demonstrated that
the grounding resistor was adegquately protected by the branch
circuits' ground fault detection and protection devices and the
generator differential protection.



R A

M e R—— —— - — e e e e e e e A B e e S Tl

2.5 Low~Voltage Systems
2.5.1 Containment Electric Penetrations

The team determined that circuits which passed through the
containment to support both safety related and non-safety related
post accident lcads were generally provided with adequate
protection to ensure against damage to containment penetrations
from faults originating in the conrtainment. However, the team's
review of calculation DC-847~-013, Rev. 0, dated 2/3/92,
“"Electrical Penetration Evaluation", revealed approximately 45
electric penetrations which did not have the full range of dual
protectiun recommended by the applicable NRC Regulatory Guide, RC
1.63, Rev. 1.

In accordance with the FSAR, RG 1.63, Rev.l, provides the
guidance applicable to the electric penetrations for V. C,
Summer. Section C.1, of this RG states that an electric
penetration assembly should withstand "“the maximum pcssible
fault current vs. time given single random failures of circuit
overload protection devices". This was intended to en~ure that
each circuit passing into the containment had dual protection
against any period of fault induced current flow that could
damage its penetration. For approximately 45 electric
penetrations at Summer, only one protection was provided for the
full range of possible fault currents and times that would exceed
the penetration damage ratings. The 4% included the penetrations
for containment loads such as Reactor Building Cooling Units and
Pressurizer Heaters. The primary protective devices for these
loads did cover the full range and ensure against exceeding the
penetration damage ratings. However, the backup protective
devices covered only the maximum fault current; protection was
not provided in the overload or low level favlt region. In many
cases the backup device would require more than 240 seconds to
interrupt the overload current egual to the one-minute rating of
the penetration. This could result in damage to the penetration
and breach of the containment, assuming a single failure of the
primary protection.

The deficiency in the protection of the above penetrations was a
result of the licensee's original design interpretation of the
recommendations of Regulatory Guide 1.63, Rev, 1. 1Its
interpretation was that protection was required against the
maximum possible fault current. Licensee personnel stated that
“he NRC had been aware that protection would only be provided
against the maximum fault possible and had accepted this
position. The team was unable to either verify or refute this.

The licensee acknowledged that the problem of the backup devices
not providing full protection had been identified in 1987
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The calculation initially provided to the team in support of the
adequacy of voltages at MCC loads was DC-820-003, Rev. 0, dated
2/17/92, "Class 1E MOV Thrust Evaluation®. This calculation was
based on voltage data from calculation DC-820~001, Rev. 15, dated
2/17/92 and entitled "ESF Undervoltage Relay Logic and Settings."
The team observed a deficiency in DC-820-003, in that the
resistances of the MOV overload (OL) relay heaters were not
factored in as additional loads on the circuits. The licensee
responded by preparing and providing a preliminary revision of
calculation DC-820~003 (Rev. Special Attechment 11 dated
03/27/92) which included the OL relays, as listed in a
computerized database prepared 2/2/90.

The team questioned why DC-820-003 had not originally included
the thermal overload resistances. They observed that similar
licensee calculations (08%0-077-ER-~001, Rev. 0) reviewed in a
recent NRC MOV inspection (Inspecticn 395/92-02) included the OL
resistances. Also, the team noted that some of the OL data used
in the DC-620-003 calcu.iation Special Revision was incerrect.
For example, the OL resistance for Safety Injection Valve XVG
8889 was for a size 2 OL, whereas the team observed that the
installed OL was size 4. The incorrect resistances appeared to
stem from the use of a database that had not been corrected to
reflect chainges in the OLs actually installed in the field.
Neither the licensee's series 201 drawings, which were referenced
as a source Of database information in DC-820~003, nor the
database itself had been updated to properly reflect the
installed hardware. "Notes and assumptions", 4(E), of DC-8z0~-
003, Rev. 0, stat=d that part of the database information taken
from 201 series drawings contained obvious errors and had been
corrected before use in the calculation. It suggested that a
final comparison of the database information with 1. meplate data
should be performed.

The teum compared DC-820~003 with the calculations reviewed in
the MOV inspection, which were identified 0890-077-ER-001,

Rev. 0, dated 10/31/90, "“G.L. 89-10 MOVs Thermal Overload Relay
Evaluation” and 0980-077-EV-001, Rev. 1, dated 6/4/91,

"G.L. 89-10 MOVs Minimum Terminal Voltages." DC-820-003 had been
prepared by Gilbert Associates, while ER-001 and EV-001 had been
prepared by ABB Impell., The comparison revealed differences in
important input data for the Gilbert and Impell calculations. As
an example, the database used in DC-820-003 for Residual Heat
Removal Valve XVT 0602A gave the motor data as 0.66 HP, 2.30 full
load amps, and 12.0 locked rotor amps, versus 1.9 HP, 3.5 A, and
26 A used in the ER-001 calculation.

Licensee personnel explained that calculation DC-820-003 was
performed as part ¢f an ongoing effort to computerize the
existing manual calculations, and that the Impell calculations
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were done as part of a dedicated MOV program. The Impell
calculations, being the clder, did not use the latest values of
MCC voltages, but had reportedly used updated valve thrust
requirements and motor data and had considered OL resistances.
They were considered the "official calculations". The team was
informed that DC-820-003 did not originally incorporate overload
heater resistances because the oiiginal manual calculations on
which it was based did not consider the OL resistances.
DC-820~003 was stated to be still under review and not a "formal"
project document. The team observed that the calculation was not
marked as "preliminary" and that its cover sheet had the same
markings as any other formal project document. Licensee
personnel were unable to show any document control practice that
identified DC-820-003 as a document that was still under
evaluation and not fully approved for use. Nor did they indicate
any previously documented identification of discrepancies and
initiation of corrective action.

In summary, calculation DC-820-003, which was originally provided
to the team as an acceptable calculation, was subseguently
described as still under review when various calculation
discrepancies were identified. The team agreed that this
calculation involved a special case of a contractor upgrading a
previous calculation and accepted the contention that it was
still under licensee review, However, the team found no special
identification or other document controls to preclude its
issuance as a fully adequate calculation approved for 'se. Also,
it was apparent that the database identifying the OLs was
incorrect and yet had been available and used in revising DC-820-
003 during the inspection. This is considered a viclation of
10CFRS0 Appendix B, Criterion VI, reguirements to assure the
adequacy of documents chat are issued for use in activities that
effect quality. Another example of violation of Cr rion VI
involves the known uncorrected errors in the licensee's 201
series drawings, as referred to in the third paragraph above .
Errors and omissions noted on the drawings during the teanm's
inspection of motor control centers are described in Section 4.2.

This matter is identified ag Violation 395/92-04-03, Deficiencies

in the Control of Drawings, Design Calculations, and Databases.
2.5.4 DC System Short~Circuit Calculations

The team's review of short-circuit calculation DC-832-018,

Rev, 2, dated 2/18/91, for the DC System, verified that breakers
and fuses were applied within their ratings. The team, however,
guestioned the contribution of the battery charger used in the
calculation, which was the current limit setting of the charger
(115 percent of its 300 A rating). 1In response, licensee
personnel contacted the vendor and were informed that recent
tests indicated the battery charger contribution could be as hiah
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as 1000 percent of its rating. A subsequent review of the
capabilities of the bus bracing and the circuit breakers in the
main distribution panels indicated that their ratings, as
certified by the supplier, were still adeguate. The licensee
stated that the calculation would be revised to reflect the
higher contribution from the battery chargers.

2.5.5 Capacities of Batteries, Charger, and Inverter

Calculations demonstrated that the batteries, in terms of
positive plates reguired, had 25 percent capacity above that
needed to meet the recommended minimum requirements. They were
installed in 1990. The battery duty cycle indicated that the
battery chargers had a current rating of 200 percent of the
maximum steady state locad.

Each inverter had a power rating of 142 percent of the maximum
load, which was established by test and calculation. They were
installed in 1991.

2.5.6 Voltage Calculations

The team found that the licensee had comprehensive analyses for
the DC and vital AC systems. The DC voltzge calculations were
carried out with the aid of a special computer program which
rodeled the whole system, used an iterative technique and used
realistic battery terminal voltages. The capabi” ‘es of this
special program were considered a strength. Fro

calculations the team concluded that all DC compo © would
receive at least rated voltage for any design basis enario.
The availability and use of the above program were considered a
licensee strenath.

Voltages throughout the 120 V Vital AC System were calculated and
found to be adequate. The team did, however. note that the
transformer impedance was not correct. The licensee had used 2.%
percent, whereas the correct value was 2.75 percent. This
resulted in about a 10 percent error in total system voltage
drop. Correcting fou this error, the drop was still within
acceptable limits.

2.5,7 Coordination of Protective Devices in 125 VDC Vital
Instrurentation and Control Power

In addition to the fault studies, the team reviewed calculation
DC-804-007, Rev, 0, "Molded Case Circuit Breaker Coordination -

D.C. System." The team owserved that the diagrams did not show
all of the protective devices per bus. Licensee personnel
prepared new coordination curves and from these the team was able
to conclude that, for the normal mode of operation (i.e., the
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pattery floating on the bus), proper coordinatiorn was maintained.
For the other mode of operation, battery disconnected and the
battery charger supplying all of the loads, the coordination
could not be maintained for all of the circuits. The team was
informed that when the battery was disconnected, the train was
inoperable and that this mode of operation was limited by the TS
to two hours. The team accepted this explanation.

iiie team's review identified errors in the trip ratings given in
the EDS Design Basis Document and drawing E-201-362, sheet 2, for
the MCC XMC1DB2Y circuit breaker feeding the swing charger.
Licensee personnel stated that the two documents would be
revised.

2.5.8 DC System Ground Fault Detection

The team reviewed calculation DC-831-005, Rev., 0, "Evaluation of
DC System Ground Detection Scheme Relay Set Points" and compared
it with the description in the System Design Basis Docament
(DBD) . The DBD stated that the automatic ground fault detection
screme had been disconnected and the fault detection was
performed manually. Licensee perscanel axplained that a
modification to the system was being implemented which included
installation of an automatic ground detection circuit on each DC
bus., Following the completion of the modirication, all
documentation will be appropriately revised. The team accepted
this explanation.

2.5.9 Vital 120 VAC Instrumentation and Control Power

The team reviewed calculation DC-834-002, Rev. 0, "120 V Class 1E
Vital AC System Design Bases." The only concern identified by
the team was that, for the fault and coordination analysis, the
inverters were not considered as the source. The team was
informed that the scope of the calculation was limited to
determining the adequacy of the short circuit ratings of the
vital AC panels and breakers. At the team's request, the systen
was evaluated for the worst case in which an inverter could be
the fault current source, a fault at one of the loads supplied
thiough a 15 A breaker from panel XPN 5484-RH. This additional
analysis indicated that the inverter was capable of supplying
sufficient fault current to ensure a coordinated tripping of all
branch circuit breakers.

3.0 MECHANICAL DESIGN AND MAINTENAN.

The team evaluated the adequacy of the design and maintenance of
the mechanical systems required to support the EDS during normal
operation and postulated accidents. The EDG and associated
support systems (e.g., diesel fuel oil storage and transfer,
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As identified by the team and confirmed by the .icensee, numerous
examples of tubing mounted on both EDGs’ skids did not meet
vendor seismic criteria related to unsupported span lengths.
Examples i'cluded a measured 84 inch span length between supports
versus a specified maximum span of 26.9 inches for 3/8 inch
copper air start tubing and a 0 inch measured span versus a
specified 37.7 inch maximum span for 3/4 inch copper lube oil
lines. It appeared this deficiency originated at the initial
equipment installation. The tubing was used in the starting air
supply, lubricating oil lines, cooling lines, and indication,

The vendor EDG seismic calculation (Seismic Calculations for Skid
Piping, Seismic Qualification File SQF-8-P§3~C05-1) specified
maximum tuhinY support spacings which ensured that tubing would
behave in a rigid manner, i.e., natural frequencies would exceed
33 hertz. Above 33 hertz the tubing would not experience dynamic
amplifi~ation of earthquake motion and would survive a postulated
seismic event without damage. The fallure to ensure
implerentation of seismic design basis criteria is jdentified as
an example of Violation 395/92-04-01, Undersize Thermal Overloads
and Inadequate Tubing Supports,

Following field verification that tubing supports were not
installed as designed, the licensee acted promptly to identify
and evaluate this deficiency. Seismic evaluation (through new
more sophisticated calculations) of the wcrst case tubing spans
demongtrated that no operability concern existed. The team was
informed that corrective actions would be accomplished to install
hardware to meet the original design criteria. This correction
is to be performed during the next outage.

An additional minor issue identified by the team involved
inadequacies in the licensee’s securing tubing bundles. Several
examples were noted in which bundles were secured with hose
clamps which were loose or broken, rubber grommets protecting the
tubing from movement in the clamps were deteriorated or missing,
and one example of tubing was noted which had been deformed due
to contact with a weld ridge. The licensee stated that the
existing bundle and support clamps would be evaluated agains®
mounting criteria and discrepancies resolved.

3.% Fuel 0il Storage and Transfer System

The team reviewed the licensee’s determination of the fuel oil
storage volume required for 7 day EDG fuel consumption. The tean
noted several minor deficiencies in the fuel oil consumption
calculation, DC06630N0]1, dated February 24, 1992. The
deficienci~= were corrected during the inspection. The
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calculation conclusion, that the TS 3.8.1.1.b.2 minimum volume
requirement was adequate for 7 day consumption, remained valid.

The team examined the licensee’s activities to monitor and
maintain EDG fuel o0il quality. Procedures for chemical analysis
of fuel oil were reviewed and the incorporaticn of TS required
receipt and periodic sampling was verified., Additionally, the
team observed laboratory techniques for obtaining storage tank
sanp'es and performance of particulate contaminant analysis.
Trends of chemical analysis results were reviewed. The teanm
concluded the licensee had implemented a good program for
monitoring and maintenance of EDG fuel il quality.

3.6 Corrosion Protection of Underground Fuel 0il Piping and
Tanks

The licensea could not provide verification that EDG fuel oil
underground piping and tanks had been adeguately protected from
galvanic¢ corroeion in accordance with its commitment to
Kegulatory Guide 1.137. Ovelr the lifetime of the plant, galvanic
corrosicrn could result in reduced wall thickness of underground
piping and tanks, which could degrade seismic and design pressure
characteristics., Desicn provisions tu preclude this equipment
degradation included initial coating of surfaces ,d a cathodic
protection system which maintains a specific voltage potential in
the ground adjacent to the eguipment. The licensee committed to
provide this protection in its FSAR Appendix 3A response to
Kegulatory Guide 1.137., The team’s review of documentation and
discussions with licensee personnel revealed that the cathodic
protertion system, which was installed in 1980, had not been
maintained or monitored in a manner which would assure that
adeguate protection lLad been provided fcor the piping and tanks,
For a period of years the system was not monitored or was
menitored on a very limited frequency. Monthly inspections of
rectifiers and biannual measurements of ground bed resistance and
ground potential voltage were recommended by the System
Description and Maintenance Procedure for the Cathodic Protection
System, No inspections or measurements were recorded from systen
installation in 1980 until 1984. The recommended monthly
inspections of rectifiers were only performed annually in 1984,
1985, and 1986, and three times in 1989. Ground potential
readings recommended biannually were taken in 1986, not again
until 1989, and only became routine in 1990. The ground
potential readings were consistently outside recommended design
parameters, Ground resistance readings were begun in 1989,

The team noted the licensee was aware of cathodic protection
system deficiencies., Modifications had been developed to upgrade
system hardware and an industry specialist performed a system
evaluation in 1991. The specialist concluded that the EDG fuel
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tanks and fuel oil lines were not receiving adequate cathodic
protection, He indicated that the apparent cause was shielding,
due to deficiencies in the original installation design. The
modifications were scheduled for implementation in 1993. The
licensee had not proposed inspecting the piping and tanks for
possible degradation resulting from the degraded system
performance. The team concluded no immediate operability problen
nxisted due to the long time period anticipated for substantial
wall thickresu degradation. However, an inspection of the piping
and tanks to verify the extent of any degradation was warranted,
Licensee personnel stated an inspection would be accomplished.

The licensee's failure to adeqguately monitor cathodic protection
system performance and assure the system would provide intended
corresion protection to fuel oil piping and tanks is identified
as Deviation 395/92-04-05, Potential Deterioration of Emergency
Diesel Generator Underground Fuel 0il Piping and Tanks. The tean
noted that the licensee had already taken l?qniticant actione
intended to remedy the deficiencies in the cathodic protection
but determined that a deviation should be issued because of the
long period of time the condition had existed and because no
plans were in place for verification of the condition of the
piping and tanks. The licensee had not informed the NRC of ite
failure to meet the commitment.

3.7 Heating, Ventilation, and Air Conditioning

The team reviewed HVAC design for the EDG rooms and other safety
related equipment spaces to ensure ambient conditions were
maintained within equipment design reguirements., Overall, the
design documentation verified that HVAC design was generally
adequate to maintain ambient conditions within equipment
specifications. The FSAR stated that the design temperature used
for HVAC design was 95 degrees F and that this temperature would
be equaled or exceeded less than 1 pe. nt of the time. The team
found that the actual maximum outside cemperature experienced at
the site had been 107 degrees F and guestioned whether the
original design basis selection of 2% degrees F had been
adequate. Licensee perscnnel explained that outside air
temperatures exceeding the design { ‘mperature selected were
infrequent, of short duration, and the 24~inches thick concrete
walls of the building prevented any rapid temperature .(ncrease,
They performed an analysis to address the possible .mpact on
egquipment and determined that it would be minimal. Additionally,
the team noted that the EDG rooms were continuously monitored by
devices which were on scheduled calibration intervals. The
contrel room would receive indication of rising temperatures
within reasonable time to initiate compensatory action. Based on
a review of the licensee's analysis and its monitoring of
temperatures, the team had nc concern on this issue. '
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3.8 EDG Periodic Maintenance

The team reviewed per.odic mai:tenance activities accomplished to
assure the EDG maintained its design capability. Vendor
recommendations for periodic maintenance and irspections were
appropriately incorporated into procedures and scheduled in
accordance with recommended fregquency. Acceptance criteria
specified by the vendor were correctly stated in the procedures.
Review of documentation from completed maintenance activities
indicated the EDGs have been maintained in an appropriate state
of readiness. Review of this documentation with the engineering
staff demonstrated the staff awareness of equipment status and
indicated the engineering staff was appropriately involved in
these activities.

4.0 MAINTENANCE, TESTING, CALIBRATION, AND CONFIGURATION CONTROL

The team performed walkthrough inspections of the EDS to assess
the material condition of the electrical egquipment and panels.
Portions of the "as installed" configuration of the EDS were
examined to deterrine its compliance with design drawings and
documents. The electrical maintenance program, procedures,
surveillances, and work requests were reviewed to ensure the EDS
was being properly maintained to function for the life of the
plant, Data sheets from completed calibration and surveillance
procedures were reviewed to verify the EDS operated in accordance
with design specifications and requirements. The metb~d used for
fuse control was examined to determine if the correct sizes and
types wore installed. Relay setting lists and drawings were
reviewsd to determine if an effective program had been developed
and implemented for controlling setpoints for protective relays,
overload relays, circuit breakers, switchgear, and timing relays.
Testing and surveillance procedures for the emergency diesel
generators were ruviewed to determine if specifications were
being met.

4.1 Conclusions

Overall, the team concluded that the licensee's Electrical
Pistribution System was installed in conformance with the
approved design and was well-maintained. However, several
concerns were i1dentified. Positive findings in support of this
conclusion include the cleanliness and visibly good condition of
equipment inenected, application of a comprehensive fuse control
program, testing of the 480 V MCL molded case circuit breakers,
appropriate maintenance on 7.2 kV switchgear circuit breakers,
and properly performed surveillances and tests on the Emergency
Diesel Generators. The more significant areas of concern
identified included drawings with omissions and incorrect
information, the lack of any periodic trip setting tests fou
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The licensee's delermination that a diesel test failure was
invalid was guestioned and is to be resolved later.

5.2 Organization and Staff

All of the licensee engineering organizations for the Summer
plant were located onsite and this was viewed as positive by the
team. An association had continued with the plant's

Architect /Engineer, Gilbert Commonwealth, in providing contract
engineering support for various projects. Additional support was
obtained from various other contractors. Of five modification
packages reviewed by the team, the three largest were developed
by Gilbert. Several of the support functions previously provided
by Gilbert (e.g., control of drawings and design calculations)
were found to have been recently transferred to the licensee
engineering organization.

Overall, the team considered the engineering and technical
support staft and organization adequate to support EDS
activities. Although some problems did appear to have been
neglected, they were generally not of major significance and had
been neglected more because of management priority than
unavailability of engineering and technical suppcrt. The most
significant example of neglect observed by the team was with
regard to the cathodic protection system, as described in Section
3 of this report. The licensee neglected this system for some
years but more recently initiated actions intended to assure that
it will function properly. 1n contrast, the team noted the more
prompt and extensive support provided to address EDS weaknesses
revealed by an event in 1989 (Licensee Event Report 89~12). This
event indicated degrased grid weaknesses that were far more
important and immediate than the cathodic protection cystem
deficienciers. The team observed various changes in equipment and
practices that had been instituted ac a result of this event
(e.g., addition of a voltage regulator downstream of the 115 to
7.2 kV transformer and limits on generated reactive power).

From their review of documents and discussions with engineering
personnel during the inspecticon, the team concluded that the
knowledge level of EDS design demonstrated by the engineering
organizations was good, Effective controls were implemented
through formalized procedures for training and qualification of
engineers and for their job performance.

5.3 Problem Identification and Resolution

Engineering and technical support for problem identification and
resolution was considered generally satisfactory by the teanm,
though weaknesses were noted in a few instances. Documented
examples of the licensee's implementation of problem



L e e L L e e e e e e e A

— N T T e R

o

identification and resclution were reviewed as a basis for this
assessment. The examples reviewed included 49 Nonconformance
Notices (NCNs), 10 Off-Normal Occurrence reports, and 6 Request
for Engineering Evaluations (REEs). Several Special Reports
concerning EDG~identified problems were also reviewed. From the
reviews and related discussions with licensee personnel, the tean
determined that most of the examples reflected proper engineering
performance. However, as stated previously, some weaknesses were
noted. Problem resnlution weaknesses found by the team were as
follows:

NCN 4352 sddressed a failure of an EDG voltage regulator
during testing. The defective componc it was replaced but no
analysis of the failure causc was documented. The licensee
stated that failure analysis was performed; however, the
effectiveness of this analysis could not be evaluated
without documentation.

NCN 3621 identified a small cooling water leak into the EDG
rucker arm lubrication system. The accept-as-is evaluation,
which allowed operation until the following outage, was
incomplete in that it did not address the effect of long
term water leakage into this lubricating system.

REE 21593 recommended changes to the Fire Ermcrgency
Procedure in 1989, However, the team noted that the :hanges
had not been fully implemented, indicating there had been no
follow=-up by the engineering organization. The recommended
changes would improve personnel safety during local 7.2 kV
breaker operation and eliminate procedural steps which
removed fault protection for 7.2 kV breakers when operated
locally. Following identification by the team the
rececmmended changes were implemented.

The team noted that System Engineering involvement in NCN resolu-
tion varied. 1t was evident that, for the EDG, the responsible
system engineer was involved. However, the majority of
electrical NCNs were resolved by Design Engineering with no
System Engineering involvement. The team questioned the limited
involvement of system engineers. It appeared desireable that
they be fully aware of the impact of nonconformances related to
their systens and of the resolution of these nonconformances.
Licensee personnel stated that impending program changes would
result in increased System Engineering involvement in the NCN
process.

5.4 EDG Failure Classification

In reviewing the Special Reports referred to in the previous
section, the team observed that the criteria being used by the
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licensee to identify valid diesel generator failures appeared
incorrect. It differed from the criteria mandated by Technical
Specification Table 4.8-1, through referernce to NRC Regulatory
Guide 1.108, Rev., 1. Proper classification of diesel generator
failures is required for determining the reliability of the
dissels and as a basis for instituting actions, such as increased
testing, if necessary, to ensure that appropriate reliability is
maintained.

Special Report 91-089 addressed an EDG "B" failure on October 27,
1991, which occurred on a start following periodic maintenance on
the diesel engine. The cause of failure was an automatic voltage
regulator potentiometer malfunction which was unrelated to the
EDG maintenance. This failure would have prevented the EDG fronm
meeting its design function in the emergency mode. As documented
in the Special Report, the failure was classified as invalid
based on the fact that the failure did not occur during a test
run or a bona fide emergency start signal. The team noted a
similar failure in 1986 (Special Report 86-01%5) during mainte-
nance was classified as a valid failure.

Regulatory Guide 1.108, Rev. 1, specifies that all diesel start
attempts that result in a failure to start should be considered
valid tests and failures with the exception of those that can
definitely be attributed to:

- Operating error

- Spurious operation of a trip signal that is bypassed in
the emergency operating mode

- Malfunction of eruipment that is not operative in the
emergency operating mode or is not part of the defined
diesel generator unit design

It then states, as an additional exception, that tests performed
in the process oi troubleshooting should not be considered valid
tests but that tests performed to verify correction of the
problem should be considered successful tests or failures, as
appropriate.

The team noted that the pasis given in the licensee's Special
Report for classifying the failure as invalid was not in
accordance with the above exceptions. In response, licensee
personnel stated the position that the start had been initiated
while the diesel was out of service for maintenance and,
therefore, it could be classified as troubleshooting., The team
found no indication that the start was initiated for
troubleshooting. Rather, it appeared to be a test to verify
satisfactory diesel operation following completion of the
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maintenance. The team determined that the failure described in
Special Report 91-0f9 and the bases given for not considering the
failure valid did not meet any of the exceptions stated in RC
1.108 and, therefore, the licensee's classification of it as
invalid appeared to be a violation of the Technical Specification
requirement.

It is the team's understanding that the definition of validity
used by the licensee may be authorized ‘n a RG revision now under
consideration by the NRC. This matter will be reviewed further
by the NRC to establish the acceptability of the licensee's valid
failure definition and the need for any enforcement action.
Pending completion of this review, the matter is identified as

=04-06, Interpretation of Valid Emergency
Diesel Generator Start Failure.

5.5 Routine Plant Activities

The team reviewed engineering involvement in routine plant
activities such as maintenance and testing. System Engineering
provided the primary daily technical support for plant activities
such as maintenance. Operations shift engineers provided
technical support for routine surveillance testing. The Desian
Engineering plant support group was the primary interface for
deficiency rescolu*tion. Review of EDG periodic maintenance
activity with the respons ole system engineer demonstrated his
knowledge of equipment status and involvement in routine mainte-
nance activities. In examining TS surveillance testing the tean
found that the shift engineers' knowledge of specific
surveillance test results and resolution of test deficienc.es
indicated their involvement in these activities, Involvement of
the design group in deficiency resolution v-s observed through
review of problem identification and resclution as discussed in
Section 5.3 above.

5.6 Modifications

The team reviewed several electrical and mechanical modifications
associated with EDS and support systems. This was accomplished
by examining completed documentation packages for the
modifications, which were identified bv licensee assigned
Modification Reguest Form (MRF) numbers. The following MRF's
were reviewed:

MRF 21989 Ventilation System Setpoint Change fcr
the EDG Exciter Cabinet Room

MRF 21659 Degraded Voltage Relay Replacement
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The substance of violations, a deviation, and other pertinent
findings identified in this inspection is described in the
Executive Summary at the beginning of this report. Two
previously identified items were closed as a result of this
inspection:

Item Number Pescription and Reference

396/91-24-02 Unresolved Item, Failure to evaluate the
cause of 15 safety-related circuit breaker
failures., (Section 6.1)

395/91-23-02 Violation, Faiiure to promptly correct an
identified deficiency with the EDG indicating
lights. (Section 6.2) |
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APPENDIX A = AVRONYMS AND ABBREVIATIONS

Amps

tlternating Current

Atomic Energy Commission of Canada, Limited

Code of Federal Reguiations

Design Pasis Document

Direct Curren

Energency Diese) Generator

Electrical Distribution System

Electrical Dlstribution System Functicnal
anapection

Ergincered Safety Feature

Farenheit

Final Safety Analysis Report

horse Power

Heating Ventilation and Air Conditioning

Kiloamp

Kilovolt

Kilowatt

Lnss of Coolant Accident

Motor Control Center

Motor Operated Valve

Modification Request Form

Noncompliance Notice

Nuclear Regulatory Commi:sion

Ovarload

Pre-Approved Disposition

Praventive Maintenance

Request for Engineering Evaluation

Regulatory Guide

Systematic Assessment of Licensee Performance

Station Administrative Procedure

Technical Specifications

Volts

Velts Alternating Current

Velts Direct Current
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