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Division of Reactor Safety

Areas Inspected: Routine announced inspection by regional personnel to review the status of
previously identified open items and to determine the adequacy of the licensee's actions to
resolve these issues.

Results: The review of the licensee's bases for contesting violation 93-80-01 found that
adequate justification existed for retracting the first violation example pertaining to the
periodic testing of the Topaz inverters. However, the bases described in PECO's response
letter and the additional data provided during the inspection were found to be insufficient for
withdrawing the second violation example regarding periodic testing of molded case circuit
breakers.

|Based upon the results of this inspection, the corrective actions taken to address three
additional issues were generally acceptable and the items were closed. Three more issues |

pertaining to the inadvertent starting of the motor-driven fire pump, the periodic surveillance
testing of the emergency diesel generator, and the accuracy of the kW meters were reviewed
and left open because they require further review by PECO and by the NRC. Lastly, the
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review of documents related to the closure of the EDSFI unresolved items found that the
basis for the test currents in periodic station batteries surveillance tests was not documented.
This issue is unresolved pending the review ofinformation to show the adequacy of the test
currents.

PECO's corrective actions and the calculations and analysis generated to address some of the
issues were found to be technically sound and thorough. However, additional management
attention is required to ensure that the issues that could not be closed receive an appropriate
and timely review.
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DETAIIS

1.0 PURPOSE OF INSPECTION (NRC IM 2515/TI 111)

The purpose of the inspection was to review the status of several NRC unresolved items and
to determine the adequacy of the licensee's corrective actions in resolving each issue. The
items reviewed were identified during the Peach Bottom electrical distribution system
functional inspection (EDSFI) in February 1993 and a follow-up inspection in ;

'

December 1993 (NRC Combined Inspection Reports 93-80 and 93-33, respectively).

2.0 STATUS OF PREVIOUSLY-IDENTIFIED ITEMS

2.1 (Updated) Violation No. 50-277/93-80-01 and 50-278/93-80-01 Pertaining to the
Lack of Periodic Testing for the 120 Vac Circuit Breakers and Inverters

The EDSFI team evaluated the technical adequacy of the maintenance and testing programs
for the electrical system components. They noted that PECO Energy Company (PECO) had
failed to develop programs for periodically testing the Topaz inverters and the 120 Vac-
molded case circuit breakers (MCCBs). In their letter of May 8,1993, the licensee
disagreed that tk Tmdings constituted a violation of the 10 CFR 50, Appendix B,
Criterion XI. re., aments.

,

In the case of the ropaz inverters, the NRC concern was that an upward drift of the low
voltage shnt down setpoint might cause the premature loss of the inverters during an event
involving a loss of the station ac power. In their response to the violation, PECO stated that
the adequacy of the inverter setpoints was verified during the battery performance and
service tests performed alternatively once per operating cycle. A review of the procedures -

'

used for these tests, Nos. ST-M-57B-760-2 and ST-M-57B-742-2, respectively, showed that
the battery was discharged to 105 Vdc for the performance test and, to some value greater
than 106.2 Vde, during the first minute of the service test. During both tests, all loads,
including the Topaz inverters, remained connected. Since the low voltage shutdown setpoint
was originally set at 100 Vde, the inspector concluded that the battery performance discharge
test indirectly verified that the inverter shutdown setpoints had not drifted upwards. In
addition, PECO's letter indicated that they were considering periodic maintenance of the ;

units and periodic surveillance of the setpoints. Therefore, this portion of the item is closed i

and the violation is withdrawn. 4

Regarding the 120 Vac-molded case circuit breakers, PECO disagreed that the lack of
periodic testing was a violation of Criterion XI and stated that the factory testing,
exclusively, was the appropriate testing program for these breakers, since the failure
mechanisms were not time dependent. PECO's position was based on the results of tests
conducted at their laboratories. These tests had concluded that no metallurgical degradation
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had occurred in the bimetallic strip of the breakers and that no separation, hardening or other
changes in the grease had occurred. The licensee's letter also stated that industry experience
had not shown a significant failure rate of the breakers and that the need for periodic testing
had not been established by the breaker manufacturer, the nuclear industry and the NRC.

During the current inspection, a review of the data provided by the licensee determined the
following:

1. The 120 Vac breakers did not undergo either periodic verification of thermal and
magnetic trip characteristics or periodic functionality tests. PECO's only testing
program for these breakers was a yearly infrared thermography.

2. A lubricant test of three breakers found no observable differences in their physical
characteristics and no separation or hardening of the grease. Oxidation was evident in
the used breaker. The report indicated that two of the breakers were of an old design
and that one of these was used. The third breaker was of a new design and unused.
The report did not identify the relative age of the breakers or the length of usage for
the used breaker.

'

3. A metallurgical analysis of a 30 Amp, failed in service breaker, a 20 Amp spare, and
a 15 Amp new breaker found no significant differences between material properties of
the bimetallic strips. As above, the report did not identify relative ages of the
breakers or the failure mechanism of the failed breaker.

4. Time-to-trip and spring-rate tests performed with the three breakers in Paragraph 3,
above, indicate similar results (laboratory project No. 9300259). However, the report
did not evaluate the results, and an analysis by the inspector could not be done
because the acceptance criteria were not identified.

5. In an evaluation of why periodic testing was not required, three of the 13 breakers
subjected to the 300% current failed to trip within the time specified by the
manufacturer time-current curves. The report also stated that the trip times fell
within the times specified in NEMA Standard AB-4.

Based on the above, the inspector concluded that not enough data was available to support
PECO's conclusion that the failure mechanisms of the breakers were not time dependent.
For instance, since the three failed MCCBs met the manufacturer's acceptance criteria prior
to their shipment, then they should have tripped within the tolerances of the time-current
curves, if their operation remained constant in time. Three out of 13 breakers constitute a
large percentage failure. Furthermore, the overcurrent test did not verify the magnetic
portion of the breaker tripping mechanism. Regarding the metallurgical analysis, while some
confidence could be derived from its results, it was not sufficient to provide the required
assurance, since the report did not specifically address the environmental and thermal stresses
to which the breakers were exposed during their service life.
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To address irdustry experience with the 120 Vac breakers, PECO evaluated the availability
of replacement or testing programs at fourteen plants and researched the nuclear power J
reliability data system (NPRDS) database for EB-type MCCB failures. They found that half
of the plants did not have a program and that the failure rate of these MCCBs was low (only
seven failures). j

Regarding breaker failures and failure rates, the inspector observed that, for a proper
evaluation, " failure" should first be defined. A premature breaker trip that is acceptable in
one application may not be acceptable in another. The NPRDS database is affected by such ;

definition. For instance, the three failures recorded by PECO were not in the NPRDS !

report. Yet, their tripping time did not fall within manufacturer's specified tolerances, j
Similarly, the NPRDS data did not identify the 17 of 36 MCCBs reported by PECO as i

having failed at another plant. The evaluation concluded that these failures were due to
grease hardening and spring relaxation. In addition, recent information regarding the failure
of molded case circuit breakers has been provided in NRC Information Notice 93-64,
" Periodic Testing And Preventative Maintenance of Molded Case Circuit Breakers," and
NRC Information Notice
93-26, Supplement 1, " Grease Solidification Causes Molded-Case Circuit Breaker Failure To
Close." This information did not appear to be included in the licensee's evaluation of
MCCB testing.

The inspector concluded that the licensee's inspection program for the 120 Vac MCCBs was
not sufncient to establish that the MCCBs would perform satisfactorily in service. The
evaluation and data reviewed by the inspector did not provide a sound technical bases for the
current approach taken for establishing MCCB test criteria and did not include all available
information regarding MCCB performance. Therefore, the inspector concluded that an
adequate basis for withdrawing the violation has not been provided and this issue remains
open. The closure of this issue is contingent upon the completion of a technically sound
evaluation that establishes appropriate MCCB test criteria. If the evaluation concludes that
testing is required, then the actions required to implement a MCCB test program would also
be required prior to closing this item.

2.2 (Closed) Unresolved Item Nos. 50-277/93-80-04 and 50-278/93-80-04 Pertaining to
Nonseismic Steam Piping and Room IIcaters Installed in the EDG Rooms

In evaluating the seismic qualification of selected portions of the electrical distribution
system, the EDSFI team found that, in three of the four emergency diesel generator (EDG) I

rooms, one (or both heaters) was (were) not seismically qualified and that no documentation
existed for the steam piping. PECO's immediate corrective actions included a preliminary j

evaluation of the piping and supports and the closure of the steam valves to the unqualified
room heaters.

Following the inspection, the licensee replaced one of the unqualified heaters with a qualified
,

one and initiated an evaluation of the existing installation to determine acceptability of the

t
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design. Calculation PM-803, Revision 0, dated March 25,1993, found the piping to be
operable for short term corrective actions implementation; however, additional lateral
restraints were needed to meet seismic criteria. The seismic qualification of the auxiliary '

steam system was also evaluated in Calculation PM-847, a computer analysis addressing
structural adequacy of piping, piping supports and heater supports. This calculation showed
that, with the piping support repairs identified during a system walkdown, the system would
be qualified to applicable codes. The required repairs, identified in work order Nos. .

C0151656, 68, 69, and 79, will be completed by August 15, 1994, as committed to by
licensee management at the exit meeting of the current inspection.

The licensee evaluation also found that: (1) with an outside temperature of 10 F, one heater
would be sufficient to maintain the EDG room temperature above 65 F; (2) the maximum
steady state EDG room temperature and relative humidity, following the failure of a single
steam heater, would be 98 F and 83%, respectively (Calculation PM-802); and (3) the
seismic loads imposed on the heater during a safe shutdown earthquake would not be of
sufficient magnitude to result in the failure of tubing internal to the heater. The minimum
and maximum design temperature and maximum relative humidity stated in the EDG
Specification No. 6280-E-5 was 59 F,122 F, and 100%, respectively.

The inspector reviewed Calculations PM-802 and PM-803, the work orders for the repair of
pipe supports, and the safety evaluation. Based upon this review and the licensee
commitment for completing the work, the inspector concluded that adequate assurance
existed regarding the capability of the diesel generators to perform their safety function
during and following a seismic event. These items are closed.

2.3 (Closed) Unresolved Item Nos. 50-277/93-80-08 and 50-278/93-80-08 Regarding
Fuse Resistance in Control Circuit Voltage Studies

PECO prepared Calculations PE-048 and PE-058 to determine the allowable control circuit )
length to ensure adequate voltage at the safety-related control components. The EDSFI team
found that '.hese calculations had not included the impedance of the fuses in the control !

transformer secondary circuit.
,

3
'

During the subject inspection, the NRC reviewed the revised calculations and found that the

| fuse resistance had been added to the circuit impedance and that the revised circuit lengths

| had been properly evaluated to determine adequacy of voltage under worst case conditions. !

'

These items are closed.
i
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2.4 (Closed) Non-Cited Violation Nos. 50-277/93-80-03 and 50-278/93-80-03 ,

'

Regarding the Lack of Enviromnental Qualification Documentation for the Core
Spray Pump Motor

The EDSFI team's review of the core spray pump performance curve found that the
associated motor was required to operate at 106% of its rated horsepower following a loss of
coolant accident and that no documentation existed to show its capability to operate above its
rated horsepower.

As stated in the EDSFI report,50-277 and 50-278/93-80, upon notification by the team,
PECO immediately performed a calculation that showed that the core spray motor was
capable of operating up to 115% of its rating in the post-accident environment. A copy of
the revised environmental qualification file was submitted to the NRC before the issuance of
the EDSF1 report. The inspector reviewed this calculation and determined that the
conclusion was technically sound. These items are closed.

2.5 (Updated) Unresolved Item Nos. 50-277/93-80-05 and 50-278/93-80-05 Related to
the Potential Overloading of the EDGs Due to the Inadvertent Start of the Fire
Pump

The Peach Bottom motor-driven fire pump is equipped with a nonsafety-related pressure
switch that automatically starts the pump in the event of a drop in the fire protection header
pressure. The EDSFI team was concerned that an inadvertent start of this pump during the
sequencing of the emergency loads could result in the overloading of the associated diesel
generator. The fire pump has a rating of 203 kW at pump shutoff and 239 kW at rated flow.

PECO evaluated the issue and concluded that, following a loss of offsite power (LOOP), the
pressure in the fire system would gradually decay and that the motor-driven fire pump could
start. However, the total diesel load would remain below its 30-minute rating. PECO also
concluded that the pressure decay would not be sufficiently fast to result in the pump starting
during the initial loading of the diesel generator. Therefore, no adverse effect would result.
Nonetheless, to prevent the uncontrolled start of the pump, PECO revised the automatic start
logic such that, in the event of a LOOP the fire pump could only be started through manual
action by the operator.

The inspector's review of the design documents for this modification found that the revised
design could prevent the automatic start of the pump on a fire system pressure drop during
the automatic sequencing of emergency loads. However, its proper operation relied
primarily on two factors: (1) continued accuracy of a new timer used to discriminate
between a LOOP and a temporary loss of bus power; and (2) reliability of nonsafety-related
components and start circuit.

The licensee conducted preoperational tests of the revised pump control and indicated that
they would revise the surveillance procedure to test periodically the accuracy of the timer.

i
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Regarding the fire pump control circuit using non-Class lE components, the licensee stated
that a scenario, postulating a failure of the circuit in a manner to start the pump, was outside
the design basis. However, the inspector expressed a concern that a failure of the control
circuit could cause the fire pump to start. The pump logic operated in the fail-safe mode
such that a loss of control power, for instance, would cause the start of the pump. Fail-safe
circuits are typically susceptible to passive failures, such as short circuits, grounds, open
circuits and component failures. Any of these failures would result in the starting of the
pump.

A review of the Peach Bottom FSAR found several references where failures of active, not
passive components were addressed. Also, Section 14.4.3 (page 14.4-4) implies that
"maloperation" of a motor constitutes its failure to start, rather than its inadvertent start.
However, failures of nonsafety-related components are typically excluded in the application
of the IEEE-279 single failure criterion.

This issue will remain open pending PECO's review of this design with respect to the Peach
Bottom licensing basis and the completion of action to ensure the accuracy of the timer.

2.6 (Updated) Unresolved Item Nos. 50-277/93-80-06 and 50-278/93-80-06 Pertaining
to the Surveillance Testing of the Emergency Diesel Generators

The EDSFI team found that the 18-month surveillance test of the diesel generators did not
verify their capability for providing maximum LOCA loads. The current load study showed
that, with one of the other three diesels unavailable, the burden imposed on EDG E2 was
3035 kW at 0.89 pf for 10 minutes. In comparison, the 18-month test loaded the EDG to
3100 kW for one minute or less and to 2600 kW for an additional two hours.

In their response to the team's observation, the licensee provided details of several tests,
conducted prior to and during the operation of the plant, which demonstrated the ability of
the diesel generators to carry the required loads. In addition, the licensee stated that the
technical specifications had been recently revised to establish a more rigorous and
comprehensive surveillance testing program and to ensure, thus, the availability and
reliability of the Peach Bottom EDGs.

One purpose of the 18-month tests is to demonstrate the continued capability of the EDGs to
accept and carry the maximum LOCA loads. A review of the revised technical
specifications, dated March 25,1993, showed that the EDG surveillance tests requirements
had been revised to specify loading of the EDGs to their 2000-hour rating (3000 kW) for two
hours and to their continuous rating (2600 kW) for an additional 22 hours. In the bases,
PECO stated compliance with Regulatory Guide 1.108, Revision 1, but took exception to
Paragraph C.2.A(3). This paragraph specifies loading of the EDGs to their 200-hour rating |

(3100 kW), rather than the 2000-hour rating. The NRC found the revision to the
surveillance requirements acceptable and approved the technical specification change.

- _ _ _ _ _ - _ _ - _ _ _ - - _ _ _ - - _ _ - _ _ _ _ _ - _ _ - .
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In a telephone conversation following the inspection, PECO stated that revisions to the load
study pursuant to the EDSFI team comments had increased the load profiles of all EDGs by ,

t

approximately 25 k'W. The latest load calculation was not reviewed during this inspection.
However, the inspector noted that the basis for the technical specification surveillance test
requirements may no longer be valid based on the increase in required load. It appears that
the peak diesel loading, under certain conditions, could exceed the current 18-month I
surveillance test load requirement. NRC Information Notice 91-13, " Inadequate Testing of
Emergency Diesel Generators (EDGs)," provides additional information regarding the ]
appropriate surveillance test requirements for EDGs.

The inspector concluded that the current EDG surveillance requirements need to be evaluated j

to determine if the diesel performance is being appropriately demonstrated at the current i

EDG load requirements. This item will remain open pending this evaluation by the licensee.

2.7 (Updated) Unresolved Item Nos. 50-277/93-33-01 and 50-278/93-33-01 Related to
the Accuracy of the Emergency Diesel Generators kW Meters

A review of the EDG load management program found that the guidance provided to the
operator had not taken into account the inaccuracy of the kW meters used for this purpose.
Specifically, the inspector found that procedure SE-11 and a label plate below each kW meter
had properly identified the diesel ratings and the approximate kW load values of selected
components, but that PECO had not adjusted the diesel ratings to account for instrument loop
inaccuracy. The calculation showed that the meter accuracy was i 141 kW.

During the current inspection, the licensee provided a revised calculation showing that the
meter error was only i 100 kW. In addition, they provided a position statement indicating
that the operator should make decisions based on the data derived directly from available
meters, without changes to account for instrument errors.

The inspector agreed with the licensee's position, but pointed out that technical specifications
limits, whether requiring an automatic actuation or operator action, took into account
instrument loop errors. Section 8.5.3 of the FSAR, page 8.5-6, states that, "when the
automatic loading sequence of the safeguards loads is completed, the operator may manually
add other loads up to the rating of the diesel generator." Reliance by the operator on the
limits stated in the procedure and on the label plate could inadvertently cause him to overload
a diesel. For instance, the long-term emergency load stated in Table 8.5.2f of the FSAR is
2976 kW. If the associated meter read low (2876 kW), the operator could add 240 kW
(e.g., the fire pump) to the diesel and not realize that the action would load the diesel to near
its 30-minute rating.

Since the load management instructions only affect optional loads, the licensee's concern that
lower limits might cause the operator not to use an emergency load are unfounded. Imad
calculations should have already taken into consideration 'l emergency loads. This item
remains unresolved pending appropriate corrective action , te licensee.

i

- - - . - - . _ _ _ _ - _ . . - _ _ _
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3.0 ADDITIONAL ITEMS

The review of the licensee actions to address periodic testing for the 120 Vac Topaz inverters
identified two areas, described below, requiring additional review and action by the licensee.

As discussed in Section 2.1 above, PECO's program for verifying the adequacy of the station
batteries includes two tests: a battery discharge performance test and a battery service test.
These tests are alternated and conducted once per operating cycle. For the unit 2B battery,
the applicable procedures are ST-M-57B-760-2 and ST-M-57B-742-2, respectively.

The inspector's review of the above procedures determined that, in the case of the battery
discharge performance test, the battery was discharged at a constant load to 105 Vdc. The i

ratio of the discharge time to the preestablished four-hour discharge period provided the
current capacity of the battery with respect to the original design capacity. The minimum
acceptable capacity for this test is 80%. In the case of the service test, the battery was
discharged for two hours, using a variabic load based on the battery duty cycle. The
acceptance criteria required that, at the end of the two-hour discharge period, the voltage at I

the battery terminals should not drop below 110.2 Vdc. Based on the results of the first test,
in February 1991, the capacity of unit 2B battery was 103% of the design capacity. In
November 1992, for the same battery, the minimum voltage recorded at the end of the
second test was 114.4 Vdc.

The results recorded for battery Unit 2B clearly indicated that the battery was operable and
capable of supplying the required loads for the specified duty cycle. However, the inspector
observed that, if the minimum acceptable voltage was 110.2 Vde, as indicated in service test
procedure ST-M-57B-742-2, the battery capacity calculation based on a minimum voltage of
105 Vdc was not conservative. The licensee stated that, since the test compared the current |
capacity against the original capacity calculated in accordance with IEEE Standard 485-1983,
the test was appropriate. However, they agreed that the battery sizing calculation needed
updating and stated that a revision was already underway with expected completion in mid
summer.

The review of service discharge test procedure revealed that the calculated duty cycle
currents had been previously divided (reduced) by the k-factor specified in IEEE-450 to
compensate for electrolyte temperature. The inspector observed that the temperature
correction factor specified by the standard was applicable only to the battery performance
test, since this test compared the actual capacity to the design capacity that are calculated at
the reference design temperature of 77 F. In the case of the service or duty cycle test,
Section 6.6 of the IEEE standard clearly specifies that the discharge rate and test length
should correspond as closely as is practical to the design requirements (duty cycle) of the de
system. No mention is made of the temperature correction factor. Therefore, no bases
existed for reducing the test currents.
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The inspector also observed that, since the effective capacity of a battery is reduced when the
electrolyte temperature drops below 77 F, any temperature corrections should be made to
increase the test currents. PECO agreed that the test current should not be reduced and
stated that the duty cycle currents had been previously converted (increased) to the equivalent
level at 65 F. Therefore, the temperature correction for the test was appropriate. However,
no documentation could be provided at that time to show that the duty cycle currents had
been converted to the design temperature. The adequacy of the tests is unresolved pending
completion of revised calculations and further review by the NRC (see also Section 2.2
above) (50-277/94-07-01; 50-278/94-07-01).

4.0 UNRESOLVED ITEMS

Unresolved items are matters that require more information to determine whether an item is
acceptable or a violation. An unresolved item is discussed in Section 3.0.

5.0 EXIT INTERVIEW

At the conclusion of the inspection, on May 6,1994, the inspector met with PECO personnel
denoted in Attachment 1. At that time, the NRC summarized the purpose and scope of the
inspection and identified the observations discussed within the body of this report. In i

particular, the inspector discussed the bases for not withdrawing the violation with respect to
the testing of the 120 Vac-molded case circuit breakers example and the concerns regarding
the potential failure of the nonclass-1E fire pump start circuit, the inaccuracy of the kW
meter, and the battery tests. In addition, the inspector informed the licensee that he would
further review their stated position regarding these issues, as well as the current surveillance
test requirements for the emergency diesel generators. On June 13, 1994, the inspector
contacted the licensee and informed them of the results of his additional review. The
licensee acknowledged the closure of unresolved issues and the observations by the inspector.

:

1

Attachment: Persons Contacted

. , . _ .-. - -



4

.

.

ATTACIIMENT I

Persons Contacted

EECO Energy Compan_y

* H. R. Abendroth Staff Engineer (Atlantic Electric)
* J. M. Armstrong Senior Manager Plant Engineering
* A. Blumm Electrical /I&C Engineer
* W. J. Boyer PECO Energy & Station Support
* J. Carey PSEG J

J. Coyle Electrical Engmeer
W. DC e Startup SysMus Manager

* G. F. iA;w son Electrical /I&C Manager
G. Edwards Plant Manager - PBAPS
T. Geyer Fire Protection Engineer
S. Hutchins Senior Engineer /SEEE CB

* M. Kray Manager PBAPS Licensing
D. lx Quia Director, Maintenance
A. Lew Electrical Engineer (Stone & Webster)

* W. Nelle Ixad Assessor /NQA
T. Niessen Director, Site Engineering

* F. Polaski Manager ISEG
A. Psaros Fire Protection Engineer

* M. C. Rozman Comp. Engineer
G. Rubino Electrical Engineer
G. Siefert Licensing
R. Smith Experience Assessment Engineer*

* J. J. Stanley Manager Comp Engineer j
G. L. Thathes Mechanical Engineering CB |
A. Wasong Manager, Experience Assessment 1

D. Wheeler ISEG '

U. S. Nuclear Regulatory Commission

* W. Schmidt Senior Resident Inspector

Denotes personnel present at exn meeting of May 6,1994.*


