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test of the DGs.

ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On June 10, 2003 NRC Resident Inspectors discussed diesel generator (DG) surveillance testing with the DG
system engineer. A Condition Report (CR) was generated as a result of that discussion. On June 11, 2003, the
NRC notified the Nuclear Licensing Department that they believed there was a concern with surveillance testing of
the DGs at Fort Calhoun Station (FCS). Another CR was generated to investigate the concern. On July 7, 2003,
the NRC informed FCS that, following review of this item, the NRC believed FCS to be in violation of technical
specification (TS) 3.0.5 (missed surveillance TS). An additional CR was generated as a result of the last
discussion. FCS entered TS 3.0.5 and completed the required actions. On July 7, 2003, a review of the
reportability of this event was completed and it was determined to be reportable.

The root cause analysis determined that this is a historical i issue, and that the DGs have been tested in much the
same manner for the life of the plant Therefore, it is not possible to determrne the root cause of this inadequate

The DGs were tested in accordance with the 184 day frequency "full start” TS requirement on July 7,2003. The
surveillance tests have been modified to ensure that all monthly testing is performed on the primary air start
system. The operability guidance for the DGs has also been modified to credlt only the primary air start system for
operability of the DGs.
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17. NARRATIVE (If more space is required, use addrtronal copies of NRC Form 366A)
BACKGROUND - :

The Fort Calhoun Station (FCS) diesel generators (DGs) are designed to furnish reliable in-plant AC power
adequate for safe plant shutdown and for operation of Engineered Safeguards, when no energy is available from
the off-site systems. For adequate reliability two units, designated diesel generator 1 {DG-1) and diesel generator
2 (DG-2), are provided. One unit is connected to each of the two separate 4.16-kV systems between which
Engineered Safeguards and other essential auxiliaries are divided. The division of loads is such that operation of
either system alone provides minimum Engineered Safeguards required for the Design Basis Accident. The two

~ DGs are similar in design and characteristics. Each unit is complete with all auxiliaries necessary for operation
and for ensuring quick starts. No auxiliaries are shared, and no energy source external to the units, other than DC
control power, is required for starting or subsequent operation.

The DGs are started with stored pressurized air. Each DG is provided with duplicate systems, both driven by
electric motors and a diesel driven emergency compressor which is capable of charging either the primary or
secondary receivers. The primary and secondary air receivers are normally supplied by plant instrument air which
is maintained in the range of 200 to 240 psig by booster compressors. The emergency compressor uses ambient
‘air in the event that power or the instrument air header is not available. Each of the DG starting air systems has
“capacity for five starts. One pair of air-start motors (upper and lower) is located on each side of the generator end
of the engine, below the deck plates. The respective starting air valve and its relay valve are immediately
upstream of the air-start motors.

Other auxiliaries that are duplicated for each unit lnclude the fuel oil systems between the day tank and engine
fuel lme and fuel transfer pumps.

The DG engine control subsystem provides a start srgnal to the air-start solenoid valve for the primary air-start
bank. Two air-start banks form a redundant system for starting the DG engine. The engine control subsystem will
automatically actuate the secondary air-start bank if the primary air-start bank fails to function properly.

Technical Specification (TS) 3.7(1) states, in part: -

.a. Each diesel engine shall be started at least once per 31 days on a staggered basis. The engine shall be run
with all protective devices operable. The test shall verify that:

i. The diesel starts and accelerates to idle speed Followrng a wan'n-up period as recommended by the
manufacturer, the diesel generator will be accelerated to rated speed and voltage

However, at least once per 184 days in these surveillance tests, the diesel generator shall
demonstrate that it can be started and accelerated to rated speed and voltage in less than or equal
to 10 seconds without a prior warm-up.

The signal initiated to start the diesel shall be varied from one test to another to verify all manual and
auto start circuits.(1)

Technical Specification (TS) 3.0.5 states:

If it i discovered that a Surveillance was not performed within lts specrﬁed surverllance interval then
compliance with the requirement to declare the OPERABILITY requirements for the Limiting Condition for
‘Operation not met may be delayed, from the time of discovery, up to 24 hours or up to the limit of the specified -
surveillance interval, whichever is greater. This delay period is permitted to allow performance of the
Surveillance. A risk evaluation shall be performed for any Surveillance delayed greater than 24 hours and the
risk impact shall be managed , R

NRC FORM 366A (1-2001)



“oam

NRC FORM 366A

) = . 7 US NUCLEARREGULATORY COMMISSION
LICENSEE EVENT REPORT (LER) e

{1-2001)

4. FACILITY NAME (1)- 2. DOCKET - - 6. LER NUMBER 3. PAGE
, P - S b veas SEQUENTIAL | REVISION
o . , ol s b YEAR 1L NUMBER | NUMBER
Fort Calhoun Nuclear Station Unit Number 1 : 05000285, — — — 3 OF 4
S 2003 - ---002 - 0
47. NARRATIVE (If more space is required, use add/tronal coples of NRC Form 366A)
FCS Test Practices:

- The testing practice at FCS is to perfonn "idle speed starts" utrhznng different startlng sngnals «each month. In
addition to the alternating use of startmg 5|gnals FCS also tests the primary and secondary starting air systems
on an alternating basis, utilizing the primary air start system one month and the secondary air start system the
next month. (NRC contends that this practice is not allowed by FCS plant TS.) The semi-annual full speed starts
are also performed utilizing primary starting air for one of the tests and secondary starting air for the next test in
an alternating fashion. During the full speed testing of the secondary air start system a DC circuit breaker is
placed in the open position in order to simulate a condition where the secondary air start system would be the
only operable air start system, such as during maintenance on the primary air start system.

DG testing is performed using OP-ST-DG-0001 for DG-1 and OP-ST-DG-0002 for DG-2. There are eight
attachments to these two procedures, each of which performs an engine start followed by a one hour loaded
engine run. The starting signals in the eight attachments vary from local starting pushbuttons control room
pushbuttons and test switches. Two of the attachments perform the full speed starts one using pnmary starting
air and the other using secondary starting air. ,

EVENT DESCRIPTION

On June 10, 2003, NRC Resident Inspectors discussed diesel generator surveillance testing with the DG system
engineer. Condition Report (CR) 200302189 was generated as a result of that discussion. On June 11, 2003, the
NRC notified the Nuclear Licensing Department that they believed there was a concern with surveillance testing of
the DGs at FCS. Condition Report 200302206 was generated to investigate the concern. On July 7, 2003, the
NRC informed FCS that following review of this item, the NRC believed FCS to be in violation of TS 3.0.5 (missed
surveillance TS). CR 200302557 was generated as a result of the last discussion.

To alleviate any |mmed|ate operability concerns, FCs entered TS 3.0.5 and performed the requrred surveillance
test within 24 hours, completmg the required actions.

The current surveillance test (OP-ST-DG 0001/0002) requrres that the DG be started on the primary air start
system on one test and the secondary air start system on the next test. Following either test the system is
returned to its normal lineup with the primary air starting motor being the final position of the Starting Motor |
Selector Switch (SMSS). Alternating the air start systems is done to ensure that either of the air start systems can
successfully start the DG, while minimizing the number of starts to the DG. In addition, the 184 day test to ensure
that the DG will start within 10 seconds is also done with the primary on one test and the secondary on the next.
The 2 second time delay is disabled whenever the secondary air start system is credited for operability, and also
when the DG test is performed using the secondary air start system.

Disabling this feature to demonstrate that a DG may be started within 10 seconds and then returning the DG to
the normal configuration with the primary air start in service has been determined to not be an adequate
implementation of the TS required 184 day surveillance test.

On July 7, 2003, a review of the reportability of this event was completed Thls is being reported pursuant to 10
CFR 50.73(a)(2)(i)(B).

On August 12, 2003 a conference call was conducted between members of FCS staff and NRC Technical
Specification branch of NRR. FCS personnel initiated the conference call to seek clarification on the use of the
secondary air start system to meet the requirements of TS 3.7. Following a discussion of the design of the DG air
start system and the method that FCS had been using to accomplish the monthly and semi annual DG testing, the
NRR personnel determined that it would be satisfactory to use either the primary or secondary air start systems to
perform the monthly test of the DG, however, the semiannual test would have to be performed using the primary
air start system.

i —
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SAFETY SIGNIFICANCE ' ' '

Failure to perform testing at the reqmred interval would not dlrectly cause a failure of the DG While failure to test
the DG at the required interval may increase the possibility that a failure would be detected, it would not cause a
failure. The failure of a diesel to start has been anticipated and is analyzed in the plant’s safety analysis. The
failure of the diesel's air start system is only one of several mechanisms that could result in a failure of the diesel
to start in the required time. Since the failure of a diesel is anticipated in the analysis and accounted for in the
design of the plant, this issue has a negllgrble lmpact on the health and safety of the public.

CONCLUSION

In completing the root cause analysis, it was deten'nined that this is a historical issue, and that the DGs have been
tested in much the same manner for the life of the plant. The practice of testing each of the air start systems in the
current manner has been in place since at least 1973. The individuals that made the decision to test the DGs in
this manner cannot be identified and lnterwewed Therefore it is not possible to determine the root cause of this
inadequate test of the DGs. ) : -

While the root cause of this problem cannot be determmed with any certainty, it is assumed that the designers of
the test were trying to ensure the highest rellablhty of the DGs without starting the machines more than necessary.

In the 1980’s the NRC recognized that cold starting DGs reduced the reliability of the units and contributed to
increased maintenance of the DGs. This understanding resulted in Generic Letter (GL) 84-15 being issued by the
NRC. TS 3.7.1 was revised to reduce the number of cold starts on the DGs from monthly to semi-annually (184
days) along with other measures to improve DG rellablllty These actions probably reinforced the understanding
that the number of starts (cold or otherwise) of the DG should be minimized.

NRC inspectors have been present and performed rnspectlons that included the DG surveillances since 1973.
This reinforced plant staff's confidence that the tesrlng, as designed, in the early 1970’s was acceptable.

CORRECTIVE ACTIONS
The DGs were tested in accordance wnth the 184 day frequency "full start" TS requrrement on July 7, 2003.

OP-ST-DG-0001 and OP-ST-DG-0002 have been modified to ensure that all monthly testing is performed on the
primary air start system. The operability guidance for the DGs has also been modified to only credit the primary air
start system for operability of the DGs.

Other corrective actions will be completed in accordance wnth the plants correctlve action system.
SAFETY SYSTEM FUNCTIONAL FAILURE

This event did not result in a safety system functronal fa|lure in accordance with NEI 99-02.
PREVIOUS SIMILAR EVENTS '

FCS has not had any previous simiiar events.

~—
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