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LICENSEE EVENT REPORT 2013-003-00
VIOLATION OF TECHNICAL SPECIFICATION 3.7.10
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The enclosed licensee event report is submitted in accordance with 10CFR50.73(a)(2)(i)(B) to report
a violation of Technical Specification 3.7.10, “Control Room Emergency Ventilation System
(CREVS),” due to inoperability of the CREVS ‘B’ train.

This letter does not contain new commitments.
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Fadi M. Diya
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U. S. Nuclear Regulatory Commission
Region IV

1600 East Lamar Boulevard
Arlington, TX 76011-4511

Senior Resident Inspector

Callaway Resident Office

U.S. Nuclear Regulatory Commission
8201 NRC Road

Steedman, MO 65077

Mr. Fred Lyon

Project Manager, Callaway Plant
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Mail Stop O-8B1

Washington, DC 20555-2738



ULNRC-05993
May 21, 2013
Page 3

Index and send hardcopy to QA File A160.0761

Hardcopy:
Certrec Corporation
4150 International Plaza Suite 820
Fort Worth, TX 76109
(Certrec receives ALL attachments as long as they are non-safeguards and may be publicly
disclosed.)

Electronic distribution for the following can be made via LER ULNRC Distribution:

A. C. Heflin

F. M. Diya

C. O. Reasoner 111

L. H. Graessle

B. L. Cox

S. A. Maglio

R. Holmes-Bobo

Corporate Oversight

NSRB Secretary

T. B. Elwood

Performance Improvement Coordinator
Resident Inspectors (NRC)

STARS Regulatory Affairs

Mr. John O'Neill (Pillsbury Winthrop Shaw Pittman LLP)
Missouri Public Service Commission
Records Center (INPO)



APPROVED BY OMB: NO. 3150-0104 EXPIRES: 10/31/2013

U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 366
(10-2010)

Estimated burden per response to comply with this mandatory collection
request: 80 hours. Reported lessons learned are incorporated into the
licensing process and fed back to industry. Send comments regarding burden
estimate to the FOIA/Privacy Section ?-5 F53), U.S. Nuclear Regulatory
Commission, Washington, DC 20555-0001, or by internet e-mail to
infocollects@nrc.gov, and to the Desk Officer, Office of Information and
Regulatory Affairs, NEOB-10202, (3150-0104), Office of Management and
Budget, Washington, DC 20503. If a means used to impose an information
collection does not display a currently valid OMB control number, the NRC may
not conduct or sponsor, and a person is not required to respond to, the
information collection.

LICENSEE EVENT REPORT (LER)

(See reverse for required number of
digits/characters for each block)

2. DOCKET NUMBER
05000483

1. FACILITY NAME 3. PAGE

Callaway Plant Unit 1 1 oF 5

4. TITLE
Inoperability of CREVS ‘B’ train

5. EVENT DATE 6. LER NUMBER 7. REPORT DATE 8. OTHER FACILITIES INVOLVED
FACILITY NAME DOCKET NUMBER
SEQUENTIAL | REV
MONTH | DAY YEAR | YEAR NUMBER NO. MONTH DAY YEAR
FACILITY NAME DOCKET NUMBER
03 | 23 {2013]2013 - 003 - 00

9. OPERATING MODE 11. THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFRS§: (Check all that apply)

0 20.2201(b)

O 20.2201(d)

[J 20.2203(a)(1)
O 20.2203(a)(2)(i)

10. POWER LEVEL

[J 20.2203(a)(2)(i)
O 20.2203(a)(2)(iii)
O 20.2203(a)2)(iv)

O 20.2203(a)(3)(i)
[ 20.2203(a)(3)ii)
O 20.2203(a)(4)
[0 50.36(c)(1)()(A)
O 50.36(c)(1)(ii)(A)
O 50.36(c)(2)

[0 50.46(a)(3)(ii)

[J 50.73(a)(2)(i(C)
O 50.73(a)(2)(ii)(A)
O 50.73(a)(2)i)(B)
O 50.73(a)2)iii)

O 50.73(a)(2)(iv)(A)
[0 50.73(a)(2)(v}(A)
[J 50.73(a)(2)(v)(B)

O 50.73(a)(2)(vii)
[0 50.73(a)(2)(viii)(A)
[0 50.73(a)(2)(viii)(B)
O 50.73(a)(2)(ix)(A)
O 50.73(a)(2)(x)

O 73.71(a)(4)

O 73.71(a)5)

096% [0 20.2203(a)2)(v) O 50.73(a)(2)()(A) O 50.73(a)(2)(v}(C) O OTHER
O 20.2203(a)(2)(vi) X 50.73(a)(2)(i}(B) [ 50.73(a)(2)(v)(D) Specify in Abstract below
or in NRC Form 366A
12, LICENSEE CONTACT FOR THIS LER
FACILITY NAME TELEPHONE NUMBER (Include Area Code)

T.B. Elwood, Supervising Engineer, Regulatory Affairs and Licensing 314-225-1905
13. COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT

MANU- REPORTABLE MANU- REPORTABLE
CAUSE SYSTEM | COMPONENT | ot SO EPD CAUSE SYSTEM |COMPONENT| ., riore O EPIX
B VI MSTR G182 Y
14. SUPPLEMENTAL REPORT EXPECTED 15. EXPECTED MONTH DAY YEAR
O YES (If yes, complete 15. EXPECTED SUBMISSION DATE) X NO SUBgﬂ?g IoN

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

On 3/23/2013, the filtration fan associated with train ‘B’ of the Control Room Emergency Ventilation System
(CREVS) tripped on thermal overload during restoration from surveillance testing. This occurred
approximately 22 minutes after the fan was started. Based on this trip, the CREVS ‘B’ train was declared
inoperable on 3/23/2013 at 2243. Required Action A of TS 3.7.10 was entered, and following replacement of
the motor starter, the CREVS ‘B’ train was restored to operable status on 3/26/2013 at 0659.

Due to evidence of a loose connection and arcing at the termination for the ‘C’ phase of the filtration fan’s
starter, it was determined from this as-found condition that the CREVS ‘B’ train would not have been capable
of meeting its Operability mission time of 30 days after 2/11/2013; therefore, this condition is considered
Jreportable. This determination is based on the conclusion that the connection loosened slowly over time. A
successful run of the fan on 2/11/2013 (without tripping) indicates that as of 2/11/2013, the connection had not
loosened sufficiently to trip the fan on thermal overload.

The most probable cause of failure is tripping on thermal overload, due to a high resistance connection on the
fan’s starter.

Preliminary corrective actions include periodically checking the tightness of termination screws and inspecting
for signs of overheating, for similar starters.
NRC FORM 366 (10-2010)
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1. DESCRIPTION OF STRUCTURE(S), SYSTEM(S) AND COMPONENT(S):

The Control Room Emergency Ventilation System (CREVS) provides a protected environment from
which operators can control the unit following an uncontrolled release of radioactivity. The CREVS
consists of two independent, redundant trains that pressurize, recirculate, and filter the control room air.

Each CREVS train consists of a filtration system train and a pressurization system train. Each filtration
system train consists of a fan, a prefilter, a high efficiency particulate air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity (principally iodines), and a second HEPA filter
that follows the adsorber section to collect carbon fines. Each pressurization system train consists of a
fan, a moisture separator, an electric heater, a HEPA filter, and an activated charcoal adsorber followed
by a second HEPA filter.

Ductwork, valves or dampers, and instrumentation also form part of the CREVS system. The CREVS is
an emergency system which may also operate during normal unit operations. Actuation of the CREVS
by a Control Room Ventilation Isolation Signal (CRVIS) places the system in the emergency mode of
operation. Actuation of the system to the emergency mode of operation closes the unfiltered outside air
intake and unfiltered exhaust dampers, and aligns the system for recirculation of the air within the
Control Room envelope (CRE) through the redundant trains of HEPA and charcoal filters. The
emergency (CRVIS) mode also initiates pressurization and filtered ventilation of the air supply to the
CRE.

The control room pressurization system draws in outside air, processing it through a particulate filter
charcoal adsorber train for cleanup. This outside air is diluted with air drawn from the cable spreading
rooms and the electrical equipment floor levels within the control building and distributed back into
those spaces for further dilution. The control room filtration units take a portion of air from the exhaust
side of the system for dilution with portions of the exhaust air from the control room air-conditioning
system, and then process it through the control room filtration system adsorption train for additional
cleanup. This air is then further diluted with the remaining control room air-conditioning system return
air, cooled, and supplied to the CRE.

2. INITIAL PLANT CONDITIONS:

On 3/23/2013, the plant was in MODE 1 at 96-percent rated thermal power (due to the commencement
of coastdown for the Refuel-19 outage). Apart from the CREVS train that was identified to be
inoperable per the condition described in this LER, no other significant equipment was concurrently
inoperable.

3. EVENT DESCRIPTION:

On 3/23/2013, during restoration from surveillance testing (Containment Isolation Dampers
Operational Test), status indication for the CREVS 'B' train Control Room filtration fan was lost in the

NRC FORM 366A (10-2010)
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Control Room, and the associated dampers closed. This occurred approximately 22 minutes after the
fan had been started. An Operations Technician (OT) was sent to investigate the fan and associated
feeder breaker. He reported that the breaker indicated Closed/Not Tripped and the fan had no abnormal
indications. In the Control Room the fan had no status indication, and the associated dampers indicated
closed. After review of electrical schematics, the Control Room staff determined that the thermal
overload protection devices on the feeder breaker were likely tripped based on indication present on the
dampers and the loss of status indication in the Control Room for the fan.

During subsequent troubleshooting, the CREVS 'B' train Control Room filtration fan was started and
operated in the recirculation mode (without the 'B' train Control Room pressurization fan operating) for
approximately 6 hours and 22 minutes on 3/24/2013. After the CREVS 'B' train Control Room filtration
fan was intentionally secured, the thermal overload heaters were replaced to ensure the overloads had
not originally caused a nuisance trip. After replacement of the thermal overload heaters on 3/25/2013,
the fan was started twice to allow for in-rush EMAX data and running EMAX data to be collected. The
CREVS 'B' train Control Room filtration fan was operated successfully for approximately 6-7 minutes
both times (once again without the 'B' train Control Room pressurization fan operating). About an hour
later, the fan was restarted and operated in the CRVIS lineup (i.e. the 'B' train Control Room
pressurization fan was also operating). Again, after 21 minutes of operation, the thermal overloads for
the filtration fan tripped.

Later on 3/25/2013, the CREVS 'B' train Control Room filtration fan was again started for troubleshooting
and testing. During this run, thermography was performed and revealed a localized hot spot with a
temperature reaching as high as 240 degrees Celsius (464 degrees F) on the 'C' phase of the fan's starter.
This localized overheating occurred on the starter’s 'C' phase line-side stationary contact termination. A
recorder monitoring all three-phase currents during the testing indicated that approximately 18 minutes
after the fan started, a condition occurred in which the 'C' phase current went to approximately zero

amps while the other two phases experienced an increase in phase current. This condition lasted
approximately 42 seconds before all three phase currents returned to their previous running current
values. The fan was secured approximately 27 minutes after it had been started based on the discovery of
the hot spot on the 'C' phase starter contact and the noted condition that occurred during the testing.

While the fan did not trip during this test, the Motor Control Center (MCC) cubicle door was open during
this entire test, allowing some of the heat generated by the hot connection to dissipate to the surrounding
environment instead of being strictly confined within the feeder breaker cubicle.

From subsequent inspection of the ‘C’ phase line-side stationary contact termination, it appeared that a
loose screw was responsible for the local hot spot. There was evidence of arcing at the affected
connection.

4. ASSESSMENT OF SAFETY CONSEQUENCES:

The CREVS filtration fans are important for maintaining post-accident Control Room habitability.
Specifically, the CREVS provides airborne radiological protection for the CRE occupants, as
demonstrated by the CRE occupant dose analyses for the most limiting design-basis accident fission
product release presented in the FSAR (Chapter 15A). By design, the worst-case single active failure
of a component of the CREVS, assuming a loss of offsite power, does not impair the ability of the
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system to perform its design function. With only one CREVS filtration train affected by the identified
condition (as explained further in Section 5 below), the CREVS was still able to perform its required
function based on operability of the “A” train. Thus, the identified condition/event was not significant
with regard to safety consequences.

5. REPORTING REQUIREMENTS:

This LER is submitted pursuant to 10CFR50.73(a)(2)(i)(B) to report a condition prohibited by the
Technical Specifications.

The CREVS is subject to the requirements of Callaway Technical Specification (TS) 3.7.10, “Control
Room Emergency Ventilation System (CREVS).” Per the Limiting Condition for Operation (LCO) of
this Technical Specification, both trains of CREVS must be Operable during Modes 1, 2, 3, and 4 and
during movement of irradiated fuel assemblies. With one CREVS train inoperable for reasons other
than an inoperable CRE or Control Building envelope (CBE) boundary, Condition A applies and
associated Required Action A.1 must be entered, which requires restoring the inoperable CREVS train
to Operable status within the specified Completion Time of 7 days. With TS 3.7.10 Required Action
A.1 and its associated Completion Time not met in Modes 1 through 4, Condition C applies such that
Required Actions C.1 and C.2 must be entered, which direct the plant to be in Mode 3 in 6 hours and
in Mode 5 within 36 hours, respectively.

With the CREVS ‘B’ train being declared inoperable on 3/23/2013 at 2243, Required Action A.1 of TS
3.7.10 was entered with its 7-day Completion Time in effect. As noted previously, however, the motor
starter for the CREVS 'B' train Control Room filtration fan was promptly replaced such that the
CREVS ‘B’ train was restored to operable status on 3/26/2013 at 0659, i.e., within 56 hours and 16
minutes.

In light of the as-found condition discovered on 3/23/2013, i.e., the degraded condition of the ‘C’ phase
line-side stationary contact termination in the starter for the CREVS ‘B’ train filtration fan, a “past”
operability determination was performed. The intent was to determine at what point the CREVS ‘B’ train
became degraded to the extent that it would no longer be able to fulfill its 30-day mission time in response
to a demand. Although there was no firm evidence to determine specifically when that occurred, it may
be assumed that the overheating condition due to the loose screw at the termination for the fan starter
developed over time due to a combination of thermal cycling and mechanical agitation. Prior to the trip
on 3/23/2013, which occurred approximately 22 minutes after the Control Room filtration fan was started,
the fan had been run on 3/5/2013 and 3/7/2013 for about 18 minutes each day. Although the fan did not
trip during either of those two runs, there may have been insufficient time for enough heat to build up to
trip the fan on thermal overload. Prior to this, on 2/11/2013, the fan was run for 91 minutes (in CRVIS
lineup) without tripping. It is reasonable to assume that a steady-state temperature would have been
reached in the cubicle within the 91-minute time duration when the fan was operating. Based on the fan
operating for this length of time without its thermal overload devices tripping, there is reasonable
assurance that the filtration fan was operable on or before 2/11/2013.

NRC FORM 366A (10-2010)
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Review of control room logs and maintenance records for the CREVS ‘A’ train during the period of
CREVS ‘B’ train inoperability due to the identified condition, i.e., from 2/11/2013 until 3/26/2013,
did not identify any concurrent periods of CREVS ‘A’ train inoperability. Consequently, the identified
condition did not involve a condition that could have prevented fulfillment of a safety function.

However, based on the period of “past” inoperability of the CREVS ‘B’ train due to the identified
condition (from 2/11/2013 to 3/26/2013), the CREVS ‘B’ train was inoperable for a period of time
longer than allowed by TS 3.7.10 (based on the Completion Times of Required Actions A.1 and C.1).
Consequently, the condition is required to be reported pursuant to 10 CFR 50.73(a)(2)(i)(B) as a
condition or operation prohibited by the Technical Specifications.

6. CAUSE OF THE EVENT:

The most probable cause of failure is tripping on thermal overload, due to the high-resistance connection
on the CREVS 'B' train Control Room filtration fan’s starter. Specifically, localized overheating was
found by thermography on the starter’s 'C' phase line-side stationary contact termination. It is
reasonable to assume that this connection in the starter loosened over time due to a combination of
thermal cycling and mechanical agitation.

7. CORRECTIVE ACTIONS:

Corrective actions include adding instructions to the maintenance procedure for cleaning and inspection
of motor control centers to require periodically checking the tightness of termination screws and
inspecting for signs of overheating in similar starters.

8. PREVIOUS SIMILAR EVENTS:

A review of internal Operating Experience was performed, and no similar Operating Experience (in which
the stationary contact termination screws in ITE, Gould, or Telemecanique starter/contactors were loose
or causing overheating) was found. This specific event appears to be a random, isolated failure and thus
is not considered to be a common cause issue or a single cause impacting multiple components.

NRC FORM 366A (10-2010)



