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Souinem Califomia Edison Company
SAN ONOTHE NUCL E AR GENER ATING STATION

P. O. DOX 120

f1AN CLEMLNTE, CAUF-ORNIA DP674 0120

H. W. KRiEGER T H INdE
" " ' " * " '. m icu u m a*" March 4, 1991

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: Docket No. 50-361
Supplemental Report
Licensee Event Report No. 91-001, f.evision 1
San Onofre Nuclear Generating Station, Unit 2

Reference: Letter, R. W. Krieger (SCE) to USNRC Document Control Desk, dated
February 25, 1991.

The referenced letter provided Licensee Event Report (LER) No, 91-001, for an
occurrence involving the Fuel Handling Building Post Accident Cleanup System.
'The enclosed supplemental LER provides additional information concerning the
event, causes, and corrective actions. Neither the-health and safety of plant
personnel or the public was affected by this occurrence.

If you require any additional information, please so advise.

Sincerely,

'
1 / i
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Enclosure: LER No. 91-001, Rev. 1

|_ cc: C. W. Caldwell (USNRC Senior Resident Inspector, Units 1, 2 and 3)
J. B.- Martin (Regional Administrator, USNRC Region V)

. Institute of Nuclear Power Operations (INP0)
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Southem Califomia Edison Company

CAN ONOFRE NUCLE AR GENERATING STATION

P. O. DOX 120

SAN CLEMENTE, CAUFORNIA 02674 0120

H. W. KRIEGER ,

(m > ="=* * " " " " " March 4, 1991

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: Docket No. 50 361
Supplemental Report
Licensee Event Report No. 91 001, Revision 1
San Onofre Nuclear Generating Station, Unit 2

Reference: Letter, R. W. Krieger (SCE) to USNRC Document Control Desk, dated
February 25, 1991.

-The referenced letter provided Licensee Event Report (LER) No. 91-001, for an
occurrence involving the Fuel Handling Building Post Accident Cleanup System.
The enclosed supplemental LER provides additional information concerning the
event,_causes, and corrective-actions. Neither the health and safety of plant
personnel or the public was affected by this occurrence.

If you require any additional information, please so advise.

Sincerely,
r
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Enclosure: LER No. 91-001, Rev. I

cc: C. W. Caldwell (USNRC Senior Resident Inspector, Units 1, 2 and 3)
J. B. Martin (Regional Administrator, USNRC Reaion V)
Institute of Nuclea.- Power Operations (INPO)
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LICENSEE EVENT REPORT (LER)
*

F ac I L i t y home (1) Docket k mber (2) F'a2' ' 3)

0]7L,,EUCLE AR CENER ATING STAfl0N, UNIT 2 0151.11010131611 of

FUEL MOVEMENTS PERFORMED WITHIN THE SPENT FUEL STORAGE POOL VITHOUT CONCURRENT OPERATION OF POST ACCIDENT CLEANUP UNIT
AS REQUIRED BY 1ECHNICAL SPECIFICATIONS

,,,,,1yExt,QAfr d i 'F# tW aro (At erPorf BAf r (7) THft FAEftI"fFt ! VQLVER i
/ff '' @ f*I h f Month Day Year

" f**I * * " DOC "* d')Month Day Year Year
f

NONE 0151010101 I l
''' '

011 119 911 911 01011 011 0,l 3_ __ 014 911 01 SI 01 01 01 I I
OPERATING

THih REPORT IS buBM, ITED PURSUANT 10 ' HE REWUIREMLNIS OF 10CFR
MODE 6) L(heck one or more of the f Q wJ3) (11)i

i 10.402(b) Ph.4v5(c) 50.73( a)(2 )( Iv)
POWER 20.405(e)(1)(1) 50.36(c)(1) 50.73(a)(2)(v)

,,,,,,, 73. 71 ( b),,,_ ,_,,, ,,,,,

73.71(c )LEVEL [ 20.405(a)(1)(ll) Z 50.36(c)(2) Z 50. 73(a)(2)(vi l ) Z Other (Specify in(10) 1 10 10
,,,,, 20.405(a)(1)(ill) J._ 50.73(a)(2)(f) 50.73(a)(2)(vil l)( A) Abstract below and

//////////e////////////// __, 20.405(a)(1)(lv) 50.73(a)(2)(tt) 50. 73( e)( 2)(vi l l >(B ) in text)
,,_,,

___

///////////////////////// 20.405(a)(1)(v) ,,,,,,, 50. 73( e )( 2 )( l l i ) ,,,,,,,,,_,50.73(e)(2)(x),,,_

/////////////////////////
/////////////////////////

LICENSEE CONTACT FOR THIS LER (12)

TEtEFNONE NUwSER
AREA CODER. V. Kriecer. Station Mansage 7Ii!4 316181 l6121515,

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (13)

/CAUSE- SYSTEM COMPONENT H C- Rgo L CAUSE SYSTEM COMPONENT g AC- RggE
l i I I I I I /////// I 1 I I I I l //////
| | | | 1 | | /////// I l | | | | | //////

SUPPLEMENTAL REPORT EXPECTED (14) Month Day YearExpected
Sutniss ion

Ygs f 1 t ete EXPECTED _ SUBMIS$10N DME) M No Date (15) | | |E RA t 50 spaces, i.e., approximately fif teen singte space typewritten lines) (16)

On 1/25/91, with Unit 2 at 100% power, during the performance of the Train "B"
fuel handling building Post Accident Clean-up Unit (PACU) (E 371) monthly
surveillance, the PACU inlet duct heater (E-465) was found to be "off", contrary
to the surveillance requirements. Investigation revealed that the local pilot,

t switch for E-465 was in the "off" position, de-energizing the heater. The pilot
switch was turned "on", and the surveillance was re-initiated and completed
satisfactorily.

Subsequently, it was determined that a previous E-371 monthly surveillance
performed on 1/15/91 was incorrectly accepted as satisfactory since the
completed surveillance procedure indicates that the heater was "off", contrary

| to procedural and Technical Specification (TS) requirements during the conduct
of the test. Consequently, the operability requirements for PACU E-371 were not
satisfied when movement of irradiated fuel in the Unit 2 Spent Fuel Pool

| occurred during the period of January 19 through 22, 1991 which resulted in
violating the requirements of TS 3.9.12.

We-have been unable to definitively determine the mechanism which resulted in
| mispositioning the heater pilot switch. The erroneous acceptance of the E-371
!

monthly surveillance performed on 1/15/91 is attributed to procedural
| | deficiencies, inadequate knowledge level of PACU heater operation, and

inadequate review of the surveillance test results by the personnel involved.
Corrective actions include enhancing the PACV monthly surveillance procedure and
reviewing this event with appropriate personnel,
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Plant: San Onofre Nuclear Generating Station-
Unit:-Two
Reactor Vendor: Combustion Engineering
Event Date: 01 19 91

A. CONDITIONS AT TIME OF THE EVENT:

Mode:. 1, 100% Power Operation i

B. BACKGROUND INFORMATION:
"

1. Fuel-Handling Building (FHB) Post-Accident Cleanup Unit (PACU) Filter
System:

Two PACUs (VG) are provided, one per train of Engineered Safety
Features --(ESF) (JE), to ensure that radioactive material released in
the FHB :(ND] and the' environment as a result of a fuel handling
-accident will be minimized. The PACUs recirculate FHB atmosphere
through High; Efficiency Particulate Air (HEPA) filters-(FLT] and a
charcoal adsorber (ADS] to reduce the particulate and iodine activity
levels in the FHB following the event.

An electrical'~ coil. duct heater is installed just upstream of the PACU.
The purpose ~ of the heater is to limit the relative humidity (RH) of
the air-entering-the charcoal adsorber to less than 70L If the
relative RH exceeds 70%, the charcoal absorbs an excessive amount of
water vapor which reduces the filter efficiency. During normal PACU-
operation, the heater is. controlled by :a local RH switch. During
surveillance testing, the heater is operated remotely by a handswitch
outside of the control room. The' heater is also providad with a-
locally mounted pilot toggle switch which provides for localide-
energization of the heater control circuit; however, the pilot toggle
switch-is not normally used at-San Onofre. When maintenance is
performed on the heater, de-energizationuis accomplished by_ opening
the heater'simain remote circuit breaker and tagging the breaker in

.

-the open position.
<

! 2. PACU Technical Specification (TS) Requirements:
'

TS 3/4.9.12 " Fuel H_andling Building Post-Accident cleanup Filter
System,"_ Limiting Condition for Operation (LCO) 3.9.12 requires that
with one' PACU inoperable, fuel' movement within the Spent Fuel Storage
Pool -(SFP)| (located in the FHB) or operation of the fuel handling.
machine over the SFP may proceed provided the other PACU is operable
and in operation. With no PACU operable, all operations involving
movement of fuel within the SFP must be' suspended. -TS 4.9.12
surveillance requires the PACUs to be demonstrated OPERABLE at least

-once per 31 days by verifying that the system operates for at _least 10
hours with the heaters on.

-. - . - - . .. - - -, --.
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3. Administrative Controls:

The control room operators authorize work to be performed and are
responsible for the accuracy and completeness of the surveillances
performed by Operations. The PACU surveillance is normally performed
by the Assistant Control Operator (ACO) and reviewed by both the
Control Operator (CO) and Control Room Supervisor (CRS) (all are
utility, licensed personnel).

C. DESCRIPTION OF THE EVENT:

1. Event:

On 1/25/91, during the aerformance of the Train "B" PACU (E-371)
monthly surveillance, t1e licensed operator performing the
surveillance test observed from control room indications that the
inlet duct heater (E-465) was "off", contrary to the surveillance
requirements. Investigation revealed that the locally mounted pilot
toggle switch for E-465 was in the "off" position, de energizing the
heater. The heater was re energized and the surveillance re-initiated
and completed satisfactorily.

In SCE's subsequent investigation, it was determined that the E 371
monthly surveillance performed on 1/15/91 was incorrectly accepted as
satisfactory since the completed surveillance procedure indicates that
the heater was "off", contrary to the procedural and TS requirements
during the conduct of the test. As a result of these occurrences, the
operability requirements for E-371 were not satisfied when movement of
irradiated fuel in the Unit 2 SFP occurred during the period of
January 19 through 22, 1991. During this fuel movement, the Train "A"
PACU was not in operation contrary to the action requirements nf TS
3.9.12.

Work activities in the vicinity of E-465 occurred between 12/31/90 and
1/14/91. Although we have been unable to definitively determine the
mechanism which resulted in mispositioning the pilot switch, it is
believed to have occurred in this period.

2. Inoperable Structures, Systems or Components that Contributed to the
Event:

Not applicable.

3. Sequence of Events:

OfA.T_E ACTION

1/15/91 E-371 surveillance completed with heater E-465 "off", but
was logged and reviewed as satisfactory, contrary to the
surveillance requirements.

.
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DAIf ACTION

1/19/91 Commenced fuel movement in Unit 2 SFP.
,

1/22/91 Secured fuel movement -in Unit 2 SFP.

1/25/91 Heater E-465 was discovered de energized due to the t
mispositioned pilot switch. The heater was re-energized,-

and the-surveillance was satisfactorily completed.

4. Method of Discovery:

During the performance of the E-371 monthly surveillance, the licensed
operator performing-the surveillance observed from control room
indications that inlet duct heater E-465 for PACU E-371 was "off",
contrary to the surveillance requirements.

L 5. Personnel Actions and Analysis of Actions:

Operations' personnel prontly initiated 'an investigation which-

determined that the-local'y mounted heater pilot switch was in the
"off" position, and corrected the condition.

6. Safety System Responses:

Not appi;icable.

E 'O. CAUSE OFLTHE EVENT:

1.- Pilot; Switch Misposition:

SCE _ performed an extensive _ investigation to establish the mechanism.
which caused'mispositioning of the pilot : switch. The investigation
revealed'that maintenance support activities (e.g., de.-contaminating _
the outside of the PACU and associated ducting) occurred in the
vicinity of E-465 between 12/31/90-and 1/1.4/91. 'As-part of the

-investigation,' interviews were conducted with the Radioactive. Material
Control- (RMC) personnel who performed those work activities associated-
wi_th'E 371. Although- the ' investigation did not identify' a definitive -

L cause of the _ pilot switch mispositioning, it-is possible-that one-of-
| the activities may have resulted in the pilot switch being
' inadvertently. operated.

2.- Surveillance- Procedure Deficiencies:

The PACU monthly. surveillance procedure contained the acceptance
criteria for. a satisfactory test (including the requirement for the
heater :to be "on" for-the duration of the test) in one long sentencec

| - at the end of the procedure. We have concluded from our review that
L this approach did not provide sufficient considerations from a human

factors standpoint, such that.each required acceptance criterion was-
!

i

.. _ _ , - - ., . --, s -. - -
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explicitly reviewed. This was evident by the fact th:t the AC0 who
signed for satisfactory completion (when in fact it was
unsatisfactory) of the 1/15/91 surveillance failed to identify the
requirement in the acceptance criteria that the heater must be on
during the conduct of the test.

3. Inadequate Review of Surveillance Test Results:

Operations supervision (utility, licensed) who reviewed the 1/15/91
(E-371) surveillance test results failed to identify that the
acceptance criteria had not been satisfied. Interviews conducted with
the supervision involved indicated that during the review of the
surveillance test results, their attention was focused on calculation
of PACU run time and PACU flow rate (parameters which are governed by
TS). Their review failed to identify the fact that the heater was
"off".

| 4. "nowledge of PACU Heater Operation:.

The PACU heater has two modes of operation, manual (hand) and
automatic. In manual, the heater will be "on" as long as the PACU is
operating. In automatic, with the PACU operating, the PACU heater
cycles on when the RH of the air entering the PACU increases to a
value of 70% and turns off when the RH decreases below 70%.

The ACOs (utility, licensed) who performed the E-371 monthly
surveillance on 1/15/91 did not interpret as abnormal the fact that
the PACU heater was "off" during the conduct of the surveillance test.
This was a result of procedure deficiencies (as described in D.?
above) and a lack of adequate knowledge regarding PACU heater
operation. Had the operators performing the surveillance test been
more kr.owledgeable regarding PACU heater operation, they would have
understood that the heater should have been on during the surveillance
test and would have taken action to corfect the anomalous condition of
the heater.

E. CORRECTIVE ACTIONS:

1. Corrective Actions Taken:

a. All appropriate pilot switches have been verified to be in their
correct position.

b. The PACU surveillance procedure was enhanced to provide clear
identification that E-465 is required to be "on" during the

^ performance of the surveillance. In addition, the surveillance
procedure was enhanced to clearly itemize and provide separate
sign-offs for each acceptance criterion that must be satisfied
for PACU operability.
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2. Planned Corrective Actions:

a. SCE will evaluate performing .nodifications to the PACU heater
(e.g., removal of the pilot toggle switch or installation of a
cover over the pilot switch) which will prevent the pilot switch
from being mispositioned in the future,

b. Appropriate procedures will be enhanced to include a discussion
of the heater pilot switch (e.g., purpose and location),

c. Appropriate pilot switches will be labeled to clearly identify
the switch,

d. The Control Room Emergency Air Cleanup System (CREACUS) will be
reviewed for pilot switch applicability. Based on this review,
necessary changes to the CREACUS surveillance procedure will be
incorporated as appropriate,

e. This event will be reviewed with appropriate Operations
personnel, stressing: 1) the operability requirements for the
PACU system, and 2) the Impertance of a detailed review of
surveillance procedures to verify that the surveillance
acceptance criteria are satisf'ed.

f. Operator training will be enhanced to clearly identify the
ef fect of the duct heaters on the operability of the PACU and
CREACUS systems, in addition, this event will be discussed with
operators as part of lessons learned in their annual
requalification triining.

g. This event will be discussed with RMC personnel as part of
annual lessons learned training. The discussion will include
the importance of being careful when performing work activities
to avoid inadvertently manipulating components.

F. SAFETY SIGNIFICANCE OF THE EVENT:

This event is of little safety significance as described below:

The PACUs are designed to ensure that offsite radiation exposures ano
exposures to operating personnel in the control room resulting from
postulated fuel handling accidents are within the guidelines of 10CFR100 and
10CFR50, Appendix A, General Design Criteria 19, respectively, lhe sys' em
performs this function by retirculating the air within the FHB through HEPA
filters and charcoal adsorbers. An electrical duct heater is installed just
upstream of the PACU. The purpose of the heater is to limit the RH of the
air entering the PACU charcoal adsorber to less than 70% in order to ensure
the design charcoal filter iodine removal efficiency of 95%. If the RH is
greater than 70%, the charcoal absorbs an excessive amount of water vapor
which reduces the filter ef ficiency to remove the airborne iodine.

- - - _ _ - - - _ ---_
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The redundant PACU (Train "A") was fully operable during the time period of
this event and capable of performing its design safety function had it been
required. Notwithstanding this, the Updated Final Safety Analysis Report
(UFSAR) indicated under Section 15.7.3.4, " Design Basis Fuel Handling
Accidents," Table 15.7 6, " Radiological Consequences of a Postulated Fuel
Hanc' ling Accident in the Fuel Building," that even without any PACU
filtrition, the resultant radiation doses at the Exclusion Area Boundary
__(EAB) .nd the Low Population Zone (LPZ) would still be well below the
10CFR100 limits. -In addition, SCE has concluded that without any PACU
filtration, the radiation doses to control room personnel would have been
below the 10CFR50,_ Appendix A, General Design Criteria 19 limits.
Therefore, operation without the PACU heater available remains bounded by
the existing safety analysis.

-

G. 17DITIONAL INFORMA110N:

1. Component Failure Information:

-Not applicable.
:2. Previous LERs for Similar Events:

LER 90 013 (Docket No. 50-362) reported an incident involving the
movement of irradiated fuel in the spent fuel pool with one PACU
inoperable and the failure to place the operable PACU in operation.

-The cause was attributed to an operator's- failure to correctly
calculate the total-PACU run time during the performance of the PACU
monthly surveillance run. The error was not detected due to human
factor deficiencies in the surveilla'nce procedure and an inadequate
review and. approval of the completed surveillance. Corrective actions

. included an enhancement to-the-PACU monthly surveillance procedure.
This corrective action failed to prevent recurrence due to limiting~

the scope to enhance only the portion of-the-procedure involving PACU
run time,

u
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