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GULEF STATE S UTILITIES COMPANY

April 27, 1992
RBG- 36773
File Nos. G9.5, G9.25.1.3

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

Gentlemen:
River Bend Station - Unit 1
. Docket No. 50-458

Please find enclosed Licensee Event Report No. 92-007 for River Bend Station -
Unit 1, This repcrt is submitted pursuant 10CFRS0.73.

Sincerely,

/a\ \NH Odc

/ Manager - Oversighi

g{'j River Bend Nuclear Group
LAE/PDG/ /DCW%GIWDS/kvm

¢¢:  U.S. Nuclear Regular , _ommission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

NRC Resident Inspector
P.O. Box 1051
St. Francisville, LA 70775

INPO Records Cente”
1100 Circle Parkway
Atlanta, GA 30539-3064

Mr. C.R. Oberg

Public Utility Cemmission of Texas

7800 Shoal Creek Blvd., Suite 400 Norih _,‘,’52:2
Austin, TX 78757 e ’/
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On 3/26/92, during a review of NRC Information Notice ¢2-18, a desian deficiency was identified in the
control circuits for motor operated valves (MOVs) (*20*) required for alternate shutdown of the plant.
These cor“rol circuits could operate spuriously during a ¢oatrol room fire. If a rire in the control room

- ‘crees reactor operators to evacuate the control room, thase MOVs can be operated from the remote
shutdowr panel. However, energized short circuits “** )t shorts") combined with the cbsence of thermal
overload protection, could permit bypassing of the orgue switch and limit switches, and thus ceuse valve
damage befors operators are able to transfer control of the valves to the remote shutdown paner. This
design is contrary to the River Bend Siation Fire Hazurds Analysis and constitutes a condition outside the
design basis. Ther=fore, this report is submitted pursiant to 10CFRS0.731a)(2)(11)(B).

The control circuit design deficiency identified by NRC Information Notice 92-18 is an emerging issue in
the nuclear industry. A contributing factor was the lack of thermal overload protection as specified in
Regulatory Guide 1.106. Typical control circuits ae designed with thermal overload protection to protect
the motor operator. The special application of a wotor operated valve required for alternate shutdown
combired with the Regulatory Guide 1.106 desigr: to bypass the thermal overloads resulted in a design

deficiency.

The control ¢rreuitry for the 50 affected MOVs will br .eworked so that the limit switches and torque
switches cannot be bypassed by hot shorts,

NRC Form 38 (639
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REPORTED CONDITION

On 3/26/92, during a review of NRC Information Notice $2-18, a design deficiency was identified
th the control circuits for motor operated valves (MOVs) required for alternate shutdown of the
plant. These control circuits could operate spuriously during a coatrol room fire. If a fire in the
control room forces reactor operators to evacuate the control room, these MOVs can be operated
from the remote shutdown per... However, energized short circuits ("hot shorts”) comhined with
the absence of thermal overload protection, could permit bypassing of the torque switch and limit
switches, and thus cause valve damage hefore operators are able to transfer controi of the valves to
the remote shutdown panel. This design is contrary to the River Bend Station Fire Hazards Analysis
and constitutes a condition outside the design vasis. Therefore, this report is submitted pursuant to
10CFRS0.73(a)(2)(ii)(B).

A review of the design bases for motor operated valves vith remote shutdown capabilities was
performed in conjunction with the evaluation of Imiorration Notice 92-18 "Potential for Loss of
Rumote Shuidown Capability During a Control Room ¢ire®. The review included research of the
USAR, the SER, the Technical Soecifications, Regulatory Guides, 10CFRS0 Appendix R, Fire
Hazard Analysis (FHA) Criteria 240.201, Stone and Webster Engineering technical guidelines, and
sample elementary diag.ams (ESKs) of suspect motor operated valves.

USAR se ‘ion 9.5.1 Appeudix 9B, section 9B.4.12 refers to River Bend compliance with 10CFR50
Appendix R, section IILL "Alternative aad Dedicated Shkutdown Capability”. This section states:

"The equipment required for these alternative methods has been analyzed to assure that it is
independent of the fire area being evaluated, ¢r that acceptable fire protection is provided.”

The River Bend Station Fire Hazards Analysis (FHA), criteria 240.201 identifies the main control
rocm (Fire area C-25) as an area where alternative shutdown capability is provided. FHA table 3
(Method IE- Main Control Room Fire Required Items) iists specific equipment (both active and
Pa.sive; as being required and independent of a fire in the control room. The review of the Fire
Hazards Analysis identified fifty (50) motor operated valves that are susceptible to the hot short
fallure mode described in Information Notice 97-18. These valves are listed in Attachment 1. The
affected rystems are as follows: '

. Residual heat removal (*BO*) - 15 MOVs

. Standby service water (*BI*) - 19 MOVs

. Reactor core 1solation cooling (*BRN*) - 12 MOVs
NAC Farm D004 540)
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. Automatic depressurizatioa system (ADS) - 1 MCV
. Chilled water systemis - contcol building and turbine building (*KM*) - 2 MOVs

Pursuant to the guidance in Regulatory Guide 1.106, " Thermal Gverload Protection for Electric
Motors on Motor Operated Valves," thermal overload protection 13 not provided for safety related
MOVs in the safety related stroke Jirection at River Bend. The thermal overioad protection is
bypassed to ensure that the overicad protection does not prevent MOVs from performing their
safety-related functions during an accident. © Slie 1.8-1 of the USAR states that River Bend
complies with this regulatory guide.

ROOT CAUSE

The control circuit desigr defliciency identified by NRC Information Notice 92-18 is an emerging
issue in the nuclear industry. A contributing factor was the lack of thermal overlead p-otection (a
configuration spe-ified in Regulatory Guide 1.106). Typical control circuits are designed with
thermal overload protection to protect the motor operator. The special application of a moior
operated valve required for alternate shutdown combined with the Regulatory Guide 1,106 design to
bypass the thermal overioads sesulted in a design deficiency.

A review of previous LERs revealed no similar events.

CORRECTIVE ACTION

Analysis of the sample of ESKs and associated wiring drawings for the motor control ¢enters and
remote shutdown pane! revealed a methed to rewire the control circuitry of a motor operated valve
s0 ihat the torque and limit switches in the valve operaiors are not bypassed by the hot short.
Analysis of the wiring diagrams indica..s the modification can be perf- ~ed with no additional field
cable installation. This modification technicue would require wiring ¢ 2es at the motor contro!
center and the remote shutdown panel. No wiring revisions are requite  at the torque and limit
switches in the valve operators. The LLRT and signature testing on t. . MOVs associated with
Generic Letter 89-10 will not be impacted by this modification.

The correciive action for this condition is to rework the control circuitry wiring for the fifty (50)
MCVs that are susceptible as described above. Fifteen residual heat removal MOVs will be
modifica by MR 92-0040, nineteen service water MOVs will be maodified by MR 92-(0043, thirteen
reactor core isolation cooling valves will be modified by MR 92-0044, one ADS MOV will be
modified by MR 92-0042, and two chilled water system MOVs will be modified by MR 92-0041.
These modifications will be implemented during the fourth refueling outage, now in progress.

NRL Porm JNGA 5491
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SAFETY ASSESSMENT
Analysis Methodology

The valves are primarily in the residual heat removal, reactor core isolation cooling, and standby service
water systems. The ESK for each of the MOVs was reviewed to identify the main control room panels
that contained wiring associated with cach valve such that a fire in the panel could result in a hot short
affecting the valve. "™e function of each vaive for safe shutdown was then idendified, along with its
normal and safe shutdown position. This information was gathered from a review of system aad
abnormal operating procecures. The MOVs were also compared against the Revision 0 Probabilistic
Risk Assessment for River Bend [Reference 1]. Those MOVs that were not found in the PRA were
evaluated to determine if spurious operation could impact the operation of the systems. Spurious
operation of many of these MOVs was analyzed in Reference 2 and shown to be insignificant. These
valves were removed from further consideration in this analysis. 1he remaining valves that did not
appear in the PRA model were analyzed and found to be conservatively removed from the PRA moxiel
(i.e., no credit was taken for their success in the model). These valves were also renioved from further
consideration. The reinaining MOVs, 38 in all, were analyzed to determine the potential core dama ~
fequency due to hot shorts resulting from main control room (MCR) panel fires. These MOVs are
followed by asterisks in Attachment 1.

The 38 MOVs were grouped according to the MR panels that contained their wiring. A total of 15
MCR panels were identified. The panels affecting the majority of valves were P601 and P715 which
impacted nearly all of the RHR and RCIC valves and P870 and P731 which impacted nearly all of the
SSW valves. The frequency of a fire in any one MCR panel was then establishea using the information
from the Kosheng PRA [Reference 3] to estimate the frequency of a MCR panel fire. From this
reference, the frequency of an MCR panel fire that had the potential to induce hot shorts was
determined to be 9.35E-5 per vear. This value includes credit for automatic fire suppression systems
but not for manual fire suppression,

The next siep in the analysis was the development of an event tree to define the successful and non-
successful combinations of mitigating systems available to achieve a safe shutdown. Per the RBS FHA
and the instructions in AOP-31, limited credit was given for Division II equipment and nuv credit for
non-safety related systems. The systems included in the event tree were essentially only the Division
I and III ECCS systes. The event tree identified a total of 51 possible sequences with a total of 18
sequences ending in core damage. '

Before the core damage sequences in the event ‘recs conld be quantified, the conditional probability of
a hot short disabling a valve given # MCR panel fire had to be d::2rmined. Reference 2 gives a generic
probability value of 0.1 of a hot short occurring in a panel wimn a fire present. Therefore, this is the
conditional failure probability assigned to each of the valves having wiring located in the panel of

NAC Farw JRA (0-49)
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interest. Integrated fault tree models “or each sequence were then assembled using the models from
Reference 1. These integrated fault ‘re. models inclu¢ d not only frontline systems, but also all support
systems, including HVAC required for operation of the frontline systems, The fault tree models
included hardware faults, maintenance and test unavailabilities and human errors. The core damage
sequences were then quantified for each of the panels in the MCR to determine the core dainage
frequency due to hot shorts,

interest to this analysis was estimated to be 1.02E-5 per year. As a means of comparison, the total core
damage frequency due t: an MCR fire in any panel was determined to be 2.9E-5 per year. Therefore
the: hot short phenor.2na would only contribute 7.55E-6 per year or 2€ % of the total CDF due 10 MCR
fires. Also, from Reference 1, the total R=vision 0 PRA model CDF due to internal events for River
Bend is 6.13E-5 per year. Therefore, the hot short CDF is only 12.3% of the CDF due to internal
ever's,

The CDFs for fires in the different panels &lso vary widely. A fire in panel P870 resulted in a total
CDF of 3.92E-6 per year and a CDF due to hot shorts of 3.63E-6 per year while a fire in panel P731
resulted in a total COF of 3.62E-6 per year and a CDF due to hot shorts of 3.33E-6 per year.
Therefore, these two panels alone cecounted for a COF of 6.96E-4 per year or 92 % of the total due
to hot shorts. This is understandable since these panels affect the MOVs in the standby service water
system v'hich supplies cooling functions to the majority of the frontline mitigating systems. In contrast
the CDF for a rire in panel P601, which affects RHR and RCIC valves, is only 3.26E-7 per year or 3%
of the total.

The total core damage frequency (CDF) resulting from a nain control room panel fire in the panels of
i

Iinportance ranking of coniponents whose failure contributed to the CD{ was dore for each of the H
panels. The most impertant contributors to CDF as measured by the Fussel-Vesely factor were the
standby service water MOVs 171, 172, 74A, and 74R. These valves all are associated with service
water to the Division 1 auxiliary building unit coolers and the HPCS unit cooler. The most important
contributors as measured by risk achievement (i.e., the components that would most affect CDF if their
failure frequency increased) are the frequency of the panel fire itseif and the fans, dampers, valves and
controls associated with switchgear room cooling. These results point ow tae perceived importance of
HVAC and in particular switchgear room cooling in the Revision 0 PRA models, It should be noted
that the PRA is currently being revised and one area of improvement is the dependence on HVAC.
Analysis has been performed that allows for recovery of loss of switcheear room cooling and this will
be included in the future models. Therefore, the current results are co...ervative and it is expected that
both the interval events CDF and the MCR fire CDF will decrease when the Rev, | PRA models are
used.

NAG Form JRA (089
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Conclusions

The cors damage frequency due to hot shorts generated by fires in main control panels at River Bend
contributes only 12.3% to *'» total core damage frecuency. This does not represent a significant
increase in plant risk since uus increase is within th . _unds of the uncertainty of the analysis. These
results are conservative. In addition, this contribution to the total core damage frequency is not a3
sign.fizant as the contribution due to fires in MCR paneis (without consideri . the .ot short
phenomena). As a requirement of Generic Letier 88-20, Supplement 4, River Rend wiil she iy be
performing the Individual Plant Examination (IPE) for external events which will include a detailed fire
risk analysis. This issue of hot shorts in MCR panels will be addressed in that analysis in a more
detailed and less conservative manner than the analysis performed here. It is expected that the results
of that analysis will identify the true importance of this issue in relation to overall fire risk.

Note: Energy Industry Identification system ccdes are identified in the text as (*XX*).

NAC Form DIRA (8390
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ATTACHMENT 1

Motor Operated Valve Control Circuits to be Reworked

RESIDUAL HEAT REMOVAL;

1E12*MOVFOO3A*
IE12*MOVFO04A*
IEI2*MOVFO006A*
IEI2*MOVFQOO8*
IE12*MOVFO11A
1E12*MOVF023
IE12*MOVFO024A*
IEI2*MOVF0272.*
IE12*MOVFC 10
IEI2*MOVFO42A*
IEI2*MOVFO47A*
IEI2*MOVFO48A*
IEI2*MOVFOS3A*
IE12*MOVFO64A*
1E12*MOVFO68A*

REAC (OR CORE ISOLAYVION COOLING:

IES1*MOVCO02*
IES1*MOVF010*
IESI*MOVFO013*
IES1*MOVF019*
IES1*MOVF022

IESI*MOVFO031*
IES1*MOVF(15*
IESI*MOVF046*
IESI*MOVF063*
{ESI*MOVFO064*
IESI*MOVFO68*
IES1*MOVFO077

IES1*MOVFO78

N6 C Pam DA (689
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ISVV*MOVIA

STANDBY SERVICE WATER:

IEWP*MOV40A
ISWP*MOV40C
ISWP*MOVSSA*
ISWP*MOV73A°
ISWP*MOV74A*
ISWP*MOV74B*
ISWP*MOV77A™
ISWP*MOVSBIA
ISWP*MOVO6A*
ISWP*MOV]71*
ISWP*MOVI172*
ISWP*MOVS01A
ISWP*MOVS02A*
ISWP*MOVS503A*
ISWP*MOVSO04A™
ISWP*MOVS06A*
ISWP*MOV506B*
ISWP*MOV507A*
ISWP*MOVS510A*

LAVK*MOV20A*
{HVN*MOV22A

ATTACHMENT 1 (CONT.)

AUTOMATIC DEPRESSURIZATION SYSTEM;

Note: The 38 MOVs followed by *s were analyzed to determine the potential core damage
frequency due to hot shorts resulting from MCR panel fires.

MRC Poren JRA (589
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