
[biNU (.[Q ,
' '

'

,, M M%; o [--[; ' ' '
>

y " yp <>-, <

7'
%,

" f ,'' y~ -
g. "r- 4g2

'

.
,

'_' I''
(

?;, 6 -: GULFF STATES - UTI.LITIES : COMPA2%T
-~

>

b -

.'

- MVift tE'fD St Att0N '- Mol(MRCE EOx 720 1 ( F6ANOS ALL Lout &tAh4 70775R
.

UMfAccohh04[ 'fd$ fcS4 3461L6k1

%,
' ~

+ .e

r t 4

: ;,
,

{ik - |Soptember'4,f1992 ,

'

[J'o
'

RBG 37,446
.

'
-

- File Nos. G9.5, G9.25.1.3
'

::::
. >

h

* z

d.S. Nuclear Regulatory Commission- i
7;g _ Document Control Desk - : :

1 Washington,-D.C. 20555 |
.

''

Gentle' men:
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---River Bend Station Unit I'

_,Dqs.ket No. 50-458s ,
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LPlea e find enclosed Licensee Event Report No.- 92-007, Revision 1, for River BendvN.
ft . Station -Unit 1. This report is submitted pursuant 10CFR50.73.
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cc: U.S. Nuclear Regulatory Commission .

611 Ryan Plaza Drive, Suite 400
- Arlington; TX 76011~

1
NRC Resident Inspector |c

P.O. Box 1051
'

- St. Francisville, LA 70775

.INPO Recotds Center .;

I100 Circle 75 Parkway
'

y.

Atlanta, GA 30339-3064

Mr. C.R. Oberg
Public Utility Conunission of Texas

T 7800 Shoal Creek Blvd., Suite 400 North j
- Austin, TX 78757-- '

Louisiana Department of Environmental Quality
Radiation Protection Division
P.O. Box 82135
Baton Ronge, LA 70884-2135
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On 3/26/92, during a review of NRC Information Notice 92-18, a design deficiency was identified in the control
circuits for motor operated valves (MOVs) required for alternate shutdown of the plant. These control circuits could
operate spuriously during a control 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 panel. However, energized short circuits
(" hot shorts") combined with the absence of thermal overload protection, could permit bypassing of the torque switch
and limit switches, and thus cause valve damage before operators are able to transfer control 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 basis. Therefore, this report is submitted pursuant to 10CFR50.73(a)(2)(ii)(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 are designed with thernul overload prott.ction to protect the motor operator. The special
appucation of a motor operated valve required for ahernate shutdown combined with the Regulatory Guide 1.106
design to bypass the thernni overloads resulted in a design deficiency.

The control circuitry for the 46 affected MOVs will be reworked so that the limit switches and torque switches cannot
be bypassed by hot shorts in the control room.

!

_. - - _ .

NXC Form 366 164 96
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On 3/26/92, during a review of NRC Information Notice 92-18, a design deficiency was identified in the
control circuits for motor operated valves (h10Vs) required for alternate shutdown of the plant. These control
circuits could operate spuriously during a control room fire. If a fire in the control room forces reactor

_

operators to evacuate the control room, these h10Vs can be operated from the remote shutdown panel.
Homver, energized short circuits (" hot shorts") combined with the absence of thermal overload protection,
could permit bypassing of the torque switch and limit switches, and thus cause valve damage before operators
are able to transfer control of the valves to the remote shutdown panel. This design is contrary to the River
Bend Station Fire Hazards Analysh and constitutes a condition outside the design basis. Therefore, this report
is submitted pursuant to 10CFR50.73(a)(2)(ii)(B).

INVF$rIGATION

A review of the design bases for motor operaud valves with remote shutdown capabilities was performed in
conjunction with the evaluation of Information Notice 92-18 " Potential for Loss of Remote Shutdown
Capability During a Control Room Fire". The review included research of the USAR, the SER, the
Technical Specifications, Regulatory Guides,10CFR50 Appendix R, Fire Hazard . Analysis (FH A) Criteria
240.201, Stone and Webster Engineering technical guidelines, and sample elementary diagrams (ESKs) of
suspect motor operated valves.

I

USAR section 9.5.1 Appendix 9B, section 9B.4.12 refers to River Bend compliance with 10CFR50 Appendix
R, section Ill.L " Alternative and Dedicated Shutdown 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, or that acceptable fire protection is provided."

a

The River Bend Station Fire Hazards Analysis (FHA), criteria 240.201 identifies the main comrol room (Fire
area C-25) as ar. area where alternative shutdown capability is provided. FH A table 3 (hiethod IE- hiain
Control Room Fire Required items) lists specific equipment (both ac ive and passive) as being required and
independent of a fire in the control room. The review of the Fire Hazards analysis identified 46 motor
operated valves (not 50 as reported in Rev. O of this LER) that are susceptible to the hot short failure mode
described in Information Notice 92-18. These valves are listed in Attachment 1. The affected systems are as
follows:

. Residual heat removal (*BO*) - 15 h10Vs

, Standby service water (.*Bl*) - 16 h10Vs

. Reactor core isolation cooling (*BN*)- 13 h10Vs

Automatic depressurization system (ADS) - I htOV
i

Chilled water systems - control building and turbine building r*Khl*) - I h10V

NRC Penn 3asA (649) |
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: Pursuant to the guidance in Regalatory Guide 1.106, " Thermal Overload Protection for Electric Motors on
Motor Operated Valves," thermal overload protection is riot provided for safety related MOVs in the safety
related stroke direction at River Bend. The thermal overload protection is bypassed to ensure that the

'

overload protection does not prevent MOVs fcom performing their safety-related functions during an accident.
Table 1.8-1 of the USAR states that River Bend complies with this regulatory guide.

- R'OOT CAUSE

The control circuit design deficien y identified oy NRC laformation Notice 92-18 is an emerging issue in the -
nuclear industry. .A contributing factor was the lack of thermal overload protection (a configuration specified
in Regulatory Guide 1.106). Typical control circuits are designed with thermal overload protection to protect
the motor operator. The special application'of a motor operated valve required for alternate shutdov>n
combined with the Regulatory Guide 1.106 design to bypass the thermal overloads resulted 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 centers and remote
shutdown panel revealed a method to rewire the control circuitry of a motor operated valve o that the torque
'and limit switches in the valve operators are not bypassed by the hot short. Analysis of the wiring diagrams
indicates the modification can be performed with no additional field cane installation. This modification
technique would require wiring changes at the motor control center and the remote shutdown panel. No
wiring revisions are required at the torque and limit switches in the valve operators. The LLRT and
signature testing on the MOVs associated with Generic Letter 89-10 will not be impacted by this
modification.

The corrective action for this condition is to rework the control circuitry wiring for the 46 MOVs that are
susceptible as described above. Fifteen residual heat removal MOVs will be modified by MR 92-0040,16-
service water MOVs will be modified by MR 92-0043,13 reactor core isolation cooling valves will be
modified by MR 92-0044, one ADS MOV will be modified by MR 92-0042, and one chilled water system
MOV will be modified by MR 92-0041. These modifications will be implemented during the fourth refueling

, outage as listed by maintenance work orders on Attachment i except the following 12 MOVs which will be
deferred until RF-5:

1HVN*MOV22A ISWP*MOV73A
'

ISWP*MOV74A ISWP*MOV74B
ISWP*MOV77A ISWP*MOV81A
ISWP*MOV501 A ISWP'MOV504A
ISWP*MOV506A ISWP*MOV506B
ISWP*MOV510A ISWP*MOV511 A

pc Ama

-
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SAFETY ASSESSMENT
n

' Analysis Methodolony

i The' valves listed in Revision 0 of LER 92-007 included RHR, RCIC and standby service water MOVs, while
the MOVs shown in Attachment 2 of this analysis are primarily in the service water system. This analysis which
makes use of the previous work done for LER 92 007 Revision 0 is described belcw. The ESK for each MOV
was reviewed to identify the main control room panels that contained wiring associated with each valve such that -

a fire in the panel could result in a hot short affecting the valve. The function of each valve for safe shutdown
was then identified along.with its normal and safe shutdown position. This information was gathered from a
review of system and~ abnormal operation procedures. The MOVs wete compared against the Revision 0
Probah:listic Risk Assessment (PRA) for River Bend. Those MOVs that were not found in the PRA were

- evaluated to determine if spurious operation could impact the operation of the systems. .He ' valves that did not-
'ap[ ear in the PRA mota were analyzed and found to be conservatively removed from the PRA model (i.e. no
credit was taken for their success in the model). These valves were removed from further consideration. The .

< remaining MOVs were ana!yzed to determine the potential core damage frequency due to hot shorts resulting from
main control room (MCR) panel fires.

The analysis performed for LER 92-007 used the Revision 0 PRA model whereas this analysis uses a new and
Lupdated Revision 1 PRA model. The Revision 1 PRA model differs from the Revision 0 model in that it
incorporates changes in hardware and changes in modeling assumptions. De most significant changes has to do

- with the impact of the new closed service water system and assumptions that govern the success of the standby
service water system.:

,

5The rematmng MOVs were grouped according to the MCR panels that contained their resputive wiring. Panels
, ; P870 and P731 contained wiring for all of the remaining valves and were the only panels which were evaluated.

.

: The frequency of a fire in any one MC-R panel was then established using the information from the Kuosheng-

' PRA (Refe'rence 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-05 per year. This value
includes credit for a4tomatic fire suppression systems but not for manual fire suppression.

The next step in.the analysis was the development of an event tree to define the successful and non-successful
Lcombinations of mitigating systems available to achieve a safe shutdown. Per the RBS FHA and the instructions
lin AOP-31, limited credit ivas given for Division 11 equipment and no credit was given for non-safety related
systems. :The systems included in the event tree were essentially only the Division I and III ECCS systems. The

J 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 trees could be quantified, the conditional probability of a hot short
disabling a valve given a MCR panel fire had to be determined. Reference 2 gives a generic probability value
of 0.1 of a hot short occurring in a panel with a fire preseat. Therefore, this is the conditional failure probability
assigned to each of the valves having wiring located in the panel of interest. Integrated fault tree models for each
sequence were then assembled using the models from the revision I PRA. These integrated fault tree models

~ included frontline systems and all support systems, including HVAC required for operation of the frontline
systems.

NRC Ponn 3MA $491
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: Results of Analysis--

3 The Safety' Assessment performed for Revision 0 of this document used the River Bend PRA Revisiou 0 model.-
* - The analysis performed for this assessment uses a new and refined River Bend PRA Revision i model. As seen

, in the table below, refinements in the model have caused both the total CDF and the hot shorts CDF to decrease.
,

'

5

Total CDF ' ' Hot Shorts CDP Hot Short Percent..

{/ year] (/ year] . of Total CDP [%] .

; Rev 0 Analysis: 6. lE-05 7.0E-06 12

This' Analysis - 1.5E-05 4.5E-06 30

- While the refinements in the model have caused the relative importance of the hot shorts phenomenon to increase,
it should be noted that this increase is not significant because of the statistical uncertainty associated with the |

'
1 analysis?

.

Due to mo'deling changes and actual hardware changes to the service water system, the valves which are most
. important from a core damage standpoint have changed slightly from those previously identihed. This analysis
; shows that 8 of the service water valves out of the 19 valves in attachment 2 contribute essentially all of the risk
~ from hot shorts. The other 11 valves do not have a significant impact on risk. Those 8 risk important valves,
t n order ofimportance are:i

: 1. ISWP*MOV96A
'

'

'2. ISWP*MOV55A
13; ISWP*MOVl71 -
4. ISWP*MOV172
|5. ISWP*MOV507.A
'6. ISWP*MOV81 A
7.1SWP*MOV502A
8. ISWP*MOV503A

Modifying the circuitry of the 8 valves specified above virtually eliminates the core damage contribution from
hot shorts _in the main control room. Modifying circuitry of the 4 most important valves (1 through 4 above)
reduces the CDF from hot shorts to 9.4E-07/ year or to about 6 percent of the CDF from internal events. For

i he rest of the valves contained in Attachment 1. the hot short phenomenon is not a significant risk contributor.t

Since this analysis has been performed, River Bend has taken an aggressive approach to modifying the valves
! most important to risk, as the circuitry of the top 5 valves has been modified. The CDF due to hot shorts in the
remaining valves is less than 9.4E-07/ year. It is therefore acceptable to defer the modifications of the remainingi

salves until RF-5.
t;

_
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NITACILMENT 1
'

Motor Operated Valve Control Circuits Work Completed in RF4 or to be Deferred to RF5 as indicated:

RESIDUAL liEAT M31QL^1411L92-0040h

MWO#
R150846 COMPLETED

IE12*MOVF003A COMPLETEDR150847
lE12*MOVF004A COMPLETEDR150848
1E12*MOVF006A

L
lE12*MOVF008 R150849 COMPLETED

Rl50850 COMPLETED
lE12*MOVF0ll A COMPLETEDR150851IE12*MOVF023 COMPLETEDR150852lE12*MOVF024A COMPLETEDR150853
- 1E12*MOVF027A COMPLETEDR150854
1E12*MOVF040 COMPLETEDR150855lE12*MOVF042A COMPLETEDR150856lE12*MOVF047A - COMPLETEDR150857lE12*MOVF048A COMPLETEDR150858.
1E12*MOVF053A COMPLETEDRl508591E12*MOVF064A COMPLETEDR152089
lE12*MOVF068A

REACTOR CORE ISOLATION CQOLING GII.112-(LD_4_4)J
4

MWO#.
R150845 COMPLETED

IE51*MOVC002 COMPLETEDR'l50833IE51*MOVF010 COMPLETED
lE51*MOVF013 R150834

R150835 COMPLETED
|

lE51*MOVF019 COMPLETED
lE51*MOVF022 RIS0836

1E51*MOVF031
Ri50837 COMPLETED

R150838 COMPLETED
lE51*MOVF045 COMPLETED
lE51*MOVF046 R150839

R150840 COMPLETED e

lE51*MOVF09 COMPLETEDR150841lE51*MOVF064 COMPLETEDR150842IE51*MOVF068 COMPLETEDR150843lE51*MOVF077 COMPLETED
IE51*MOVD78 RJ50844

I

I

--

w ._ _ _
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A'lTACIIMENT 1

'

hiotor Operated Vahe Cuatrol Circuits Work Completed in RF4 or to be Deferred to RF5 as indicated:

. RESIDUAL HEAT REMOVAL (MR 9_2-0040h

E' MWO#
IE12*MOVF003 A- R150846 COMPLETEDg
lE12*MOVF004A R150817 COMPLETED
1E12*MOVF006A ' R150848 COMPLETED
1E12*MOVF008 R150849 COMPLETED
lE12*MOVF011 A R150850 COMPLETED

-lE12*MOVF023 kl50851 . COMPLETED
'

IE12*MOVF024 A . .R150852- COMPLETED .

'IE12*MOVF027A' R150853- COMPLETED
~

'lE12*MOVF040 - R150854- COMPLETED
. IE12*MOVF042A - 'R150&S5- COMPLETED'

'

1E12*MOVF047A - R150856 COMPLETED
? 1E12*MOVF048A R150857 COMPLETED
1E12*MOVF053A R150858 COMPLETED

L IE12*MOVF064A- -R150859 COMPLETED
IE12*MOVF068A R152089 ~ COMPLETED'

P BEACTOR COB _FJS10LATION COOLIN. G (MR 92-ON4h
~

pgwo y-
- 1E51*MOVC002 - :R150845 COMPLETED
IE51?MOVF010- R150833 COMPLETED'

-

LIE 51*MOVF013 R150834- COMPLETED
1E51*MOVF019 - R150&35 COMPLETED
.1E51*MOVF022 R150836 - COMPLETED
IE51*MOVF031 R150837 COMPLETED

,

~ IE5l' *MOVF045. 'R150838 COMPLETED
1E51*MOVF046 - R150839 COMPLETED
IE51*MOVF063 R150840- COMPLETEDn

. IE51*MOVF064- R15084i COMPLETED
IE51*MOVF068 R150842- COMPLETED
1E51*MOVF077 R150843 COMPLETED

:

!| 'lE51*MOVF078 R150844 COMPLETED
-

|s

,
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f AclLif V NAME (1) - DOCKEY NUM9tn (2) tin HUM 88R ($1 PAGI(31
#
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RIVER BEND STATION- 0|q7 0| 1 0| - 7 0F 1|0- -4
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. .ATTACIIMENT 1 (CONTINUED)

' CIHLLED WATER SYSIEMS G1R 92-0041).;

1HVN*MOV22A ' MWO-R159661 DEFERRED TO RF-5

'

- AUTOMATIC DEPRESSURIZATION SyETEM (MR 92-0043 -

lSVV*MOVI A; MWO-Rl52085 COMPLETED

STANDBY SERVILE WATER (hfR 92-00431;

ISWP*MOV55A MWO-R159662 COMPLETED
, ISWP*MOV73A DEFERRED TO RF-5
ISWP*MOV74A'- DEFERRED TO RF-5 v!y ;

ISWP*MOV74B L DEFERRED TO RF-5
lSWP*MOV77A ! DEFERRED TO RF-5,

- ISWP*MOV81 A'- DEFERRED TO .RF-5
1SWP*MOV96A : MWO-R159670 - COMPLETED /

ISWP*MOV171 - MWO-R159671 COMPLETED .

- 1SWP*MOV172 ~ MWO-R159672 COMPL ETED ~'

ISWP*MOV501 A DEFERRED TO RF-5
- ISWP*MOV504A DEFERRED TO RF-5
ISWP*MOV506A DEFERRED TO RF-5
ISWP*MOV506B

_ _

DEFERRED TO RF-5
ISWP*MOV507A MWO-R159679 COMPLETED .
ISWP*MOV510A DEFERRED TO RF-5
ISWP'MOV511 A DEFERRED TO RF-5 (ADDED TO LIST DURING

MR IMPLEMENTATION)
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'

TEXT CONTINUATION fd*#4*n?^*?n'l,"$f',"n181'7^,"J '*/ "$C "f!
' PAPER Rt TION 'P J 3 50 p O FIC

Of MANAwEMf.NT AND SUDt3ET, W A/HtNGTON.DC 20f03.

7 ACILITV f4AWt H6 DOCKti kvuttR W gg, ggggg g, pggg g3,

"CM!'." 01*.J2"^a

RIVER BEND,_ STATION o j5 |0 j o | 0 | 4| e,| g gg 01 OI 7 ~ Ol1 OI R OE 1 |0
rm a - . w. w wc r aw,i nn

ATTACIIMENT 1 (CONTINUED)

The following valves were originally listed as requiring alteration but have been subsequently determined to not
need the modifications:

IHVK*AiOV20A hiODIFICATION NOT REQUIRED SINCE CONTROL OF THE h10V NOT
ISWP*MOV40A IMPACTED BY THE HOT SHORT PHENOMENON (NO CONTROL ROOM
1SWP*MOV40C INTERFACE EXCEPT INDICATING LIGHTS).

ISWP*MOV502A . MODIFICATION NOT REQUIRED DlJE TO MR 92-0034 (FIRE H AZARD ,

1SWP*MOV503A ANALYSIS REVISION).

_
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It C FORM M4A . U.S. NUCLEAR REQULATORY COMMISSION
.

- n.,m em,

LICENSEE EVENT REPORT (LER) . IS&".*M ' rov 3!"/c'+"o"'T.uf l#7,ff &".'J$' ''

TEXT CONTINUATION K"",'M'n"! M^"O*annyt* 1?A"^e'id '"/ "'R"U-'

u

0|72"Jo3""s2b"',Eil?"offo'?#: 0?die-

OF MANAGEMENT AND SUDGET WA5HINGTON.DC 20603.

D ACitalV ALArt tu OOCK47 NAMAltR (2) (ER NUMOIR ts) PACE (3)
'

y= "VW:' ;V .1

RIVER-BEND STATION 015 | 0 l 0 l 01 41518 91 2 - 0| Ol 7 - Oi1 Ol 9 4 1 1 |0_
TEXT (# swo ame e seeswd, ses ecwnmar NMC term J06A's)Itn

A'ITACllMENT 2

MOV'S CONSIDERFD IN SAFETY ASSESSMENT

1HVN*MOV22A ISWP'MOV55A ISWP*MOV503A
ISWP*MOV73A 15WP'MOV74A ISWP*MOV748
ISWP*MOV77A ISWP*MOV81 A ISWP*MOV96A
ISWP'MOV171 ISWP*MOVl72 ISWP*MOV501
ISWP*MOV504A ISWP*MOV506A iSWP*MOV506B
ISWP*MOV507A ISWP*MOV510A ISWP*MOV511 A
1SWP*MOV502A

,

.
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1 APEMWO iE Rt )U T K)N J A 6he 04 O PC*
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FACtb TV NAMt tl# . Docu t r hvMetM W LER NUMBE A te) PACE (3il

"tt,;rt' '*J,73:viaa

010]7RIVER PEND STATION o|5]o|0|ol4|518 912 0| 1 11 0 OF 1|0- -

TEXT fJ ascoe wesee e revuesd. asse e#tenewtC Form .WitL4197)
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