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At 1345 hours'on 4/15/91,.with the reactor at full power in Operational
~

-

Condition 1, it was discovered that electrical cables located in fire
area ET-2, which may'cause-spurious operation of valves--1E51*MOVF063
(RCIC inboard steam. isolation valve) and lE51*MOVF078 (RCIC vacuum--
breaker-valve),:did not have fire-wrap contrary to Fire Hazards Analysis

I (FHA) requirements. At 1300 on 4/23/91, additional cables, which could
cause the same. problem _were found in fire areas AB-2, C-2 and C-6. RCIC
is required by the: FHA for-safe shutdown in these fire areas. Since
these valves are required not to change position for operation of RCIC
and fire damage to these cablem may cause loss of RCIC, the cables would
require wrapping in these fit areas.

Upon discovery _of this condition, the affected cables were treated as
having-missing fire barriers and the acti m statement prescribed-in
Technical Specification 3/4.7.7, " Fire Rated Assemblies", was
implemented for areas containing these cables, Errors made during the
original. development of the FHA were the cause for the identified cables
not-being wrapped in-the identified-' fire-areas. Additional
deficiencies have_been discovered during the FHA review. These recently
discovered deficiencies concern' Appendix R separation and a fire area

-

that was not previously identified. GSU has implemented corrective
actions to address each of these conditions.

8eLC F.r.n NG (649

- - . - . , . . , + . .- , - - - , - - , , , , - - . - - - - - -,n----



.-. . .. . _. ..

yA ua aucu m . e o. r - - -

, , , , , . , , ,,

i = . . e,

LICENCEE EVENT REPORT (LER1 'So'".^'#J.""cEE Nof'5?3"n,%*f"'Y !o".|'JM-

TEXT CONTINUATON !?."o"a'i .WO".fiU"8' U",c%'* E'* L'lE"
.

9 SDuc e0as = c t3 30 De 9
~

Op asaa.Actasess? A s0 sucott,wAseisee070as.DC 20003-

' P ActuT? 8eA808114 00Catt NvHBit til LI A #M A 488 #A05 (38

"t!,0." !- T,?a:"a

RIVER BEND STATION o |s lo j o lo 14|518 91 1 0]0|8 0|2 0| 2 0F 0|9- -

rat <,- . w e s me4w nn

REPORTED CONDITION

At 1345 hours on 4/15/91, with the reactor at full power in
Operational Condition 1, it was reported to the shift supervisor that
certain electrical cables associated with valves 1E51*MOVF063 (*ISV*)
(RCIC inboard. steam isolation valve) and 1E51*MOVF078 (*VTV*) (RCIC
vacuum breaker valve) located in fire area ET-2 (Electrical Tunnel "B"
West), did not have fire wrap. This discovered condition is contrary
to requiruinenta coni:ained in the i/Ha. While working on resolution of
this issue, additional cables which could.cause the same problem were
found-in fire. areas AB-2, C-2 and C-6. At 1300 hours on 4/23/91,
these additional areas of concern were reported to the shift
vupervisor. The FHA lists Method 1 as the analyzed method of shutdown
for fire areas AB-2, C-2, C-6 and ET-2. Method 1 shutdown is
identified as usi 3 3 safety relief valves (SRVs) (*RV*) for reactor
pressure vessel (RPV) (*JE*) pressure control, RCIC for RPV level
control, and RHR-A--for suppression pool cooling and shutdown cooling.
The FRA lists these valves as " Passive Valves" required for Method 1
shutdown which means the valves must not change position due to fire
damage on their cables. The FHA states the identified cables for
these valves should be wrapped in these fire areas.

The affected cables did not have the required fire wrap (fire barrier)
since plant startup; therefore, the fire barrier is considered
inoperable per Technical Specification 3/4.7.7 and this report is
submitted pursuant to 10CFR50.73 (a) (2) (1) (B) as operation prohibited
by the Technical Specification.

Additional reporwable-conditions have been discovered as a result of
the FHA review. These conditions concern Appendix R separation and
the discovery of a previously unidentified fire area. These
contlitions are described 1.1 the Investigation section below.

INVESTIGATION

The River Bend Station'- Unit 1 Appendix R Data Management System
lists equipment, raceways, and cables by fire area. A review of this-
data base found inconsistencies between the data base and the FHA for
the identified cables which may cause spurious operation of valves
1E51*MOVF063 and 1E51*MOVF078. The FRA indicates the cables should be
wrapped in these fire areas but the data base indicates the cables do
not require wrap.

FHA Section V " Fire Hazards Evaluation Conclusions" states that for
fire areas AB-2, C-2, C-6 and ET-2 shutdown can be achieved by Method
l'. FHA Section I and Tables 1,-2 and G identify Method 1 shutdown
equipment. Reactor core isolation cooling (RCIC) (*BN*) is used for
reactor pressure vessel (RPV) level control in Method 1 shutdown. The !-

RCIC inboard st ] m isolation valve 1E51*MOVF063 and the RCIC' vacuum _ _J
=nc e Samaio .
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breaker valve 1E51*MOVF078 are paasive valves for' Method 1 shutdown
which means they must not change position _due_to fire damage. FHA
Table 2 states that cables for these two_ valves, which may result in
spurious _ signals, are wrapped in-these fire areas. Circuit analysis
on cables IICSABC001 and IICSABC004 (*CBL2*) found that fire damage
can cause spurious closure of valve-1E51*MOVF063 which would prevent
steam from reaching the RCIC turbine (*TBR*). Circuit analysis cn
cables IICSEBC001 and IICSEBC003 found that fire damage can cause
-spurious opening of valva.1E51*MOVF078 which would adversely affect
RCIC vacuum breaker capabilities. ,

since-these valves are required not to change position for operation
of RCIC and RCIC_is required for safe shutdown in the affected fire
areas, the valves are correctly classified in the FHA as " Passive -
Method 1 Components". Therefore, to comply with the USAR, FHA, and
-10CFR50 Appendix R Section III.G, the cables would require wrapping in
fire areas AB-2, C-2, C-6 and ET-2. With the exception of FHA Table 8
with regards to fire area AB-2, the FHA correctly indicates these
cables require wrapping in these fire areas. The' Appendix R data base
is incorrect as it indicates the cables are not required to be
wrapped.

Additional: reportable conditions have been discovered as a result of
the FHA review. These conditions concerned Appendix R separation and

L the discovery of a-previously unidentified fire area. Tne Appendix R
separation concerns involve fire area C-25 (main control room), FB-1
(fuel building), and RC-5/Z-13 (containment building). The previously
unidentified-fire area fs a small electrical cable-chase room located

,

in the Northeast corner of D Tunnel on elevation 70* in th7 auxiliary
building._ These additional concerns are discussed individually below.

Fire Area C-25 (main control room); -

The FHA identifies fire area C-25 as an area where alternate shutdown
capability is provided. FHA Table 3 (method 1E - main control room
fire required items, lists specific spent fuel pool cooling & cleanup '

(SFC) system and fuel building ventilation (HVF) system equipment as
being required _and therefore,-independent of the fire in the control
room. Review of circuits for this equipment determined the circuits
are not electrically independent from the control-room and potential
fire damage.could cause loss-of-the equipment which may. result in loss -

of spent fuel pool cooling. !

Fire Area FB-1 (fuel building):

Fuel building-ventilation dampers 1HVF*AOD037A, 102 and 122 are
identified in the FHA as equipment required for spent fuel pool
cooling. Potential fire damage to electrical cables, located in fire
area FB-1, for these dampers may cause spurious operation of the

e. sen.44.-
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dampers which could potentially cause loss of the spent fuel pool
cooling pump and thus loss of spent fuel pool cooling. Pre-fire
strategies for this area stated these dampers must be verified to be
in their proper position and if not, remove power so they 1all to the
correct position. Removing power to these dampers may not cause the
dampers to go to the correct position since a potential hot short
could cause the damper to remain in the incorrect position.

t Fire Area RC-5/Z-13 (cantainment building):

USAR 3ection 9A.2.2.1 states " Safe shutdown Method 1 and 2 equipment,
instrumertation and electrical cables are woll separated in the
Containment. The east (Divi. ton II - blue; side of containment is
separated from the west (Divis.1on I - red) %de by the main steam
tunnel on the south and by an nrea fr'* ok ambustibles on the north.
Safe shutoown by either Method 1 or 2 can be used, depending on the
actual location of the fire ir the containment." With a fire in the
west side (Division I), safe ohutdown could be achieved using Method 2
equipment (Division II).

TF FRA identifies the fact tha.t containment unit cooler 1HVR*UC1B and
relatod valves 1SWP*MOV502B & 503B (Method 2 equipment) are located on
tha west side of containment on elevation 162'-3" in Fire Area
RC-5/Z-13. Valves 1SWP*MOV502B & 50'IB are inlet and outlet valves
controlling cooling water to the unit cooler heat exchanger. The FHA
states that this equipment is separated from its alternate counterpart
by 24 ft. In addition, a 10 ft. missile barrier serves as a radiant
energ;. shield and inntervening comb.tstibles are wrapped with a 3-hour
rated product.

Unit coolers 1HVR*UC1A & 1B are separated froa each other by a mi'.imum
distance of approximately 11'-2" (not 24' as reported in the FHA). A

3

g 10' high, 18" thick reinforced concreto missile barrier, which acts )

as a radiant energy shield, is located between the redundant unit
coolars and related SWP valves. Mowcser, electrical cables for the
redundaat unit coolers and valves are routed euch that the missile
barrier is not located between redundant cables. Electrical cables
for 1HVR*UC1B are in conduit # 1CL540BB and are routed along the
containment liner. One portion ot this conduit that is located within
20' of 'r.e redundant conduit # 1CL540RC (electric cables for
1HVR* UCd.) is wrapped with a three hour rated Thermo-lag conduit fire
wrap material. The 20' dimension used was taken along the direct line
between the two conduits, not horizontal distance as required by
Appendix R. Since both conduits are routed along the containment
liner but at different elevations, this application of the 20' rule
allowed one of these reduriant cables to be located directly over the
other (separatad by a minimum distance of 20' vertical but o'
horizontal) and not provided with the fire wrap material. Cables
associated with the SWP valves also do not meet the 20 ft. horizonrC

..s o ms w,

_. . . _ . . . . _ . . . _ _ . _ _ . _ . . . _ _ _ . . . _ _ . . . _ . _ . . . _ . . . . _ . . _ . . . . _ . . _ . _ _ _ _ _ _ _ _ . . . . _ _ . . _ _ . _ . . . _ . _ _ _ _ . . _ _ _ _ . _ _ . . . .



- - - - - - - - - - - - -

Ig.,,,o.. v . . c 6 ... . . . m o. . .- , , , , , , , , , , , , , _
.. ,,. n . ,*

UCENSEE EVENT REPORT ILER) 'Ot'.'?o'dC U*d'.7o'n,'' .*f"2.' ,*o'.".'ai
!?.j"".'.'.'n'.*iWM&. *TU'.UL'c7''M' '".' 08Ui EXT CONTINUATION' '* *

U.. .'.','.WJ..i"".a.'f.s;o',m*.'!..o"i.n.1,,?|di''! Of.ac
o .. . c. . . i . o. ne m u

"~
, .c,v , , . . n , * "v"""''' ' " * * " * " ' ' ' ' ' " *

"ttn." "'s'.# j
" * *

RIVER BEtiD STAT 10f4
0 |9 )0 |2 0| 50|0 | 8o |s |o |o |o |4 |5 |8 9|1 o,- -

tm . . , ..e , .n m ;

1

separation criteria an identified in 10CFR50 Aopendix R, Section )
III.G.

Valve SWP*MOVSA is listed as a component required for Method 2 safe
shutdown in the FHA. This valve isolates Division II from Division 1
standby service water and is also located on the west side of the
containment. This valve is located on elevation 153'-9" and is
separated from its counterpart by a horizontal distance of 20'-2",
however; this distance is not free of intervening combustibles. The
intervening combustibles consist of electrical cables located in two
18" wide cable trays. A review of the cable routing for the 15A valve
found that the cables do not meet the 20 fh. horizontal separation
criteria as identifled in 10CFR50 App 6ndix R, Section III.G.

Fire Area AB-18 (previously unidentified)

During the final FHA review, all fire areas except one were found to
have a fire hazards analysis and 58 of 62 fire areas were found to
have administrative contrs'0 identified in the FHA included in their
pre-fire strategies. A fim hazards analysis for the new fire area, |
not previously identified in the FHA, was performed to determine
potential impact on safe shutdown capability. The analysis determined |
tnat safe shutdown for this new fire area is provided utilizing Method
i shutdown equipment and by initiating high pressure core spray (HPCS)
in lieu of reactor core isolation cooling (RCIC) for level control
during a fire. Also, administrative controls to elign valve
ISFC*MOV120 to supply cooling to the upper fuel pools were necessary. 1

' Modification request (MR) 92-0013 was initiated on January 27, 1992,
to make necessary document changes to the FH4 and USAR for the new
fire area.- A new pre-fire strategy was prepared to identify this '

information to reactor operators and the fire brigade. Pre-fire
strategies for the four fire areas were revised to include the omitted
administrative controls identified in the FHA.

gQRRECTIVE ACTIONS

A detailed review and verification of the FHA by an independent
contractor was initiated as a result of NRC Inspection Report No. 50-
458/90-02. The conditions as described in this report were identified
by the independent contractor during resolution of questions
identified in the review and verification process. Evaluations of all
questions arising from the final review of the FHA by the independent
contracter were completed in January 1992.

Upon discovery of the condition identified on 4/15/91, the affected
cables were-treated as having missing-fire barriers and the action
statement prescribed in Technical specification 3/4.7.7, Fire Rated"

Assemblies", was implemented for areas containing these cables. With,

..c . ma
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the exception of the Division II electrical room located in the
northeast corner of "D" tunnel on elevation 70', fire watches had been
previously in p) ace for the affected areas due to operability
questions associated uith penetration seals. However, there is no
assurance that fire watches had been in place for the entire time
period since startup.

For tho.affected fire areas, an valycin hu been perfov id to
determine what alternate system for RCIC 13 available (free of ff.e
damage). The analysis determined that low pressure core spray (LPCS)
(*BM*) is free of fire damage in Fire Areas AB-2, C-2, & C-6 and high
pressure core spray (HPCS) (*BJ*) is fre of fire damage in Fire Area
ET-2.

Errors made during the original development of the FHA were the cause
of inconsistencies found within the FHA and between the FHA and the
Appendix R data base. These inconsistencies resulted in the
identified circuits not being protected in accordance with 10CFR50,
Appendix R, Section III.G. A contributing factor involving these
errors appears to be the fact that the affected components are
Division II and are required for Method 1 shutdown, which primarily
uses Division I and III components Revie't of this condition has
determined there are also Division I cables / equipment which are
required for Method 2 shutdown, which primarily uses Division II
components. The cables for this type of equipment are considered
" Appendix R Crossov?r Cables". Analysis has determined that there cre
approximately 80 of those crossover cables. A review of these
crossover cables was performed and with one exception no similar

,

| deficiencies exist. The exception is the Division II cable chase area
| located in the northeast corner of D-Tunnel. In this-area, RCIC'may

be lost due to fire damage on crossover cables. As previously stated
in the investigation, it was found that this area had not been

-

previously identified or evaluated in the FHA. Analysis for this new
fire area (AB-18) demonstrates safe shutdown capability is provided.i

Since the area contains only Division II cabling, safe shutdown can be
achieved ~ utilizing Method 1 shutdown methodology and substituting HPCS

| for RCIC for RPV level control. The corrective actions to address the |
| new fire area included the identification of the proper safe shutdown

L method, implementation of administrative controls to align valve
| 1SFC*MOV120 to provide cooling to the upper fuel pools, documentation-
|' changes to the FHA and USAR, and the preparation of a pre-fire

strategy for this area.l

Fire Area C-25 (Main Control Room)*
1

Immediate actions were taken and administrative controls implemented
to address the concerns with spent fuel pool coolino'until permanent
corrective actions could be. identified and implemenrod. Engineering
analysis determined that the time required for the spent fuel pool

'
Nxc ,- asu m ei
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temperature to reach the cooling system design limit of 155.6 degrees
F with the existing fuel load conditions prior to RF-4 was
approximately 5.3 days. Administrative controls were implemented and
AOP-0031 (" Shutdown From Outside Main Control Room") was revised to
provide the necessary manual actions to restore spent fuel pool
cooling with a firc in the main control room. The entire reactor core
was offloaded to the fuel building spent fuel pool for RF-4. With the
increased heat load in the fuel pool, the minimum time required to
reach the cooling system design limit of 155.6 degrees F was
approximately 4 hours. This is sufficient tine to take the manual
actions identified in AOP-0031.

The corrective action for addressing the concerns with spent fue) pool
cooling is to complete an analysis which demonstrates a design which
allows a higher spent fuel pool temperature and still allows
sufficient time to restore spent fuel pool cooling. With this revised
design bases, the spent fuel pool cooling equipment presently
identified as required by the FHA would not be immediately required.
This analysis is scheduled to be completed by July 10, 1992. Any
modifications found necessary will be scheduled during Fuel Cycle 5.
MR 92-0038 has been approved to complete analysis of long term
corrective actions. The administrative controls and manual actions
. discussed above will be maintained until long term corrective actions
are implemented.

Fire Area FB-1 (Fuel Building):

'The immediate action taken was to treat the electrical cables as
having missing fire barriors and initiate a continuous fire watch per
RBS Technical Specification. After actions identified above for the
main control room was implemented and pre-fire strategies for Fire
Area FB-1 were revised to identify the manual actions required to
place the dampers in the correct position, the continuous fire watch
was removed. The permanent corrective action for this condition will

i be-addressed with completion of the analysis and modifications, if
required, as discussed above for the main control room.

|' Fire Area RC-5/Z-13 (Containment Building):

The immediate action taken was to treat the cables as having missing
L fire barriers and initiate an hourly fire watch per RBS Technical

|
Specification. -

The permanent corrective action for this condition will be to provide
an analysis which demonstrates th'e unit coolers are not required or
install noncombustible radiant energy shields to provided separation
in ac srdance with Appendix R, Section III.G.2.f. Modifj9ation
request (MR) 92-0037 has been approved to install the required radiant

,,
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energy shields if needed. The analysis to demonstrate the unit
coolers are not required and the preparation of MR 92-0037 will
proceed concurrently. This approach will allow the analysis and/or
installation of the radiant energy shicids to be completed prior to
startup from RF-4.

Similar events have been reported in LERs 87-005, 89-009, 89-036, and
90-003. LERs 87 005, 89-009 P.nd 00 003 reported installation-related
deficiencies in Thermo-Lag fire barriere. LER 89-036 reported an
event in which the fire hazards analysis specified that certain motor-
operated valves (MOVs) should be normally de-energized. The actual
condition of the valves was that they were energized. New issues
identified during the FHA review have revealed FHA deficiencies
concerning spent fuel pool cooling and a previously unidentified fire
area.

SAFETY ARRE M E RI

The FHA states safe shutdown can be achieved in fire areas AB-2, C-2,
C-6 and BT-2 using Method 1 shutdown. Method 1 is identified as using
3 SRVs for RPV pressure control, RCIC for RPV level control, and RHR-A
for suppression pool cooling and shutdown cooling. Since the affected
cables were not wrapped in these fire areas, fire damage could cause
loss of RCIC. With the loss of RCIC, a review was made to determine
what alternate method of RPV level control was available in these fire
areas. Analysis has demonstrated that for Fire Areas AB-2, C-2 & C-6,
LPCS is free of fire damage and for ET-2 & the new fire area (AB-18),
11PCS is free of fire damage. Tnis demonstrates that with a fire in
any of these fire areas, at least one method of safe shutdown is
unaffected.

1 ire Areas C-25 (main control roon) and FB-1 (fuel bldg 4 ) were
identified as areas.where potential fire damage could cause a loss of
spent fuel pool cooling. Calculation No. G13.18.14.0*46-0 was
developed which demonstrates the time required for the spent fuel pool
temperature to reach the design limit of 155.6 degrees F with the
present fuel load is approximately 5.3 days. Abnormal operating
Procedure (AOP)-0031 " Shutdown From Outside Main Control Room" and
pre-fire strategies for fire area FL-J have been revised to address
manual actions which may be required to restore spent fuel pool
cooling with a fire in these areas. These corrective actions and
administrative controls have been implemented tc address these
concerns under present fuel pool load conditiona until permanent
corrective actions are identified.and implemented.

. The FHA indicates safe shutdown can be achieved in Fire Area RC-5/Z-13
' (reactor containment bldg.) using Method 1 or 2 depending on the
L location of the fire. The FHA states containment unit cooler

lHVR*UC1B is separated from its alternate counterpart by 24 ft. and a,,
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10 ft. radiant energy shield and is being protected from intervening
combustibles by wrapping the intervening combustibles with a 3-hour
rated barrier. Since the cables for this unit cooler were not wrapped
in accordance with Appendix R, Section III.G requirements, fire damage
could cause a loss of containment cooling. The affected cables were
treated as having missing fire barriers and fire watch requirements
specified in Technical Specification 3/4.7.'7, " Fire Rated Assemblies"
have been implomonted.

NOTE: Energy Industry Identification System Codes are identified
in the text as (*XX*). ,
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