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Gentlemen:

River Bend Station - Unit |
—.Docket No., 50-458

Please find enciosed Supplement 3 to Licensee Event Report No. 91-00F for
River Bend Station - Unit 1. This supplement is submitted to document » .
identified safe shutdown squipment that was omitted from the main control rov.
rire analysis.

Sincerely,

2

W H. Odell
Manager - Oversight
o River Bend Nuclear Group
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U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

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

INPO Records Center
1100 Circle Parkway
Atlanta, GA 30339-3064

Mr. C.R. Oberg

Public Utility Commission of Texas

7800 Shoal Creek Blvd., Suite 400 North
Austin, TX 78757

Louisiana Department of Environmental Quality
Nuclear Energy Division

P.O. Box 82135

Baton Rouge, LA 70884-2135

ATTN: Administrator
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Condition 1, it was discovered that electrical cables located in fire
area ET-2, which may cause spurious operation of valves 1ES51*MOVF063
(RCIC inboard steam isolation valve) and 1ES1+*MOVF078 (RCIC vacuum
braker valve), did not have fire wrap contrary to Fire Hazards
Analysis (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 regquired not to change position for
operation of RCIC and fire damage to these cables may cause loss of
RCIC, the cables would require wrapping in these fire areas.

Upon discovery of this condition, the affected cables were treated as
having missin~ tire barriers and the action statement prescribed in
Technical Spe. _ication 3/#4.7.7, "Fire Rated Assemblies", was

original development of the FHA were the cause for the identified
cables not being wrapped in the identified fire areas. Additional
deficienciea have been discovered during the FHA review. Thnse
deficiencies concern Appendix R separation, a fire area that was not
previocusly identified, and safe shutdown equipment that was omitted
from the main control room fire analysis. GSU has implemented
corrective actions to address each of tl sse conditions.

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

implemented for areas cont.ining these cables. Errors made during the

NRC Form 368 (6.29)
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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 valveg 1ES51¥MOVF063 (*ISV*)
(RCIC inboard steam isoclation valve) and 1ES51*MOVF078 (*VTV+) (RCIC
vacuum breaker valve) located in fire area ET-2 (Electrical Tunuel "B"
West), did not have fire wrap. This discovered condition is contrary
to requirements contained in the FHA. 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 1200 hours on 4/23/91,
these additional areas of concern were reported to the shift
supervisor. The FHA listse 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 using 3 safety relief valves (SRVs) (*RV¥*) for reactor
pressure vessal (RPV) (*JE*) pressure control, RCIC for RPV level
control, and RHR-A for suppression pool cooling and shutdown cooling.
The FHA 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 parrier)
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) (i) (B) as operation prohibited
by the Technical Specification.

Additional reportable conditions have been discovered as a result of
the FHA review. These conditions concern Appendix R separation, the
discovery of a previously unidentified fire area, and safe shutdown
equipment omitted from the main control room fire analysis. These
conditions are described in 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 cebles which may cause spurious operation of valves
1ES1*MOVF063 and 1ES51*MOVF078. The FHA 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
1. FHA Section I and Tables i, 2 and 6 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

NAC Farm 884 (589
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information to reactor operatore and the fire brigade. Pre-fire
strategies for the four fire areas were revised to include the omitted
administrative contreols identified ir the FHA.

CORRECTIVE 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 conditiona as described in this report were identified
by the independent contractor during resclution of questions
identified in the review and verification process. Evaluations of all
questions arising from the final review of the FHA by the independent
contractor 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 Specificavion 3/4.7.7, "Fire Rated
Assemblies", was implemented for areas contajning these cables. With
*he exception of the Division II electrical room located in the
wortheast corner of "D" tunnel on elevation 70', fire watches had been
previously in place for the affected areas due to operability
questions associated with penetration seals. However, there is no
assurance that fire watches had been in place for the entire time
period since startup.

For the affected fire areas, an analysis has been performed to
determine what alternace system for RCIC is available (free of fiie
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 free of fire damage in Fire Area
ET-2,

Errors made during the original development of the FHA were the cause
of inconsistencies fouund 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 10CFRSO,
Appendix R, Section II. G. A contributing factor involving these
errcrs appears to be the Jac:. that the affected components are
Division II and are required for Method 1 shutdown, which primarily
uses Division I and III components. Review of this condition has
determined there are alsoc Division I ca ‘es/equipment which are
required for Method 2 shutdown, which primarily uses Division IIX
components. The cables for this type of equipment are considered
"Appendix R Crossover Cables". Analysis has determined that there are
approximately 80 of these crcossover 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

e ———
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in the iavestigation, 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.
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 1 vel control. The corrective actions to address the
new fire area included the identification of the proper safe shutdown
method, implementation of administrative controls to align valve
18FC*MOV120 to provide cooling to the upper fuel pools, documentation
changes to the FHA and USAR, and the preparation of a pre-fire
strategy foro this area.

Fire “rea C-25 {Main Coritrol Room):

Immediate actions were taken and administrative controls implemented
to address the concerns with spent fuel pool cooliny until permanent
corrective actions could be identified and implemented. Engineering
ana.ysis determined that the time required for the spent fuel pool
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 & fire 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 regquired to
reach the cooling system desiyn .imit of 155.6 degrecs F was
approximately 4 hours. This is sufficient time to take the manual
actions identified in AOP-0031.

The corrective action for addressing the concerns with spent fuel 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.

The corrective action for addressing the omission of safe shutdown
equipment from the main control room fire analysis is as follows.
During the ongoing refueling outage, the open loop service water
system has been in the process of conversion to a closed loop service
water system. This modification is being implemented to improve the
service water system chemistry and minimize corrosicn. The new design
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will provide a solid system with a pressurized surge tank containing
nitrogen. Thus, the potential for a severe water hammer occurring upon
the automatic start of the standby service water pumps in the event of
a loss of offsite power combined sith a fire in the main control room
no longer exists.

Fire Area FB-1 (Fuel Building):

The immediate action taken was to treat the electrical cables as
having missing fire barriers 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 actiones required to
place the dampers in the correct position, the continuous- fire watch
was removed. The permanent corrective action for this condition will
be addressed with completion of the analysis and modifications, if
required, as discussed above for the main control room.

Fire Area RC-5/2-13 (Containment Building):

The immediate action taken was to treat the cables as having missing
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 the unit coolers are not required or
install noncombustible radiant energy shields to provided separation
in accordance with Appendix R, Section III.G.2.f. Modification
request (MR) 92-0037 has been approved to install the required radiant
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 shields 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 and 90-003 reported installation-related
deficiencies in Thermo-Lag fire barriers. LER 89-036 reported an
event in whicih 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.

NRC Form 3664 (8.89)
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SAFETY ASSZESMENT

The FHA states safe shutdown can be achieved in fire areas AB-2, C-2,
C-6 and ET-2 using Method 1 shutdown. Method 1 is identified as using
3 S8RVs 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 arca (AR-18),
HPCS is free of fire damage. This demonstrates that with a fire in
any of these fire areas, at least one method of safe shutdown is
unaffected.

Fire Areas C-25 (main control room) and FB-1 (fuel bldg.) 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 reguired 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 (ACP)-0031 "Shutdown From Outside Main Control Room" and
pre-fire strategies for fire area FB-1 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 to address these
concerns under present fuel pool locad conditions until permanent
coirective actions are identified and implemented.

The FHA indicates safe shutdown ~an be achieved in Fire Area RC-5/2-13
(reactor containment bldg.) using Method 1 or 2 depending on the
location of the fire. The FHA states containment unit cooler
1HVR*UC1B is separated from its alternate counterpart by 24 ft. and a
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 implemented.

Tc evaluate the safety implications of rhe omission of the eight
se. "ice water system SOVs from the FHA, the impact before, during and
after the fourth refueling outage was reviewed, as follows.

Prior to RF-4, as described in the Investigation gection, thisg event
could have resulted in & severe water hammer in the service water
system. GSU has calculated the frequency of the loss of coffsite power

NRC Form 3884 (6891
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concurrent with a main control room fire. This event hasg not occurred
and has a frequency of occurrence of 2.4E-5 per year. Therefore, GSU
concludes that this is a low probability event,

In addition, a review of the piping runs was performed. The piping in
the auxiliary building above elevation 139‘' is the piping associated
with the auxiliary building unit coolers. This piping, if damaged
during a water hammer event, could be isclated from the essential
loads. The piping in the containment above elevatior 139’ that is
open to the normal service water syscem is the non-safety-related
piping associated with the drywell unit coolers. The safety related
containment unit coolers are normally operated on the turbine building
chilled water system which is a closed loop system which is not
subject to the drain down. The drywell unit cooler piping, if damaged
by a water hammer event, could be isolated before the containment unis
cooler portion was valved in to the service water system. The
remaining undamaged portion of the system would perform its required
safety function in safely shutting the plant down.

During RF-4, the plarn' was shutdown for refueling purposes with tue
entire core off-lcadec. The service water system has peen chemically
cleaned and modification to a closed-loop system is in progress. The
chemical cleaning was performed one division at a time. The other
division of standby service water was operated to provide cooling to
required loads, principally the offloaded fuel in the spent fuel pool.
The minimum elevation that water would drain to is elevation 182’ due
to the higher elevation of suction and return to the standby cooling
tower. All safety related piping in the service water system is below
elevation 165’ 6 therefore no vacuum would be created and the severe
water hammer would not have occurred. Cooling was assured to the
spent fuel cooling system at all times while the core was off-loaded.

As described in the Corrective Action section, the modification of the
service water system from an open loop to a closed lrop will be
completed prior to startup from RF-4. Following RF-4, in the event of
a main control fire concurrent with a loss of offsite power, the eight
80V's could be rendered inoperable. However, the new closed loop
design of the service water system assures that the safety related
portions of the system will remain golid. The possibility of severe
water hammer no longer exists.

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