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U.S. Nuclear Regulatory Commission !
ATTH: Document Control Desk
Washington, D.C. 20555 I

PLANT HATCH - UNITS 1, 2
NRC DOCKETS 50-321, 50-366

OPERATING LICENSES DPR-57, NPF-5
LICENSEE EVENT REPORT

SINGLE FAILURE VULNERABILITY DISCOVERED
JN THE INTAKE STRUCTURE VENTILATION SYSTEN

Gentlemen:

In accordance with the requirements of 10 CFR 50.73(a)(2)(v), Georgia
Power Company is submitting the enclosed Licensee Event Report (LER)concerning a single failure vulnerability discovered in the intakestructure ventilation system. This event occurred at Plant Hatch - Unit 1.

Sincerely,

Q y/LM %
f.T.Beckham,Jr.

JKB/cr

Enclosure: LER 50-321/1992-013

cc: Georaia Power Company t-

Mr. H. L. Sumner, General Manager - Nuclear Plant
NORMS

U.S. Nuclear Reaulatory Commission. Washinaton. 0.C.
Mr. K. Jabbour, Licensing Project Manager - Hatch

U.S. Nuclear Reaulatory Commission. Reaion 11
Mr. S. D. Ebneter, Regional Administrator
Mr. L. D. Wert, Senior. Resident inspector - Hatch
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On 5/21/92, at approximately 1030 CDT, Unita 1 and 2 were in the run mode at
2436 CMWT (100 percent of rated thermal power). At that time, Nuclear Safety
and Compliance personnel informed plant operators that a single failure in the
intake structure ventilation system potentially could result in elevated
temperatures inside the intake structure. Specifically, in the normal mode of
operation, a failure of the fan control logic could result in the loss of all
three ventilation fans. At this time, the ventilation system intake louvers
were blocked open, and fans X41.C009A and B were placed in the co tinuous run
mode. This mode assures the availability of at least one fan if the postulated
failure of the control logie were to occur. Subsequent investigation and
analysis shows that a postulated failure of the ventilation system control logic
would be unlikely to result in the failure of the plant service water (PSW) and
residual heat removal service water (RHRSW) pumps under design basis accident
conditions. However, a detailed analysis is in progress to calculate the
magnitude of the temperature rise and to determine if PSV and PJ1RSW components
could have been prevented from performing their required safety functions. A
supplemental report containing the results of the analysis will be submitted by
8/31/92.

The cause of the single failure vulnerability was a less than adequate design.

Corrective actions include changes to the operating mode of the system, blocking
the ventilation louvers open, performing a safety assessment for interim
operation, performing a detailed analysis, counseling personnel, and evaluating
long term corrective actions.
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PLANT AND SYSTEM IDENTIFICATION

' General Electric Boiling Water-Reactor
Energy Industry Identification. System Codes are identified in the text as
(EIIS Code XX).

DESCRIPTION OF EVENT

on' 5/21/92, at approximately 1030 CDT, Units 1 and 2 were in the run mode at
2436 CMWT (approximately '100 percent of rated thermal power). At that time,
nonlicensed Nuclear Safety and Compliance personnel-informed licensed plant
operators that portions of the river intake structure ventilation rystem (EIIS

,

Code UA) did not meet the single failure criterion specified in the plant's
design basis. Specifically, a failure of the ventilation fan control logic
'could result-in the loss of all three ventilation fans. Thus, following a
postulated-design basis accident, the river intake structure (EIIS Code MK) may
not be maintained at or below the safety related equipment design temperature.
With the single failure criterion not met, and the postulated temperature
increase inside the building, sustained operation of the plant service water !

'(PSW, EIIS Code BI) and the residual heat removal service water (RHRSW, EIIS
. Code BI) pump motors during, worst case conditions came into question.

~

Deficiency card' 1-92 2313 was written to document the condition and track
resolution of.the concern and corrective actions. An immediate operability
concern was judged not to exist at the time of the event. The outside air
temperature was considerably _ lower than the maximum design conditions and at
least one fan backdraft damper was blocked open which provided a convective air '

flow path. To insure future operability of the PSW and RHRSW pump motors, the
intake structure air intake and exhaust louvers were blocked open and two
ventilation fans were placed in the continuous run mode.

The river intake structure ventilation system consists of three 50 percent
. capacity fans and four sets of gravity operated air inlet louvers. All three
fans have individual four position (hand / auto /off/ standby) control switches.

_

All three fans 'are controlled by one wall mounted thermostat when the fans are-

in the automatic mode. Per design, two of the three fans are normally operated
in the automatic mode which allows the thermostat to control fan operation and
the third fan is maintained in the standby mode. The standby fan is designed to
start automatically on a low air flow condition occurring due to a failure of
either of the operating fans.

The intake structure ventilation-system receives power from two independent and
redundant Class IE essential busses (EIIS Code EB). Two of the three fans,
1X41.C009A and C, receive power from Unit 1 Division I Bus 1R24.S009. The third
fan, 1X41.C009B receives power from Unit 1 Division II Bus 1R24-S010. The
ventilation system logic receives power from Division I. The control switches
and associated relays for all fans are located in control panel 1H21.P268.

,

i
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In tue Spring of 1991, CPC personnel initiated a review of the intake structure
ventilation system in response to high ambient temperature conditions
experienced in che intake structure during normal operation in the summer months
and the 50 percent fan redundancy which was identified during preparations for
the Electric Distribution System Functional Inspection. The Plant's Architect
Engineer (A/E), in responding to the request, recommended that at least two
ventilation fans (powered from separate divisions) be continuously run with the 5handswitch in the " hand" position and to block open all gravity operated air
louvers. The review showed that 'he ventilation system's design was deficient
in that a failure of one division of power could result in the availability of
only one 50 percent capacity fan and a failure of the control circuitry could
result in the loss of all three fans. llowever, due to a lack of ciently
cotamunicating the need to irtplement the recemended actions and the fact that
the temperature was no longer a concern as the recommendation was received in
October, no action was taken.

On 4/24/92, preliminary results from the Individual Plant Evaluation (IPE)
effort were being reviewed. The IPE assessment showed that a loss of all
ventilation cooling to the intake structure was a contributor to a loss of plant
service vator and significantly increased the total core damage frequency for
the plant. At this time, operability of the PSW and PJ1RSW rnotors was not
believed to be innpacted. This was based on a previous evaluation that showed
motors similar to the PSW and RllRSW pump motors could operate for up to 31 days
at teroperatures up to 195 degrees F, an evaluation of the temperature rise to
131 degrees F with only a single ventilation fan in operation, the assumption
that the interim recommendations had been implernented, the accessibility of the
intake structure which would allow for corrective actions, and the fire
protection system which si,ould 11rnit temperatures in the event of a ventilation
system failure. The safety-telated equipment inside the intake structure was
evaluated for operation in a sustained environment of 135 degrees F for a 31 day
period and was shown to be acceptable. The evaluation also included a
verification of the seismic adequacy of the system, llowever, as previously
discussed, the ventilation system was, in fact, operating in the normal
auto / standby configuration sit..c the system operating changes previously
recommended had not been implemented.

On 5/21/92, Nuclear Safety and Compliance personnel were reviewing the
4/24/92 operability assessment when they concluded that a failure of the fan
control logic could potentially result in significantly elevated te:tperatures
inside the intake structure. Consequently, sustained operation of the PSW and
RHRSV pump motors at the elevated ternperatures came into question. Deficiency
card 1-92 2313 was initiated to document the deficiency. An immediate
operability concern was judged not to exist at the tirne of the event as the time
required for heatup would allow for corrective actions, the outside air
temperature was considerably lower than the design maximum of 96 degrees F, and
at least one exhaust backdraft louver was blocked open.

To resolve the single failure concern, ventilation fans IX41 C009A and B were
placed in the " hand" mode, fan 1X41-C009C was placed in standby, and all four
ventilation louvers were blocked open. This configuration assures at least one
50 percent capacity fan is in operation in the event of a postulated failure of

>
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the fan control logic, or a loss of the Division I or Division 11 power sources
as the fan control logic is bypassed in the " hand" mode. Consequently, |
operability of the safety related equipment in the intake structure was assured

;following a postulated failure of the fan control logic, a loss of the ;

Division I or Division 11 power sources, or a design basis earthquake, i

|

CAUSE OF EVENT

The cause of the single' failure vulnerability was a less thr.n adequate design.
The intake structure ventilation system was designed to pr6 vide reliability with !

some redundancy; however, the control circuits were not originally designed _to i

meet Class 1E criteria which would preclude a single failure from preventing the
ventilation system from performing its intended function.

The cause for the untimely corrective action and untimely dissemination of
information was personnel error in that the existence of a design deficiency was
not clearly communicated in a timely manner to the appropriate management.
Specifically, personnel did not adequately track resolution of the concerns
identified in late 1991 nor did they take definitive action to initiate a

-deficiency card to docament the single failure concern for the fan control
logic. Consequently,. operation of the ventilation system in the " hand" mode.was

.not implemented until S/21/92.

REPORTABILITY AND SAFETY ASSESSMENT

This report is required by 10 CFR 50.73(a)(2)(v) because the design of the
intake structure ventilation system was such that a single failure of the fan
control logic could have resulted in elevated temperatures significantly higher
than the safety-related equipment design temperature.

' TheLaafety-related equipment contained in the intake structure consists of the
PSW pump motors, the RHRSW pump motors, the standby PSW pump. motor, and the-

associated circuitry, piping, valves, and supports for the above components.
The PSW pump motors-are required to supply cooling water to ensure the operation
of_ specific safety related equipment in the event of a design basis accident or
transient. The PSW system supplies cooling water to safety related equipment
such as the diesel generators, residual heat removal-(RHR) pump coolers, and
emergency core cooling system equipment room coolers which are required for a
safe reactor shutdown following a design basis accident or transient. The PSW
uystem also supplies cooling water to non safety related equipment during normal
operation. _ During a design basis accident, the non safety related equipment is
designed _to be- isolated from the_PSW system, and cooling water is supplied only
to safety-related equipment. Consequently, only one of the four PSW pumps is

-required to supply the cooling demand'under accident conditions.

The RHRSW system is required to provide cooling water to the RHR system heat
exchangers and is required to operate for a safe reactor shutdown following a
design basis accident or transient. The RHRSW system is required to operate

| whenever the RHR heat exchangers are required to operate in the shutdown cooling
j mode or in the suppression pool cooling and spray mode of the Ri!R system. In

the shutdown cooling mode, the RHRSV system provides cooling water to the RHR'

, -- . . . - - . - . - , - , - - . - . - - . - , - . - _. - -_ - - -- - -



_. _ >__ m _ ___ _ _ __ _ -_ _ _ - _ _ . .~ . - m .. _ _ _ _ _m . . _ _ _ _ _ _ . . _ _ _

f
,m.MA u.b. WUvi WMiM WT4 hhwh iv t 4 OM

'

LICENSEE EVENT REPORT (LER).

TEXT CONTINUATION.-

FAC]LITY HAM [ (1) 00CKit huMB(R (!) LIR huMBfR (5) PAG [ (3)
.

,
a

t[AE 5[Q hum ELV '

<PUNI HATCH, 'JNIT 1 05000321 92 013 00 5 0F 7lE11

system to ensure decay heat removal from the reactor core. The RllRSW system
removes heat from the suppression pool to limit the suppression pool temperature
and primary containment pressure following a loss of coolant accident (LOCA). i

This ensures the primary containment can perform its function of limiting the
release of radioactive materials to the environment following a LOCA. Two of
the four RRRSW pumps are required to meet the cooling demand following a design
basis accident.

The intake structure is provided with a ceiling mounted firestat and associated
logic that is set to activate all three ventilation fans at approximately 165
degrees F for the purpose of venting the smoke and heat from a fire. The
firestat logic is_ also designed to fail safe in that all three fans are
activated upon loss of power to the firestat logic. Consequently, the intake .

structure temperature would be limited to approximately 165 degrees F except for (the case where failure of the firestat logic occurs. The firestat is a '

bimetallic strip type thermostat and an active failure is not likely. The
firestat relay, a GE CR 120, is a proven device that uses a highly reliable, ,

spring operation. Should a failure occur that results in an open circuit in the
coil, the relay will deenergize, change states, and start all three fans.-

Should a failure occur that results in a short circuit across .he coil, the
upstream breaker in distribution cabinet 12 will trip, the relay will
decnergize, change states, and start all three fans. A failure which prevents
the relay from operating, yet does not allow it to change states, is not a
likely failure. Even if the firestat logic were to fail to activate the
ventilation fans, a local wet pipe sprinkler system is provided around each PSV
and RHRSW pump-motor and is set to activate at a range _of 1/5 to 212 degrees F.
The effect of the sprinkler spray on the PSW and RHRSW motors has been evaluated
and determined not to impact sustained operation. The sprinkler-system is
activated by ampule type sprinkler heads which are installed to applicable codes
and augmented quality assurance criteria. The con +rol room is provided with an
alarm for activation of.a fire protection system. The applicable annunciator
response procedures would direct operations personnel to determine the location
for the alarm and to dispatch personnel to assess conditions. In the case where

s

a failure of the ventilation fans resulted in actuation of the sprinkler system,
Operations personnel would be dispatched to the intake structure to assess
conditions-and initiate appropriate corrective actions. The fire protection
system, upon actuation, would reduce the temperature to less than 175 degrees.
Motors similar to the PSV and RHRSW motors have been shown to be capable of
operating at 195 degrees F for up to 31 days.

Because of the single failure vulnerability associated with the fan control
logic, a detailed analysis is being performed to calculate the magnitude of the
temperature rise inside the intake structure. The analysis will be based on ,

conservative assumptions such as the maximum design temperatures for the river
water and the outside ambient air temperatures. The analysis will calculate the
= temperature rise with and without the ef fect of the fire protection system
initiation. The analysis will determine if the elevated temperatures could have
prevented sustained operation of the PSW and RHRSW pump motors. A supplemental
report _ reflecting the results of the analysis will be submitted by 8/31/92. ;

- _ . _ . _ _ . _ _ _ , . . _ _ _ _ _ _ _ _ . _ _ _ _
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CORRECTIVE ACTION

A safety assessment has been completed to ensure that a single ventilation fan
is capable of providing adequate cooling to the intake structure, given worse
case conditions. The assessment showed that the intake structure temperature
could reach an average of approximately 131 degrees F with single fan operation.
The safoty related equipment inside the intake structure has been evaluated for
operation at this temperature for a 31 day period and shown to be acceptable.
The operation and system configuration of the ventilation system has been
aligned to ensure consistency with the assumptions in the safety assessment.
Ventilatico fans IX41 C009A and B have been placed in the " hand" mode and
ventilation fan 1X41 C009C has been placed in the standby mode. The ventilation
louvers have been blocked open. Operation in this mode assures at least one
ventilation fan will be ava''-kle given the occurrence of a failure of the fan
control logic, or a loss of e..,ier division of power or a design basis
ea." hquake. These actions were completed on 5/21/92. Operation of the intake
structure ventilation system will continue as described above until alternative
long term actions, if any, are identified and implemented.

An evaluation will be performed to identify additional measures to be
implemented, if any, to ensure the intake structure ventilation system is
available to provide adequate cooling to safety related equipment inside the
intake structure. This action will be complete by 8/31/92.

Appropriate personnel have been counseled regarding the requirement to clearly
communicate identified deficiencies potentially affecting equipment operability.

Heating ventilation and air conditioning (HVAC) systems at Plant liatch which are
required to support safety related systems during normal operation or following
a design basis accident have been or will be reviewed as part of the IPE or as
part of previous engineering reviews. A detailed single failure analysis of the
main control room environmental control (MCREC) system has been recently
completed and corrective actions have been completed. These efforts are
described in LER 50 321/1991 009 Revision 1, dated April 29, 1992. The diesel
building IIVAC systems were reviewed and evaluated during the diesel safety
system functional inspection (SSF1) performed in 1989 and during the electrical
distribution system functional inspection (EDSFI) performed in 1991. No
significant deficiencies were identified. The review of the control building
IIVAC systems, as part of the IPE project, will be completed by 11/30/92.

ADDITIONAL INFORMATIO?j

No systems other than those described in this report were affected by this
event.
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Four previous similar events have been identifico in which an HVAC system was
determined not to be in compliance with the singic failure design criterion,
These events were reported in LERs 50 321/87 04, Revision 1, dated 8/8/88, and
50 321/88 11, dated 6/8/88, and LER 50 321/91-09, Revision 1, dated 4/29/92.
The first event, reported in LER 50-321/87-04, Revision 1, involved a singic
fuse failure preventing the MCREC system from fully entering the isolation mode.
The second event, also reported in LER 50 321/87-04, Revision 1, involved a
failure of one chlorine gas monitor preventing the MCREC system from fully
entering the pressurization mode. The third event involved the use of
non seismic area radiation monitors in the MCREC sys em pressurization mode
actuation logic system, Failure of the monitors duting a seismic event could
*iave possibly grounded the actuation logic circuits rendering them inoperable
and preventing the system from entering the pressurization mode. The fourth
event involved the identification of single failure vulnerabilities which could
have prevented the MCREC system from maintaining the main control room within
Technical Specifications limits and which affected the pressurization function
of the MCREC system.

Corrective actions for these events included design changes, procedure changes,
and performing a singic failure analysis of the MCREC system. These corrective
actions would not have prevented this event since the system involved was
unrelated to the previous events.

, . _ .


