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Chilled Water Svstem

Design Error Results in the Potential for a Loss of the Control Complex

EVENT DaATE (B LER NUMBER (8 REPORT DATE (™ OTHER FACILITIES INVOLVED )
MONTH | DAY | YEAR | vEAR “2;’1::‘.“ :'vi"?‘ uoun-l Ay | YEAR FACILITY NAMES DOCKET W ABER S
Y { Al LN T LS Y O
- -l i
2{ols] dolal o™ lof3ls|T|ojojo]1io]s]olp 0 1840 (0,0; | |
SORRATING l THIS REPORT 1§ SUBMITTED PURBUANT TO THE ReQUIREMENTS OF 10 CFR 5 Chsct ong 0/ mond of /he ‘aiioming (111
weer | 4l | e 1 20 40810/ I T
POWE R ‘] 20 &8stV 10 .80 M I s MU LA b BT
LEVEL ’ p
1101 010 P |20 40818111 1041 |80 M 8073 1(2) (vi) ovulusfr-":"n::g-:oovm
|20 40811 1Ml L 8073000 B0 73H(2 )il (Al JBBA/
20 400G 80 Y 32 L [ERRE SEETERN 1
1| 2040800 1w | el 80 738120 (n1
LICENSEE CONTACY fOR Teui$ LER (121
NAME TELEPHONE NUMBER
AREA COOE
LHeory L. Hegrat, Compliance Engineer, Extengion 68335 ALLI6 1 21319 b 1317 B |7

COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (1))

Y —

‘ . I
CAUSE |$YSTEM| cOmsONENT | MANUEAL  REROATABLE cause (sverem| comsonent | MANLEAC r',mo';'l
T | !
J . - L Y O O N O
. - . — —_
1 . l L | ,
A T Y O L] Ll :
NTY L} AT Exre [ MRTY MONT N Day YEAR
SUPPLEMENTAL REPORT EXPECTED (14 cagamise
- e e
il U
X | YES /17 ves comptes EXPECT ED SUBMISSION D4 1E) | NO 013 3101911

ARSTRACY (Lomit 10 1400 anccer 4 s00r0imetely Nitess wngis ace typewritten wney (18

On December 4, 1990 at 1600, the Perry Nuclear Power Plant (PNPP) Architect Engineer,
Gilbert/Commonwealth Inc. tnformed PNPP “hat a design deficlency may exist within the
Control Complex Chilled Water (CCCW) System (P47), This deflclency could result in the
loss of the CCCW system following a selsmic event with the resultant loss of chilled
water to the Control Room Emergency Recirculation (CRER) System. Technical Specification
3.7.2 requires that the CRER system be Operable in all Operational Conditlions.

The root cause of this event is design error. The time it takes t%s CCCW expansion tank
low level isolation of the piping assoclated with the non-safety rei ted systems to occur
following guillotine breaks is too great for the combination of pump flow, valve closure
times and system capacity. As a result, the safety related systems serviced by CCCW may
recelve less than design CCCW flow.

The interim corrective actlons taken for this event include the lowering of the normal
operating level in the CCCW expansion tanks such that a low level (solation will occur in
a shorter perlod of time following a break. The CCCW isolation valves have been
throttled to 60 degrees open rather than 90 degrees (full) open and flow has been
rebalanced to restrict the loss of inventory and to allow the isolation valves to ¢lose
faster, The rebalancing s such that CCCW flow to the three safety-related HVAC systenms
and to the Computer Rooms HVAC system has not been reduced. This interim solution is
sufflcient for winter conditions. An evaluation of the selsmic qualification of the
non-safety piping and cooling colls (s belng made. 1f necessary, permanent design
changes will be made before March 22, [991l.
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On December 4, 1990 at 1600, the Perry Nuclear Power Plant (PNPP) Architect
Engineer, Gilbert/Commonwealth Inc., informed PNPP that a design deficiency may
exist within the Control Complex Chilled Water (CCCW) System. This deficiency
could result in the loss of the CCCW system following a selsmic event with the
resultant loss of cooling water to the Control Room Emergency Recirculation
(CRER) System, Technical Specification 3.7.2 requires that the CRER system be
Operable in all Operational Conditions. At the time of discovery, the Plant was
in Operational Condition 4 (Cold Shutdown). Reactor pressure vessel (RPV)
temperature was 145 degrees F and reactor pressure was atmospheric,

Gilbert/Commonwealth Inc. ldentified a design deficliency at the V.C. Summer
Nuclear Station in October, 1990 which was reportable under 10CFR21, This
deflciency involved the potential failure of non-seismic piping resulting in a
complete loss of the Chilled Water System following a selsmic event. The V.C,
Summer Chilled Water System supplies cooling water to both safety and non-safety
related HVAC systems. In the event of a seismic occurrence, the piping to the
non-safety related systems {s assumed to fail., The non-safety related systems
are automatically isolated upon a loss of water in the Chilled Water System, in
order to maintaln flow and water inventory to the safety related systems supplied
by the Chilled Water Systems The V.C., Summer design did not allow the isolation
of the non-safety systems to occur {n time to prevent loss of chilled water to
the safety related systers. The system should have been designed to withstand a
loss of the non-selsmic piping without the resultant loss of chilled water to the
safety related systems. Following the reporting of this event, Gilbert reviewed
the designs of other plants they have designed for similar deficlencies. They
identified a similar potential deficiency in the PNPP design and reported it to
the Plant on December 4, 1990,

Following the ldentification of the problem, the CRER system was declared
inoperable on December 4, 1990, The plant was in Cold Shutdown following a
refueling outage and Technical Speclfication Action Statement 3.7,2.b.2 was met.
An engineering analysis was performed. Interim corrective actions were taken to
lower the normal operating level in the CCCW expansion tanks such that a low
level isolation will occur in a shorter period of time following a break. The
CCCW isolation valves were throttled to 60 degrees open rather than 90 degrees
(full) open and flow was rebalanced to restrict the loss of {nventory and :o
allow the isolation valves to close faster. The CRER system was declared
operable again on December 20, 1990, with the {interim corrective actions
evaluated to be sufficient for winter conditions until at least March 22, 1991,

The PNPP CCCW system provides mechanically chilled water to the cooling coils
associated with the HVAC systems which service the Control Complex. Three of
these systems: Control Room HVAC and Control Room Emergency Reclirculation; MCC,
SWGR and Misc. Area HVAC; and Emervency Closed Cooling Pump Area Cooling are
safety related HVAC systems and th: piping and cooling colls associated with
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these systems are selsmically qualified. The other two systems: Control Access
Area HVAC and Computer Rooms HVAC are not safety related and the cooling coils
aspoclated with thece two systems are not seismically qualifled., Thus, a selsmic
event 1s assumed to result Iin a break at the interface between the pipe and the
cooling colls. The CCCW system was supposedly designed to accommodate this
failure by isolating the portion of CCCW which services the two non-safety
related HVAC systems fiom the portion of the CCCW system which services the three
safety related systeme, on a low expansion tank level before the three safety
related HVAC systems could be adversely affected.

The design discrepancy identified by Gilbert was that guillotine breaks in the
piping to ccoling coll interfaces following a seismic event resulted in the
excessive loss of CCCW system inventory prior to the automatic isolation of the
plping assoclated with the non-safety related HVAC svstems and thus affected the
ability of the CCCW system to adequately cool the remaining three safety related
systems. Technical Specification 3.7.2 requires that the Control Room Emergency
Recirculation System be operable during all Operational Conditions and Technlcal
Speclfication 4.7,2.a requires that the Control Room air temperature be
maintained at less than or equal to 90 degrees F. Analysis has shown that a loss
of CCCW would not allow the Control Room air temperature to rise to greater than
90 degrees F {n less than 2 hours.

The root cause of this event is design error. The time it takes the CCCW
expansion tank low level {solation of the piping associated with the non- gafety
related systems to occur following guillotine breaks is too great for the
combination of pump flow, valve closure times and system capacity. As a result,
the safety related systems serviced by CCCW may receive less than design CCCW
flow.

Without operator intervention, the postulated loss of the CCCW system due to this
event could potentlally result In excessive temperatures (n the areas serviced by
the three safety-related HVAC systems. This could lead to electrical and
mechanical faillures of equipment necessary for the safe shutdown and cooldown of
the plant following a selsmic event. Under accident conditions, it could also
result in the Control Room becoming uninhabitable and further complicating plant
cooldown. However, it is expected that under an actual loss of CCCW system
inventory, adequate time exists to allow operators to refill the system and
restore it to service. Thus, this deflciency is not considered safety
significant.

Based upon plant 'wat loads, the interim solution {s sufficient for winter
conditions. The '-oalancing I8 such that CCCW flow to the three safety-related
HVAC systems and to the Computer Rooms MVAC system has not been reduced. An
independent evaluatlon of the seismic qualification of the non-safety piping and
cooling colls is being amde. 1f necessary, permanent design changes will be made
before March 22, 1991,
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