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Subject: Clinton Power Station Unit 1 |
Licensee Event Recort No. 90 002 01 '

1-

jDear Sir:

Please find enclosed Licensee Event Report No.. 90 002 01: [.

Inndecuate Pre-operational Test. Valve Positioning. Construction- }[ ,

.Q,gan11 ness. and Corrosion /Siltine Result in Less Than Design Flow ,

Through Heat Exchanners. 4This Licensee Event Report has been revised to>

. , ,

clarify previously supplied information,. include additional 4
discrepancies identified, add the results of the cause of event j
1. investigation,-include additional corrective actions, include the
results of the completed assessment of safety consequences and |

'
innplications of the event, and include information of previous similar
= events. This report is being submitted in accordance with the f.

requirements of 100FR$0.73.

Sincere 1 ours,
!

9

MQ. .

F, A. Spa ,enber , III - -

Manager - icens ~ and!gety

RSF/alh ' !

'

Enclosure
..

cc: NRC Resident Office :
NRC Region III, Regional Administrator :

'INPO Records Center
Illinois Department of Nuclear Safety ;'

NRC Clinton Licensing Project Manager ,
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On March 6, 1990, the Shift Supervisor (SS) determined as-found flow
rates through Shutdown Service Water (SX) pump room cooling coils IV1107SA
and IVH07SB less than design were reportable conditions. Test engineers
identified the flow rate problem of IVil07SA on January 24, 1990, during
heat exchanger perfoi nance testing. After the SS was notified of this
problem, he directed that design flow be restored through the cooling
coils. Investigation has identified flow problems in 27 components using
Division 1. II & III of SX for cooling water and in 2 components using
chilled water for cooling. The causes of this event were: inaccurate
pressure drop data and inadequate testing criteria / methodology in
pre operational testing; valves used for throttling purposes were not in
position as specified by the SX system procedure; inadequate construction
cleanliness; and corrosion / silting. Corrective actions include:
achieving acceptable flow rates for components that use the SX system and
chilled water for cooling water; reviewing other safety related pre-
operational tests to ensure that acceptance criteria is correct;
establishing a standing order for positioning throttle valves;
investigating marking throttle valves to ensure repeatability of
positioning; and cleaning piping / components,
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DESCRIPTION OF EVENT

on March 6,1990, the Shift Supervisor determined that as.found flow
''Irates through Division I Shutdown Service Water (SX) system [BI? pump [P)

room cooling coil [CCL) 1V1107SA and Division II SX system pump n am
cooling coil IVH07SB less than the design values were reportable

p conditions.

In response to Generic Letter 89 13 " Service Water System Problems
Affecting Safety Related Equipment," Illinois Power Company's (IP's) plan
was to open, inspect, and obtain baseline data on safety.related heat
exchangers [lDL) and develop a program to monitor the performance of the
heat exchangers for the life of the plant. In Novomber 1989, IP
experienced tube leaks on the Division I and II diesel generator [EK)
[DG) heat exchangers. Investigation of this problem resulted in the
conclusion that the tubes were experiencing Microbiological 1y Induced .

Corrosion (MIC) attack. IP accelerated the plan to open and inspect the ,

safety related heat exchangers and developed a plan to open Division I
heat exchangers prior to and during PO 3 (a planned maintenance outage
which began February 21, 1990, and was completed April 10, 1990.) |
On January 24, 1990, with the plant in Mode 1 (POWER OPERATION) at 100
percent reactor IRCT) power, test engineers were performing heat
exchanger perfot.aance testing in accordance with test procedure 2602.01,
"licat Exchanger Performance," to establish the as found system flow
conditions. This as found data was needed in response to Generic Letter.
89 13, to establish a baseline for determining the effectiveness of heat
exchanger cleaning and inspection activities scheduled for PO-3.

At approximately 1500 hours, using Polysonics and Panametrics flow
meters, test engineers identified an as found flow of thirty two gallons
per minute (gpm) through the Division I Shutdawn Service Water system
pump room cooling coil IVil07SA. This as found flow was lower than the
value of eighty two gpm required by design documents. These test results
were not immediately reported to the Shift Supervisor because test
engineers recognized these results not as an operability concern but
rather as an indication the cooling coil needed cleaning. This
perception that no operability coacern existed was supported by 1) the
differential pressure indication recorded for the cooling coil during
testing was consistent with the value provided by the cooling coil
vendor, 2) the flow measuring equipment used during the testing had been
showing spurious " alarms" that made measurements questionable, and 3) the
reason for the testing was not to measure flow rates but to obtain a
value of hydraulic resistance as a baseline for measuring heat exchanger
cleaning effectiveness as requested in Generic Letter 89 13. The test

engineers did verify that Division I SX pump room cooling coil inlet
valve [V) ISX009A was locked. Since cooling coil IV1107SA was aircady
scheduled for cleaning and inspection during PO 3, the tese engineers
took no further action,
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The test engineers reported the flow test results to engineering for
trending purposes to indicate the condition of the cooling coil prior to ,

the inspection and cleaning of Division I heat exchangers.

The engineering review of these test results compared the design flow to
the measured flow but did not result in a prompt follow on investigation
because 1) the as-recorded differential pressure for the cooling coil was
consistent with the value provided by the coil vendor, 2) the reason for
testing was not to measure flow rates but to obtain a value of hydraulic
resistance as a baseline for measuring heat exchanger cleaning
effectiveness, 3) the affected coil was already scheduled for cleaning

- and inspection during PO 3.

- On February 13, 1990, a't approximately 2134 hours, the plant entered Mode
4 (COLD SHUTDOWN) because of a failure to meet Primary Containment
Integrity (Reference LER 90 001 00).

On February 15, 1990, at approximately 1100 hours, the flow test data for |
IVH07SA was reviewed by the Supervisor Plant Testing and he determined
that the Shift Supervisor should be notified of the as found flow rate.

~ The Shift Supervisor was immediately notified of this condition and he
g directed test engineers to calibrate the test equipment and to measure

the flow rate again. The test equipment was verified to be in
- calibration; then test engineers measured the flow rate at three

different locations and found it to be fif ty five gpm. At 1343 hours,

the Shift Supervisor directed the area operator to restore design flow
through IVH07SA by adjusting the flow through valve 1SX009A to
approximately eighty five gpm and relocking the valve. The Shift
Supervisor further directed that engineering evaluate the operability ofe

: cooling coil IVH07SA. Condition Report (CR) 1 90 02 046 was initiated to
track the problem of low flow rate.,

On February 24, 1990, at approximately 1200 hours, test engineers
notified the Shift Supervisor (SS) that performance testing of Division I
Emergency Core Cooling System (ECCS) Reactor Core Isolation Cooling
(RCIC) system [BN) pump room cooling coil IVYO4S, following cleaning of
the piping leading to the cooling coil, identified an as-found flow of,

twelve gpm through the cooling coil (condition documented in
CR 1 90 02 065). Design documents require a flow of eighteen gpm through
this cooling coil. The SS directed that engineering determine the heat
removal capability of the cooling coil at the as found flow rate and
directed that this _ condition be resolved prior to increasing reactor -

_ pressure above 150 pounds per square inch gauge (psig). The SS further
directed that engineering coordinate proper corrective actions with Plant
Technical if failures of other heat exchanger performance tests were |
identified.
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'On March 2, 1990, engineering held a meeting and discussed flow balancing
of the SX system. At this meeting, Sargent & Lundy (S&L), the Clinton

,

Power Station (CPS) architect / engineer, was assigned responsibility for j
-developing appropriate acceptance criteria and technique for flow *

balancing the SX system.

On March 5, 1990, while developing the criteria and technique for flow
balancing, Sargent & Lundy identified that the acceptance test criteria

3

used in the pre operational. test ot' the SX system, PTP SX 01, prior to ;

initial plant operation were not consistent with specifications. The :
acceptance criterion used in PTP-SX 01 for cooling coil IV1107SA was a
differential pressure of 18.1 inches water gauge while the j

design / procurement specification indicated a differential pressure of i
'58.8 inches water gaugo. The use of the 18.1 inches water gauge

differential pressure value caused the flow rate to be set incorrectly |for cooling coil IV1107SA.

E On March 6, 1990, while reviewing SX system cleanliness Condition !
*

Reports, specifically CR 1 90 02 046, a system engineer identified that .)
Division II SX system pump room cooling coil IV1107SB could have the same
-problem as IV1107SA had with the differential pressure values used during ;

pre operational testing, and therefore could also have its flow rate | |
' incorrectly set, l

| At 1500 hours, on March 6, engineering notified the SS that the
| acceptance criteria used in PTP SX-01 for Divisions I and II SX system
I cooling coils IVl107SA and IV1107SB to set flow rates through these heat ,

I exchangers were not correct, and therefore the required design flow rates
were not being met. Engineering further identified that the SX system
had been outside the design basis since initial plant operation as a
result of using inappropriate acceptance criteria. ,

At 1620 hours, on March 6, 1990, at the direction of the SS, the area
operator adjusted flow through valve ISX009B to provide a flow rate of |
approximately eighty five gpm through cooling coil IV1107SB. The SS also
directed that flow through IVil07SA be determined and corrected as
necessary after the Division I SX system has been refilled with water.
(At this point in time, Division I SX was out of service and inoperable
for inspection and cleaning in accordance with IP's Generic Letter 89 13
plan.) In addition, the SS determined that the flow rate problem was
reportable as an LER under the provisions of 10CFR50.73(A)(2)(ii)(B)
because the flow rate problem resulted in the plant being in a condition
outside i'.s design basis.

No automatic or manually initiated safety system responses were necessary
to place the plant in a safe and stable condition. The CORRECTIVE ACTION
section of this LER identifies additional components that contributed to
this event because their flow rates did not meet design requirements.

| '.EW " ""- '''" ""*;"""" '
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CAUSE OF EVENT
7

r The cause'of this event is attributed to inaccurate pressure drop data ,,

y supplied by the American Air Filter Cocpany (AAF), inadequate testing
criteria / methodology, lack of a method for determining proper flow rate
throu6h affected components following positioning of throttle valves,
inadequate construction cleanliness, and corrosion / silting in SX system
piping / components.

AAF supplied inaccurate pressure drop data to Sargent and Lundy and/or
Sargent and Lundy via Baldwin Associates, the CPS construction
contractor. Specifically, AAF provided data that was not appropriate for
the type of cooling coils specified for and delivered to CPS. The data
did not include appropriate head losses for clean out plugs in the
cooling coils. For example, the difference between the AAF supplied
pressure drop and the calculated pressure drop across the IVYO3S cooling
coil was as high as 202 inches of water (The AAF supplied value was 72
inches of water while the IP calculated value was 274 inches of water).
Sargent and Lundy provided this inappropriate data to IP for
incorporation into the CPS pre operational test of the SX system (PTP SX.
01). This-inappropriate data contributed to less than design specified
cooling water flow being supplied to cooling coils. The affected cooling ,

coils are identified in Tables I, II, III, and IV with manufacturer code .I.

[d).
j

Illinois Power submitted information to the Nuclear Regulatory Commission
(NRC) under the provisions of 10CFR21 in letter U 601636, dated April 3,
1990 regarding the inaccurate pressure drop data supplied by AAF.

Pre operational test PTP SX 01 was not consistent with the requirements
of the design specifications. The acceptanco criteria for flow balancing
the loads served by the SX system were assigned a non conservative
plus or minus ten percent allowable deviation from design flows. This
non conservative allowable deviation contributed to the acceptance of
flow rates less than design specifications. IP was unable to determine
the origin of the ten percent allowable deviation value. Normal practice ,

during the pre operational test program required issuance of a Field
Problem i eport (F?R) to determine tolerances on design specifications
when those tolerances were not provided in design documents. Howev6r, !

review of FPRs for the SX system did not identify any FPRs issued to-

obtain this allowable deviation value.

Pre operational test PTP-SX 01 did not consider pressure drop for pipe-
head loss. Failure to account for pipe head loss resulted in errors when
flow values were calculated.

,
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Adequate pre operational retesting was not performed for all affected
components follow'ing installation of flow restriction orifices. These |

'

orifices were installed to obtain required flow through certain heat
exchangers so_that excessive valve throttling would not be required. .

.t

-

As found positions of some vr.1ves used to set SX system flow rates were
not as specified in the valve lineup of system operating proceduro ,

'3211'.01, "Shu+down Service Water (SX)". These. valves are positioned by !

using the number of turns of the valve handwheel. The mis-positioning of
L the. valves, sometime after pre operational test PTP-SX-01, resulted in
h some changes;in SX flow-rate to the components. The cause of these [
W mispositioned-val m is attributed to the lack of a method for correctly- i

determining flow rate through the affected components following'

L' positioning of the valves,
e

!'A' review'of maintenance history determined that inadequate' construction'
-cleanliness ~resulted-in-duct tape 'and pieces of a: plastic pipe. cap

!. remaining in.the SX system components (see CORRECTIVE ACTION section of
| this LER for details), The-tape and the cap were not removed'by the SX- , ;

;; system flush,'
,

Priorsto responding to Generic Letter 89 13', Illinois. Power did notLhave [
'

a program to identify corrosion',and' silting of SX system piping:and
'

s
i; ' components.. 'Several occurrences of corrosion and/or silting were-

identified in-accordance with administrative' procedure 1014.02, " System'i

' Cleanliness,"'during rework of the SX system following Ceneric Letter-89
13. testing.. This corrosion / silting caused some reduction in flow rates

p through certain SX system piping / components.
1

CORRECTIVE ACTION !

u

y Appropriate test engineers were briefed on actions to be taken in
" response to test discrepancies,

h Appropriate engineering personnel will be briefed on the failure tc.
conduct a prompt follow on investigation of the inconsistences between

,

the design flow and the measured flow. This briefing is seneduled to be'

performed by September 1, 1990.

Pressure drop data for all AAF-supplied cooling coils using the SX system
for cooling water was reevaluated and corrected by S&L. The corrected
data was incorporated into test procedure 2800.10, "SX System Flow
Balance Verification." Flow through the three divisions of the SX system ,

"as balanced " sing,the corrected data.
,
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The flow rates-through components that use Division I of the SX system
for cooling water;were measured and the as found flow rates for thirteen
of twenty one componento were less than design values as indicated in
Table I of this LER.. As-left flow rates were subsequently achieved for "

'tf the components as indicated in Table I of this LER. The design flow rate ;

for the Residual _ Heat Removal =(RHR) [BO) system HX Room cooAing coil
IVYO3S was achieved by modifying-(relocating)'the piping downstream of
the. coil in accordance with Field Alteration (FA) SXF012. FA SXF014 was
implemented to increase flow through RHR HX 1E12B001A.and other
components on the same branch of the SX system by throttling Fuel Pool.o ,

I ? Cooling and Cleanup (DA) llXLlA; outlet valve 1SX062A, Design flow rates,

were achieved for the remaining components by adjusting the throttle ' .;
valves of the components. .As left flow rates.less than original design ' |

'

' values were reviewed by engineering and verified to be acceptable prior '

(' to startup from PO 3. |

Additionally, FA SXF017 has'been initiated to enlarge orifice (OR)
ISX12MA to RHR'ilX 1E12B001A in order to increase the margin of'SX flow
through,that HX. .FA SXF017 is scheduled to be implemented during the >t

second: refueling outage (RFr2). ;i

!

The, flow rates'through components that use Division II of the SX system ;e

for' cooling water wore measured,,and the as found flow rates for eleven '1''

;y .of4 twenty-one components were found=to be less than design values-as -i

; indicated in TableLII;of this LER. 1As7 eft flow rates were subsequently
achieved ~for the components as indicated in Table II of this LER. The'

design flow rate for the RHR system HX Room Cooling coil 1Yv05S was-
achieved by modifying (relocating) the piping downstream of the coil in>

accordance with FA SXF013. FA SXF015 was implomented to enlarge orifice
ISXi2MB to RHR HX 1E12B001B in order to increase SX flow through that HX. l

In addition, FA SXF016 war implemented to provide additional flow to RHR I

HX 1E12B001B and other coi.,nnents on the same branch of the SX system by
throttling Fuel Pool Cooling and Cleanup HX 1B outlet valve 1SX062B. I

Design flow rates were achieved for the remaining components by adjusting I
,

the throttle valves of the components. As-left flow rates less than'

original design values were reviewed by engineering and verified to be ;

acceptable prior to startup from PO-3. )
*

Additionally, during corrective actions to correct flow conditions in

|
Division II on March 29, 1990, at approximately 1845 hours, maintenance
technicians discovered duct tape on the SX system outlet piping flange of
Division II Switchgear Heat Removal Condensing Unit [CDU) 1VXO6CB
' (condition documented in CR 1-90-03-157). The.SS was notified of this,

s, condition at approximately 1900 hours. The SS directed that engineering
determine the actions necessary to restore IVX06CB to operability and

y"
that the operability be restored prior to entry of the plant into Modes1 -

1, 2 (STARTUP) or 3 (HOT SHUTDOWN).

;
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At 0300 hours, on April 3, 1990, while flushing the return line on
Division 11 ECCS RHR 1C Pump Room Cooling Coil IVYO7S in accordance with
MVR D07080, pieces of a plastic pipe cap were flushed out of the coil.
Condition Report 1-90 04-009 was initiated to investigate / resolve this
condition.

Tbe duct tape and plastic pipe cap pieces were removed from condensing
unit IVX06CB and cooling coil IVYO7S, respectively. Foreign material in
piping systems should not recur because administrative procedare 1019.02,
implemented after construction of CPS, provides adequate controls to
ensure foreign material is prevented from entering systems opened for
maintenance.

The flow rates through compone nts that use Division III of the SX system |
for cooling water were measured and the as-found flow rates for three of
six components were found to be less than design values as indicated in |
Table III of this LER. As-left flow rates were subsequently restored to
design values by adjust ng the throttle valves of the components. These
as-left flow rates were reviewed by engineering and determined to be
acceptable.

The non-conservatine tolerance of plus-or-minus ten-percent applied to
minimum flew specifications in PTP-SX-01 was corrected by implementing
test procedure 2800.10 for all three divisions of the SX system. Test

procedure 2800.10 aupersedes PTP-SX-01 and does not provide such a
tolerance. In addXtion, the minimum design flows used in performance of
2800.10 were increased by a minimum of five percent to allow for
instrument error. Test procedure 2800.10 requires an engineering
evaluation of flos values found to be less than the 105-percent minimum
design flow values.

The failure of PTP-SX-01 to correctly consider pressure drop for pipe
head loss has been corrected by implementing test procedure 2800.10 for
ell three divisions of the SX system. The SX system flow verification
data sheets included in procedure 2800.10 incorporate pressure drop for
pipe head loss. Test procedure 2800.10 identifies the location for
installation of differential pressure flow measuring instrumentation.
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The positions of 'ncorrectly positioned valves used to set SX system flowi

rates were corrected during the flow balance of the three divisions of-

.

the SX system. The as left valve positions have been incorporated into ,.

* the.SX system valve. lineup checklist, 3211.01V001. To correct the lack
h of a method for determining. proper flow rate through affected components-
- following valve positioning, IP has issued Operations Standing Order
_

(OS0)-073.-" Positioning of Throttle Valves". This standing order
establishes guidelines to ensure proper _.flou through affected components.
(This standing order was' issued in response to a valve mis positioning

-event described in LER 90 011-00.) In addition to issuing OSO-073, IP
will investigate methods for. marking all throttled SX system valves to

, provide a repeatable positioning thus ensuring acceptable flow rates.{- This investigation is scheduled to be completed by August 15, 1990.

SX piping and components identified as having-corrosion / silting probicas
were cleaned during PO 3 in accordance with ad.:.inistrative procedure_ ,

1019.02. Following the cleaning. the.SX component / division was flow-
tested in accordance with test procedute 2800.10. The results of these
tests were reviewed by engineering and were determined acceptable. -Based
.on comparison of-flow test results'for some portions of the SX system:
both before'and after cleaning, IP.has-determined that. silting in the SX-

: system is not a significant problem. Illinois. Power submitted
information to the NRC regarding silting and corrosion in letters

- U-601626,-dated March 20, 1990, and U 601644, dated April 6, 1990,
- Continued monitoring.of SX system heat exchangers for-silting / corrosion

will be performed in accordance with.IP's-plan'which responds to, Generic
Letter 89-13., This plan provides for development'of. acceptance criteria

~

- i_and cleaning methods for silt. The plan also provides for improving raw
water treatment yhich will reduce corrosion. l-

.IP and S&L reviewed selected safety-related pre operational tests to,
' determine if discrepancies similar to those found in the-SX
pre-operational test existed in pre-operational tests for other. systems
in which flow balancing of liquid or gas flows was required. Selection

.

of these pre operational tests was based on 1) Similar type safety-
o _related systems that have flow rate requirements, 2)-Tests that may havo

| been authored by the same individual (review of other preLoperational-
; tests identified that the only pre-operational test prapared by this
individual was PTP-SX-01), 3) Tests that may have been written in the
same time period as the SX test. The reviews included evaluation of the

,/ acceptance criteria, test methodology, flow calculations and other
aspects of those tests. The reviews confirmed that the test program-

-

4 problems can safety-related systems were limited to the SX system and.to
_

~American Air Filter heat exchangers in the Control Room Heating,
'

Ventilating, and Air Conditioning (HVAC) system (VC) [VI].

;-

C FOAM 4esA - 'U.S. CPOs 1988-520-S49i00010
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At 1835 hours, on April 3, 1990, while reviewing selected safety related
pre operational test reports in accordance with the corrective actions of
this LER, S&L identified that flow'of chilled water through Division I ,

and II VC Cooling coils OVC06AA and OVC06AB and Division I and II Control ~ ,

c~
' . Room HVAC Equipment Room Cooling Coils =OVC18AA and OVC18AB may not be in,

accordance with design requirements (condition documented in CR 1-90-04'

-014). The SS.was immediately notified of this potential: flow problem and
-he' declared Division I and II of the VC system inoperable. : Investigation'

of this potential flow problem determined that chilled water flow through
OVC06AA and OVC06AB was within des 1gn requirements; however, chilledn ,

water' flow through OVC18AA and OVC18AB was less than desiep, requirements.'
<

Table IV of this LER'provides further information regarding these cooling
-coils. JAs left flow rates were sub m nently restored to design values by
adjusting the throttle valves of thes ,mponents. ' These as left flow
rates were reviewed by engineering and determined acceptable.

The cause for the less than design flow through cooling coils OVC18AA and
OVC18AB-is. attributed to inaccurate pressure drop data supplied by.AAF.

-ANALYSIS OF' EVENT

'This.-event is. reportable under the provisions of 10CFR50.73(a)(2)(ii)(B)
' because the as-found flow conditions resulted in the plant being in a
condition outside its design basis.

Assessment- of the safety consequences and implications of this event has
' determined that this event is not nuclear safety significant.

IP's investigation of-this event identified as-found flow rates less than
origina11oesign for twenty,seven heat exchangers/ cooling coils using the
SX system f9r cooling water. In addition, IP identified as-found flow
rates less than original design for'two Control Room HVAC system cooling
coils using a closed loop chilled water system for cooling water.

An evaluation was performed to determine if the twenty-seven heat
exchangers/ cooling coils using the SX system for cooling water could have

. performed their design safety function with their as-found flow rates.
-This-evaluation included the effects of the as found flow rates on:
direct heat rejection; room temperature increases; and subsequent effects

=on environmental qualification, building steel / concrete, secondary
containment drawdown time', and radiological release rates.

m
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The evaluation concluded that temperatures would have increased in
several areas of the plant, but these temperature increases would have
had no detrimental effect on the operability or environmental
qualification of the applicable safety-related components in these areas.
The evaluation further concluded that the less-than design flow rates did
have an impact on secondary containment drawdown ability but would not
result in release rates that would exceed off-site radiological dose
limits or Main Control Room radiological dose limits. Based on this
evaluation of as-found flow rates, the ability of the SX system heat
exchangert/ cooling coils to support safe shutdown of the plant and
maintain the plant in a safe shutdown condition was not exceeded.

Based on an evaluation of the as-found flow rates for the two Control
Room HVAC system cooling coils using a closed loop chilled water system
for cooling water, it was concluded that these as-found flow rates would
provide the cooling capability required for the normal and accident
functions of the coils. Therefore the as-found flow rates were not
safety significant.

The high as-found flow conditions identified in Diesel Generator heat
exchangera 1DG11AA, 1DGllAB, 1DG12AA, and 1DG12AB were evaluated for
effect on erosion in the tubes of the heat exchangers. It was determined
that the high flow conditions did not present a threat of erosion.

As-found flow conditions less than design values, as indicated in Tables
I, II, III, and IV of this LER, have existed since initial plant
operation for twenty-seven components that use the three divisions of the
SX system for cooling water and two components that use the Control Room
Chilled Water System for cooling water. Acceptable SX system cooling
water and Control Room chilled water flow rates were restored for the
components prior to startup from PO-3.

ADDITIONAL INFORMATION

Tables I, II, III, and IV identify the manufacturer and model number of
the equipment with as-found flow rates less than design values.

LER 90-011-00 discussed inadequate SX cooling water flow to the Division
I and II Diesel Generator heat exchangers because of inadequate
procedures for positioning SX system throttle valves.

For further information regarding this event, contact F. C. Edler,

Project Manager-Heat Exchangers at (217)935-8881, enension 3094.
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Division I SX' System- [ ;. [|
~

- ., _

} g
.

~

^"
. EQUIPMENT ~ y

' EQUIPMENT EQUIPMENT -DESIGN AS-FOUND AS-LEFT- : MODEL NUMBER / ~ , W
E MP58 DESCRIPTION FLOW RATE- FIDW RATE FIJ0W RATE . MANUFACTURER I1'' I *

., e-
1(SPm)' -(gpm)- (gpm) g:._

,
1) (VH07 e SX Pump Room 82' 20.5[1] 102[1]~ 24-61-3CW5-8 [d] ' I, $.

Cooling Coil | . m
.m.g

2) 1VY93S ECCS-RER Hx Room '60 23[1] 70.9[b][1] 22-47-4CW5-8 [d] 5 g
Cooling Coil H

n
. m

3) lVYO2S ECCS RHR Pump Room 60 52[1] 88.1[1] 22-47-4CW5-8 [d] 1

Cooling Coil '
~

^ fo
H

4) 1VY0lS Low' Pressure 90 57.5[1]. 106.8[1] . 28-48-4CW5-8 [d] -

jo
.

.

. : 4:
Core Spray -

'' 2-

[BM] Pump Room 1 . f
'

'

. H
Cooling coil 2 ; .E'c H; '

o

5) 1VYO4S ECCS RCIC Pump 18 .10.1[1] 17.5[a][1] ' 18-35-4CWS-8 [d] 3 8 ,

,

Room Cooling Coil. , .2
- E.

6) OVG07SA Hydrogen ~ 90 .50.8[1] 92.6[1] 26-48-4CW5-8 [d] c~

Recombiner [BB] [RCB] g -$.'*

Room Cooling Coil _O 5=

*
| a e

7) lVX13SA Inverter [INVT] Room 20 -15.7[1] 23.7[1] 8-18-3CW5-8 [d]- j Eo jCooling Coll- - if

__C_ - II -

"I h $"8) lVYO9S Main .iteam 60 43.3[1] - 58 [a][1] 18-32-4CWS-8 [d]

|gj{
Isolation Valve |

#
g >z

!. (MSIV) [ISV] Leakage - o. p
P' Inboard'[BD]. Room' - {g '

!g-g5
.-.

--$ Cooling-Coil '.
""

s . 3;

6.f5 ~n
k 5' 55 O-

'b |
'

h g
2e. N'

|
-

_ _4 -.

. . . . . , - . - , . . . . v. a. .A -
*
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. EQUIPMENT . EQUIPMENT, DESIGN AS-FOUND ..AS LEFTJ :MODEL NUMBER /: :-

.- E -
-NUMBER DESCRIPTION * FLOW RATE .: -FLOW RATE FLOW RATE MANUFACTURER T1 ;

.. ( epm) . '(gpm)- -(gpm) -f
'l

1) 1VR09S - Combustible Gas -36' 7.1[1] 27.4[a][1]- 18-38 .4CW5 8A[d] . j N

| 'S .C,
Control System
' Room. Cooling Coil g [' :$

2;
. , ,

'I E' -

10) OVG05SA Standby Gas 90 40.3[1] '98.6[1] .'28-48-4CW5-8 [d]-
E $Treatment-System '<.

E(SG'"S) [BH] Room #

Cooling Coil -f

11) OPR13A- SGTS Exhaust. 20 13.8[1] 19.3 [a][1] .FNB6133 [f] E
' 3Hi-Range Radiation g

Monitor [IL] Cooler j _:o

[CLR] 7 % m '~

12) 1E12B001A IdIR Hx - 5800 4532[k][1] 5605.1[m][a] 767E786 [e] g' 5 3.
_._ _| - -4

'

13) 1FC01AA Fuel Pool- 4143 3376[k][1] 3681 [m][a] 76-N-014-1 -
E

* ~~

-1AB[g] p.
Cooling and v. .o.
Cleanup Hx _

es . -f :

14) 1DG11AA Diesel 450 1139[1] 552.8[m] [j ]
-

_z~
C'

Generator Hx -.9 | h
Oo "

15) 1DG12AA Diesel 600 1092[1] 742.8[m] [j ] 2
| 3 ;

Generator Hx J $o.

16) 1E120002A RHR Pump Seal [ SEAL] 20[o] 22[1] '22[1] [j ]

-

gg |o
;; 2-w e

Cooler !!! 6-e

,fI P 5
17) lVPO4CA Drywell [VB]- 2000 '2140[1] 2058.5[m] [j ] g:

-Chiller [CHU] _
I pg jC

,

y 09 j j* " * '

g
- 'g !~

i ; si"

O- o 8o
I I b bf} g -

r,b
- y

~$; #
,

3
..

. _

L _ _ _ _ _ _
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I . EQUIPMENT i3 f -a[
c *

i _

: EQUIPMENT -EQUIPMENT " DESIGN 1 ~ AS-FOUND AS-LEFI. '.MODEL NUMBER /: .
k [ -

NUMBER ~ : DESCRIPTION :
- FIDW RATE FLOV RATE FIDW RATE '- MANUFACTURER I1 -

|| 'g
-

8 K
-

"I .

* * ~

.e . .' (gpm) ._

.-(gpm) ^ (gpm). .

E;' ~
'

~ 7
. *-

18):0VC13CA Control Room 800 -- 874 [1] 849.38[m] [j] g

g en' Heating? Ventilating
and-Air Conditioning ~ { E" r .-

System Water Chiller - g { |:
z:

's
^ 'R:

y a

19) 1VX06CA Switchgear-[SVGR]- 160 '230.6[1], 207.5[1]- [j } . I [Heat" Removal j :g
Condensing Unit' 2 '

20) 1SX0lPA SX Pump Motor [M0] 7 21.9[1] 25.1[1] '[j ] _).

gBearing Cooler 'O-
'

.

Cooling and _ f y$
'

21) 1FC02PA Fuel Fool- 25 26.5[1] 21.2 [aj[1] |J ] ,

f : .E
Cleanup Pump *

_ g
-o.
-.

2 : R
E -4o

O.

. z, .-:m .:
-

E ..g

'. )Cc.. <
j-- =

o .o=

z
g .- ;
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e
-

e
- - ,

.
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' TABLE 1, II & III' NOTES:
,

[a] As left flow rates are less than original design values. These
as-left flow rates will be reviewed by engineering and verified to.
be acceptable prior to startup from PO-3.

(b) Existing piping was modified (Plant Modification SXF012). to
achieve acceptable flow through IVYO3S.

(c) Existing piping will be modified (Plent Modification SXF013) to
achieve acceptable flow through IVY 05S.

.[d] Equipment maufactured by American Air Filter Company.;
(e) Equipment manufactu' red by.Ceneral-Electric Company.
(f } Equipment manufactured by Sentry Equipment Corporation.

,[g] Equipment manufactured by Yuba Heat Exchanger. .

'[1] Equipment manufactured by Carrier Corporation.
- [j ) Equipment Model Number / Manufacturer -[] identification not required.

because the as found flow rate met the desi n value.5
(k) These are values . initially determined using Po1ysonics. , Use of

Polysonics was later determined to be inaccurate for measuring
flow through< piping of-the size installed to these heat
exchangers. Polysonics preved to read low on piping of.this-size

=(12: inches-in-diameter and greater).
[1] Flow measured using Polysonics instruments.

~ [m] Flow. measured using Caldon instruments.
{n) Flow measured using 'a combination of permanent flow elements and

X Polysonics instruments. .

(o] Cooling lequired; for shutdown cooling mode only; not' required for
accident conditions (suppression pool cooling mode).
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DIVISION II SX SYSTEM- [ ,
-

I ,E
EQUIPMENT *

g
EQUIPMENT EQUIPMENT DESIGN AS-FOUND AS-LEFT MODEL NUMBER / g .
NUMBER DESCRIPTION FLhW RATE FIAU RATE FIAW RATE MANUFACTURER ii

{ E r.
(epm):. .(gpm)~ . (gpm) -.

g y'
. . y n. z

1) lVH07SB- SX Pump Room 82 |38[1] -99.5[1]' 24-61-3CW5-8 [dl. 3 R
Cooling Coil I "

E E
52) OVG05SB SGTS Room Cooling ;90 '40.3[1] 114.3[1] 28-48-4CW5-8 [d]' z

Coil
_

* --
'E

, 3),0VG07SB Hydrogen Recombiner- 90 20.9[l} 72[1] 28-48-4CWS-8 [d] o
j Room Cooling-Coil $

4)' IVY 05S ECCS RHR HX 60' 26[c][1] 76.5[1] 22-47-4CW5-8 [d] Z--
{ .,._,

E.
Room' Cooling Coil

:

| 7*
_ . .

<mo .

5) IVX13SB Division II--Inverter ~ 20. 15.4[1] '20.9[1] 8-18-3CW5-8 [d] '5 N-o
Room Cooling ~ Coil T $

- Z
6)' IVY 10A MSIV' Leakage "10 12[1] 11.0[1] [j] - j

Outboard Room *
.c

Cooling Coil
_._ j $
'

=o 'o
; 7) 1VX145' Division IV~ 60 28.4[1] 66.5[1] 28-24-4CW5-8.- [d] | sy =

Z
I Inverter Room' - o *

Cooling' Coil --

,a
gg |;; = c

| 8) IVYO7S ECCS RHR IC' Pump- 60 35.8[1] 6' 4.2[1] . 22-47-4CW5-8.[d] [
"~ E

|(
-

| Room Cooling Coll ~ I g
*

$ {' j
g;o

..
g

* 9) lVYO6S ECCS RHR.1B Pump 60 34.7[1] 75.4[1] 22-47-4CW5-8:[d]~ 6
h

~:

E$ gRoom Cooling-Coil- -

g !,
- -
*

; e
so o

h
" *|b

I
-
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'
'

[
~AS-LEFT "MODEL' NUMBER /'- .g g ' .. f .| . #

r

I | EQUIPMENT- ' EQUIPMENT DESIGN 'AS-FOUNDi -

! -

. NUMBER- | DESCRIPTION- FLOW RATE FIDW RATE - FLOW RATE MANUFACTURER T1 5 ED
U .

!~

.(gpm). (gpm)' . (gpm) f{ 7
'

A $.

10) IVE12S Combustible Gas -367 -9.2[1] 20.3[1]: ~18-38-4CW5-8A[d] I "-

Control System- - -| N- .

~

*

,.

| Room Cooling Coil I I Q] mo

11) 1DGilAB Diesel Generator 450 1326[m]' 625.6[m] [j] ] $ -!
"

HX g 'E
-

.
- .s :2 R

12) 1DG12AB DJesel Generator '600 ~1362[m] 751[m]. [j] 5 y
HX g

~ I$-

'

13) lE12C002B RHR Pump Seal 20[o] '12.95[o][1] 21.1[o][1] . [j] g
Cooler IB1 -

:s '.

.g 1 ,

14) 1E12B001B. RHR HX 5800 5643[m]. 6342[m]. "767E786 [e] = E
- j .3-

15) 1VPO4CB Drywell Chiller' 2000 230l[m] 2230[m]- [j ] -

,5 g
'

, j] f -

g-
=

16) OVCl?CB Control Room HVAC. '800- 905.6[mj' 872[m] [ o
System Chiller'

- f g
es

, 17) 1FC01AB. Fuel Fool-Cooling | '.4143- 4847.1[m] 3609[m] [j ]
-

.. y ";
E~

[( - and Cleanup HX
- T -! :

w ,

|
'.178.8[1] 5H60-[1] 10-

*

18) 1VXO6CL Switchgear' Heat ~160- 129.0[1]''

IRemoval Condensing . i j

Unit _.
4

!! I; o "*i E' ^

7- 18.6[1] 18.2[1]. [j ] w19) ISX0lPB SX Pump Motor- -: ,

m >3 {;| ?Bearing Cooler-
-71 3.

ji 83:. o 5; -:

4 !*j~
g tE s-

* -

~ I 85
g , ;s+

Y .. Q S .S
I

h M i.

SI
-

'

w

+

~
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EQUIPMENT

J - - _

EQUIPMENT- : DESIGN ~ AS-FDUND AS-LEFT MODEL NUMBER / | o.
'

:

-I :E. EQUIPMENT'
FLOW RATE. FImi RATE : - FIDW -RATE - MANUFACTURER TI

~*
"~

: NUMBER LDESCRIPTION? a

(spm) _ -(gem): :(gPm) - .
o
.

I
.j]- [ .-

~

[
20) IFC02PB-M . Fuel Fool' Cooling; .' 25 - -28.5{1] 2111]

g_
and Cleanup' Pump-

O. o:

21) 1E12C002C RHR Pump Seal 20[o]I 11.6[o][1]._ 18.2[o][1] . Ij ]
- g E
$ ~g

Cooler 1C -g m-

5 . :2 -
3 m-

2
A. ..

"
m,

:- 0
NOTE: See TABLE I for notes. 2
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: DIVISION III SI SYSTEM - E-
_

i . g e' ^
EQUIPMENT -j E!.

.

EQUIPMENT' DESIGN: 1AS-FOUND' AS-LEFTd. 'MODEL:NLiGEh/ g $'EQUIPMENT- :

NUMBER. DESCRIPTION- FIDW RATE -- FLOW RATE FLOW RATE MANUFACTURER ii m
|. J(gpm) ~(gpm)- (gpa)' I C:

"-|

, g o mi
, in

1) 1VH07SC SX Pump Room - 16: 9.4[1]- 20.9[1] 32-36-4CW5-8 [d] g m .: g
Cooling Coil g

2) 1VYO8SA High Pressure 60 .54[1] 70.2[1]. 22-47-4CW5-8-[d] | '
m
$-

Core Spray.
. $'I' (HPCS) [BG] Pump Room 3:

Cooling Coil lA y
O.

( 3) IVYO8SB HPCS Pump Room 60- 52[1]' ' 73.2[1] 22-47-4CWS-8I[d] E
| Cooling coil IB - .!.

,

.i:me_- ~ .a
| 4) 1DG13A . Diesel 650- '811[1] 6ti[1] [j ] - | 5
i . Generator Hx * ' ; .E

o E -4'

5) ISX0lPC SX Pump Seal 3- 3.9[1] 3.4[1] '[j ] T. O
Cooler- 1 .$'

- -E1g
6) 1VXO6CC - Switchgear. . 50 :- 71[1] '78.4[1] [j ] g,

Heat Reutoval - ; : -t

Condensing Unit o * j,

i e :;
"-

ot J
NOTE: See TABLE I for notes. 1: y |"
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- TABLE ~ IV.." ! .. f 4 '
t

t 0; '| 3::

? DIVISION I AND II VC SYSTEM E g
_ ', .

EQUIPMENT } @ . ; '

EQUIPMENT EQUIPMENT'. DESIGN |AS-FOUND' .AS-LEFT LMODEL NUMBER / .. g $ ^

NUMBER DESCRIPTION- FLOW RATE FLOW RATE FIDW RATE : MANUFACTURER i1. to

- ,E 'c-'.(spm); (gpm)- '(gpm) .
'I
h "o* o'm

1) OVC06AA Division I' .' 43 5 . 461.5[n]' 444.5[n] [j ] g e_ :2-

Control Room .g g
HVAC Cooling 3 m
Coil .. j .;$

z.

2) 0"C06AB Division II 435 .451[n]- 442.7[n] [j] ')- -

Control Room' *; ;i

-HVAC Cooling .Q
Coil ~. M -[; : r !

3) OVC18AA Division I 35 18.5[1] 35.5[1] 16-45-6CW5-8[d] -

1| 5
- : :n

Control' Room 1
". IHVAC Equipment 2 -*

o ERoom Cooling
-

:8Coil' :-
- zo 4.

4) OVC18AB Division II 35 24[1] 37.3[1] 16-45-6CVS-8[d] - Ey

Control Room- ;{,
IIVAC. Equipment - ; d

" g-Room Cooling o

Coil I :
,

zE
~: CQ
S- $5

"

| u' "i $ $
'

?,, t{I-
NOTE: See TABLE I for notes. ;
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U.S NUCLlan Kt0JLaf 0av COMutselON" *'' e' LICENSEE EVENT REPORT (LER) FAILURE CONTINUATION ""aW5 0 0"* *o 8"*-''o*

# o,iais ew=

pactLely reaML DI DOC * EI NUMcLM (28 LIR HUM $t A (Al PAGE 13)

I *caa "02 P.'' ;'Jf.0

g- 'Clinton Power. Station o ; 5 ; o ; o i n | 4 | 6,1 9;O 0;02 0 ,1 2 1 2 1or g_ _

COMPLif t ONE LINE FOR ( ACH Coa 8PONENT F AILURE DtSCRitt0 tN THit AtPORT 031

CAUS$ $Y$ flu COMPONE NT O' * E, g,I,A ,LI I-i .~~ M t RIPonia EA
CAUSE $YHEM COMPONENT g

X B ill C lO I LI A I 21210 N | | | | | | |
'

,

,'
*

.

X B |B C lO j L] A | 2| 210 N | | | [ | | |
' '

X B jD C |C i L| A|2|2j0 N | | | | | | | -

YX I jL C |L | R] S [1 3|5 N | | j| | | |1

X D IA Il l M I Y | 013 |0 N | | [-| |- | [

'X B io 111 XI i G | 01810 Y | | | | | | |

|
'

-X | C l D| U j Cl l | 510 N | | | | | | |-

S. :
X BlJ Cl CI LI A l21210 N

'

| 1 | | | | |

X V II Ci ClLI A I21210 N I I I I | ] ]

I I1 | ~l 1 1 I I I I I I 1

1 I I l i I I I I I | | 1 |
'

I I I I I I I 1 I l i I I I
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I -l I I I I I I I I I I l I
''

I l1 I I I I I I I I I l I
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.. 'l 1 I I I I I I I I I I I

I I I I I I I l i I I I I I ,

I I I 1 1 I I l I- 1 I I I I
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