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Investigation of Information Notice 88-24 revealed that the maximum
operating pressure differential (MOPD) of 73 solenoid operated valves
(SOVs) supplying air to active safety-related air operated valves (A0Vs)
and dampers was less than the maximum Instrument Air (IA) system pressure
(max IAp). The SOVs would be subjected to max IAp in the event of air
regulator (AR) failure. Loss of air had been previously considered as a

failure mode; overpressurination had not further investigation
identifiud that ADV components and other safety-related end use devices
also have the potential for overpressurization if their upstream ARs tail

; open. The overpressurizations (A0V components, SOVs, and other end-use
'

devices), may re mit in failure of safety-related devices to reposition
to their safe', positions. The potential for overpressurization was the
result of er; ors by vendors, the Nuclear Station Engineering Department,

I and the Architect Engineer (AE), and miscommunication with the AE.
Corrective actions include installing rupture disks and/or high MOFD
SOVs, and replacing ARs with safety-related, seismically qualified, ARs
The potential overpressurization of the ADVs and two end use devices has
been determined to be reportable in accordance with the provisions of
10CFR21.
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INTRODUCTION

Nuclear Regulatory Commission (NRC) Information Notice (IN) 88 24,
"Pailures of Air Operated Valves Affecting Safety Related Systems," was
issued by the NRC on May 13, 1988. This Informatio* btice was provided
to alert licensees of, potential problems with air operated valves (A0Vs)
[V) in safety related systems. These problems result from
overpressurization of solenoid [ SOL) operated valves (SOVs) which may
result in a subsequent failure of associated A0Vs to reposition to their
safety positions. t,' hen the rated maximum operating pressure
differential (MOPD) of the SOVs is exceeded, the SOVs become
overpressurized. The MOPD is the maximum differential pressure between
the inlet and outlet sides of the solenoid valve against which the

1 i,olenoid is rated to operate Initial analysis of the failure modes of
the SOVs included an evaluation of a loss of air, but as discussed in the
Information Notice, overpressurination had not been considered.

J

1111nois Power Cornpany's (IP's) investigation of the applicability of
Information Notice 88 24 to Clinton Power Station (CPS) identified three
areas of concern.

L. The potential for overpressurination of low MOPD SOVs when exposed
to maximum Instrument Air system (IA) [LD} pressure could result in
a subsequent failure of the.A0Vs to reposition to their safety
positions.

2. The potential for overpressurl:ation of A0Vs when exposed to
pressures exceeding the pressures specified in product bulletins
could result in A0V component damage and failure of the A0Vs to
reposition to their safety positions.

3. The potential for overpressurization of other IA system end-use
devices could result in f ailure of the devices to perform t heir
safety functions.

The description, cause, and corrective actions for each concern are
discussed in separate sections below.

I. SCV OVERpRESSURIZATION

DESCRIPTION OF EVENT

The investigation of the apnlicability of Information Notice 88-24
to CPS included an evaluation of SOVs, manufactured by Asco Valves
and other vendors. with MOPDs less than the maximum IA design
press re (110 pounds per square inch (psi)). (In general, the A0Vs,
SOVs, and the associated uprtream non-safety air regulators (ARs)
[RG) are provided by the vendor as an assembly. The vendor

',"j, ' * * * " " .u s t,*o ms o en na46
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establishes the requirements for the individual components of the
assembly, which can be manufactured by another vendor.) The types I

of SOVs evaluated include: containment isolat!on valves [lSV) for l

the 1A system, the Service Air system (SA)(LD), the Respirator Air |
system (RA) [LH), the Containment (Nil), Auxiliary [NF) and fuel l

Building [ND] Dr;ain (RF) and Equipment Drain systen [VR];
recirculation sample line drywell isolation valves; Reactor Core
Isolation Cooling (RCIC) [BN} system turbine [TRB] supply and
exhaust drain valves; Standby Cas Traatment System (SCTS) [BH]
dampers [DMp]; Main Stean (MS) [SB) safety relief valve [RV] SOVs;
Scram Discharge Volume Vent and Drain Saf,.ety-Related SOVs; and
Shutdown Service Water System [Bl] discharge valves.

The investigation identified seventy three SOVs on active safety-
related valves and dampers with MOPDs less than the maximum 1A
system pressure. Review of the investigation results was completed
at 1750 hours, on March 7, 1990. On March 7. 1990, the plant was
in Mode 4 (COLD SHUTDOWN) and the reactor (RCT) was at atmospheric
pressure and 124 degrees Fahrenheit. The third planned outage (PO-
3) was in progress.

Two of the seventy three SOVs were supplied by Valcor and were
previously tested to a maximum differential pressure of 105 psi
plus a ten percent margin (115 psi maximum) which is greater than
the maximum 1A pressure of 110 psi. These two valves were
therefore determined to be adequate for use

One SOV, associated with isolation damper IVA100Y, was determined
to serve a passive function and was incorrectly included in the
original seventy-three suspect valves identified. Therefore, no
action was required for this SOV.

A walkdown was performed to determine the types of ARs associated
with the remaining seventy SOVs which wet, all manufactured by
Asco. The walkdowns determined that the ARs associated with all
but four of the SOVs were non-safety Model 67 ARs, manufactured by
Fisher Controls Company.

An evaluation was performed which determined reasonable assurance
existed that the non safety Fisher Model 67 ARs (which are passive
mechanical components) would function in supporting the sixty-six
associated SOVs through the second refueling outage (RF-2). This
evaluation centered on remedial actions to address the reliability.
seismic qualification and environmental suitability of the Fisher
Controls ARs to assure a common mode failure did not exist, along
with an evaluation to assure that single failure criteria was met.
Based on the results of the evaluation, Ip had a high level of
assurance that the SOVs and their associated Fisher Controls ARs

,7st''"" "'' .u a o,o is.$o.a. ea46
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would not result in a common m de failure and would support sale
plant operation through RF-2. 6n action plan was developed to
replace during RF-2 these sixty-six active safety-related SOVs as
well as an additional twenty-four SOVs (Five additional SOVs
associated with testable check valves, and nineteen passive SOVs)
with SOVs with MOPDs equal to or greater than the maximum 1A systen
pressure.

The four SOVs which were not associated with ARs manufactured by
Fisher Controls were: 1FSVFClli and 111SVFClll, the 1FC004B Fuel

Pool Cooling and Cicanuo System (FC) [DAL Filter Demineralizer
[FDM] Supply Controls; the solenoid for valve 1FC017, the FC
Cleanup Pumps (P) to FC domineralizer tank isolation valve, and the
solenoid for valve 1FC023, the FC domineralizer tanks to FC heat
exchangers lilX] isolation valve. The single AR associated with

Speedaire model 1Z6968. The ARsIFSVFC111 and lilSVFC111 was a
as soc ia ted wi t h I FC01'? and I FCO2 3 we re model B- 1103 'n'at t s Airsetr
The solenoids for valves 1FC017 and 1FC023, and lilSVFC111 were
replaced with SOVs with MOPDs equal to or greater than the maximum
1A system pressure prior to the completion of PO-3. In addition,

the Speedaire Model 126968 AR was replaced with a Fisher Model 67
AR, To ensure the SOV installed upstream of IFSVFC111 would not he
exposed to pressures greater than its MOPD, a ru;,ture disk, which
will burst at a pressure less than the installed 50V MOPD, was
installed upstream of 1FSVFC111 during RF-2. .

During the course of preparing Field Alteration M-F051 to replace
the low MOPD SOVs it was identified that the SOVs on the
containment atmosphere monitoring system (CM) [lM] hydrogen / oxygen
( 11 0 ) sampling panels {PL] were also subject to overpressurination22
since the MOPD of the SOVs was less than maximum 1A system

11 02 2 panels was a Fisher 67 AR which hadpressure. Upstream of the
been evaluated and was found to provide a reasonable assurance of
safety through RF-2; therefore the 11 0, pane l s we re considerert3

' '

operable

No automatic or manually initiated responses were necessary to
place the plant in a safe and operable condition. No additional
equipment or components were inoperable at the start of this event
such that their inoperable condition contributed to this event.

CAUSE OF EVENT

The use of SOVs with MOPDs less than the maximum IA pressure was
the result of various vendor errors (Fisher Controls Co., Anchor-
Darling, Sentry, and post-Seal) and miscommunication between the
vendors and the architect engineer (AE) (Sargent and Lundy
Engineers). The vendors supplying the ADVs did not consider the

,', /u' "" '"' . u 5 un , ... oez. u,. 6*

_-_________ -_ _



..e. . . v i =vc t s .. . ov6. v o. , c c-,u.o.,

' * " LICENSEE EVENT REPORT (LER) TEXT CONTINUATION ..m owee m m
i sinis e n =
i

..o u,,.... m t.x . , .s. . m , , , , , , , , , , , , , , ; , , , , , ,

l " W'"! CM"*a
.

Clinton Power Station , 6;l _o pjololo'''t' 9 9 _ 02 0,5 or 2 | 0
0 004

' ~

w .. - . .. . .c m .n m

potential failure of the ARs in determining the MOPD of the
associated SOVs, and the AE did not clearly specify the maximum air
pressures to which the components could be subjected.

CORRECTIVE ACTIONS

To assist vendors in selecting A0Vs and SOVs adequate for all
applicable failure modes, the Nuclear Station Engineering
Department (NSED) posted an Engineering Change Notice (ECN) against
the procurement specifications for A0Vs. This ECN emphasizes that
the vendor, in performing the failure mode analysis of his
equipment, shall evaluate for pcuential overpressurization of each
component of the ADV assembly due to fallure of vendor-provided ARs
which are not seismically or environmentally qualified.

NSED revised the Mechanical Engineering Review Standard to include
a review of AOVs and/or other components for impact on operabilit:,
due to IA system overpressurization. Specific considerations are
to include the MOPD of SOVs and actuator, transducer, and
controller overpressurization.

During PO 3, IP replaced three of the four SOVs in the FC system
for which the associated AR was not supplied by Fisher Controls. A

Fisher Model 67 AR was installed upstream of the fourth SOV,
IFSVFC111, during PO-3. A rupture disk was installed upstream of
1FSVFClll during RF-2.

IP nas implemented Field Alteration M-F051 which installed rupture
disks between the non-safety ARs supplied by Fisher Controls
Company and the 50\s associated with safety-related A0Vs during RF-
2. The rupture disks will burst at pressures less than the rated
A0V pressure and less than the SOV MOPD eliminating the concern of
A0V failure due to ADV component overpressurination.

H02 2 panels.A rupture disk was installed upstream of each of the

Replacement of the H 02 2 panel SOVs with high MOPD SOVs would
adversely impact panel operability and therefore, in accordance
with the schedule established by the EQ program, the SOVs were
replaced with similar SOVs during RF-2.

Installation of rupture disks and/or high MOPD SOVc, also in
accordance with Field Alteration M F051, addresses the potential
overpressurization of the remaining SOVs associated with safety-
related A0Vs. In cases where overpressurization concerns are
alleviated solely by installation of a high MOPD SOV, the
downstream A0V has a rated pressure greater than maximum IA
pressure.

*
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11. A0V OVERPRESSURIZATION

DESCRIPTION OF CVENT

During the course of preparing Field Alteration M F051 to replace
the low MOPD SOVs, the CPS architect engineer (Sargent and Lundy)
recognized and identified to Illinois Power Company (IP) that the
maximurn pressures specified in the Fisher Controls Company Product
Bulletins for Fisher Controls A0Vs were less than the maximum IA
system pressure.

On May 11, 1990, Fisher Controls Company was contacted and
confirmbd that diaphragm casings, transducers, and positioners
could fail when exposed to pressures exceeding the air pressures
specified in the Fisher Product Bulletins. This could result in
the inability of safety related A0Vs to reposition to their safety
positions due to component (i.e., actuator, valve stem, etc.)
damage. Sixty two safety-related A0Vs were identified to have a
potential for overpressurization failure if their upstream ARs
failed open.

Initial analysis of the failure modes of the A0Vs included an
evaluation of a loss of air, but overpressurization had not been
considered. The overpressurization failure of the A0Vs and the

.overpressurization of the low MOPD SOVs each results in the
potential failure of the A0Vs to reposition to their safety
positions.

Upstream of each of the sixty-two safety-related A0Vs is a Fisher
Model 67 AR. The Fisher Model 67 ARs had been evaluated and were
found to provide a reasonable assurance of safety through RF-2;
therefore, the A0Vs were considered operable.

No automatic or manually initiated responses were necessary to
place the plant in a safe and operable condition. No additional
equipment or components were inoperable at the start of this event
such that their inoperable condition contributed to this event.

CAUSE OF EVENT

The installation of A0Vs with components subject to
overpressurization in active safety-related applications was the
result of an error by Fisher Controls Company and miscommunication
with Sargent and Lundy Engineers, Fisher Controls did not consider
the potential failure of the ARs in supplying the A0Vs. Sargent
and Lundy design / procurement specifications included. performance
requirements. The specifications did not specifically discuss
material specification requirements or the failure modes to be

';"d' """ " . u s e , n.#.2. u m
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considered in evaluating each component of the A0V assembly (that
is, SOV, diaphragm, actuator, etc.), including the ful1+open
failure of the ARs.

I

CORRECTIVE ACTION,5

To eliminate the concern of A0V failure due to SOV or A0V
overpressurization, a rupture disk, which will burst at a pressure
less than the rated A0V pressure and less than the SOV MOPD, was
installed for all but two of the A0Vs during RF-2. Since suitable
rupture disks could not be obtained for all of the valves .four air
regulators, associated with valves OVC010A and 11, were replaced
during RF 2, with safety-related ARs, qualified to withstand a
seismic event.

To resolve the concern regarding low MOPD SOVs, a rupture disk was
installed during RF 2 upstream of the SOV and/or a high MOPD SOV
will be installed. In cases where overpressurization concerns are
alleviated solely by installation of a high MOPD SOV, the
downstream A0V has a rated pressure greater than maximum IA
pressure. In order to provide the highest confidence in the A0Vs,
SOVs not replaced during RF-2 will be replaced with high MOPD SOVs
in accordance with the schedule established by the equipment
qualification (EQ) program. Those SOVs not included in the EQ
program will be replaced in accordance with the routine maintenance
work request program as required.

To assist vendors in selecting A0Vs and SOVs adequate for all
applicable failure modes, the Nuclear Station Engineering
Department (NSED) posted an Engineering Change Notice (ECN) against
the procurement specifications for A0Vs. This ECN emphasizes that
the vendor, in performing the failure mode analysis of his
equipment, shall evaluate each component of the A0V assembly for
potential overpressurization due to failure of vendor-provided ARs
which are not seismically or environmentally qualified.

NSED revised the Mechanical Engineering Review Standard to include
a review of A0Vs and/or other components for impact on operability
due to IA system overpressurization. Specific considerations are
to include the MOPD of SOVs and actuator, transducer, and
controller overpressurization.
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111. END-USE DEVICE OVERPRESSURIZATION

DESCRIPTION OF EVENT

A review of the 1A system piping and instrumentation diagrams
(P61Ds) was perfiormed to determine if any safety-related end-us,e
devices were subject to overpressurization. Three hundred safety-
related end-use devices having twelve separate equipment
identification numbers (EINs), were found to have a design pressure
less than the maximum 1A system pressure. Operability of the end-
use devicer. was not impacted and therefore, the potential for
overpressurization was determined to be not safety significant for
all but two of the devices. The evaluatton results are discussed
below.

1C11F126 and IC11F127 are the hydraulic control unit scram inlet
and outlet valves. Although there are only two EINs describing
these valves, there are 145 each of IC11F126 and IC11F127. These
valver are required to open to scram the control rods. They
perform an active safety function, are normally closed, and their
iall s.ife position is open. General Electric Company (CE), the
Nuclear Steam Supply System (NSSS) supplier for CPS, has evaluated
these devices, which they supplied, and determined that although
the design pressure is less than the maximum 1A system pressure,
the valves will perform their intended functtons. The valves'
ability to reposition will not be affected by short-term exposure
to 110 psi. Administrative controls eliminate the possibility of
long-term exposure

l

Valves IC11F180 and IC11F181, the scram discharge volume outboard
'

vent and drain valves, are required to close upon initiation of a
scram signal. CE has determined that these valves, whilh they
supplied, will still close and perform their intended safety
function if overpressurized.

Two devices, OVCO22A and B, the Main Control Room lleating,
Ventilating and Air Conditioning System (VC) |VI] makeup valves,
serve an active safety f unction and are required to fall open. In
the event of AR full-open failure the valves' actuators could

potentially overpressurize, impacting the ability of OVC022A and B
to fail.open. Failure of OVC022A and B to open could result in
inability to maintain adequate not positive suction head (NPSil) to
the VC make-up water pumps. Upstream of each of the devices isa
Fisher Model 67 AR which was evaluated and found to provide a
reasonable assurance of saf ety through RF-2. These valves were
supplied by the Fisher Controls Company.
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OPR05S, the Standby Gas Treatment System (SGTS) [Bil) exhaust high4

4

radiation monitor and OPR095, the SCTS conunon stack high radiation
monitor, are required to meet Regulatory Guide 1.97,
" Instrumentation for Light-Water Cooled Nuclear Power Plants to

Assess Plant and , Environs Conditions During and Followint an
Accident" requirements. The IA system is used to purge the
monitors. Purge supply pressure, by design, should not exceed 20
psi; therefore, maximum IA system pressure could potentially
overpressurize the monitors, resulting in the inability to monitor
releases. Upstream of each of the devices is a Fisher Model 67 AR
which was evaluated and found to provide a reasonable assurance of
safety through RF-2. These monitors were supplied by Eberline
Instrument Corporation.

Two devices, 1B21A004P and R, were shown, by stress calculations
and field testing, to be able to withstand the maximum IA system
pressure to which they would be exposed. IB21A004P and R are the
non-Automatic Depressurization System (ADS) safety-relie f valve
accumulator tanks. They receive supply air from the ADS 1A header.
which has a potential maximum pressure of 200 psi. These
accumulator tanks were supplied by Richmond Engineering.

GE verified the components subject to overpressurization in two
devices, 1G33F041 and IC41R001, do not affect the ability of the
valves to perform their intended functions. 1G33F041 is the
Reactor Water Cleanup System [CE) condenser [COND] blowdown valve
1G33F041 has a passive safety function. 1C41R001 provides local
level indication for the Standby Liquid Control System [BR] tank

(TK]. These components were supplied by CE.

- CAUSE OF EVENT

The installation of three of the end-use devices subject to
overpressurization, OVC022A and B and 1G33F041, was the result er
an error by Fisher Controls Company and miscommunication with
Sargent and Lundy Engineers. Fisher Controls did not consider the
potential failure of the ARs in supplying the A0Vs. Sargent and
Lundy design / procurement specifications included performance
requirements. The specifications did not specifically discuss
material specification requirements or the failure modes to be
considered in evaluating each component of the ADV assembly (that
is, SOV, diaphragm, actuator, etc.), including the full-open
failure of the ARs.

Failure of Sargent and Lundy to consider the failure of the ARs
resulted in the potential for overpressurization of OPROSS and
OPR09S.
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The installation of two of the end use devices, 1B21A004P and
1B21A004R, the accumulator tanks upstream of non Automatic
Depressurisation System (ADS) safety relief valves 1B21F051C and D,
was the result of an error by the Nuclear Station Engineering
Department. A Fi, eld Change Request (FCR) to upgrade the

,

accumulators to withstand pressure up to 200 psi for 1B21F051C and
D was never processed. Prior to plant startup, when this ominsion
occurred, FCRs were posted against drawings, but not incorporated
into vendor manuals. Changes and improvements in the plant
modification program preclude the possibility of omission of FCRs
from vendor manuals and other design documents in the future.

The remaining five EINs were supplied to Illinois Power Company by
CE, the NSSS supplier for CPS. CE specifications noted the maximum
allowable IA pressure supplied to the EINs. To rne e t these
requirements an AR was installed upstream of the EINs. The
possibility of full-open failure of the ARs was not recognized nor
evaluated by Sargent and Lundy in establishing the IA/NSSS
ititerface.

CORRECTIVE ACTIONS

NSED revised the Mechanical Engineering Review Standard to include
a review of A0Vs and/or other components for irepact on operability
due to IA system overpressurication. Specific considerations are
to include the MOPD of SOVs and actuator, transducer, and
controller overpressurization.

A review and evaluation of the IA system piping and instrumentation
diagrams (P& ids) was completed. An additional 300 safety-related
end use devices, identified by twelve EINs, were identified and
determined to be potentially subject to overpressurication.

Upstream of four of the end use devices was a Fisher 67 AR which
has been replaced with a safety-related regulator qualified to
withstand a seismic event in accordance with Field Alteration M.
F077. (The four ARs associated with two of the A0Vs, OVC010A and
B, originally included in the scope of Field Alteration M-F051 have
also been replaced since a suitable rupture disk was not
obteinable).

A change has been made to the vendor manuals for four end-use
devices, 1C11F126, IC11F127, 1C11F180, and 1C11F181. The vendor
manuals now reflect the actual pressure the equipment is able to
withstand.

Tw. end-use devices, 1033F041 and 1C41R001, will perform their
safe;v function as-is.
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Accumulator tanks 1B21A004P and R were shown, by stress
calculations and field testing, to be able to withst and the maximum
1A system pressure to which they would be exposed. The design
drawings for those devices have been revised to reflect the
upgraded pressures. The pressure noted on the accumulator tanks'
name plates, which are located in the dryvell, will be upgraded in
accordance with modification MSF034 prior to the completion of t he
third refueling outage (RF-3).

ANALYSIS OF EVENT

The failure of an AR, which may result in the failure of safety related
A0Vs and end use devices to reposition to their safety positions, alone
could have prevented the fulfillment of the safety function of structures
or systems that are needed to mitigate the consequences of an accident.
This event therefore is reportable in accordance with 10CFR50.73(a)(2)
(v). A listing of the A0Vs subject to overpressurization is included in
Attachment 1.

Assessment of the safety consequences and implications of the potential
failure of the A0Vs to reposition to their safety positions as a result
of AR failure, whether due to overpressurization of low MOPD SOVs or A0V
components, indicates that this event is nuclear safety significant due
to the potential inability to mitigate the consequences of an accident.
Sixty six of the seventy-three safety-related SOVs with low MOPDs were
evaluated and were determined to provide reasonable assurance that they
would support the function of their associated A0Vs through RF-2. Two of
the seventy-three have been previously tested, with satisfactory results,
to a pressure greater than maximum 1A system pressure. One SOV was
determined to serve a passive function; therefore no action was required.
The remaining four SOVs (1FSVFC111, 1HSVFC111, and the SOVs for 1FC017
and 1FC023) may have overpressurized upon failure of the AR. This could
have resulted in the loss of FC system operability under certain
conditions; however, the Shutdown Servico Water system (SX) [BI] would
have been availahic to supply makeup water to the FC spent fuel storage
pools.

Upstream of the sixty-two safety related A0Vs identified as being subject
to overpressurization are ARs which were evaluated and determined to
provide a reasonable assurance that they would support operation of the
A0Vs through RF-2. Corrective actions to ensure operability following
the completion of RF-2 are included in the CORRECTIVE ACTIONS section of
this report.

Ten of the twelve additional safety-related end-use devices identified
were determined to have no safety significance and to have no operability
impacts.
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The remaining two, OVCO22A and OVCO22B. were determined to have no
operability impact but to be potentially safety significant. Upstream of
these coaponents is a Fisher 67 AR which was evaluated and was determined
te provide a reasonable assurance that it would support the function oi
OVCO22A and 3 through RF 2. Overpressurization of these valves could
inpoet the capability'to maintain adequate not positive suction head
pri'ssure to the VC pumps which would render VC inoperable. The VC system
is iesigned to maintain a habitable environment compatible with prolonged
servec life of safety related components in the control room under all
station operating conditions.

IP has determined that installation of SOVs wi h MOPDs less than the -

maximum IA system pressure meets the criteria of reportability in
accordance with 10CFR21. As evidenced by the issuance of NRC Information
Notice 88 24, the NRC has been adequately informed of the defect, and
therefore in accordance with 10CFR21.21(b)(1), no additional notification
is required.

IP has determined that the potential overpressurication of A0V components
and safety-related end-use devices, which could result in the failure 01
/s0Vs and other devices to reposition to their required safety positions,
and therefore result in the inability to mitigate the consequences of an
accident, is reportable in accordance with 10CFR21. The 10CFR21 REPORT
sectior, of this report discusses these defects in detail.

ADDITIONAL INFORMATION

LER 87 066-00 discussed the fallu of junction boxes to meet
environmental qualifications due .a failure of a construction contractor
(Baldwin Associates) to identli; .he design requirements for drainage
openings in the installation tr s. Additionally, the requirement
for the drainage openings was r cly defined by Sargent and Lundy in
the installation specification.

LER 88-017-01 discussed the inappro riar* 1s e of an Agastat Type GP relay
in a low current application which resul ed in an oxide buildup, loss of
control signal, and subsequent "e :c tor scram. The misapplication was the
result of a design error by the General Electric Companu.

LER 88-025-01 discussed a loss of feedwater heating system transient
outside the design basis. The design basis was exceeded because the
feedwater ( F'J ) heating system failed to meet the appropriate design
requirements. This was due to a lack of adequate communication between
General Electric and Sargent and Lundy regarding the Nuclear Steam Supply
System (NSSS) design requirements for the F'J bea ting sys tem .

LER 89-019-00 discussed the failure of electrical equipment to meet
environmental qualification (EQ) requirements. One condition involved

',*/p' . u s cao i .e. o n. saa.. A
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the failure of solenoid valve leads to meet EQ requirements as a result
of the failure of the vendor (NUTECH) to identify that Raychem heat
. shrink sleeve was required to rteet EQ requirements.

The SOVs with less than adequate MoPDs were manufactured by Asco Valves,
and supplied to CPS by various valve vendors.

The A0Vs subject to component overpressurization were supplied by Fisher
Controls Company. A listing of the valves and their model numbers is
included in Attachment 1.

The air regulators determined to provide reasohableassurance of
continued safe plant operation through RF-2 are Fisher Controls Model 67
air regulators.

The additional end-use devices subject to overpres suri: ation were
supolied by Reactor Controls. General Electric, Richmond Enc,ineerine,,
Fisher Controls Company, and Eberline. A listing of the end-use device <
and their model numbers is included in Attachment 2.

For further information regarding this event, contact J. R. Langley,
Director-Design and Analysis Engineering at (217) 935 8881, extension
3738. .
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10CFR21 REPORT No. 21-90 05

J. S. Perry, Vice President of Illinois Power company (lP) was informed
of this defect on August 24, 1990. NRC Region 111 management was
verbally informed of this defect on August 24, 1990. IP in providing the
following information in accordance with the requirements of 10CFR, Part
21.21(b)(3). The information has been updated to reflect the results of
IP's further investigation into the potential overpressurization of
safety-related end-use devices.

(1) J. S. Perry, Vice President of Illinois Power Compr.ny, Clinton
Power Station, Post Office Box 678, Clinton, Illinois. 61727 is
inf oriting the Commission of the defect by means of this report.

(ii) The basic component involved in this defect was the failure to
consider overpressurization of the A0V assembly This was caused
by the failure of the vendor (Fisher Controls Company) to consider
the potential failure of the ARs in supplying t he ADVs and
miscommunications with the AE (Sargent and Lundy). The AE
design / procurement specifications define performance requirements
These specifications did not specifically discuss material
specification requirements or the failure modes to be considered in
evaluating each component of the valve assembly, including the
full-open failure of the ARs

(iii) The supplier of the A0Vs is Fisher Controls Company. The AC for
Clinton Power Station is Sargent and Lundy Engineers

(iv) A fail-open failure of the non-safety air regulator could
overpressurlee SOVs and ADV components resulting in SOV/ADV failure
and result in the failure of safety related ADVs t. o reposition to
their safety positions. Failure of ADVs to achieve their safety
;iositions could resul t in the inability to mitigate the
consequences of an accident.

(v) The potential defect was identified on May 14, 1990, during
preparation of a field alteration to replace SOVs associated with
active safety-related ADVs. On August 24, 1990, after additional
review, IP determined that the defect is reportable in accordance
with 10CFR21,21(b)(3).

(vi) A listing of safety-related AOVs in us, at CPS which were
identi fied as potentially su! jec t to c orcp o ne n t overpressurizat. ion
is included in Attachment 1.
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(vil) Corrective actions for this matter are discussed in the CORRECTIVE
ACTIONS section under the A0V OVERPRESSURIZATION heading of this
LER. A review of the Instrument Air (IA) system piping and
instrtunentation diagrams (P61Ds) was cornpleted and an additional
twelve Equipment Identification Ntutbers (EINs) for safety related
end use devices *(A0Vs, instruments, panels, etc.) subject to
overpressurization were identified. The devices were identified as
being potentially subject to overpressurization since their design
pressures were less than the maximum IA system pressure to which
they may be exposed. A listing of these twelve EINs is included in
Attachrnent 2. The potential for overpresfurization for two of the
twelve EINs has been deterrained to be repT>rtabit in accordance with |
10CFR21.21(b)(3). OVC022A and fi were supplied by Fisher Controls |

Company. I terts 11, 111 and iv are applicable to these two |

additional components. The corrective actions being taken to j
address the potential overpressurination of these components are
discussed in the CCRRECTIVE ACTIONS section under the END USE

IDEVICE OVERPRESSURIZATION heading of this 1.ER.

(viii) Illinois Power recomrtends that other licensees evaluate their
safety related A0Vs and other end use devices to determine if the
potential for overpressurization exists.
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Attachment 1

All valves listed below were supplied by Fisher Controls Company Unless
otherwise noted the component model number is 206 832 3U

ORA 026 Respirator Air System Containment Isolation
ORA 027 Valves

ORA 028 Respirator Air System Drywell Isolation. Valves
ORA 029 Model * 206-332 30

,

,

j

OVC010A Control Room Heating, Ventilating, and Air Conditioning
OVC010B Automatic Flow Regulators, Model n 657-;S-ES '

1B21F069 Main Steam Line Isolation to Main Condenser Bypass
Valves

1B33F019 Reactor Recirculation Sample Line Flow
1B33F020 Control Isolation Valves

1E12F301A Pressure Equalizing Valves for Reactor
lE12F301B Pressure Vessel Isolation Check Valves
1E12F301C

1E21F340 Pressure Equalizing Valve for Testable Check Valv
lE21F006

..

I LE22F304 Pressure Equalizing Valve for Testable Check Valv.
1E22F005 Model u 66 7;iS -DBQ:IS

|
1ES1F004 Reactor Core Isolation Cooling (RCIC) Turbine Exhaus:

,
Drain Valve, Model a 206-331-U

lE51F005 Reactor Core Isolation Cooling (RCIC) Turbine Exhaust
Drain Valve, Model a 206-382 0

1E51F316 Pressure Equalising Valve for Testable Check Valve
1E51F316

1E51F025 RCIC Steam Supply Drain Isolation Valves, ;

lE51F026 Model n 206 381 3U I

1FC038 Fuel Pool Cooling and Cleanup (FC) Surge Tank Valve
Model = 667 S ES

|

1FC004A FC Filter Deminert411:er Flow Control Valves.
IFC004B Model * 657:!S ED |

x - --
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lIA005 Instrument Air Containment Isolation Va'ves, '

IIA 006 Model a 206 382 30 ;

IIA 007 Instrumer t Air Drywell Isolation Valves,
lIA008

,

1RF019 Containment, Auxiliary and Fuel Building Equipment
1RF020 Drain Drywell Penetration Isolation Valves,

Model * 667NS ES |,

'

1RE019 Containment, Auxiliary and Fuel Building Equipment
1RE020 Drain Drywell Penetration Isolation Valves,

Model u 667NS |

1RF021 Containment, Auxiliary and Fuel Building Equipment
1RF022 Drain Containment Penetration Isolation Valves

Model a 667NS.ES |

1RE021 Containment, Auxiliary and Fuel Building Equipment
1RE022 Drain Containment Penetration Isolation Valves

Model n 667NS |

1SA029 Service Air Containment Isolation ValEes
1SA030 ,

,

1SA031 Service Air Drywell Isolation Valves
1SA032

ISX010A Shutdown Service 'later Pump Room Cooler Outlet
,

ISX010B Control Valves
1SX010C

1SX023A Residual Heat Removal Heat Exchanger Room Cooler
1SX023B Outlet Control Valves

1SX027A Residual Heat Removal Pump Room Cooler Outlet
1SX027B Control Valves
ISX027C i

1SX029A Residual lleat Removal Pump Seal Cooler Outlet Contro'i

1SX029B Valves
ISX029C

1SX033 Low Pressure Core Spray Pump Room Cooler Outlet
Control Valve

~.eoa. u..
*
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ISX037 Reactor Core Isolation Cooling Pun:p Room
<

Colling coil Control Valve

1SX041A High Pressure Core Spray Pump Room Cooler Cutle:
ISX041B Control Valves

1SX181A St$ndby Cas Treatment System Room Cooler Outlet
ISX181B Control Valves

ISX185A Hydrogen Recombiner Room Cooler Outle: Control SI ces
ISX185S

ISX189 Inverter Room Cooler Outlet Control */alves
ISX193A
ISX193B

ISX197 Main Steam Isolation valve Leakage Control
1SX209 Room Cooler Outlet Control Valves

4

. .
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lAttachment 2

EJ11 Cocoonent Descrintion. Manu f ac ture r . Model a *

1CllF126 Hydraulic Control Unit (HCU) Scram Inlet Valves (145
total), Reactor Controls, Model 888

1CllF127 HCU Scram Outlet Valves (145 total), Reactor Controls,
fModel #88
j
tIC11FlS0 Control Rod Drive (CRD) Outboard Scram Discharge Volume

Vent Valve, General Electric Company, Model nA41ADEsAL:

1CllF181 CRD Outboard Scram Discharge Volume Drain Valve,
General Electric Company, Model * A41AGD5A32.

1B21-A004P Non-Automatic Depressurization System (ADS) Safety
Relief Valve (SRV) Accumulator Tank for SRV 1821F051C
Richmonds Engineering Company, Model a77S29

1321 A004R Non ADS SRV Accu ~ulator Tank for SRV 1321F051D
Richmonds Engineering Company, Model =77828

1G33-F041 Reactor k'ater Cleanup Condenser Slowdown Valve
Fisher Contrels Company, Model #667NS

1C41-R001 Standby Liquid Control Tank Level Indicator
General Electric Company, Model n713BD

OVC022A Control Room Heating, Ventilating, and Air Conditioning
(HVAC) Make-Up Valve, Fisher Controls Company. Model
=657NS-ES

OVC0223 Control Room Heating, Ventilating, and Air Conditionine
(HVAC) Make-Up Valve, Fisher Controls Company. Fisher
Controls Company, Model u667NS ES '

OPR05S Standby Gas Treatment System (SGTS) Exhaust High
Radiation Monitor, Eberline Instrument Corpomr. 4

Model uGSP-1

OPR09S SGTS Common Stack High Radiation Monitor, <

;Eberline Instrument Corporation, Model =GSP-1

e .... m.
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