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U.S. Nuclear Regulatory Commission-
Document Control Desk..,

Washington, D..c. 20555~

Subject: Clinton Power Station - Unit 1-
Licensee Event Report No. 89-019-00

Dear Sir:

* Please' find enclosed Licensee Event Report No. 89-019-00:
Failure'of Electrical Eauipment to Meet Environmental Qualification
Requirements Due to Various Causes Results in Technically Inocerable

Eauipment. This report is being submitted in accordance with the
requirements of 10CFR50.73.

Sincerely yours,

M'

D. L. Holtzscher
Acting Manager -
Licensing and Safety

~
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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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ABSTRACT

As a result of reviews performed by Illinois Power Company (IP) and the
NRC, thirteen issues relative to the environmental qualification (EQ) of
electrical equipment at Clinton Power Station (CPS) were identified. The
causes of this event vary with each of the thirteen issues. Actions have
been taken to identify the extent of these issues and to rework affected
equipment. In addition to these actions IP is developing a program ofe

longer-term actions to upgrade the EQ program for CPS. This program will
include actions such as 1) obtaining outside expert assistance to support
improvement of the CPS EQ program, 2) expanding IP's EQ staff and enhancing
EQ supervision, 3) reviewing the adequacy of the EQ procedures for CPS, 4)
reviewing the adequacy of the interface between the engineering and
maintenance departments regarding EQ matters, and 5) verifying the adequacy
of EQ packages.
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DESCRIPTION OF EVENT

As a result of reviews performed by Illinois Power Company (IP) and the
NRC, thirteen issues relative to the environmental qualification (EQ) of
electrical equipment at Clinton Power Station (CPS) were identified.

The first issue determined to be reportable was the incorrect insulation of
hydrogen igniter terminations. On April 14, 1989, at approximately 1730
hours, with the plant in Mode 4 (COLD SHUTDOWN) at approximately 108
degrees Fahrenheit and atmospheric pressure, during the first refueling
outage, an ene;ineer identified that the terminations which connect certain
hydrogen igniters to the associated field leads did not meet EQ
requirements. Specifically, the EQ package associated with the hydrogen
igniter assemblies required insulation of hydrogen igniter terminations
with Raychem heat shrink tubing; however, some of these terminations were
insulated with Okonite tape.

The engineer discovered the incorrect insulation of the hydrogen igniter
terminations while reviewing the results of a review of travellers that had
been performed by the Quality Assurance Department (QA) in response to NRC
concerns relative to environinental qualification of equipment. The QA
review was associated with hydrogen igniter cable [CBL] terminations.
Following the discovery of the incorrect insulation of the hydrogen igniter
cable terminations, the engineer initiated a nonconformance document to
track the incorrect insulation of the terminations and notified the shift
supervisor (SS) of the incorrect insulation. The SS determined that the
hydrogen igniters were inoperable because of the incorrect insulation of
terminations and that the incorrect insulation would have to be resolved
prior to plant entry into Mode 2 (STARTUP).

The following summary identifies the thirteen issues relative to
environmental qualification of electrical equipment and the subject number
of Attachment A which addrea,ses the cause of and actions to resolve each

' issue.

Subieet Number 1s.gues

1 Terminations which connect certain hydrogen igniters to
the associated field leads were insulated with Okonite
tape instead of Raychem heat shrink tubing. These
hydrogen igniters are components of the containment
combustible gas control system [BB].

2 Okonite tape in a termination box on the air operators of
Main Steam [SB] Isolation Valves (MSIVs) [ISV) had not
been replaced with Raychem heat shrink tubing as

aas'o*" 2"' .u s opo isse.o e s3*4 6
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,
required. The replacement of Okonite tape with Raychem

| heat shrink tubing was required on the electrical-
'

. terminations of the inboard valves, 1B21-F022A/B/D and
the outboard valves, 1B21-F028A/B/C.

3- The test conditions specified in the EQ test reports.for
terminal strips which connect instrument circuits in
junction boxes on panels supplied by General Electric
(GE) did not bound the environmental conditions to which
the terminal strips may be subjected in their installed
location at. CPS. In particular, the test reports did not
provide conclusive evidence demonstrating that the
terminal strips were covered with moisture during the
test because the test was conducted at 97% Relative
Humidity (RH). Additionally, the test temperatures for
high humidity conditions did not bound the temperatures
at high humidities postulated for CPS. As a-result, the
leakage current test data did not exist for terminal
strips covered with moisture at the postulated
temperatures for CPS. .This condition was applicable to
GE supplied panels in Divisions I, II, III and IV.

4 A hole was identified in a tape splice inside of a

condulet [CDT] for a motor [M0] heater [EHTR] lead. The
component associated with this condition was the motor
for the B Residual Heat Removal System (RHR) [BO) pump
[P) 1E12-C002B.

5- Cannon plug connectors [ CON] utilized on the terminations
of the Eugen Seitz solenoid [ SOL] operated air pilot
valves [V) for the sixteen Main Steam safety relief
valves (SRVs) were not covered with Raychem heat shrink
tubing as indicated in the SRV EQ package. (IP reported
this condition to the NRC in 10CFR Part 21 report number
21-89-02, letter U-601443 dated 05/04/89.)

6 Limit switches on the actuator for a damper [DMP]
assembly located in a harsh environment were qualified
for high radiation environments but not for 100% RH. The
damper associated with this condition was Standby Gas
Treatment System (SGTS) [BH] train A Reactor Vater
Cleanup (RWCU) [CE) pump room suction damper IVG04YA.

7 Magnetrol level switches [LS] did not contain provisions
for protection against submergence in accordance with the
current NRC interpretation of submergence. The equipment
associated with this condition is:

I

|
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Level switch 1E51-N010 for Reactor. Core Isolation*

Cooling System (RCIC) [BN) inlet steam drain pot
water level.

Level switch 1E51-NO37.for RCIC exhaust steam drain*

pot water level.

Level switches 1C11-N013A/B/C/D for scram discharge*

volume A, B, C, and D [AA]'high water level.

8 ITT hydromotor damper actuators did not contain
provisions for protection against submergence in
accordance with the current NRC interpretation of
submergence. The dampers associated with this condition
are:

'SGTS Trains A and B RWCU pump room suction. dampers*

IVG04YA and IVG04YB.

SGTS Trains A and B ECCS Room suction dampers*

IVG06YA and IVG06YB.

9 Some junction boxes [JBX), pull boxes [ PBX], condulets,
and end-use devices did not contain provisions for
protection of their contents against submergence in
accordance with the current NRC interpretation of
submergence.

10 A Class 1E pull box in the containment did not have a
required weep hole.

11 Unqualified butt splices were identified inside the limit
switch compartments of drywell vacuum relief valves
[VACB] 1HG010A/B/C/D and 1HG011A/B/C/D.

12 Unqualified butt splices were installed on control cables
for the motor heaters for the Emergency Core Cooling

| System (ECCS) pumps. The ECCS pumps associated with this
| condition are RHR loop A pump 1E12-C002A, RHR loop B pump

1E12-C002B, RHR loop C pump 1E12-C002C, and low pressure
core spray system [BM) pump 1E21-C001. Additionally, j

unqualified butt splices were installed on a power cable i
to RCIC turbine exhaust to suppression pool stop valve

(containment isolation valve) 1ES1-F068.

13 Terminal rtrips used in top-entry electrical penetrations
[ PEN] for instrumentation are not adequately protected
from spray. In addition, two enclosures for bottom-entry !
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| electrical penetrations were slightly warped, which might
'

allow spray to impinge on the terminal strips.

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

CAUSE OF EVENT

The cause of the individual issues identified in the DESCRIPTION OF EVENT
section are listed in subjects 1 through 13 of Attachment A to this LER.

CORRECTIVE ACTIONS

To resolve the individual issues identified in the DESCRIPTION OF EVENT
section, IP established the actions identified in subjects 1 through 13 of
Attachment A to this LER. These actions were completed prior to entering
Mode 2 (STARTUP) folloiiring completion of the first refueling outage with
the exception of two actions. The two incomplete actions are 1) submitting
corrected environmental zone maps as part of the next update to the Updated
Safety Analysis Report (USAR), and 2) replacing the terminal strips in
electrical penetrations for instrumentation circuits with qualified
splices. The next update to the USAR is scheduled to be completed by
September 29, 1989 and the replacement of the terminal str1ps in electrical
penetrations for instrument circuits is scheduled to be completed during
the second (next) refueling outage. The results of the reviews /
inspections / rework identified in Attachment A of this LER are scheduled to
be provided to the NRC under separate letter by June 30, 1989.

Additionally, IP is developing a program of longer-term actior.s to upgrade
the EQ pro 5 ram for CPS. This program will include actions such as 1)
obtaining outside expert assistance to support improvement of the CPS EQ
program, 2) expanding IP's EQ staff and enhancing EQ supervision, 3)
reviewing the adequacy of the EQ procedures for CPS, 4) reviewing the
adequacy of the interface between the engineering and maintenance
departments regarding EQ matters, and 5) verifying the adequacy of EQ
packages. IP expects to have this program developed by June 30, 1989 and
will complete implementation of the program by the end of 1989.
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ANALYSIS OF EVENT

The issues identified in the DESCRIPTION OF EVENT section of this LER have
existed since initial plant operation with the exception of Subject Number
4. The hole in the tape splice, described in Subject Number 4, was made
during the first refueling outage when the cover of the condulet containing
the butt splice was replaced following rework of the splice to resolve EQ
issues.

Assessment of the safety consequences and implications of this event
indicates that this event was safety significant. As a result of the
failure of various plant equipment to meet environmental qualification
retirements, the systems associated with this equipment may not have been
available, under certain plant conditions, to fulfill designed safety
functions.

This event is reportable under the provisions of: 1) 10CFR50.73(a)(2)(1)(B)
because the EQ issues discussed in this LER caused various plant equipment
and/or systems to be technically inoperable in violation of Technical
Specifications, 2) 10CFR50.73(a)(2)(ii) because the EQ issues discussed in
this LER resulted in the nuclear power plant being in a degraded and
unanalyzed condition that could compromise plant safety, 3)
10CFR50.73(a)(2)(v) because the failure of plant equipment to meet EQ
requirements represents a cond$ tion that alone could have prevented the
fulfillment of the safety function of systems, and 4) 10CFR50.73(a)(2)(vii)
because the failure of plant equipment to meet EQ requirements represents a
single condition that caused at least one independent train or channel to
become inoperable in multiple safety systems or two independent trains or
channels to become inoperable on a single safety system.

ADDITIONAL INFORMATION

For further information regarding this event, contact R. T. Kerestes,
Director - Engineering Projects at (217) 935-8881, extension 3982.

LER 87-066-00 discusses the failure of junction boxes to meet EQ
requirements and LER 88-032-00 discusses the failure of butt splices in
motor operators for containment isolation valves to meet EQ requirements,

s
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Attachment A

Causes of and Corrective Actions for EO Conditions

1. 'Subiect - Hydrogen Igniters

; Condition - Terminations which connect certain hydrogen igniters to

I the associated field leads were insulated with Okonite tape instead
I of Raychem heat shrink tubing.

Cause - The Environmental Qualification (EQ) package for the
hydrogen igniters required the use of Raychem heat shrink tubing for
hydrogen igniter terminations. However, in response to a
Nonconforming Material Re-port (NCMR) in January 1986, the reviewing ,

engineer inappropriately permitted the use of Okonite tape for the
hydrogen igniter terminations, and this decision was incorrectly
accepted by reviewers. This disposition of the NCMR was ,

inappropriately. based upon a Field Gnange Request (FCR) that
permitted the use of Okonite tape splices for certain components, not
including the hydrogen igniters (which utilize wire with insulation
that is incompatible with Okonite tape).

Corrective Action

a) IP reviewed hydrogen igniter construction installation and
inspection documents (travellers) to identify any hydrogen
igniter terminations insulated with Okonite tape. Any Okonite
tape found on hydrogen igniter terminations was replaced with
Raychem heat shrink tubing. Additionally, for those travellers
that indicated that Raychem heat shrink tubing had been
installed on hydrogen igniter terminations during construction,
IP reviewed maintenance-related documents to verify that
Okonite tape was not used during subsequent maintenance of the
hydrogen igniter terminations.

'

b) IP reviewed EQ packages to identify other components that were
environmentally qualified with Raychem heat shrink tubing. IP

reviewed a sample of work documents and/or inspected a sample
of the components identified to verify that Raychem heat shrink
tubing was used as required by the EQ packages,

i
c) IP reviewed vendor-supplied cable for EQ devices in a 100% '

Relative Humidity (RH) environment to verify that the cable
insulation is compatible with the insulation material of the
splice installed during construction.

,

1
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2. Subiera - Vendor Termination Boxes on MSIVs

Condition - Okonite tape in a termination box on a Main' Steam
Isolation Valve (MSIV) had not been replaced with Raychem heat shrink
tubing as required.

Cause - As part of the action to protect Okonite' tape splices against
postulated submergence, IP decided to inspect termination boxes for
the presence of Okonite tape and either replace the Okonite tape with
Raychem heat shrink tubing or drill holes in the boxes. In the case
of the termination boxes for MSIVs, IP decided to replace the Okonite
tape with Raychem heat shrink tubing. The maintenance person
assigned to inspect the termination box for the MSIV in April 1989
mistakenly inspected the wrong box and therefore did not identify the
Okonite tape. The maintenance person appropriately lined out the job
step and the corresponding Quality Control (QC) hold point for
installation of Raychem heat shrink tubing as not applicable because
the termination box did not contain Okonite tape. This resulted from
only one person performing an inspection of the termination box.

Corrective Action -

a) IP inspected the correct termination box on the MSIV and
replaced any Okonite tape with Raychem heat shrink. tubing. QC

'

verified the inspection and any rework.

b) IP reviewed the completed checklists for the other related
inspections performed in April 1989 to identify other instances
in which only maintenance personnel (not maintenance and QC
personnel) performed an inspection of a termination box. If
any additional instances were identified, IP reinspected the
associated components to verify that the termination boxes did
not contain Okonite tape (thereby ensuring that at least two
inspections were performed for each of the termination boxes).

3. Subiect - GE Instrument Racks

Condition - The test conditions specified in the EQ test reports for
terminal strips which connect H22 instrument circuits in junction
boxes on panels supplied by General Electric (GE) did not bound the
environnantal conditions to which the terminal strips may be
subjected in their installed location at CPS. In particular, the
test reports did not provide conclusive evidence demonstrating that
the terminal strips were covered with moisture during the test
because the test was conducted at 97% RH. Additionally, the test
temperatures for high humidity conditions did not bound the
temperatures at high humidities postulated for CPS. As a result, the

g. ~ ... .. .. .1
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leakage current test data did not exist for terminal strips covered
with moisture at the postulated temperatures for CPS.

Cayse - Initial review of the qualification test did not identify
this condition.

Corrective Action -
.

a) IP replaced the terminal strips in the junction boxes
containing EQ circuits on the GE panels in question with
spliced connections insulated with Raychem heat shrink tubing.

b) IP reviewed EQ instrumentation circuits to identify locations
where terminal strips were utilized to connect instrumentation
cables in 100% RH environments. IP verified the acceptability
of the associated EQ packages for these applications.

4. Subiect - Perforated Tape Splice

Conditio_D - A hole was identified in a tape splice inside of a
condulet for a motor heater lead.

Cause - The hole was caused by the fasteners which hold the condulet
cover in place. A larger condulet should have been utilized to
prevent damage to the internals.

Corrective Action -

a) IP repaired the hole in the splice and replaced the condulet
with a larger condulet to ensure that the damage does not
recur.

| b) IP reviewed similar condulets for motor heater leads to verify
that other splices had not been damaged. If any damage was
identified, IP repaired the damage as required by engineering
evaluation.

c) IP reviewed a sample of other condulets to verify that the
splices had not been damaged.

5. Subiect - Solenoid Valve Leads

Condition - Cannon plug connectors utilized on the terminations of
the Eugen Seitz solenoid operated air pilot valves for the main steam
safety relief valves (SRVs) were not covered with Raychem heat shrink
tubing as indicated in the SRV Environmental Qualification package.

g,*oaM =a .u a opo me.o.eu sseus
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Cpuse - The vendor (NUTECH) performed the Environmental Qualification
of the SRV with a Raychem heat shrink sleeve but did not identify
that the Raychem heat shrink sleeve was a design requirement needed
to meet Environmental Qualification of the SRV. Because NUTECH
failed to identify this design requirement, the Raychem heat shrink
sleeve was not installed at CPS. (Note: this was the only EQ
service provided by NUTECH for CPS. This item has been reported
pursuant to 10CFR Part 21.)

Corrective Action -

a) IP revised the vendor manual for the SRVs to require the
installation of Raychem heat shrink tubing over the Cannon plug
Connectors,

b) IP installed Raychem heat shrink tubing on the Cannon plug
connectors utilized on SRV solenoid terminations.

c) IP reviewed EQ connectors that other vendors supplied to CPS to
identify those connectors that were qualified with Raychem heat
shrink tubing covering the connector. IP verified that Raychem
heat shrink tubing was installed in ti3e identified
applications.

6. Subiect - Damper Assembly

Condition - Limit switches on the actuator for a damper assembly
located in a harsh environment were qualified for high radiation
environments but not for 100% RH.

Cause - The limit switches were not environmentally qualified for
100% RH because the engineer who initially designated the EQ
classification for the damper assembly relied upon an incorrect
drawing to identify the boundary between adjoining EQ zones.

Corrective Action -

a) IP installed an Electrical Conduit Seal Assembly (ECSA) on the
limit switches in order to qualify them for a 100% RH
environment.

b) IP reverified harsh environment boundary specifications to j

verify that the boundary drawings were correct. If any

boundary errors were identified, IP determined whether any
equipment was affected. IP corrected any field discrepancies
prior to entering Mode 2. IP will submit corrected ;

environmental zone maps as part of the next update to the
Updated Safety Analysis Report.
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7.. Subiect - Magnetrol Level Switches -1

|

|~ Condition - Magnetrol level switches did not contain provisions for 1
- protection against submergence,

aCause - The Magnetrol level switches were not required to be- 1

protected against submergence because IP did not and does not
consider submergence of these switches from condensation or intrusion-
of spray or water to be possible. |

!

Action - To resolve this issue, IP installed ECSAs on Magnetrol level
switches to protect the switches against postulated submergence due
to condensation or intrusion of spray. Additionally, IP reviewed.
other EQ end-use devices required to operate in harsh environments to e j

verify that those devices were either qualified for or protected
against submergence. IP made appropriate modifications to any '

devices that were identified as not satisfying the current
interpretation of submergence. j

8. Subiect - ITT Valve Actuator |

Condition - ITT hydromotor damper actuators did not contain
provisions for protection against submergence. !

Cause - The ITT hydromotor damper actuators were not required to be |
protected against submergence because IP did not and does not !
consider submergence of these actuators from condensation or i

intrusion of spray or water to be possible. '

'i

Action - To resolve this issue, IP installed drains immediately |
upstream of the ITT hydromotor damper actuators to protect the
actuator internals against postulated submergence. Additionally, IP
reviewed other EQ end-use devices required to operate in harsh
environments to verify that those devices were either qualified for
or protected against submergence. IP made appropriate modifications
to any devices that were identified as not satisfying the current !

interpretation of submergence.

9. Subiect - Electrical Enclosures

Condition - Some junction boxes, pull boxes, condulets, and end-use
devices did not contain provisions for protection of their contents
against submergence.

I
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Cause - The junction boxes, . pull boxes, condulets, and end-use
devices in question were not required to be protected against
submergence because IP did not and does not consider submergence of
these devices from condensation or intrusion of spray or water to be
possible.

Acticn -

a) IP drilled weep holes in accessible Class 1E pull boxes located
in 100% RH environments located in the containment, steam
tunnel and drywell.

b) IP conducted a walkdown of accessible devices that were
required to operate in a 100% RH environment and that could
have contained Okonite tape splices per specifications in order
to identify which of these devices were not protected against
postulated submergence. Based upon the results of the
walkdown, IP drilled weep holes for devices that could have
contained Okonite tape splices, installed ECSAs in the devices,
replaced the Okonite tape splices with Raychem-insulated
splices, or prepared a written justification 'for operation with
the component in its current configuration.

c) IP reviewed work documents, construction travellers and

maintenance-related documents for those components and
associated cable and terminations located in harsh environments
to identify locations where Okonite tape was used during
construction and maintenance. This review encompassed those
environmentally qualified electrical end-use devices located in
100% RH environments and the associated cable and terminations
(including juretion boxes, pull boxes, terminal boxes,
condulets and other enclosures) running from the end-use
devices to the location where the cable exits the 100% RHi

environment. IP ensured that Okonite tape was only utilized in
authorized applications, including inaccessible devices. For
applications in which Okonite tape was not appropriately
qualified for submergence, IP replaced the tape with Raychem
heat shrink tubing or drilled a weep hole in the device to
protect against postulated conditions involving submergence,

d) IP reviewed other EQ end-use devices required to operate in
harsh environments to verify that those devices were either
qualified for or protected against submergence, and made
appropriate modifications to any devices that IP identified as
not satisfying the current interpretation of submergence.
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10. Subiect - Posting of FECNs

Condition - A Class 1E pull box in the containment did not have a
required weep hole.

Cause - The pull box had been added to the plant via authorization of
a Field Engineering Change Notice (FECN). Sargent and Lundy (S&L)
did not pqst the FECN against the list of pull boxes located in the
containment. This list was used by IP to identify the pull boxes
requiring weep holes. Since the pull box in question was not on this
list, a weep hole was not drilled in the box.

Corrective Action
1

a) ^ IP drilled a veep hole in the identified pull box and posted
the FECN against the drawing that lists the pull boxes in the
containment.

b) IP reviewed the FECNs prepared by the engineer who made this
error to verify that no other discrepancies existed in the
specification of the applicable series of drawings for pull
boxes,

c) IP verified the accuracy of the listings of Class 1E junction
boxes and Class 1E pull boxes.

11. Subiect - Vacuum Breaker Limit Switches

.Q_p_ndition - Unqualified butt splices were identified inside the limit
switch compartments of drywell vacuum relief valves.

Cause - These limit switches were encompassed within the scope of the
reinspection conducted in January through March 1989. However, they
were not inspected because the Maintenance Work Requests (MWRs)
governing the inspections inappropriately stated that the limit
switch compartments should not be opened; therefore, only the first
access point back from each limit switch was inspected.

Corrective Action -
,

a) IP installed Raychem heat shrink tubing on the unqualified butt
splices identified in the limit switches.

b) IP reviewed directions contained in the work documents utilized
in the butt splice reinspection in January to March 1989 to
verify that no incorrect directions, other than those discussed
above, were given. IP performed reinspection and rework if
necessary,
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c) Appendix.1 to this Attachment describes other IP corrective
actions that were applicable to this condition and other.
conditions.

12. Subiect - Motor Heaters on ECCS Pump Motors

Condition - Butt splices were installed on control cables for the

motor heaters for the Emergency Core Cooling System (ECCS) pumps.

Cause - These butt splices were installed on size 19/22 AWG control
cables. These cables were not within the scope of the 1989
reinspection because an engineering review of the vendor manual for
the control cable and the specification for the butt splices utilized
in these components incorrectly determined that the butt splices were
too small to fit the cables.

Corrective Action

a) IP installed Okonite tape on the unqualified butt splices
identified in the motor heaters for the ECCS pumps.

b) IP generated a list of control and power cables which could
physically fit into a butt splice and identified the cables on
which butt splices may have been used. IP identified the
components in which these cables were terminated and compared
the list of these components with the list of components
inspected az part of the 1989 butt splice reinspection. IP
inspected any components which were located in 100% RH
environments and which had not been previously inspected. IP
reworked any unqualified butt splices identified as a result of
this effort.

c) Appendix 1 to this Attachment describes other IP corrective
actions that were applicable to this condition and other
conditions.

d) In addition to the butt splices discussed above, butt splices
were installed on a power cable to a Reactor Core Isolation
Cooling (RCIC) valve. Construction specifications prohibited
the use of butt splices on power cables. The Constructor did
not comply with these specifications when it installed the butt
splices on the power cables. Based upon the prohibition
contained in the construction specifications, Engineering
personnel excluded the power cables from the scope of the butt
splice reinspection conducted in January to March 1989;
consequently, these butt splices were not detected during these
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reinspection. Okonite tape was installed on these butt
splices. Appendix 1 to this Attachment describes other
corrective actions for this and other conditions.

| 13. Subject -Electrical Penetrations (Instrument)

Condition - Terminal strips used in top-entry electrical penetrations
for instrumentation are not adequately protected from spray. In
addition, two enclosures for bottom-entry electrical penetrations
were slightly warped, which might allow spray to impinge on the
terminal strips.

Cause -. Personnel reviewing the EQ package for the terminal strips
determined that the saturated steam test performed for the terminal
strips. bounded conditions. involving spray. Therefore, the electrical,.

| penetration enclosures were not designed to provide protection
against containment spray.

Corrective Action -

a) Prior to entering Mode 2 following the first (current)
refueling outage, IP performed the following field work:
*

With respect to the top-entry penetration for Division I
instrumentation, IP sealed the cable entry and caulked
the penetration enclosure to prevent spray from impinging

| on the terminal strips.

* With respect to the top-entry penetration for Division
III instrumentation, IP replaced the terminations with

Raychem-insulated splices. This action obviated any need
for sealing of this penetration.

* With respect to the remaining penetrations for
instrumentation (which are bottom-entry penetrations), IP
caulked the penetration enclosures to prevent spray from
impinging on the terminal strips.

[ Note: It will not be necessary for IP to maintain the
seals on the penetration and penetration enclosures
following replacement of the terminations discussed in
Action (d) below.)

b) Prior to entering Mode 2 following the first refueling outage,
IP reviewed EQ packages for equipment in the containment to
verify that EQ equipment required to operate under spray
conditions had been tested under spray conditions.
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c) IP responded to the following requests from the NRC prior to
entering Mode 2 following the first refueling outage. This
response was provided to the NRC in IP letter U-601452, dated
May 17, 1989.

* " Provide documentation on acceptance threshold of leakage
current for the affected instruments."

* " Provide a qualitative or quantitative analysis that'
compares the containment environment under accident.

conditions to the test chamber environment and how the
differences may affect test results."

* " Provide documentation of the moisture deposition tests
run on 5/8/89 at Conax and their applicability to the
qualification test run on the electrical penetration."

* "What is IP's course of action to resolve NRC concerns on
the qualification testing involving terminal blocks?
Provide your program scope and schedule."

d) By the end of the second refueling outage, IP will replace the
terminations with Raychem-insulated splices or other qualified
devices for instrument circuits required to operate in a harsh

i

100% RH environment.'
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APPENDIX 1 TO ATTACHMENT A

Corrective Actions Aeolicable to Several EO Conditions

.

As a result of the identification of unqualified butt splices discussed in
Subjects 11 and 12 in Attachment A, IP decided to verify the scope of the

| butt splice reinspection conducted in January through March,1989, to
' verify that butt splices within this scope were properly qualified, and to

prevent additional unqualified butt splices from being installed.
| Therefore, IP has taken the following actions:

a) IP established an independent review board of knowledgeable
individuals (Plant Manager, Manager - Nuclear Training Department,
Director - Operations Monitoring Programs, and Director - Maintenance
and Technical Training) who did not participate in the previous butt
splice reinspection. The review board reviewed the methodology used
in eliminating components from the scope of the butt splice and weep
hole reinspection. The results of the review were provided to the
Nuclear Station Engineering Department (NSED) for incorporation into
the scope of the reinspection discussed below,

b) IP reviewed construction travellers and maintenance-related documents
for environmentally qualified electrical end-use devices and

associated cables and terminations located in 100% RH environments
and identified components where butt splices, Okonite tape and
Raychem heat shrink tubing were used in construction and maintenance.
This review encompassed those environmentally qualified electrical
end-use devices located in 100% RH environments and the associated
cable and terminations running from the end-use devices to the
location where the cables exit the 100% RH environment. For
components that were not previously reinspected, IP reinspected the
components and reworked any unqualified butt splices.

c) IP reviewed a 1985 Corrective Action Request (CAR) involving
reinspection of butt splices and identified the components which the
CAR identified as containing a butt splice. IP compared these
components with the list of components inspected as part of the 1989
butt splice reinspection. IP inspected any components which were
located in 100% RH environments and which had not been previously
inspected. IP reworked any unqualified butt splices identified as a
result of this effort.

I d) IP verified that existing maintenance and design instructions
prohibit the use of butt splices or Okonite tape splices without
first obtaining documented concurrence from NSED.
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e) IP developed standard inspection criteria for cable termination to
which appropriate Maintenance, Engineering and Quality personnel will
be trained. IP established a recurring training program.

.
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