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U.S. NUCLEAR REGULATORY COIAMISSION

LICENSEE EVENT REPORT (LER)

APPROVED OMB NO. 31504104
EXPIRES: 4/30/92
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INFORMATION COLLECTION REOUESTI 50.0 HRS. FORWARD
COMMENTS REGARDING BURDEN ESTIMATE TO THE RECORDS
AND REPORTS MANAGEMENTBRANCH (F630), U.S. NUCLEAR
REGULATORY COMMISSION, WASHINGTON, DC 20555, ANDTO
THE PAPERWORK REDUCTION PROJECT (31500104). OFFICE
OF MANAGEMENTAND BUDGET, WASHINGTON, OC 20503.
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On October 16, 1992, with Unit 2 in Mode 5 (Cold Shutdown) a problem was
recognized concerning the operation/position of the Engineered Safeguards
Charcoal Filter Dampers. An operator on tour discovered that the 2-HV-AES-2
(Train B) charcoal filter face dampers were closed when they should have been
open. The Train-A Unit (2-HV-AES-1) had been removed from service (fan
breaker was open). This condition should, by design, have automatically
placed the Train-B charcoal filter in service by opening the face dampers and
closing the two bypass dampers. This event was determined to be reportable on
March 9, 1993, as an operation prohibited by Technical Specifications and; an
event where an independent train became inoperable in a system controlling the
release of radioactive material. This event was caused by a piping error on
the instrument air supply to solenoid valve (2-XSO-560) which provides the
control air for the damper operation. Upon actuation of a Containment
Zsolation Phase B (CZ-B) signal, both ESF Ventilation Trains start with flow
going through the associated charcoal filters. Solenoid Valve 2-XSO-560
actuates from a Train-A CZ-B signal, or from the Train A fan being out of
service and provides a cross«train feature to reposition the Train-B ESF
Ventilation Filter Dampers. The piping and print errors were corrected. The
cross-train solenoid features are being added to the CZ Time Response
Procedures prior to the next scheduled tests. The remaining solenoids for the
AES dampers in both Unit 1 and 2 were verified to be installed correctly.
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TEXT CONTINUATION

t APPROVED OMB NO, 31500)Bi
E XP I R ES; O/30/92

ESTIMATED BURDEN PER RESPONSE TO COMPLY WTH THIS
INFORMATION COLLECTION REOUEST: 50A) HRS. FORWARD
COMMENTS REGARDING BURDEN ESTIMATE TO THE RECORDS
AND REPORTS MANAGEMENTBRANCH (P.530), U.S. NUCLEAR
REGULATORY COMMISSION, WASHINGTON, OC 20555, ANO TO
THE PAPERWORK REDUCTION PROJECT (3)504104), OFFICE
OF MANAGEMENTAND BUDGET,WASHINGTON,DC 20503.

FACILITYNAME (1) DOCKET NUMBER (2) LER NUMBER (61

YEAR I'M 5 CUENTIAL p4, rrEVrSION
rrVMSER '"A. NVMSER

PAGE (31

D. C. COOK PLANT — UNIT 2
TEXT //F more e/rece /1 e)o/rer/. Iree er/d/o'one/HRC Form 36649/ (12)

0 5 0 0 0 3 ] 9 3 003 0 0 0 2OF 0 5

Co ditio s Pr o to Occu ce3

Unit 2 was in Mode 5 (Cold Shutdown)

Descri tion of Event:

On October 16/ 1992/ a problem was recognized concerning the
operation/position of the Engineered Safeguards Features (ESF) Charcoal Filter
Dampers (EIIS/BH-DMP). An operator on tour discovered that the 2-HV-AES-2
(Train B) charcoal filter face dampers were closed when they should have been
open. The Train-A Unit (2-HV-AES-1) had been removed from service (fan
breaker was open). This condition should, by design, have automatically
placed the Train-B charcoal filter in service by opening the face damper and
closing the two bypass dampers.

An investigation revealed that the incorrect position of the 2-HV-'AES-2 face
and bypass dampers was caused by an incorrect piping configuration (air supply
piped to wrong solenoid part) of the instrument air supply to solenoid valve
(2-XSO-560) (EZZS/LF»SOL) which provides the control air for the damper
operation (see attached drawing). Upon actuation of a Containment Isolation
Phase B (CZ-B) signal, both ESF Ventilation Trains start with flow going
through the associated charcoal filters. Solenoid Valve 2-XSO-560 actuates
from a Train-A CZ-B signal, or from the Train A fan being out of service and
provides a cross-train feature to reposition the Train-B ESF Ventilation
Filter Dampers. Solenoid 2-XSO-560 ensures cross«train backup for Solenoid
Valve 2-XS0-564, which actuates on a Train-B, CI-B signal. If solenoid
2-XSO-564 would have failed during an accident, the supply air piping error
would have prevented solenoid 2-XSO-560 from performing its backup design
function for the Train-B ESF Ventilation Filter dampers and prevented use of
the manually actuated Solenoid Valve 2-XSO-565 to correctly position the
dampers.

The instrument air piping in the plant agreed with the appropriate Plant
Drawing. With the piping in the incorrect configuration, the 2-HV«AES-2 face
and bypass dampers would not have operated on a CZ-B signal from Train A, or
from the open breaker on fan 2-HV-AES-1 as originally designed.

The control system for the AES face and bypass dampers was modified by a
Design Change (RFC-12-991) in 1977. The change provided Train redundancy. Zt

" could not be conclusively determined if the piping was originally installed as
shown on the drawing, or if there was a drawing error and the tubing at the
solenoid was changed at a later date to match the drawing.

The condition has gone undetected until this time due to the fact that the
cross-train features were not included in the individual ESF Time Response
Tests for Train-A or Train-B Containment Isolation. The dampers are locally
verified to operate when their respective Train CI operates. Neither the
cross-train solenoid actuation or verification of subsequent damper operation
was included in the surveillance tests. Protection was still provided by the
Train B CZ-B circuit.

NRC Form 366A (669)
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Descri tion of Event continued:

This event was determined to be reportable on March 9, 1993, as an operation
prohibited by Technical Specifications, and an event where an independent
train became inoperable in a system designed to control the release of
radioactive material.
Cause of Event3

This event was the result of a print error. Zt could not be determined when
the solenoid had been i.nstalled incorrectly since a review of the design
change test data indicates that the solenoid valve was successfully tested
in 1977. The Design Change Test included the following steps:

1. Initiate Phase B, Train A isolation signal, and verify that the bypass
dampers for both AES-1 and AES»2 move to the charcoal flow position."

2. Open the main breaker for fan AES-1 and verify that dampers for both
AES-1 and AES-2 move to the charcoal flow position."

While these steps were signed off as having been successfully performed, the
record did not provide an indication as to whether the damper positi.on was
visually confirmed or confirmed by way of the Control Room status light.
Zn addition to the pri.nt error, verification of the cross-train solenoid
actuation/damper operation was not added to the appropriate surveillance,
following installation of Design Change RFC 12-991.

Anal sis of Event:

The determination of operability is based on the followi.ng scenarios Assume
an initiating event whereby both AES Fans start. Assume that a Phase B
isolation signal is provided by both Trains. The single failure assumption is
that XSO-564 (control solenoid for Train B Phase B isolation signal to Train B
AES vent and filter train) does not move to its trip position. Given the
above single failure and that XSO-560 (control solenoid for Trai.n A Phase B
i.solation signal to Train B AES vent and filter train) was piped improperly,
bypass dampers HV-AES-2-D1 and 2-D2 would not close and Face Damper,
HV-AES-2-D3, would not open. This would cause the Charcoal Filter System to
remain in its bypass mode.

The safety significance of the inoperability of the Train B ESF Ventilation
System air exhaust filter has been reviewed. Nuclear Safety and Licensing
calculation RD 85-03, dated May 204 19854 provided an analysis of the
off-site 0-2 hour thyroid dose resulting from RCS leakage outside Containment
following a large-break LOCA. Using the assumptions from Section 14.3.5 of
the UFSAR, and taking no credi.t for the removal of radioactive iodine by the
ESF Ventilation System charcoal filters. The results of the analysis
indicated that the 0-2 hour dose at the site boundary would be
approximately 4.6 rem.

NR C Form 35BA (589)
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nal s s of Event conti ued:

The 4.6 rem increase in the site boundary dose represent a relatively small
increase in the 0-2 hour site boundary dose of approximately 150 rem reported
in the UFSAR for the large-break LOCA. Considerable margin still exists
before reaching the 10 CFR 100 limit of 300 rem to the tyroid, even with no
credit for charcoal filtration.
The failure of Train-B of the ESF ventilation unit dampers to
function properly is reportable under 10 CFR 50.73.(a)(2)(i)(B) and
10 CFR 50.73.(a)(2)(vii)(C). Based on the results of the analysis, it is
concluded that the condition described above did not represent a significant
hazard to the health and safety of the public.
Corrective Actions:

)'he

tubing configuration was corrected and 2-HV-AES-2 was returned to service
on November 7, 1992. Proper operation of the circuit was verified by opening
the breaker for Fan 2-HV-AES-1 and ensuring that the AES-2 Face and Bypass
Dampers cycled to the correct position, directing flow through the charcoal
filter in 2-HV-AES-2. The solenoid piping and associated drawings, for the
remaining AES System solenoids for both Units 1 and 2, were verified to be
correct.
The design change process has undergone many improvements since 1977. More
detailed reviews are conducted, and better documentation is provided, of
Design Change testing required to verify operability and design function of
the system.

To ensure that the system continues to operate as designed, procedure change
requests have been issued for surveillance procedures which test these
systems. Revisions to the ESF time response Train-A and Train-B Procedures
will include verification that each AES fan's dampers will move to the
charcoal filtration mode when the opposite Train receives a Safety Zngection
signal. These procedure revisions are scheduled to be completed by
December 15, 1993 (prior to the next scheduled test). The drawing has been
revised to show the correct piping configuration.

Failed Com onent Identification:
Component Z.D.: 2-XSO-560, 2-HV-AES-1-D1, D2, and D3 - Containment Zsolation

Phase-B TR-A Control Solenoid (EZZS/LF-SOL).

Manufacturer: Automatic Switch Co.

Model: JHB830081F

Previous Similar Events:

There have not been any previous similar events.

) NAC Form 388A (889)
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This drawing shows the correct solenoid installation.
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