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On November 27, 1845, a blown fuse was discovered on solenoid valve SV-306
(Actuation Tr.in A to Main Steam Isolation Valve (MSIV) FCV-44) during a
post-safety frnfecuion review (see LER 85-016). An investigation determined that
the blown fuse was caused by an incorrect wiring change (personnel error) involving
SV-306. This wirirg change is believed to have been the cause of fuse failures
previously discovered on July 27, 1985, August 14, 1985 and August 29, 1985.
Consequently, Actuation Train A to FCV-44 was inoperable from July 27, 1985 to
November 27, 1985 and Action 22 of Technical Specification (T7.S.) Table 3.3-3 was
not met as required by T.S. 3.3.2 Action b. Redundant Actuation Train B was
operable and capable of performing its intended function during this time period,
with the exception of approximately 32 minutes on November 6, 1985 during the
performance of STP I-16B, "Testing of Safety Injection Reset Timer and Slave Relay
K602."

On November 27, 1985, the wiring was corrected, and Actuation Train A to MSIV
FCV-44 was tested by slave relay actuation and returned to service.

To provide assurance that similar problems did not exist in other systems, each
multiple channel engineered safety feature (ESF) that is normally tested by a
co?tinuity check was functionally tested by actuation from its associated slave
relay(s).
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When the event was discovered, the unit was in Mode 3 (Hot Standby) with a
reactor coolant temperature of approximately 550 degrees Fahrenheit and a
pressure of approximately 2235 psig, but had operated in Mode 1 (Power
Operation) to Mode 5 (Cold Shutdown) during the period when the Engineered
Safety Features Actuation System (ESFAS) Train A (JE) to Main Steam Isolation
Valve FCV-44 (SB)(ISV) was inoperable.

Description of Event
A.

I1.
Event:

On November 27, 1985, during a post-safety injection review (see LER
85-016), the circuit protection fuse (SB)(FU) for ESFAS solenoid valve
(SB)(FSV) SV-306 (Actuation Train A to Main Steam Isolation Valve (MSIV)
FCV-44) was discovered blown. HWhile troubleshooting for the cause of the
blown fuse, an incorrect wiring change was discovered involving SV-306.
This wiring change is believed to have been the cause of fuse failures
previously discovered on July 27, 1985, August 14, 1985, and

August 29, 1985. Consequently, ESFAS Actuation Train A to FCV-44 was
inoperable from July 27, 1985 (when the first fuse failure was noted) to
November 27, 1985 and Action 22 of Technical Specification (T7.5.)

Table 3.3-3 was not met as required by 7.5. 3.3.2 Action b. Redundant
ESFAS Actuation Train B was operable and capable of performing its
intended function during this time period, with the exception of
approximately 32 minutes on November 6, 1985 during the performance of
surveillance test procedure (STP) I-16B, "Testing of Safety Injection
Reset Timer and Slave Relay K602."

On November 27, 1985, the wiring was corrected and ESFAS Actuation

Train A to MSIV FCV-44 was satisfactorily tested by slave relay (SB)(RLY)
actuation and returned to service. All four main steam isolation valves
were functionally tested using STP V-3R2, "Exercising Main Steam
Isolation Valves FCV-41, 42, 43 and 44",

Both Diablo Canvon Power Plant and General Construction records were

reviewed, and
wiring change
indicate that
retermination

. In March
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circumstances:

no documentation was found which could identify when the
was made. However, results of subsequent investigations
the wiring change was most likely made between

work (June 1984) and July 27, 1985 because of the following

1983, preoperational Startup Test TP 33.1, “"Containment

Isolation and Spray Initiation,” demonstrated the wiring to be
functionally correct.
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. In June 1984, SV-306 control circuits were "reterminated" after the
completion of plant modifications which required a "determination”
of SV-306 circuits due to a rerouting of conduit.

Revision 00 of this LER mistakenly attributed the fuse failures of
August 14, August 29, and November 27, 1985 to a shorted solenoid in
SV-306 and concluded that the wiring change was made during the solenoid
replacement on September 6, 1985. However, as discussed above, furthor
investigation has determined that (a) the wiring change was not made
during the solenoid replacement; (b) the wiring change most likely
occurred between retermination work (June 1984) and July 27, 1985; (c)
the wiring change caused the November 27, 1985 fuse failure; and (d) the
wiring change is believed to be the cause of the July 27, August 14, and
August 29, 1985 fuse failures.

B. Inoperable structures, components, or systems that contributed to the
event:

None
C. Dates and approximate times for major occurrences:

1. March 1983: Preoperational Startup Test TP 33.1 demonstrated the
wiring to be functionally correct.

2. June 1984: SV-306 circuits “"reterminated"” after completion of plant
modifications.

3. Between June 1984 and July 27, 1985: A wiring change was made for
which documentation cannot be
Tocated.

4. July 27, 1985: Event Date - SV-306 circuit
protection fuse was discovered blown.

5. August 14, 1985: Same fuse was again found blown.

6. August 29, 1985: Same fuse was again found blown.

7. September 6, 1985: Solenoid for SV-306 was replaced.

8. October 3, 1985: Postmaintenance testing performed on SV-306

using STP v-8, "Determination of Main Steam
Isolation Valve Closure Time-Train A Solenoid.”
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November 6, 1985: Actuation Train B to MSIV FCV-44 taken out of
service for approximately 32 minutes during the
performance of STP I-16B.

10. November 27, 1985: Discovery Date - Same fuse was again found blown.
Wiring problem was found and corrected.
SV-306 was functionally tested by slave relay
acutation using STP V-8. Functional testing
was completed on all four MSIVs using STP
V-3R2.

Other systems or secondary functions affected:

None

Method of discovery:

This event was discovered by plant technicians troubleshooting to find
the cause for the blown fuse 4iscovered during a post-safety injection
review on November 27, 1985.
Operator actions:
None.
Safety system responses:
None
. Cause of Event
Immediate cause:

A short circuit around solenoid valve SV-306 prevented ESFAS Actuation
Train A from actuating FCv-44.

Root cause:

The root cause is attributed to personnel error (cognitive and
procedural) as follows:

1. An incorrect and undocumented wiring change was made which resulted
in the inoperability of ESFAS Actuation Train A to MSIV FCv-44,
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2. Postmaintenance testing performed on SV-306 relied on the standard
surveillance test STP V-8 to demonstrate operability. However, the
incorrect wiring change could not be detected by the STP.

3. The equipment history data base was incomplete. The DCPP procedural
requirements for the equipment history data base did not include the
requirement to report blown fuses.

IV. Analysis of Event

ESFAS Actuation Train A to FCV-44 was inoperable from July 27, 1985 until
November 27, 1985. However, redundant Actuation Train B was operable during
this time period, as demonstrated during a main steam isolation following a
safety injection on August 29, 1985 (see LER 2-85-007) and auring the
performance of STP V-3R2 on November 27, 1985. Therefore, Actuation Train B
was capable of closing FCV-44 had the need arisen, with ine exception of
approximately 32 minutes on November 6, 1985 during the performance of

STP 1-16B. However, if the MSIVs had received a closure signal during these
32 minutes, the main steam system is designed to accommodate a single failure
offa MSIV; therefore, this event did not affect the public's health and
safety.

V. Corrective Actions

A. The wiring was corrected, SV-306 was functionally tested by slave relay
actuation using STP V-8, and all four MSIVs were functionally tested
using STP V-3R2.

B. To provide assurance that similar problems did not exist in other
systems, each multiple channe) engineered safety feature (ESF) that is
normally tested by a continuity check was functionally tested by
actuation from its associated slave relay(s).

C. MWork planning center personnel and maintenance foremen have been
counseled to ensure that appropriate postmaintenance functional testing
is specified in shopwork followers.

D. To provide additional assurance that proper postmaintenance testing fis
conducted on safety-related components, Administrative Procedure C-653,
“Post Maintenance Testing", was revised to require that the planned
postmaintenance testing is reviewed by the organization performing the
maintenance to ensure that it confirms the adequacy of the maintenance
and also tests the equipment features upon which the maintenance 1s
performed.
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The Operations Department issued a Shift Order on January 3, 1986 and a
Shift Foreman memorandum on January 6, 1986 to require that all blown
fuse indications be documented by an Action Request (AR) to provide a
complete equipment history data base.

Electrical and I&C maintenance personnel received adcitional training
emphasizing the importance of checking the equipment history data base as
part of investigative and troubleshooting techniques during the
performance of corrective maintenance.

Although the specific date of the wiring change has not been established,
the clearance procedural controls used for work control were strengthened
during the transition from plant construction to operation and provide
additional assurance that such changes will not occur in the future.
Since no changes of the nature described above have been identified as
originating after plant operational procedures were implemented,
additional strengthening of these procedures does not appear to be
necessary.

1 Informati
Failed components:
None
Previous LERs on similar events:

LER 2-85-014, "Wiring Change Causes the Inoperability of Feedwater
Isolation Valve FCV-439." The event described in LER 2-85-014 was
discovered after the event date of this LER (2-85-019). Therefore, the
corrective actions reported in LER 2-85-014 could not have prevented
occurrence of the event described in LER 2-85-019.

This event is also the subject of Enforcement Action EA 86-04 issued by
NRC Region V on Febuary 12, 1986. PGandE letter DCL-86-071 dated

March 14, 1986, provided a response to EA 86-04 and, in addition to the
above corrective actions, discussed problems and corrective actions
regarding the Technical Review Group investigation.
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PACIFIC GAS AND ELECTRIC COMPANY

- ! BEALE STREET o« AN FRAN

JAMES D. SHIFFER

VICE PRESIDENT

NUCLEAR POWER GINERATION

April 15, 1986
PGandE Letter No.: DCL-86-104

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Docket No. 50-323, OL-DPR-82
Diablo Canyon Unit 2
Licensee Event Report 2-85-019-01
Wiring Change Resulted in Inoperability of Redundant Actuation
Train A to Main Steam Isolation Valve FCV-44

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(1), PGandE is submitting the enclosed revision
to Licensee Event Report 2-85-019-00. Since the submittal of Revision 00 on
December 7, 1985, further investigations into this event have resulted in
revisions to the description of how and when the wiring change occurred and
the duration of the period of inoperability. Due to the substantial changes,
revision bars are not included.

This event has in no way affected the pubiic s health and safety.

Kindly acknowledge receipt of this material on the enclosed copy of this
letter and return it in the enclosed addressed envelope.

_Sincerely,
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Enclosure i

. J. Chandler

T. Dodds

B. Martin

. Norton

. E. Schierling ,”
CPUC 74
Diablo Distribution L
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