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On August 27, 1985, Unit 2 entered Mode 2 (Startup), with controlled leakage
exceeding the limit of Technical Specification (TS) 3.4.6.2. Plant personnel
performing Surveillance Test Procedure (STP) M-54, VMeasurement of Reactor Coolant
Pump Seal Injection Flow," were unaware that two of the four flow measurement
orifices (FE-144 and FE-115) had previously been installed backwards in the reactor
coolant pump (RCP) seal injection lines. On June 29, 1987, the incorrect
installation was discovered by Instrumentation and Controls technicians. The
Engineering Department determined that the reversed orifice plates had caused an
erroneous RCP seal injection flowrate indication approximately 20 percent (1.5 .gpm)
less than the actual flowrate for each of the two seal injection lines.

The orifices were installed correctly and the flow measurement surveillance test of
the RCP seal injection lines was completed July 2, 1987. \

The cause of this event was lack of adequate detail in the written instructions for
orifice installation.

All flow measurement orifices that provide data for TS-related surveillance tests
were inspected to verify proper orientation. Four other orifice plates were found
installed backwards. These incorrect installations did not adversely affect any TS

surveillance tests or system performance. The Hork Planning Center will provide
written work instruction for proper installation of orifice plates.
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LICENSEE EVENT REPORT (LER) TEXT CONTINUATION
U.S. NUCLEAR REGULATORY COMMISSION
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EXPIRES: 8/31/88
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I. Ini i

Uni t
1 niin

2 was in Hode 2 (Startup).

II. 0 ri Ev n

A. Event:

On August 27, 1985, Unit 2 entered Mode 2 (Startup), with controlled
leakage exceeding the limit of Technical Specification (TS) 3.4.6.2.
Plant personnel performing Surveillance Test Procedure (STP) H-54,
UHeasurement of Reactor Coolant Pump Seal Injection Flow," were unaware
that two of the four flow measurement orifices (FE-144 and FE-115) had
previously been installed backwards in the reactor coolant pump (RCP)
seal injection lines. Controlled leakage is defined as the seal water
flow supplied to the RCP seals.

On June 29, 1987, the incorrect installations were discovered by
Instrumentation and Controls personnel while the unit was in Hode 4 (Hot
Shutdown) during a refueling outage. The Engineering Department
determined that the reversed orifice plates had caused an erroneous RCP
seal injection flowrate indication approximately 20 percent (1.5 gpm)
less than the actual flowrate for each of the two seal injection lines.It was determined that since the orifice plates were incorrectly
installed, results of the monthly required STP H-54 had been adversely
affected four times, exceeding the 40 gpm controlled leakage limit of TS
3.4.6.2.

B.

The orifices were installed correctly and the flow measurement
surveillance test of the RCP seal injection lines was completed
July 2, 1987.

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

C.

None

Dates and approximate times for major occurrences:

l. June — July 1985:

2. August 27, 1985,
December 7, 1985,
January 24, 1986,
and Harch 28, 1986:

The flow measurement orifices on RCP 2-1
and 2-4 were reversed during maintenance on RCP

seal injection lines.

Event dates - STP H-54 was performed to
determine RCP seal injection flow. The "as
left" data combined with the reversed orifice
error exceeded the 40 gpm controlled leakage
criteria of TS 3.4.6.2.
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3. June 29, 1987: Discovery date — Incorrect installation of
FE-144 and FE-115 identified during corrective
maintenanc'e.

4. July 2, 1987: The orifices were installed correctly and the
flow measurement surveillance test of the RCP

seal injection lines was completed.

D. Other systems or secondary functions affected:

None

E. Method of discovery:

An Instrumentation and Controls technician discovered the incorrect
installation during maintenance on the associated flow transmitters.

F. Operator actions:

Not required

G. Safety system responses:

None required

A. Immediate cause:

RCP seal injection flow measurement orifices FE-115 and FE-144 were
installed backwards which caused indicated flowrate to be approximately
1.5 gpm less than actual flowrate for each of the two orifices. This
caused the controlled leakage limit of TS 3.4.6.2 to be inadvertently
exceeded.

B. Root cause:

Adequate detail was not provided in the written instructions to ensure
proper installation and orientation of a flow measurement orifice.

An engineering analysis was conducted to determine the effect of RCP seal
injection flow in excess of the TS limit on the required safety injection flow
at normal operating pressure. Graphical data provided in the Final Safety
Analysis Report and surveillance test'ata from centrifugal charging pump
testing were used to determine the safety injection flowrate margin. It was
concluded that the minimum safety injection flowrate through the boron
injection tank would have been met. Thus, no safegy consequences or,

cations resulted from this e~e~t
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A. The Work Planning Center will provide adequate written instruction for

proper installation of orifice plates.

B. The Hechani cal Hai ntenance department and the Work Planning Center will
conduct a training session on the written instructions for orifice
installation.

C. The Training Department wit 1 include orifice installation instructions at
the quarterly maintenance training seminar and in the Quality Control
Specialist training program.

D. All flow measurement orifices that provide data for TS-related
survei llances were inspected to verify proper orientation. Four other
orifice plates were found to be installed backwards. These incorrect
installations did not adversely affect any TS surveillance tests or
system performance.,

VI. A i inl Infrm in
A. Failed components:

None

B. Previous LERs on similar events:

None
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NUCLCAR POWKA OINIIIA5ION July 28, 1987

PGandE Letter No.: DCL-87-183

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Hashington, D.C. 20555

Re: Docket No. 50-323, OL-DPR-82
Diablo Canyon Unit 2
Licensee Event Report 2-85-029-00

Improper Installation of Reactor Coolant Pump Seal
Injection Orifices Caused Controlled Leakage in Excess
of Technical Specification Limit

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(i), PGandE is submitting the enclosed Licensee
Event Report concerning the improper installation of reactor coolant pump seal
injection orifices whi ch caused controlled leakage i n excess of the Technical
Speci'fication limit.
This event has in no way affected the public'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,

Enclosure
J.D. iffer~ ~

cc: L. J. Chandler
J. B. Martin
P. P. Narbut

.B. Norton
CPUC
Diablo Distribution
INPO
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