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On November 20, 1987, and January 16, 1988, the time interval requirement specified
by Technical Specification (TS) 4.3.2.2, Table 3.3-3, "Engineered Safety Features
Actuation System Instrumentation," Functional Unit l.f., "Steam Flow in Two Steam
Lines-High," was exceeded, including the allowed extension of TS 4.0.2. Technical
Specification 4.3.2.2 was exceeded when Unit 1 steam flow channels 512 and 513, and
522 and 523 were not time response checked on November 20, 1987, and January 16,
1988 respectively.

On May 12, 1988, management determined that the Unit 1 surveillance requirement for
time response testing of the "Steam Flow In Two Steam Lines - High" surveillance
interval was exceeded.

The cause of the event was personnel error, in that TS 4.3.2.2 was improperly
interpreted and implemented.

A review of past calibration history verified that the affected channels would have
performed their intended function. Also, other ESF functions were available to
provide an ESF signal for this type of accident. Therefore, the health and safety
of the public has not been affected by this event.

To prevent recurrence, Surveillance Test Procedure (STP) I-33A "Reactor Trip and
ESF Time Response Testing," will be revised to correct the sampling frequency as
required by the TS.
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I. ~l

Unit 1 was in Hode 1 (Power Operations) at 1M@ power.

II. r i n v

On November 20, 1987, and January 16, 1988, the time interval requirement
specified by Technical Specification (TS) 4.3.2.2, Table 3.3-3, "Engineered
Safety Features Actuation System Instrumentation," Functional Unit l.f., "Steam
Flow in Two Steam Lines-High," was exceeded, including the allowed extension of
TS 4,0.2. Technical Specification 4.3.2.2 was exceeded when Unit 1 steam flow
channels 512 and 513, and 522 and 523 were not time response checked on
November 20, 1987, and January 16, 1988, respectively.

Technical Specification 4.3.2.2, Table 3.3-3, Functional Unit l.f, requires
one channel per function to be tested once every N times 18 months, where N is
the total number of channels specified in the "Total Number of Channels" column
of Table 3.3-3. For this functional unit the total number of channels
specified in the "Total Number of Channels" column is 2/steam line. Therefore,
all channels are required to be sampled once every 2 X 18 (N X 18) or 36
months. In accordance with STP I-33A, "Reactor Trip and ESF Time Response
Testing," all 8 channels were being tested once every 72 months (N was assumed
to be 4 instead of 2), therefore the sampling frequency was not in accordance
with the TS 4.3.2.2.

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

None

C. Dates for ma)or occurrences:

1. November 20, 1987: Under the allowed extension of TS 4.0.2, TS
4.3.2.2 was exceeded including the allowed
extension of TS 4.0.2 when Unit 1 steam flow
channels 512 and 513 were not time response
checked.

2. January 16, 1988: Under the allowed extension of TS 4.0.2,. TS
4.3.2.2 was exceeded including the allowed
extension of TS 4.0.2 when Unit 1 steam flow
channels 522 and 523 were not time response
checked.
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3. Hay 12, 1988: Discovery Date. Plant Hanagement determined that
the Unit 1 TS 4.3.2.2 time interval was exceeded.

4. Hay 24, 1988: Conference call with NRR to discuss TS 4.3.2.2
surveillance requirements.

D. Other systems or secondary systems affected:

None

E. Hethod of discovery:

The appropriateness of the ESF time response testing program sequence, and
the fact that the testing frequency for steam flow channels 512, 513, 522,
and 523 may not be in accordance with the requirements of TS 4.3.1.2 and
4.3.2.2, was identified by I&C and brought to the attention of Plant
Engineering.

F. Operator actions:

None

G. Safety system responses:

None

f v n

A. Immediate Cause

STP I-33A, "Reactor Trip and ESF Time Response Testing," contained the
wrong test frequency.

B. Root Cause

Personnel error (cognitive) in that TS 4.3.2.2 was improperly interpreted
and implemented. This misinterpretation was the result of the functional
trip logic drawing being used to determine the number of redundant
channels instead of the requirement outlined in the TS. The number of
redundant channels was then used to determine the test frequency for the

'TS.
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IV. n 1 1 f h n

A. Analys1s of Consequences of Event

1. Past calibration history

A review of past calibration history for the affected channels showed
that the channels are highly stable. This review verified that the
affected channels would have performed their 1ntended function if
called upon during Unit 1 operation.

2. Rupture of a main Steam Line

The ESF instrument for the "Steam Flow in Two Steam Lines-High" is
provided to detect a rupture of a main steam line (FSAR Update
15.4.2.1) and to 1n1tiate an ESF if the h1gh flow is 'in co1ncidence
with either low-low RCS average temperature or low steam 11ne
pressure in any two lines. Had a degradation 1n time response of the
channels not been detected other ESF actuations, such as
two-out-of-four low pressurizer pressure signal, would have been
available to initiate the ESF (FSAR Update 15.4.2.1.1).

Since the calibration review determined that the affected channels would
have performed the1r 1ntended functions and other ESF were available to
detect a rupture of a ma1n steam line, the health and safety of the public
has not been affected by this event.

B. NRC Requested Information'

conference call was held between Diablo Canyon Power Plant (DCPP) and
Nuclear Reactor Regulation (NRR) to discuss the TS 4.3.1.2 and 4.3.2.2
surveillance requirements on Hay 24, 1988. Dur1ng this phone
conversation, NRR requested that certa1n 1nformation pertaining to these
surve111ance requirements be 1ncluded 1n the LER. Th1s information 1s
provided below.

1. Slave Relay Testing

Slave relays (RLY) which control the actuation of the ESF valves (V)
are not t1me response tested, but are assigned a conservat1ve time
response t1me of 12 milliseconds. The basis for not time response
testing these relays is prov1ded 1n Regulatory Gu1de 1.118 (Rev. 2,
1978) and IEEE Standard 338-1977. Regulatory Guide 1.118 states that
requirements and recomnendations contained in IEEE Standard 338-1977
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are considered acceptable methods for the periodic testing of
electric power and protection systems. IEEE Standard 338-1977,
Section 6.3.4, Paragraph 3 states:

Response time testing of all safety related
equipment, ls not required lf, ln lieu of response
time testing, the response time of safety system
equipment ls verified by functional testing,
calibration checks or other tests, or both. This
ls acceptable lf lt can be demonstrated that
changes ln response time beyond acceptable limits
are accomplished by changes ln performance
characteristics which are detectable during
routine periodic tests.

The IEEE criteria above ls supported by the following basis:

a. All slave relays are functionally tested on a quarterly
frequency and the coil-side circuits are tested for continuity
on a bimonthly frequency. These functional tests will determinelf a slave relay has failed.

b. The slave relays have few moving parts, therefore, degradation
will normally be exhibited as a catastrophic failure of the
device caused by a broken contact, coll failure, armature jam,
broken wire or loose connection which would be detected during a
routine periodic test.

C. The vendor's literature for the slave relay documents a normal
operation time ln the range of .5 to 12 milliseconds. KPP has
used a constant of 12 milliseconds. The TS required response
times of the systems-that contain these devices vary from 7 to
66 seconds. Therefore, degradatlon of the time response of a
slave relay will not cause a perceptible increase ln a systems .

response time.

Based on the above criteria, DCPP has not time response tested the
slave relays. However, KPP management has reassessed the time

inconstant

used for slave relays ln STP I-33A and has decided to either
test the slave relays to determine the actual closing time or assume
a response time of 1 second. There ls no credible degradatlon
scenario that would cause the response of a slave relay to exceed 1

second. The slave relay would fall before this type of time'esponse
would be attained.'ailure of the slave relay would then be detected
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2.

3.

V. rr iv

during a routine periodic functional test. In addition to the
revision of the time constant above, KPP will be placing additional
requirements 1n the STP H-16, "Safeguards Active Component Operation
by Slave Relay Operation," series of procedures. These additional
requirements in this quarterly functional test of slave relays, will
require the operator performing the test to verify that the slave
relay responds promptly once the test switch has been pressed.

Problems Associated with Functional Units Tavg Low-Low and Steam Line
Pressure - Low

Both of these funct1onal units have one detector in each loop or
steam line supplying 1nput for the logic circuit. For both of these
functional units the "Total Number of Channels" column of Table 3.3-3
lists one as the number of channels. KPP has interpreted this as
meaning N equal to four. Hestinghouse has supported this
1nterpreta'tion. This interpretation 1s based on the number of
redundant channels making up the logic for these functions being
four. The functional redundancy is provided by four sensors, one in
each loop or steam 11ne.

Instrument Sampling.

Both TS 4.3.1.2 and 4.3.2.2 require one channel per function to be
tested such that all channels are tested in a period of N X l8
months. DCPP had been performing time response testing on a per loop
or per steam generator basis. Each 18 month period all of the
detectors 1n a loop or steam generator were tested. The procedure
was implemented in this fashion because the functional trip logic was
used to determine the frequency or the number of redundant channels.
DCPP management has reassessed the methodology of performing these
tests and will revise the sampling plan to require at least one of
the detectors associated with a protection set to be sampled in each
18 month per1od.

A. Immed1ate Corrective Actions:

To determine wh1ch surveillance tests were missed, past records
associated w1th TS 4.3.1.2 and 4.3.2.2 were reviewed to determine -the
last time this surveillance was performed for each component for a
functional unit. Based on this review, a new testing frequency was
determined for each component.
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VI.

2. Additional functional units on Unit 1 are being time response tested
during the present refueling outage to ensure proper phas1ng 1nto the
new sampling plan.

B. Corrective Actions to Prevent Recurrence:

1. STP I-33A will be revised to correct the sampling frequency as
required by the TS.

2. Time response testing will be performed on functional units on Unit 2
during the upcoming outage, to ensure the new testing frequencies are
consistent with TS requirements.

1 1 n 1 nf rm 1 n

A. Failed Components:

None

B. Previous LERs on similar problems:

None
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Pacific Gas and Electric Company 77 Beate Street

San Francisco, CA 94106

4151973 4684
TVN 910 372 6587

James 0. Shiffer

Vice President

Nuclear Power Generation

June 13, 1988

PGt.rE Letter No. DCL-88-154

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

Re: Docket No. 50-275, OL-DPR-80
Diablo Canyon Unit 1

Licensee Event Report 1-87-029-00
Hissed Surveillance when the ESF Time Response Test Frequency
was not followed due to Hisinterpretation of the Technical
Specification Requirement

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(i)(B), PGS E is submitting the
enclosed Licensee Event Report, concerning a missed surveillance
when the ESF time response test frequency was not followed due to
misinterpretation of the Technical Speci fication requirements .

Kindly acknowledge receip't of this material on the enclosed copy of
this letter and return it in the enclosed addressed envelope.

Sincerely,

. D. Shiffer~ ~

cc: J. B. Hartin
M. H. Hendonca
P. P. Narbut
B. Norton
H. Rood
B. H. Vogler
CPUC
Diablo Distribution
INPO
DCO-88-TN-N052

Enclosure
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