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This voluntary LER is being submitted for information purposes only as described in
Item 19 of Supplement Number 1 to NUREG-1022.

On .February 17, 1988, with Unit 1 in Hode 1 (Power Operation), ten main steam line
code safety valves were found outside of the required Technical Specification (TS)
3.7.1.1 tolerance band. All ten valves were read)usted and returned to service
within the allowable TS action statement time limit.

On Harch 9, 1988, with Unit 1 in Hode 3 (Hot Standby), all three pressurizer code
safety valves were found outside of the required TS 3.4.2.2 tolerance band. All
three valves were ad)usted and returned to service within the allowable TS action
statement time limit.

The root cause of the pressurizer and main steam line code safety valve setpoint
drift is not known.

PG&E will send the Unit 2 pressurizer code safety valves to an offsite test
facility during the current refueling outage to set the lift setpoints on a live
steam apparatus. A supplemental report will be submitted to report the testing
results. This test is intended to remove variables in the testing process that may
affect the 11ft setpntnt test1ng and setttng.
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Unit 1 was in Hode 3 (Hot Standby) for the pressurizer code safety valve
testing. Unit 1 was 1n Hode 1 (Power Operation) at 87 percent power for the
main steam 11ne code safety valve testing.

1 n v

A. Event:

Unit 1 second refueling outage pressur1zer code safety valve testing

On March 9, 1988, with the unit in Hode 3 (Hot Standby), Surveillance
Test Procedure (STP) H-77, "Safety and Relief Valve Testing," was
performed on the pressurizer code safety valves (AB)(RV). STP H-77
specifies that testing be performed on the pressurizer safety valves
in accordance with Hechanical Maintenance Procedure (HP) H-7.23,
"Pressurizer Safety Valve Lift Point Setting Using Air Set Pressure
Dev1ce." The testing 'on the pressurizer code safety valves was
performed by Furmanite Corporation using an,1ndustry accepted
Trevitest hydraulic assist testing methodology to predict the lift
setpoint. The Trevitest apparatus 1s a hydraulic assist mechanism
that is attached to the stem of the code safety valves. The device
provides the extra force required to make the code safety valves lift
with normal reactor coolant system pressure being applied to the
valve. The extra force that 1s required to 11ft the valve is
recorded and converted to a pounds per square inch measurement which
can be added to the system pressure at the time of the test in order
to obtain a predicted valve 11ft setpoint. All three pressurizer
code safety valves were found to be outs1de Technical. Specification
3.4.2.2 tolerance of +/- 1'L. TS 3.4.2.2 requires that, the
pressurizer code safety valves be set at 2485 psig +/- 1'X (ie.,
2460.2 — 2509.8 psig). The results are as follows:

Val ve First Lift X Tolerance Deviation

RCS-1-801 0A 2525 psig 2X High

RCS-1-8010B 2358 psig 6% Low

RCS-1-8010C 2459 psig 2X Low

These valves were ad)usted, retested with the Trevitest apparatus,
and returned to service to the TS 3.4.2 2 tolerance band within the
required TS action statement t1me. STP H-77 requires that the valveslift twice consecutively without ad)ustment with1n the required
tolerance in order to declare the code safety valve operable.

2304S/0063K

MAC FOAM SSSA
19491





HWC fate 444A

LICENSEE EVENT REPORT {LER) TEXT CONTINUATION AttAOVEO OM4 HO 4140&104
EXflllES 4131144

DIABLO CANYON UNIT 1

TEXT M'me ~ e~ ~ adown@ HIKAnn 444'el 1171

o s o o o 275

$ (QU[hTIALivy 1 i

0 1 8

ifV'|SION
4QU $ 1

0 0

All-of the pressurizer code safety valves were removed during. Hode 6

(Refuel1ng) for inspection, ma1ntenance, and leak testing. No

unusual characteristics were noted that could explain the valves
11fting outs1de of the TS tolerance criteria. The valves were
reinstalled and tested 1n place on the pressurizer when the unit
reentered Hode 3 (Hot Standby) following the Unit 1 second refueling
outage. Ad)ustments to the setpoints of the valves were required to
be within the +/- .1X cr1ter1on because the valves had been set cold
on a test stand with nitrogen gas pressure.

2. Previous pressurizer code safety valve testing

The Trevitest method for test1ng code safety valves has been used
previously 1n the Un1ts 1 and 2 first refueling outages. The
reliability of this test method was verif1ed by PGIEE at Hyle
Laboratories in 1986 using a 11ve steam test apparatus. The testing
showed that the Trev1test apparatus predicted 11ft setpoint compared
favorably with the actual lift setpoint when tested on the live steam
apparatus.

On August 30, 1986, with the unit in Mode 3, the pressurizer code
safety valves were tested during the Unit 1 f1rst refueling outage.
A su+nary of those results are listed below:

Val ve First Lift Second Lift 'L Second Lift
Tolerance Deviation

RCS-1-8010A

RCS-1-8010B

2747 ps1g

3028 psig

2555 psig 3X High

2494 psig 1% High

RCS-1-8010C 2661 psig '438 psig Fl Low

After a review of the test data, 1t was concluded that the first 11ft
data were incorrect since the loop seal had not been drained prior to
test1ng the valves. The Trevitest rig was not capable of accurately
predicting the lift setpoint because there 1s not as much stem rise
when passing water as opposed to a steam medium. Hhen water moves
through the seat area,. very 11ttle valve stem displacement occurs
because of the different physical properties of liquid and steam.
After the loop seal cleared during the first test, steam entered the
valve seat area, and a larger valve stem displacement occurred. This
larger stem displacement at an elevated hydraulic test pressure
resulted 1n an 1naccurately high predicted lift setpoint. Th1s event
was previously reported 1n LER 1-86-018-00.
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On Harch 4, 1987, with the unit in Hode 3, the Trevitest method was
used to test the pressurizer code safety valves on Unit 2 during its
first refueling outage. A suamary of those results are listed below:

Valve Lift Setpoint i Tolerance Deviation

RCS-2-8010A 2450 ps i g

RCS-2-8010B 2516 ps i g

RCS-2-8010C 2501 psig

FL Low

2X High

1'L High

In summary, the testing data from the last three outages have not
produced a clear trend as to whether valves will be out of tolerance
in either the high or low direction. There have been no visual
indications of defects that could explain the behavior of valves with
predicted lift setpoints outside of their TS limits.

3. Unit 1 second refueling outage main steam line code safety valve
testing

On February 17, 1988, with the unit in Hode 1, STP H-77 was performed
on the main steam line code safety valves (SB)(RV) using the
Trevitest test device. Ten code safeties were found to be outside
their TS 3.7.1.1 tolerance of +/- 1'L as specified in TS Table 3.7-2.
The results were as follows:

Valve First Lift X Tolerance Deviation

RV-3
RV-8
RV-9
RV-10
RV-12-
RV-13
RV-14
RV-59
RV-60
RV-223

1050 psig
1034 psig
no lift
1071 psig
no lift
no lift
1074 psig
1063 psig
1104 psig
no lift .

1.4% Low
4.14 Low

2.9X Low

2.6'2 Low
1.4'L Low
1.3X High

Four of the above valve tests are annotated as no lift. During thelift testing of these valves the test director determined that thelift setpoints were clearly outside of the acceptance criteria band
high and terminated the test. All valves were reset and tested until
they were within TS 3.7.1.1 criterion.
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An estimate of the lift setpotnt of the four valves destgnated as "no
lift" has been made. The method used to arrive at this estimate ts
as follows. The set pressure at which the test was terminated was
determined from the Trevttest chart data. The ad)ustment required to
make the valves lift on subsequent tests was recorded on the
surveillance test data sheet. The number of turns on the ad)usttng
nut for the code safety valves can be correlated to pressure (pstg).
The number of turns on the ad)usttng nut (calculated tn psig) was
then added to the pressure at which the tests vere terminated. This
method provides an estimated system pressure the code safety valves
would have lifted. The results of this prediction are shown below:

Valve Predicted lift setpotnt 'l Tolerance Deviation

RV-9
RV-12"
RV-13
RV-223

1180
1177
1153
1179

Fl High
9X High
6X High
6X High

RV-9, RV-12, RV-13, and RV-223 were disassembled and inspected to
determine a mode of failure. No failure mechanism could be
identified. A metallurgical analysts was performed on the disc of
RV-223 to determine tf any bonding phenomenon could be associated
with the high lift setpotnt of the valves. No such conclusion was
reached and the analysts dtd not indicate abnormalities with the disc
material.

The main steam line code safety valves are constantly exposed to live
steam during power operation. There ts no liquid loop seal upstream
of the valves as there ts with the pressurizer code safety valves.

I

4. Previous main steam line code safety valve testing

The Trevitest method for testing code safety valves has been used
previously tn the Units 1 and 2 first refueling outages. On August
29, 1986, twenty main steam line valves were tested during the Unit 1

first refueling outage. A summary of those results are listed below:
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Setpoint . Number of Valves within Tolerance Range

li 2'L % 4'X 5'X 6X

1065

1078

2 1

1 1 1 1

1090 1 3

1103 1 3

1115

TOTALS 9 7 2 1
'

Of the eleven valves that lifted out of the acceptance criterion of
+/- 1'L, three valves lifted lower than the set pressure and 8 valves

. lifted higher than the set pressure (during the February 17, 1988,
test, five valves lifted higher than specification and 5 valves
.lifted lower than specification). It should be noted that during the
August 29, 1986 test, RV-9 and RV-223 lifted within the +/- 1'l
acceptance criterion. RV-12 and RV-13 lifted at +4'X and +2%,
respectively, during the same test. RV-7 lifted at +6'L during the
August 29, 1986 test. It was removed and found to have rust on the
sliding internals. During the February 17, 1988, Trevitest lift
setpoint test it lifted within TS 3.7.1.1 acceptance criterion.

A comparison of the August 29, 1986, data and the February 17, 1988,
data do not reveal any consistent patterns. Valve setpoint drift
appears to be neither consistently high nor low for any particular
valve. The data are inconclusive with regard to setpoint drift.
On Harch 4, 1987, the Trevitest method was used to test the twenty
main steam line safety valves on Unit 2 during its first refueling
outage. A summary of those results are listed below:
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Setpoint Number of Valves within Tolerance Ranges

1% 2X 3X 4'X

1065

1078

1090

1103

3 1

2 1

1 1

1115

TOTALS

2 1 1

10 3 4 3

Ten main steam line code safety valves were outside of TS 3.7.1.1
criterion. Nine valves were high out of tolerance and only one code
safety valve was low. These data are in contrast to the Unit 1 data,
which show high and low out of tolerance measurements fairly equally
distributed for the main steam line code safety valves.

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

None

C. Dates and approximate times for ma]or occurrences:

1. February 17, 1988: Ten main steam safety valves were outside the
technical specification tolerance band. The
valves were read)usted and retested to confirm
they were within the acceptance criterion.

2. Harch 9, 1988: Three pressurizer safety valves were found
outside their technical specification tolerance
band and were read)usted and retested to be
within the acceptance criterion.

D. Other systems or secondary functions affected:

None
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E. Hethod of discovery:

Dur1ng performance of STP H-77.

F. Operator actions:

Hone required

G. Safety system responses:

Hone

A. Immediate cause:

The code safety valves did not liftwithin TS 3.4.2.2 and TS 3.7.l.l
tolerance bands of +/- lX.

B. Root cause:

l. Pressurizer code safety valves
I

The root cause for th1s event 1s pending results of the Unit 2
testing and d1scussions with the valve manufacturer following the
testing.

The following are prel1minary conclusions regarding root cause:

a. The ad)ustments required for the setpoints on the pressurizer
safety valves are due to the 1nherent valve characteristics
based on industry experience w1th mechanical code safety valves.

b. Based on the data taken, there does not appear to be any
evidence to 1dentify any particular root cause (the data are
scattered and random).

c ~ A contr1butory cause may be temperature effects dur1ng test1ng
of the safety valves. The pressur1zer code safety

valves'pstreamloop seal has to be drained prior to testing with the
trevitest apparatus. The time delay assoc1ated with dra1n1ng
the loop seal and lifting the safety valve may increase the
valve internals temperature due to live steam=being applied
under the valve disc.
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2. Hain steam line code safety valves

The root cause of the four stick1ng valves and the s1x valves that
experienced setpoint drift has not been determined. "Self welding"
of the disc and seat was considered as a poss1ble root cause, but was

re)ected due to these parts be1ng made of dissimilar metals and the
1nspection and metallurgical analysis d1d not detect any evidence of
this phenomenon occurr1ng.

Based on previous test1ng, the ad)ustments required for the setpoints
on the main steam safety valves are due to the 1nherent valve
characteristics based on 1ndustry experience with mechanical code
safety valves. Based on the data taken, there does not appear to be
ev1dence to identify any part1cular root cause for the setpoint drift
problem.

IV. An l i f h n

Westinghouse Electric Corporation has provided PGhE with a technical
assessment of plant safety of the past Diablo Canyon Unit 1 operation with the
steam generator and pressur1zer safety lift tolerances being greater than the
1 L allowed by the DCPP Technical Specifications. The technical assessment
evaluated non-LOCA and LOCA acc1dents for operation of the code safety valves
as they were found during surveillance testing.. The non-LOCA acceptance
criteria were )udged by Westinghouse to be met with the code safety valves out
of tolerance. The LOCA safety assessment used a reference plant that bounds
the characteristics of DCPP Units 1 and 2. The assessment concluded that the
reference plant's analys1s 1s more limiting than DCPP even when operating
outside the Technical Specification tolerances of the steam generator safety
valve setpoints and no l0 CFR 50 l1mits were violated. The techn1cal
assessment concluded that. there was no signif1cant 1mpact on the safety of the
plant if it was assumed that the unit operated with the code safety valves in
the as-found condition. Therefore, there were no safety consequences or
implications that resulted from this event.

V. rr
A. Imediate corrective act1ons:

l. Pressurizer code safety valves

a. The valves were leak tested and reinstalled.
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2. Hain steam 11ne code safety valves

a. The valves that were outside of the TS 3.7.l.l tolerance band
were read]usted and retested to within the acceptance criterion.

B. Corrective actions to prevent recurrence:

l. Pressurizer code safety valves

a. The valves were removed, d1sassembled, and inspected for signs
of damage. Ho failure mechanism or 1rregularities were noted.'l l sliding surfaces were inspected for gall1ng or wear.

b. During the current Unit 2 refueling outage, the pressurizer
safety valves will be removed and tested at an offs1te test
facility for setpoint verification. The test at an offs1te
test facility 1s to simulate plant conditions in which the
valve is intended to operate. This test is intended to control
variables in the testing process in order to improve
reliability of setpoint repeatib111ty.

2. Hain steam line code safety valves

a. The four valves that did not liftwere removed, disassembled,
and inspected for determ1nation of the root cause of failure to
meet the acceptance criterion. Ho failure mechanism was
identified that could explain the performance of the valves.
Potential corrective act1ons will be discussed with the
manufacturer.

VI. A 1 1 n 1 nf rm

A. Failed components:

Hone

B. Previous LERs on s1milar events:

LER 1-86-018-00 Pressurizer Code Safety Valves Found Outside
Techn1cal Specification Limits During Surveillance
Testing.
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This voluntary LER was subm1tted when the Unit 1 pressurizer code safety
'alves were found outside of Techn1cal Specification 11mits during the
Unit 1 first refue11ng outage. This was the first t1me the Trevitest
hydraulic apparatus had been used by PGhE to test code safety valves at
Diablo Canyon. The 1nsensitivity of this test to predict lift setpoints
with the liquid loop seal in place was not understood during the first
test. Procedures were revised to require loop seal dra1ning prior to
testing the pressur1zer code safety valves. No root cause or correct1ve
actions could be establ1shed for the gener1c industry problem of setpo1nt
drift of the code safety valves.
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Pacific Gas and Electric Compan)'7 Beate Street

San Francisco,, CA 94i06
4i5f972 7000
T'O'X 9iG 372 6567

James D. Shiffer

Vice President
Huctear Pov:er Gene:atron

September 30, 1988

PGhE Letter No. DCL-88-229

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

Re: Docket No. 50-275, OL-DPR-80
Docket'No. 50-323, OL-DPR-82
Diablo Canyon Unit 1 and 2
Licensee Event Report 1-88-018-00
Pressurizer and Hain Steam Line Code Safety Valves Found
Outside Technical Specification Setpoint Tolerance Limits Due
to Indeterminate Causes

Gentlemen:

PGfEE is submitting the enclosed voluntary Licensee Event Report
concerning pressurizer code safety valves and main steam line safety
valves with lift setpoints found outside Technical Specification
limits during surveillance testing. This report is being submitted
for information purposes only as described in Item '19 of Supplement
Number 1 to NUREG-1022.

This eveht 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,,

J. D. S

cc: J. B. Hartin
H. H. Mendonca
P. P. Narbut
B. Norton
H. Rood
B. H. Vogler
CPUC
Diablo Distribution
INPO

Enclosure

DC2-88-MM-N029
DC2-88-HM-N030
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