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Attachment A
PG&E Letter DCL-95-220

BASIS FOR REQUESTING EMERGENCY REVIEW AND APPROVAL OF
LICENSE AMENDMENTREQUEST 95-06

Introduction

Recent (September 12 to 29, 1995) extensive main steam safety valve
(MSSV) testing, as discussed further below, has indicated that MSSVs have
a setpoint lift distribution specific to each valve that may exceed+1 percent.
Based on this recent extensive testing and further evaluation of these
preliminary test results, PG&E now believes that this liftdistribution occurs
regardless of whether the valve is set on live steam or with a hydraulic lift-
assist device. This situation was unavoidable and could not be anticipated
because a more comprehensive understanding of the overall setpoint
variability was only possible following the extensive testing recently
performed on the Units 1 and 2 MSSVs.

PG&E will continue its ongoing test program to perform additional testing on
live steam at the Westinghouse test facility. The following is a summary of
information discussed with the NRC in a teleconference on September 29,
1995, regarding factors that have increased PG&E's understanding of MSSV
setpoint variability.

1. Testing Methodology

Testing of the MSSVs to comply with the Technical Specification (TS)
3/4.7.1.1 requirements is typically conducted at 100 percent power
approximately three weeks prior to beginning scheduled refueling
outages. Additionally, MSSVs may also be reset on live steam at a
Westinghouse test facility prior to returning them to service. Using a
hydraulic lift-assist methodology, if two consecutive lifts were not within+1
percent of the allowable TS setpoint, the valve would have been adjusted
and/or retested until two successful lifts within tolerance were obtained.
These acceptance criteria are required by the ASME Code and must be
satisfied prior to declaring the valve operable and initiating testing of the
next valve.

Industry and PG&E's Diablo Canyon Power Plant (DCPP) have
historically used the Trevitest hydraulically-assisted test method. The
Trevitest equipment was actuated by a technician when valve liftwas
detected by hearing a hiss or pop from the valve. The liftpressure was
determined by interpretation of a recorder chart.





During the sixth refueling outage for both units, the MSSVs were set using
live steam pressure at the Westinghouse test facility to eliminate potential
errors related to in-situ testing using Trevitest equipment. Also, as part of
PG8 E's ongoing effort to improve MSSV testing, DCPP recently
implemented the AVK"Ultra-Star" test methodology.

The AVKmethodology is similar to the Trevitest hydraulically-assisted test
methodology. The principal difference is that the AVKmethodology
acquires data and controls the equipment electronically, determining the
liftpoint of the valve by an acoustic sensor actuation. The AVK
methodology thereby minimizes the potential for human error. The AVK
methodology was qualified by a series of tests conducted at the
Westinghouse test facility using DCPP spare safety valves. Approximately
220 tests were conducted on essentially four valves (the three DCPP
spares, one of which was rebuilt with new and different materials following
a complete series of tests on the valve) to develop a correlation between
the AVKtest equipment and steam. The initial qualification tests,
performed on these four valve configurations, indicated that the difference
in the AVKliftpressure determination versus the steam liftpressure
determination appeared to be within+1 percent.

An additional live steam correlation was performed from the Unit 2 post-trip
evaluation for the valves that lifted during the transient. AVKequipment
verified the liftpressure of the MSSVs that lifted, to within 10 psi of the
actual lift points (as based on plant instrumentation).

PGB E believes that the initial AVKtest results to date indicate that this test
methodology is reproducible and correlates very well to steam lifts.
Further correlation testing between live steam and AVKsetpoints will be
performed on the Unit 1 MSSVs at the Westinghouse test facility.

2. Recent Test Results

On September 14, 1995, MSSV testing was completed using the AVK
methodology in preparation for the Unit 1 seventh refueling outage. The
as-found liftsetpoints for 19 of the 20 Unit 1 MSSVs were determined to
be outside the TS 3.7.1.1 allowable setpoint tolerance of+1 percent. Of
these 19 valves, sixteen lifted between 3 percent and 9 percent above
their nominal setpoints. The valves were returned to within k1 percent as
required by the TS. Initial high valve liftpoints are further discussed
below.

In response to the Unit 1 MSSV test results, testing of the Unit 2 MSSVs
was initiated on September 21, 1995. Prior to completion of this testing, a
Unit 2 manual reactor trip occurred on September 23, 1995. This trip was
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unrelated to the MSSV testing. The following are the results of the testing
that was completed prior to the Unit 2 trip: of the sixteen valves tested,
eleven lifted high greater than 1 percent, five lifted high greater than 3
percent, and one lifted low greater than 3 percent.

During the Unit 2 trip on September 23, 1995, two of the lowest-set
MSSVs lifted when condenser vacuum was lost. These valves, RV-3 and
RV-7, which are 1065 psig valves, lifted at approximately 1028 and 1023
psig, respectively, as indicated by the plant process computer. Follow-up
testing with AVKequipment, verified that the liftpoint of RV-3 had
decreased by approximately 20 psi from its as-left set pressure (the valve
had just been set on September 22, 1995 at 1065/1059 psi for the last two
lifts after adjustment).

RV-7 testing was in progress at the time of the reactor trip. The MSSV
locknut had not yet been re-tightened when the reactor trip occurred.
Operations had notified the testing crew to stop testing RV-7 due to the
rapid load decrease and potential loss of vacuum, thus the crew did not
have time to properly tighten the locknut. RV-7 operated several times
during the transient due to the locknut not being tightened and the
subsequent reduction in the valve's setpoint. The as-found AVK
measured lifton RV-7 agreed closely with the last plant-recorded liftat
980 psig.

Later in the transient, when operations was attempting to recover steam
generator pressures with the 10 percent steam dump valves, RV-11 lifted
at approximately 1047 psig, which is about 20 psi below its as-left setting
from the testing conducted on September 22, 1995 (1084/1 065/1 067 psi
as-found and as-left without adjustment). AVKtesting verified that the lift
point had decreased.

Initial evaluation of the post-trip data indicates that RV-8 may also have
lifted. PG&E's investigation of the potential RV-8 lift is continuing.

Following evaluation of the Unit 2 MSSV test and trip results, PG8 E
undertook an extensive MSSV testing program to further evaluate this
information. This program is discussed below.

3. Evaluation of Recent MSSV Testing

During attempts to adjust the valves to within their required TS tolerance,
repeated lifts without adjustment of the MSSVs have shown random lift
point variability.
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Recently, additional extensive AVKtesting has been conducted during
September 21 to 29, 1995, that indicates that each valve has an AVKlift
distribution or "signature" that should be established before adjustments
of the setpoint are made. Adjustments are made by turning the adjusting
nut to change the amount of compression on the valve spring. Following
the establishment of the signature and determination of the distribution
mean (by performing numerous AVKlifts), an adjustment is made to the
valves to increase or decrease the setpoint (an adjustment of one flat on
the adjusting nut is typically about 8 to 12 psi), if required. The mean of
the signature is used since the majority of the valve lifts should occur
around that value. Based on the test results to date, PG8 E believes that
the valve will liftwithin the established variance around the new set point.

The lift point variance using AVKwas determined for most of the Unit 2
valves. The Unit 2 valves that lifted within ~1 percent and did not require
adjustment were not disturbed with additional testing. These valve
signatures indicate that not all of the valves are capable of liftingwithin+1
percent, and in some cases can exceed M percent. A statistical analysis
of the results to date indicates that a valve that lifts within one sigma of
the mean will liftwithin k3 percent of its setpoint (within -2/+3 percent for
the 1065 psig valves).

Further testing will be performed at the Westinghouse test facility in order
to establish valve-specific setpoint distributions and statistics for the
Unit 1 MSSVs, and to further confirm the correlation between AVKand
live steam testing.

4. High Initial Lifts

Testing experience has shown that the initial lifthas typically been high
after a period of power operation. The reason for the initial high lift is
believed to be related to a sticking phenomenon between the valve nozzle
and disc seats. The cause of the sticking phenomenon appears to be
galling of the disc and nozzle seats and subsequent microbonding of the
galled material. The microbonding appears to be due to the different
materials used in the disc and the nozzle seats and their interaction due
to the differences in their respective thermal coefficients. Another of the
postulated reasons for the valves sticking is seat bonding due to
excessive oxide growth. The oxide scale forming on both surfaces
effectively interlocks with the layer on the opposing surface. The growth
mechanism is thought to be initiated following seat resurfacing and heat-
up prior to testing. Surface roughness and the galling previously
discussed are believed to contribute to this bonding process. A program
was initiated in the late 1980s and has continued to evolve in an attempt
to identify the root cause of the high initial lifts.
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The MSSV liftdata for both units were reviewed for lifts at power, and the
valves that exhibited high initial lifts greater than +3 percent beyond the
nominal setpoint were identified as being potentially subject to seat
binding/bonding. The three percent value was chosen since these lifts
are typically beyond the maximum valve variance noted during the Unit 2
follow-up testing, and this value is consistent with the a3 percent
tolerance allowed by the ASME code. As noted by past DCPP licensee
event reports, a total of 55 tests were identified with liftpoints greater than
+3 percent. In all but two cases on Unit 1, the second liftof the valve was
within +3 percent of the required setpoint; in greater than 50 percent of
the lifts, the second liftwas within k1 percent of the required TS setpoint.
This data provides assurance that should the valves be challenged during
a transient while subjected to the seat binding/bonding phenomenon, the
valves will still be available for overpressure protection and heat removal.
The transient pressure spike(s) will "pop" the valve and once the bond is
broken, the valve will revert to a liftvalue well within the accident analysis
assumptions and reasonably close to their nominal set point. The more
recent extensive MSSV testing provides further assurance that the
average MSSV liftwill be within its signature, and therefore, will provide
the required overpressure protection.

Summary

PG&E was in the process of submitting a license amendment request to change
the MSSV setpoint tolerance prior to these recent DCPP test results. Further
improvement of this program by utilization of the AVKtest methodology has
identified a potential industry generic problem with MSSV setpoints, regardless
of whether the MSSVs are set on live steam or by use of a hydraulic liftassist
device. PG&E believes its actions regarding this matter have been prudent and
timely, and therefore, could not have been avoided.
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Attachment B

PG8 E Letter DCL-95-220

REQUEST FOR EMERGENCY REVIEW AND APPROVAL OF CHANGE TO
TECHNICALSPECIFICATION 3.7.1.1, TABLE3.7-2 - INCREASE IN SETPOINT

TOLERANCES FOR MAINSTEAM SAFETY VALVES

A. DESCRIPTION OF AMENDMENTREQUEST

This license amendment request (LAR) proposes to change Technical
Specification (TS) 3.7.1.1, Table 3.7-2, "Steam Line Safety Valves Per Loop" as
follows:

The Table 3.7-2 setpoint allowable tolerance would be revised from a1 percent to
13 percent, except for the lowest-set pressure safety valves which will be changed
to -2 percent and +3 percent, for the acceptance criteria for valve testing required
by ASME Section XI, Article IVW-3513. The proposed TS change includes a
requirement that the MSSV setpoints be reset to within+1 percent of their nominal
setpoint following testing.

Additionally, the associated TS Bases would be revised to specify that the MSSVs
are required to limit the secondary system pressure to no more than 110 percent of
its design pressure.

Proposed changes to the TS and Bases are noted in the marked-up copy of the
applicable TS pages provided in Attachment C. The proposed TS and Bases
pages are provided in Attachment D. Analyses of the proposed changes are
provided in Attachment E.

B. BACKGROUND

Overpressure protection of the main steam system is provided in part by five
mechanical Code safety valves located on each of the four main steam lines
outside containment and upstream of the main steam isolation valves. There are a
total of twenty main steam line Code safety valves (MSSVs) on each unit, set at
staggered setpoints (1065, 1078, 1090, 1103 and 1115 psig), with sufficient
capacity to limit secondary pressures to less than 110 percent of design.

The main steam system piping and fittings were designed in accordance with ANSI
B31.1967 and B31.1. The main steam system piping is under the jurisdiction of
ASME Section I (1968). The safety valves were designed in accordance with the
requirements of the 1967 Edition through the Summer 1968 Addenda of ASME
Section III. The Diablo Canyon Power Plant (DCPP) inservice test (IST) program
for safety valves currently meets the requirements of the 1977 Edition through
Summer 1978 Addenda of ASME Section XI.
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The 1978 Addenda of ASME Section XI does not specify a tolerance to be applied
to safety valve liftpressure verification. The current TS 3.7.1.1 tolerance of a1

percent has been used as the acceptance criteria for ASME Section XI testing.
ASME Section XI, Article IWV-3513, requires additional safety valve testing when
a safety valve fails to function properly.

Each refueling cycle, the MSSVs are tested in accordance with the requirements of
TS 4.0.5, which references ASME Section XI testing. This requirement specifies
that at least 20 percent of the valves have their setpoints verified (two successful
lifts within a1 percent), or additional valves are tested. The ASME Section XI
schedule used previously for testing additional valves will continue to be used,
except that the criteria for testing additional valves will be a3 percent (-2
percent/+3 percent for the lowest-set MSSVs) of the setpoint instead of a1 percent.
However, all valves that are tested and found outside the a1 percent band will be
reset to within a1 percent of the setpoint. If a valve is found outside 13 percent (-2
percent/+3 percent for the lowest-set MSSVs), a test failure will be declared and
corrective actions and a safety assessment of the failure will be required.

The 1989 Edition of ASME Section XI requires that the MSSVs be tested pursuant
to ANSI/ASME OM-1987, Part 1, "Requirements for Inservice Performance Testing
of Nuclear Power Plant Pressure Relief Devices." This standard allows the "as-
found" setpoint to exceed the nameplate setpoint by up to 3 percent before
declaring the valve inoperable due to a test failure. It also provides a guideline for
testing of additional valves when a valve exceeds the 3 percent tolerance.
Therefore, this LAR is consistent with the current ASME Section XI requirements
for pressure relief devices.

C. JUSTIFICATION

Variability in MSSV liftpoint has been experienced during testing; and has been
reported in Licensee Event Reports (LERs) 1-88-018, Rev. 0 (DCL-88-229, dated
September 30, 1988), 1-88-018, Rev. 1 (DCL-89-172, dated June 27, 1989), 1-94-
003, Rev. 0 (DCL-94-050, dated March 10, 1994), 1-94-003, Rev. 1 (DCL-94-249,
dated November 7, 1994), 2-94-007, Rev. 0 (DCL-94-248, dated November 7,
1994), 2-94-007, Rev. 1 (DCL-94-283, dated December 28, 1994) and the
forthcoming 1-95-011, Rev. 0 (due on or before October 16, 1995). As reported in
the above LERs, MSSVs have failed to meet the current a1 percent acceptance
criteria on the first liftattempt during surveillance testing. Also as described in the
above LERs and in Attachment A of this submittal, PG8 E has aggressively
pursued the cause of the out-of-tolerance setpoint with an ongoing, comprehensive
test program. Attachment A provides details on the testing program. This program
has shown that implementation of an expanded setpoint tolerance range is
desirable to assure that the MSSVs remain within the required TS limits, and that
unnecessary event reporting is eliminated.
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Industry operating experience also has demonstrated thai a setpoint tolerance of
only+1 percent for the MSSVs results in safety valves frequently failing
surveillance tests. NRC IE Information Notice 86-56, "Reliability of Main Steam
Safety Valves," tabulated a number of reports of setpoint variation.

The proposed changes to the Table 3.7-2 setpoint tolerances are consistent with
NUREG-1431, "Standard Technical Specifications - Westinghouse Plants," and
DCPP specific licensing bases. The changes are similar to license amendments
issued for Palisades, Yankee Rowe, Calvert Cliffs, LaSalle, Summer, Seabrook
and San Onofre.

Justification for the emergency nature of this LAR is included in Attachment A of
this submittal.

SAFETY EVALUATION

PGRE has performed a RETRAN analysis of the MSSV setpoint tolerance
relaxation. This RETRAN analysis was originally performed to support LAR 89-11,
"Revision of Technical Specifications 3.4.2.1, 3.4.2.2, Table 3.7-2, and Associated
Bases to Increase Setpoint Tolerances for Safety Valves," dated September 6,
1989, and has been appropriately updated. Auxiliary Feedwater (AFW) is
conservatively assumed to be unavailable in the RETRAN analysis, as assumed in
the Final Safety Analysis Report (FSAR) Update. The RETRAN model,
benchmarking, and results are provided in Attachment E. In addition,
Westinghouse has previously included the effect of relaxing the MSSV setpoint
tolerance to+3 percent during an evaluation of reduced AFW flow (reference
PGRE Letter DCL-95-217 dated September 29, 1995).

The loss of external load and/or turbine trip is the limiting Condition II event for
primary and secondary system overpressurization. Even with all of the MSSVs at
their +3 percent setpoint tolerance, both the primary and secondary system
pressures remained below 110 percent of design pressure.

The analyses for each of the other FSAR Update Chapter 15 accidents were
evaluated for (he relaxed MSSV setpoint tolerance. The evaluation is attached as
part of Attachment E. A peak clad temperature (PCT) penalty of 117'F, due to the
revision of MSSV setpoint tolerance, was assessed by Westinghouse for the small
break loss-of-coolant accident (LOCA) . With this PCT increase, the small break
LOCA PCTs for both Units 1 and 2 still remain below the PCT limitof 2200'F
allowed by 10 CFR 50.46. The relaxation of MSSV setpoint tolerance does not
affect the large break LOCA analysis. The 117 F PCT penalty will be included as
required in a 10 CFR 50.46 PCT margin utilization report within 30 days following
approval and implementation of this LAR.
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The setpoint for the lowest set MSSV is limited to -2 percent to prevent the
setpoints for the lowest set MSSVs from overlapping with the setpoint for the 10
percent atmospheric dump valves (see Attachment E, page 57). Since the no-load
pressure of the main steam system is 1005 psig, and the 10 percent atmospheric
dump valves are set at 1035 psig, overlapping conditions are not expected.

In addition, this tolerance assures that AFW flow is maintained in a range that
assures that steam generator overfill does not occur during a tube rupture
coincident with a 1065 setpoint MSSV lifting at the low-end of its tolerance.

In summary, the conclusions reached in the FSAR Update remain valid and PGRE
believes there is reasonable assurance that the health and safety of the public will
not be adversely affected by the proposed TS changes.

E. NO SIGNIFICANT HAZARDS EVALUATION

PGRE has evaluated the no significant hazards considerations involved with
the proposed amendment, focusing on the three standards set forth in 10 CFR
50.92(c) as quoted below:

The Commission may make a final determination, pursuant to the
procedures in paragraph 50.91, that a proposed amendment to an
operating license for a facility licensed under paragraph 50.21(b) or
paragraph 50.22 or a testing facility involves no significant hazards
considerations, ifoperation of the facility in accordance with the
proposed amendment would not:

(1) Involve a significant increase in the probability or
consequences of an accident previously evaluated; or

(2) Create the possibility of a new or different kind of accident
from any accident previously evaluated; or

(3) Involve a significant reduction in a margin of safety.

The following evaluation is provided for the no significant hazards considerations.

1. Does the change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Analyses demonstrate that the main steam safety valves (MSSVs) with the
revised setpoint tolerances will continue to mitigate transients by preventing
overpressurization of the reactor coolant system and the main steam system.
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In addition, the proposed setpoint revision continues to provide assurance that
the steam generator (SG) will not overfill during a SG tube rupture (SGTR) if
the lowest set MSSV lifts at the low end of its tolerance band.

Therefore, the proposed change does not involve a significant increase in the
probability or consequences of an accident previously evaluated.

2. Does the change create the possibility of a new or different kind of accident
from any accident previously evaluated?

There is no physical alteration to any plant system, nor is there a change in
the method in which any safety related system performs its function. Any main
steam safety valve lifting at the extremes of the proposed tolerance will not
result in a low liftsetpoint that is less than the normal "no load" system
pressure, or a high liftsetpoint that allows main steam system
overpressurization. Even if all of the MSSVs are at the high end of their
tolerance band, overpressurization is precluded.

Therefore, the proposed change does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

3. Does the change involve a significant reduction in a margin of safety?

With the increased MSSV setpoint tolerances, the main steam line safety
valves will still prevent pressure from exceeding 110 percent of design
pressure in accordance with the ASME code. The conclusions of the FSAR
Update accident analyses are unaffected by the change and remain valid.

Therefore, the proposed change does not involve a significant reduction in a
margin of safety.

F. NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the above safety evaluation, PG8 E concludes that the changes
proposed by this LAR satisfy the no significant hazards consideration standards of
10 CFR 50.92(c) and, accordingly, a no significant hazards finding is justified.

G. ENVIRONMENTALEVALUATION

PG&E has evaluated the proposed changes and determined the changes do
not involve (i) a significant hazards consideration, (ii) a significant change in
the types or significant increase in the amounts of any effluents that may be
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released offsite, or (iii) a significant increase in individual or cumulative
occupational radiation exposure. Accordingly, the proposed changes meet the
eligibilitycriteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Therefore, pursuant to 10 CFR 51.22(b), an environmental assessment of the
proposed changes is not required.
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