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Pacific Gas and Electric Company

March 18, 1997

PGRE Letter DCL-97-035

245 Maiket Street, Room 937-N9B
San Francisco, CA 94105

iltallingArfdmss
Mail Code N9B
P.O. Box 770000
San Francisco, CA 94177
41 5/973-4684 Fax 41 5/973-231 3

Gregory M. Rueger
Senior Vice President and
General Manager
Nuclear Power Generation

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

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Revision of the Bases for Technical S ecification 3/4.9.2 Refuelin 0 erations-
Instrumentation

Dear Commissioners and Staff:

Enclosed for your information is a revision of the Bases for Technical
Specification (TS) 3/4.9.2, "Refueling Operations - Instrumentation." The
revision allows use of an alternate source range detector during Mode 6
(Refueling). Enclosures include analyses of the'TS Bases revision
(Attachment A), changes to the TS Bases page (Attachment B), and the
retyped TS Bases page (Attachment C).

In accordance with 10 CFR 50.59, this TS Bases revision became effective on
March 7, 1997, upon review and approval by the Plant Staff Review Committee
and the Plant Manager.

The TS Bases revision was determined not to involve an unreviewed safety
question.

Sincerely,

Greg ry M. Rueger
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Document Contr esk
March 18, 1997
Page 2

cc: Edgar Bailey, DHS
Steven D. Bloom
Ellis W. Merschoff
Kenneth E. Perkins
Michael D. Tschiltz
Diablo Distribution

Enclosures
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Attachment A
PG8 E Letter DCL-97-035

REVISION OF TECHNICALSPECIFICATION
BASES 3/4.9.2, REFUELING OPERATIONS - INSTRUMENTATION

A. DESCRIPTION OF TECHNICALSPECIFICATION BASES REVISION

The revision of the Bases for Technical Specification (TS) 3/4.9.2,
"Refueling Operations - Instrumentation," allows use of an alternate
source range (SR) monitor during Mode 6 (Refueling), in the event one of
the two normal SR channels becomes inoperable.

Analyses associated with the TS Bases revisions are discussed below.
Changes to the TS Bases page are shown in the marked-up copy in
Attachment B. The retyped TS Bases page is provided in Attachment C.

B. BACKGROUND

In Mode 6, TS 3.9.2 requires a minimum of two SR monitors to be
operable, each with visual indication in the control room, and one with
audible indication in containment and the control room. This requirement
is met by using the currently installed Westinghouse SR neutron flux
monitors, Channels N-31 and N-32. If one of the two monitors is
inoperable, TS 3.9.2, Action a., requires suspension of all core
alterations or positive reactivity changes. In this event, TS Bases 3/4.9.2
allows fuel movement to proceed using a portable SR detector to provide
indication in the control room, in conjunction with an operable,
permanently installed detector to provide indication in the control room,
and audible indication in the containment and the control room.

The use of a portable SR detector as a second detector for monitoring
refueling operations was reviewed by the NRC staff and found
acceptable as part of the TS revisions included in License Amendments
(LA) 46 and 45 to facility Operating Licenses No. DPR-80 and No.
DPR-82, respectively for Diablo Canyon Power Plant, Units 1 and 2,
dated October 30, 1989.

Subsequent evaluation has shown that an equally acceptable SR monitor
is provided by the Gamma-Metrics post-accident neutron flux monitors,
Channels N-51 and N-52, in conjunction with the plant process computer
(PPC). The Gamma-Metrics Channels N-51 and N-52 are part of the
post-accident neutron flux monitoring system installed in accordance with
the requirements of Regulatory Guide 1.97, Revision 3, "Instrumentation
for Light-Water-Cooled Nuclear Power Plants to Assess Plant Conditions
During and Following an Accident."
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C. JUSTIFICATION

This TS Bases revision provides additional flexibilityin selecting
instrumentation for the monitoring neutron flux during Mode 6. The
alternate instrumentation provided by the post-accident monitor system is
functionally equivalent to the normal SR channels for providing SR
indication. The alternate instrumentation must be used in conjunction
with an operable normal SR channel that is selected to provide an
audible SR indication.

Use of a post-accident neutron flux monitor is equivalent to the use of a
portable SR detector currently allowed by the TS Bases.

D. SAFETY EVALUATION

This TS Bases revision provides two alternate channels of SR detection
using currently installed Gamma-Metrics neutron flux monitors, Channels
N-51 and N-52, in conjunction with the PPC. The narrow range from
these post-accident monitors can be displayed on the PPC terminals in
the control room satisfying the requirement in the previous TS Bases that
the portable SR monitors provide indication in the control room. The
narrow range is currently credited as SR indication on the hot shutdown
panel in the event of a control room evacuation. The PPC is a highly
reliable plant monitoring system. The PPC is used to calculate and
display axial flux difference which is a TS required parameter. This
provides a precedence for using the PPC to display TS required
parameters.

The alternate indication allowed by this TS Bases revision would be used
in place of one of the permanently installed detectors in Mode 6. Since
the alternate detector, if used, does not provide any control or protective
functions, one channel of normal SR indication would be required to be
operable to provide audible count rate in the control room and
containment during fuel movement. This is consistent with the
requirement in the previous TS Bases, approved as part of LAs 46 and
45, that one SR channel provide audible indication in the control room.

The range of the post-accident neutron flux monitors is one decade lower
than the normal SR channels (1E-1 cps to 1E+5 cps vs. 1E+0 cps to
1E+6 cps). The last decade of the normal SR is not used because the
high flux reactor trip is set at 1E+5 cps. Therefore, the range of
Channels N-51 and N-52 is greater than Channels N-31 and N-32 and is
acceptable.

-2-
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The post-accident neutron flux monitor selected for use will be powered
from a different vital power supply than the normal SR channel in service
to ensure that a single power supply failure will not disable both SR
indications.

The accuracy of the post-accident neutron flux SR monitor with indication
provided on the PPC is within the +/- 3 percent accuracy of the normal
SR instrumentation specified in Design Criteria Memoranda (DCM) S-37,
"Nuclear Instrumentation System," Section 4.3.7.1u.

Conclusion

The use of alternate SR indication provided by post-accident neutron flux
monitors is equivalent to use of a portable detector allowed by TS Bases
per LAs 46 and 45. This condition does not involve an unreviewed safety
question. PG8E believes there is reasonable assurance that the health
and safety of the public will not be adversely affected by this TS Bases
revision.

E. 10 CFR 50.59 SAFETY EVALUATION

1. May the probability of occurrence of an accident previously evaluated
in the safety analysis report (SAR) be increased?

The post-accident SR monitors are used to monitor reactivity in the
core. They can not initiate an accident since they provide no control
functions. The post-accident neutron flux monitors provide the same
level of quality assurance, redundancy, and necessary display range
as the normal (Westinghouse supplied) monitors. However, they do
not have alarm and audio circuit capability. Therefore, a post-accident
neutron flux monitor can only be used in conjunction with a normal SR
monitor. The post-accident neutron flux monitor chosen will be
powered from a different vital power supply than the operable SR
channel. Should either operable channel (i.e., normal SR channel or
the post-accident neutron flux monitor) subsequently fail, the limiting
conditions for operation (LCO) actions specified by TS 3.9.2 will be
taken. When a post-accident neutron flux monitor is used, core
load/off-load patterns will be modified to neutronically couple the core
to the detectors so that
the reactivity of the core alteration is monitored as required by
TS Bases 3/4.9.2.

-3-
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In Mode 6, the applicable accident previously evaluated in the SAR is
an uncontrolled boron dilution accident during refueling (Final Safety
Analysis Report Section 15.2.4.2.2). Allowing the reactivity of core
alterations to be monitored using a combination of a normal SR
detector and a post-accident neutron flux detector will not increase the
probability of occurrence of this accident.

2. May the consequences of an accident previously evaluated in the SAR
be increased?

The narrow range of the post-accident neutron flux monitors is to be
used in lieu of an inoperable normal (Westinghouse supplied) SR
channel during Mode 6. Use of this functionally equivalent SR
indication does not affect the consequences of a boron dilution
accident.

The post-accident neutron flux monitor detectors are fission chambers,
whereas the normal SR detectors are boron tri-fluoride (BF3)
proportional counters. Because the boron in the BF3 detectors has a
high cross sectional area for absorption of neutrons, these detectors
indicate a higher flux level when compared to a fission chamber type
detector. When this modification was tested via a jumper during the
seventh Unit 1 and Unit 2 refueling outages, the fission chambers
typically indicated one decade lower than the BF3 detectors. The
difference in indicated flux is acceptable because the purpose for the
detectors in Mode 6 is to monitor trends in neutron flux. By accessing
the post-accident neutron flux monitor indication on the PPC, neutron
flux level can be plotted for either channel to trend neutron flux level
changes.

The accuracy of the post-accident neutron flux SR monitor with
indication provided on the PPC is within the +/- 3 percent accuracy of
the normal SR instrumentation specified in DCM S-37, Section
4.3.7.1 u.

Prior to use of a post-accident neutron flux monitor in lieu of a failed
normal SR monitor, the core load/off load pattern will be modified as
necessary to neutronically couple the core to the detectors.

Therefore, the use of the post-accident neutron flux monitor indication
in lieu of a failed SR indication does not increase the consequences of
an accident previously evaluated in the SAR.
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3. May the probability of occurrence of a malfunction of equipment
important to safety previously evaluated in the SAR be increased?

The alternate indication provided by the post-accident neutron flux
monitor is to be used for indication only, to satisfy the requirements of
TS 3.9.2 for a redundant SR detector in case of a failure of one normal
SR detector. The post-accident neutron flux monitors provide the
same level of quality assurance and necessary display range as the
normal SR channels, and therefore, do not increase the probability of
a malfunction. The indication from the post-accident neutron flux
monitoring system is isolated from the Class II PPC by Class 1E
electronic isolators. This prevents a failure of the PPC or connecting
cables from being propagated into safety-related equipment.

If the alternate indication provided by the post-accident neutron flux
monitor is used during refueling operations, and that indication should
fail, fuel movement would be halted until either another alternate
monitor or the normal SR monitor is made operable. Therefore, the
probability of occurrence of a malfunction of equipment important to
safety previously evaluated in the SAR is not increased.

4. May the consequences of a malfunction of equipment important to
safety previously evaluated in the SAR be increased?

The only equipment malfunctions of concern for this TS Bases revision
are associated with the normal (Westinghouse supplied) SR channels.
Use of the post-accident neutron flux monitors with the PPC does not
affect the normal SR channels. The indication provided by the PPC
may be used only if a normal SR channel is declared inoperable
during fuel movement.

The post-accident neutron flux monitor selected for use will be
powered from a different vital power supply than the normal SR
channel in service to ensure that a single power supply failure will not
disable both SR indications.

If a post-accident neutron flux monitor is in use during fuel movement,
and the remaining normal source range channel fails, fuel movement
would be suspended in accordance with TS 3/4.9.2. If the post-
accident neutron flux monitor or its PPC indication fails, fuel
movement again would be suspended in accordance with TS 3/4.9.2.
Therefore, the consequences of a malfunction of equipment important
to safety previously evaluated in the SAR does not increase.

-5-
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5. May the possibility of an accident of a different type than any
previously evaluated in the SAR be created?

The possibility of an accident of a different type than any previously
evaluated in the SAR is not created by use of a post-accident neutron
flux monitor. If the post-accident neutron flux monitor is in use and the
remaining SR indication should fail, fuel movement would be
suspended in accordance with TS 3/4.9.2. The availability of
additional indication channels will provide increased monitoring
capability of SR counts. This additional indication provides no
protective or control function and would be used only in lieu of an
inoperable normal SR channel during Mode 6. One normal SR
channel must remain operable and selected to provide the required
audio count function.

6. May the possibility of a malfunction of equipment important to safety of
a different type than any previously evaluated in the SAR be created?

The indication from the post-accident neutron flux monitoring system
is isolated from the Class II PPC by Class 1E electronic isolators.
This prevents a failure of the PPC or connecting cables from being
propagated into safety-related equipment. Therefore, the possibility of
a malfunction of equipment important to safety of a different type than
any previously evaluated in the SAR will not be created by use of a
post-accident neutron flux monitor.

7. Is there a reduction in the margin of safety as defined in the basis for
any TS?

TS 3/4.9.2 Bases state: "The OPERABILITYof the Source Range
Neutron Flux Monitors ensures that redundant monitoring capability is
available to detect changes in the reactivity condition of the core."
The Bases allow the use of a portable SR detector in conjunction with
an operable permanent SR detector during fuel movement provided
the LCO requirements of two operable detectors each with continuous
visual indication and one with audible indication in the control room
are met. The Bases require that the detector be functionally
equivalent and that its position be accounted for such that it and the
remaining operable permanent detector monitor the reactivity of the
core alteration.

This TS Bases revision allows connecting a functionally equivalent
post-accident neutron detector output signal to the control room PPC
to provide a continuous visual indication. The core load/off-load
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pattern will be procedurally controlled to ensure that the position of the
two functional detectors is accounted for to optimize the monitoring of
core reactivity. Implementation of this revision will not reduce the
margin of safety as defined in the basis for any TS.
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