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ENCLOSURE

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Diablo Canyon Power Plant
Units 1 and 2

)
In the Hatter of )

)
PACIFIC GAS AND ELECTRIC COMPANY )

)
)
)

Docket No. 50-275
Facility Operating License
No. DPR-80

Docket No. 50-323
Facility Operating License
No. DPR-82

License Amendment Request
No. 90-13

Pursuant to 10 CFR 50.90, Pacific Gas and Electric Company (PG&E) hereby applies to
amend its Diablo Canyon Power Plant (DCPP) Facility Operating License Nos. DPR-80
and DPR-82 (Licenses).

The proposed changes amend the Units 1 and 2 Technical Specifications (Appendix A of
the Licenses) regarding Technical Specification 3/4.5.2 and associated Bases, and
the Bases for Technical Specification 3/4.6.1.4.

Information on the proposed changes is provided in Attachments A and B.

These changes have been reviewed and are considered not to involve a significant
hazards consideration as defined in 10 CFR 50.92 or an unreviewed environmental
question. Further, there is reasonable assurance that the health and safety of the
public will not be endangered by the proposed changes.

Subscribed to in San Francisco, California this 21st day of December 1990.

Respectfully submitted,

Pac' Gas and Elec ric Company

Howard V. Golub
Richard F. Locke
Attorneys for Pacific
Gas and Electric Company

By
J. D. Shif
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General Manager
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A license amendment would need to be issued by Harch 1, 1991, to meet the test
schedule. Similar license amendments have been issued by the NRC for Trojan,
Donald C. Cook, Sequoyah, McGuire, and Vogtle. PGEE requests that the NRC

make the technical specification changes effective'immediately upon issuance
of a license amendment.

incerely,

J. D. Shi

CC: E. Bailey
A. P. Hodgdon
J. B. Hartin
P. J. Morrill
P. P. Narbut
H. Rood
CPUC
Diablo Distribution
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Attachment A

REVISION TO TECHNICAL SPECIFICATION 3/4.5.2 AND ASSOCIATED BASES-
REVISE VALUES FOR HINIHUH AND HAXIHUH CENTRIFUGAL CHARGING AND SAFETY

INJECTION FLOW RATES AND REVISE VALUES FOR INJECTION LINE FLOW IHBALANCE

A. DESCRIPTION OF AHENDHENT REQUEST

This License Amendment Request (LAR) would revise Surveillance
Requirement 4.5.2.h of Technical Specification (TS) 3/4.5.2, "ECCS

Subsystems - Tavg greater than or equal to 350'F" and associated Bases,
for operation of Units 1 and 2 in Cycle 5 and after, as follows:

1. Surveillance Requirements 4.5.2.h.l)a) and 2)a) for the sum
of the injection line flow rates, excluding the highest flow
rate, would be reduced from 346 gpm to 299 gpm for the
Centrifugal Charging Pumps (CCPs), and from 463 gpm to 427
gpm for the Safety Injection (SI) pumps.

2.

3.

4.

Surveillance Requirements 4.5.2.h. 1)b) and 2)b) would be
renumbered to 4.5.2.h. 1)d) and 2)d), and the total pump flow
rate requirements would be increased from 550 gpm to 560 gpm
for the CCPs, and from 650 gpm to 675 gpm for the SI pumps.

New Surveillance Requirements 4.5.2.h. 1)b) and 2)b) would be
added to require the total flow rate through all four
injection lines to be less than or equal to 461 gpm for the
CCPs and 650 gpm for the SI pumps.

New Surveillance Requirements 4.5.2.h. 1)c) and 2)c) would be
added to require the difference between the maximum and
minimum individual injection line flow rates to be less than
or equal to 15.5 gpm for the injection lines associated with
the CCPs and 20.0 gpm for the injection lines associated
with the SI pumps.

The associated Bases would also be appropriately revised.

The Bases section for TS 3/4.6. 1.4 would also be revised to state that
the maximum peak pressure expected after a Loss of Coolant Accident is
less than 47 psig, which is the maximum design pressure of containment.
The Bases section for TS 3/4.6. 1. would be revised to delete the
analysis result.

Changes to the TS are noted in the marked-up copy of the applicable TS
(Attachment B).

B. BACKGROUND

Surveillance Requirement 4.5.2.h. identifies surveillance requirements
for flow rates for the portions of the Emergency Core Cooling System
(ECCS) associated with the CCPs and the SI pumps. The purpose of
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Surveillance Requirement 4.5.2.h is to verify that the plant
configuration is consistent with assumptions used in the design and
safety analyses. Compliance with the surveillance requirements ensures
consistency between plant configuration and ECCS system resistance
assumptions used in calculation of the ECCS flows assumed in the Final
Safety Analysis Report (FSAR) Update safety analyses and calculation of
pump operability limits and Net Pump Suction Head (NPSH) requirements.

To verify compliance with Surveillance Requirement 4.5.2.h, PG5E
measures flows using the pressure drop across flow orifices. Each
injection line and header has an installed flow orifice. The orifice,
in conjunction with calibrated differential pressure gauges, provides
the measurement of flow.

Currently PGKE does not include orifice uncertainties when comparing the
flow test results to Surveillance Requirement 4.5.2.h limits. PG&E

would, however, like to do this in the future. The current methodology
for determining compliance with Surveillance Requirement 4.5.2.h, while
adequate, does not allow for inclusion of orifice uncertainties due to
the narrow window between minimum and maximum flow limits. The proposed
changes to Surveillance Requirement 4.5.2.h would broaden the window
between minimum and maximum flow limits and allow the measurement
uncertainties associated with the flow orifices to be included when
comparing the test results to the surveillance requirements.

As stated above, the proposed license amendment broadens the window
between minimum and maximum flow limits. This broadening is
sufficiently large that, even after inclusion of orifice uncertainties,it would allow a broader window within which the flows of the CCP and SI
pump portions of the ECCS must be balanced. As described in the Unit 2
Licensee Event Report (LER) 2-85-030-01, "ECCS Safety Injection System
Flow Balance Test," dated October 1, 1989, the current limits on minimum
and on maximum flow in Surveillance Requirement 4.5.2.h provide a narrow
band within which the flows must be adjusted. This results in
difficulty performing the flow balancing, which in turn may result in
running the pumps for unnecessarily long periods of time while the
balancing is being performed. This may also result in unnecessarily
long periods for personnel exposure while adjusting the valves for the
flow balancing. The narrow range also provides little margin to
accommodate minor system performance changes. Minor system changes can
result in the plant being outside the current TS. Currently, the
operators are instructed by the Emergency Operating Procedures to close
the CCP miniflow valves during the injection phase of ECCS operation in
the event the ECCS is actuated and Reactor Coolant System (RCS) pressure
is reduced. PGKE would, however, like to delete this operator action
for closure of the CCP miniflow valves during the injection phase of
ECCS operation. The calculations of the ECCS flows used to support the
proposed license amendment assume the CCP miniflow valves are open and
remain open during injection. Therefore the operator action for closing
the CCP miniflow valves could be deleted after implementation of the
proposed changes.

Surveillance Requirement 4.5.2.h currently has no limits for flow
imbalance between individual injection lines. Injection line flows are
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currently adjusted during
imbalance between lines.
Requirement 4.5.2.h would
between injection lines.
evaluation.

the flow balance test to minimize flow
The proposed changes to Surveillance
allow and specify a maximum flow imbalance
This flow imbalance is supported by the safety

C. JUSTIFICATION

The proposed revision to Surveillance Requirement 4.5.2.h of TS 3/4.5.2
would reduce unnecessary operation of the ECCS pumps, reduce unnecessary
exposure of personnel, enhance compliance with the accident analysis
assumptions, potentially reduce violation of the TS, and remove a
potential operator action following ECCS initiation.
The current limits on minimum and maximum flow in Surveillance
Requirement 4.5.2.h result in a narrow band for the adjustment of flow.
Balancing both pumps individually to these requirements is difficult and
may lead to several trials with different valve settings before the flow
requirements are met. Balancing is made more difficult by any potential
pump performance mismatch. The proposed license amendment would broaden
the window between minimum and maximum total injection line flows and
specify a maximum allowed flow imbalance between injection lines. This
would make it easier to meet the balancing requirements and shorten the
time required to perform the flow balancing. This would reduce the
amount of time the ECCS pumps have to run while performing the tests and
would also reduce the exposure time of the personnel who must perform
the test.

The narrow band between minimum and maximum flow of the current
surveillance requirement is not large enough for explicit inclusion of
the flow orifice measurement uncertainties when comparing the test
results to the surveillance requirements. The proposed changes to the
surveillance requirements have a large enough difference between the
minimum and maximum requirements that orifice uncertainties could be
added to the test results for comparison with the maximum flow
requirement, and orifice uncertainties could be subtracted from the test
results for comparison with the minimum uncertainties. This would
provide a higher degree of confidence of compliance of the plant
configuration with the analysis assumptions.

The narrow range of the current surveillance requirement also provides
little margin to accommodate minor system performance changes that may
occur during plant operation. Compliance with the TS is therefore
unduly sensitive to minor system perturbations and can result in the
measured values being outside the TS limits. The proposed revision to
the surveillance requirements would reduce the probability of system
performance degradation resulting in a violation of the TS.

The current surveillance requirements are based on design and safety
analysis ECCS flows which were calculated assuming zero miniflow during
the ECCS injection phase for the CCPs. Therefore, the operators are
instructed by the Emergency Operating Procedures to close the miniflow
valves for the CCPs in the event ECCS flow is needed and RCS pressure is
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reduced. The flow limits in the proposed revision to the surveillance
requirements 'are based on ECCS flow calculations performed assuming the
miniflow valves remain open during the injection phase of ECCS

operation. Therefore, approval of the proposed license amendment would
allow deletion of the operator action to close the CCP miniflow valves.

The Safety Evaluation for these proposed changes shows acceptable ECCS

performance is ensured with respect to the analyses in the FSAR Update.
The proposed changes would enhance plant operation, enhance performance
of the surveillance test, and would reduce the possibility of violating
the TS due to a narrow band for allowable operation.

Similar License Amendment requests have been made by other utilities and
approved by the NRC. Some examples are: Amendment No. 81 to NPF-I
(Trojan Nuclear Plant), Amendment No. 126 to DPR-58 (Donald C. Cook
Nuclear Plant Unit I), Amendment No. 64 to DPR-74 (Donald C. Cook
Nuclear Plant Unit 2), Amendment No. 50 to DPR-77 (Sequoyah Nuclear
Plant Unit I), Amendment No. 42 to DPR-79 (Sequoyah Nuclear Plant Unit
2), Amendment No. 20 to NPF-9 (McGuire Nuclear Station Unit I),
Amendment No. I to NPF-17 (McGuire Nuclear Station Unit 2), Amendment
No. 22 to NPF-68 (Vogtle Electric Generating Plant Unit I), and
Amendment No. 3 to NPF-81 (Vogtle Electric Generating Plant Unit 2).
These license amendments are similar in that the values for minimum and
maximum flow requirements were revised. The license amendments for
Donald C. Cook Units I and 2 are also similar in that a requirement for
injection line flow imbalance was added.

D. SAFETY EVALUATION

The ECCS flows assumed in the safety analyses and calculation of pump
operability limits and NPSH requirements are calculated by modeling the
pumps, valves, and piping of the ECCS system. Some safety analyses are
limited by minimum ECCS flow to the RCS and some safety analyses are
limited by maximum ECCS flow to the RCS. The pump operability and NPSH
calculations are limited by maximum flow through the pump. Therefore,
ECCS performance was evaluated for both minimum and maximum flow
considerations which used both the maximum and minimum pump curves, and
the minimum and maximum system resistances. The FSAR Update certified
performance curves plus 2 percent were used as the maximum pump
performance curves, and the FSAR Update minimum pump performance curves
were used as the minimum pump performance curves. To calculate minimum
and maximum flows, assumptions must also be made with respect to flow
resistances in the system. Flow through a system is approximately
inversely proportional to the square root of the system resistance.
Therefore, to calculate a maximum flow, a minimum resistance is assumed,
and to calculate a minimum flow, a maximum resistance is assumed. The
proposed surveillance requirement limits for maximum flow rates impose
the minimum system resistance, and the limits for minimum flow rates
impose the maximum system resistance.

The broadening of the window between the minimum and maximum total
injection flows to include orifice uncertainties and to allow a larger
target band for balancing, results in increasing the maximum safety
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analysis flows and decreasing the minimum safety analysis flows. The
assumption that the CCP miniflow line will remain open has the effect of
reducing, both minimum and maximum safety analysis flows. The
combination of these two changes has the net effect of reducing the
minimum ECCS flows assumed in the analyses. The net effect on the
maximum ECCS flows is not as straight forward. For some analyses the
maximum ECCS flow is decreased and for others the maximum ECCS flow is
increased.

The safety analyses which are potentially affected by changes in ECCS

flows are listed below along with the effects of the proposed changes.
The only safety analyses which would be adversely affected by the
proposed changes, i.e. the revised flows would not be bounded by the
flows assumed in the safety analyses, are large break Loss of Coolant
Accident (LOCA), small break LOCA, minimum flow requirement for post
LOCA hot leg recirculation, long term post LOCA containment integrity,
Steam Generator Tube Rupture (SGTR) (overfill case), rupture of a main
steam line, and rupture of a main feedwater line. Conservatism in other
analysis input assumptions is used to offset the proposed changes in
allowed minimum ECCS flow for large break LOCA and the minimum flow
requirement for post LOCA hot leg recirculation. Conservatism in other
analysis input assumptions is also used, in addition to margin between
the analysis results and acceptance criteria, to offset the proposed
changes in allowed minimum ECCS flows for small break LOCA. For'ost
LOCA containment integrity and SGTR (overfill case), margin between the
analysis results and acceptance criteria is used to offset the proposed
changes in allowed minimum and maximum ECCS flows. Rupture of a main
steam line and rupture of a main feedwater line are relatively
insensitive to changes in ECCS flow and the proposed changes are not
large enough to adversely affect the results of these analyses.

In addition, the effect of the proposed flow changes on pump
operability, pump NPSH requirements and the charging/letdown mismatch
transient are also discussed below.

oss of Coolant Accident

Following a LOCA, the ECCS provides make up water to the RCS
to keep the core covered or to recover the core if the core
uncovers. For larger breaks most of the ECCS flow is
delivered by the accumulators and high flow, low head,
Residual Heat Removal (RHR) pumps. For smaller breaks the
RHR pumps and accumulators can not inject against RCS

pressure, and the ECCS flow is delivered by the SI pumps and
CCPs. Minimum ECCS flows consistent with proposed
Surveillance Requirement 4.5.2.h are limiting for the DCPP
LOCA analyses of core cooling.

The balancing of,the flow in the individual injection lines
to the four loops is a concern for the analysis of a LOCA.
In the analysis of a LOCA, since the break can occur
anywhere in the RCS pressure boundary, it is assumed that
the ECCS flow to the broken loop spills out the break. It
is assumed that the ECCS flow to the broken loop spills to
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containment pressure unless the break size being analyzed is
smaller than the size of the injection line. If the break
size is smaller than the injection line, the flow is assumed
to spill to RCS pressure. For example: In the analysis of a
6 inch LOCA, the flow from the CCP injection line into the
broken loop would be assumed to spill to containment
pressure and the flow from the accumulator, RHR pumps and SI
pumps would be assumed to spill to RCS pressure. This
assumption would be made because the CCPs inject to the RCS
through lines smaller than 6 inches in diameter while the
accumulators, RHR pumps and SI pumps inject to the RCS
through common lines which are larger than 6 inches in
diameter.

Injection line balancing is primarily a small break LOCA
concern. For large LOCAs the entire RCS depressurizes
rapidly to nearly containment pressure and the back pressure
for all of the injection lines is essentially the same.
Therefore, balancing is not a concern for large break LOCAs
and there is no TS requirement to balance the RHR pump
injection lines. For small LOCAs, however, RCS pressure
does not decrease rapidly to near containment pressure and
the back pressure that the RHR pumps, SI pumps and CCPs
inject against remains high. The pressures are typically
higher than the RHR pump shut off head for most of the
transient. Therefore, the back pressure of an injection
line that is spilling to containment pressure is
significantly less than the back pressure of the other
lines. This will result in more flow out of the spilling
line and less flow being injected into the RCS. Balancing
of the injection lines from the SI pumps and CCPs is
necessary to ensure a'dequate flow goes to the RCS as opposed
to spilling out of the break.

ar e Break OCA

The current FSAR Update large break LOCA analyses for Diablo
Canyon Units I and 2 were performed using the NRC approved
1981 ECCS Evaluation Hodel with BASH and resulted in a peak
cladding temperature (PCT) of 2158'F (including'the 504F
transition core penalty for the transition to VANTAGE-5
fuel) for a double-ended cold leg guillotine break with a
discharge coefficient of 0.4. The current PCT including
penalties for ECCS evaluation model changes and previous
safety evaluations is 2188.24F.

Following a large rupture of the RCS piping, the RCS
depressurizes, in approximately 30 seconds, to a pressure
nearly equal to the containment pressure. The containment
undergoes a slight pressurization transient, peaking early
at approximately 25 psig and slowly decreasing thereafter.
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At the time the PCT is computed to occur, the containment
pressure analyzed, is above 17 psig. By the time safety
injection is computed to initiate, the pressure has dropped
below the shut-off head for the RHR pumps. The ECCS flow
rates modelled for the large break LOCA include minimum flow
rates from one CCP, one SI and one RHR pump. For the range
of RCS pressures appropriate for large break LOCA (120 to 30
psig), the RHR pump is the predominant source of the ECCS

flow.

The maximum decrease for the calculated revised minimum ECCS

flows is 114 gpm for the pressure range of interest.
Conservatism exists related to modelling restrictions in the
large break LOCA analysis concerning the RHR pump flow
rates. The spilling branch injection line for the operating
RHR pump is assumed to spill to a containment pressure of
0.0 psig, maximizing the spillage and minimizing delivery to
the RCS. Since the actual containment pressure transient is
not known until the analysis is completed, this is an
appropriately conservative assumption. for the complete
spectrum of breaks performed for Diablo Canyon, an average
containment pressure of 17 psig from the time SI initiates
until the PCT occurs can be shown to be conservative. For
the RHR pump spilling to a containment pressure of 17 psig,
a minimum of 145 gpm of additional safety injection would be
delivered to the RCS.

A 114 gpm reduction in minimum ECCS flow has a relatively
small effect on total ECCS flow during a large break LOCA.
Additionally, considerable conservatism exists in the
modelling of the RHR flow rates such that margin would
remain after offsetting the reduction in minimum CCP and SI
pump flow rates. In other words, if large break LOCA were
reanalyzed with the revised ECCS flows and assuming 17 psig
containment pressure as opposed to 0.0 psig containment back
pressure, there would be no increase in the resulting PCT.
Therefore, the revised minimum ECCS flow rate requirements
would not adversely affect the large break LOCA analyses for
Diablo Canyon Units 1 and 2, there would be no increase in
PCT, and the current results would remain valid.~OC
The current small break LOCA analysis for Diablo Canyon, was
performed using the NRC approved Small Break LOCA ECCS

Evaluation Model with NOTRUMP, which resulted in the most
limiting PCT of 1358'F for a 4 inch equivalent diameter
break for Unit 2. The analysis PCT for Unit 1 is 1275 F.
Including penalties for ECCS Evaluation Model changes and
safety evaluations brings these to 1677.74F and 1760.74F for
Units 1 and 2, respectively.

For Diablo Canyon, the ECCS configuration has the SI pumps
injecting into the accumulator line, the diameter of which
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is 10 inches (8.75 inch ID). The standard for performing
small break LOCA analyses is to assume that the cold leg
break is the injection line itself if the break size is
greater than the diameter of the injection line. If the
injection line itself is broken, then the spilling
assumption is to 0 psig containment back pressure, which
results in the lowest amount of ECCS flow delivery to the
RCS. However, if the break is smaller than the injection
line, then the spilling assumption is to RCS back pressure
which in turn causes more ECCS flow to be injected to the
RCS.

Since the CCPs have a small diameter injection line (1$
inches), it was assumed in the small break LOCA analysis and
is assumed for this evaluation that the CCP flow spilling
assumption is to 0 psig back pressure. For the SI pumps
which inject to the accumulator line, the spilling
assumption to RCS back pressure is justified. The small
break LOCA analysis, however, conservatively assumed SI pump
spilling to 0 psig back pressure. This evaluation of the
effects of the proposed revised surveillance requirements
uses the margin in this conservative assumption to offset
some of the minimum ECCS flow reduction.

The Diablo Canyon small break LOCA would incur a PCT penalty
of 584F due to the revised minimum CCP and SI pump flows
since the integrated ECCS flow would be lower than was
assumed in the small break analysis. This is after removal
of the conservative assumption of the SI pump flows spilling
to 0 psig containment back pressure. Therefore, the revised
minimum required CCP and SI pump performance would adversely
affect the small break LOCA analysis results for Diablo
Canyon Units 1 and 2, and the revised PCTs would become
1735.7'F and 1818.7 F, respectively. These values are below
the limit value of 2200F. Therefore, the conclusions
presented in the FSAR Update for small break LOCA would
remain valid.

lowdown Reactor Vessel and Loo Forces

The blowdown hydraulic loads resulting from a LOCA are
considered in Section 3.9.3.5 of the Diablo Canyon FSAR
Update. The maximum loads are generated within the first
few seconds after break initiation, well before any ECCS

flow is calculated to occur. For this reason ECCS flow is
not considered in the LOCA hydraulic forces modelling and
thus the revised CCP and SI pump flow requirements would not
affect the results of the LOCA hydraulic forces
calculations.

Co C oli

During recovery from a LOCA, the ECCS is also required
for recirculation. Once the Refueling Water Storage
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Tank (RWST) inventory is depleted, suction for the
ECCS is manually switched to the containment sump and
water is recirculated from the sump back into the
core. During recirculation, the injection into the
RCS is alternated between the cold legs and the hot
legs to prevent boron from coming out of solution and
plating on the fuel rods. Cold Leg recirculation is
initially established and Hot Leg recirculation is
initiated later by manual valve and pump realignment.

The effects of the revised ECCS flow requirements on post
LOCA longterm core cooling are discussed below.

Subcriticality Requirement

The purpose of this requirement is to ensure the
reactor would remain shutdown by borated ECCS water
residing in the sump following a LOCA. Since credit
for the control rods is not taken in the analysis of a
large break LOCA, the borated ECCS water provided by
the accumulators and the RWST must have a
concentration that, when mixed with other sources of
borated and non-borated water, would result in the
reactor core remaining subcritical assuming all
control rods are out. Revised ECCS flow rates would
have no effect on those volumes and boron
concentrations assumed for this calculation.
Therefore, the subcriticality requirement would be met
with operation of Diablo Canyon with the revised ECCS

performance requirements.

Hot Leg Switchover to Prevent Potential Boron
Precipitation

Post-LOCA hot leg recirculation switchover time is
determined for inclusion in Emergency Operating
Procedures to ensure no boron precipitation in the
reactor vessel following boiling in the core. This
time is dependent on power level, and the RCS, RWST

and accumulator water volumes and boron
concentrations. Revised ECCS flow rates would have no
effect on the power level, or volumes assumed for the
RCS, RWST and accumulators, and would have no effect
on the boron concentrations. Therefore, there would
be no effect on the post-LOCA hot leg switchover, time
for Diablo Canyon.

Minimum Flow Requirement

In accordance with the requirements of 10 CFR 50.46
for long term core cooling, a calculation is performed
to determine the minimum flow rate required for hot
leg injection mode. This flow rate then becomes the
basis for the minimum flow rate for hot leg injection
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mode. Part of performing this calculation for Diablo
Canyon includes computing the required flow rate based
on the boil-off rate times 1.5. The conservatism
introduced by the 50 percent increase in the boil-off
rate assures that the small reduction in the minimum
ECCS performance requirement would not violate the
long term cooling requirement.

Containment Inte rit Anal sis

Containment integrity is a concern following a LOCA

since the RCS coolant is released into the containment
increasing containment temperature and pressure.
Unlike the LOCA analysis to determine core effects,
maximum ECCS flows are limiting for the analysis
performed to calculate containment pressure and
temperatures since this maximizes the mass and energy
released into the containment. The ECCS flows assumed
for the safety evaluation of the containment analysis
are consistent with proposed Surveillance Requirements
4.5.2.h. 1)b) and 2)b).

Short Term LOCA Pass and Energy Releases

For the Short Term Pass and Energy Release and
Subcompartment Pressure Analyses, revised ECCS flows
would have no affect on the calculated results, since
the short duration of the transient (< 3 seconds) does
not consider ECCS flow.

Long Term LOCA Mass and Energy Releases

The long term mass and energy releases consider the
effects of the ECCS flow into the RCS. The analysis
considers the total flow available during the
transient. The RCS pressure range of concern for long
term mass and energy releases is 0 to 100 psig. For
this pressure range the revised ECCS flows are
approximately 1.0 percent higher than the flow assumed
in the analysis.

The mass and energy models that were used for the
current analysis in the FSAR Update are described in
Chapter 15. As stated in the FSAR Update, Diablo
Canyon Units 1 and 2 are maximum ECCS flow limited
plants. The limiting case for containment integrity
considerations is the double-ended pump suction break
with maximum ECCS flow. Since the limiting break is
in the pump suction leg, no injection lines are
postulated to spill to containment.

The mass and energy release model that was used for
the Diablo Canyon analysis has historically been
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maximum ECCS flow limited such that any increase in
total ECCS flow could result in more limiting mass and
energy releases to containment. An evaluation was
conducted to determine the effect of the increase in
total ECCS flow. The impact on the Diablo Canyon
Units I and 2 containment response would be
negligible. Specifically, since the peak containment
pressure for Diablo Canyon occurs during the reflood
portion of the transient, the effects of the ECCS flow
increase on the mass and energy releases during the
reflood phase were determined. This revised peak
containment pressure is still below the containment
design pressure of 47 psig. Therefore, the increase
in the maximum ECCS flow requirement would not affect
the conclusions of the FSAR Update with respect to
containment integrity following a LOCA.

Steam Generator Tube Ru ture nal sis

Following a SGTR, which is similar to a small LOCA, ECCS flow
maintains RCS inventory while the RCS is depressurized to equalize
the RCS and ruptured'Steam Generator (SG) pressures which stops
the break flow. In addition to maintaining RCS inventory, the
ECCS actually works against stopping the break flow since the
pressures at which the ECCS is capable of injecting flows are
higher than an isolated ruptured SG. The ECCS flow keeps RCS
pressure higher than the ruptured SG pressure and maintains break
flow. Therefore, ECCS flow must be terminated to stop break flow
and recover from a SGTR. As a result of this, maximum ECCS flows
are assumed in the analysis of a SGTR. The ECCS flows assumed are
consistent with proposed revised Surveillance Requirements
4.5.2.h. 1)b) and 2)b). Flow balancing is not a concern for SGTR
since all lines inject to RCS pressure which is essentially equal
in all four loops.

The FSAR Update SGTR analysis for Diablo Canyon Units I and 2
assumed that the primary to secondary break flow is terminated at
30 minutes after initiation of the SGTR event, although the
operator actions to terminate the break flow were not explicitly
modelled. In addition, an updated SGTR analysis was performed for
Diablo Canyon based on the revised SGTR analysis methodology
developed by the SGTR Subgroup of the Westinghouse Owners Group.
In the revised SGTR analysis methodology, the LOFTTR2 program was
used to explicitly model the operator actions during recovery from
a SGTR event. The analysis includes an overfill case to
demonstrate margin to steam generator overfill and an offsite dose
ca'se to demonstrate that offsite radiological consequences are
acceptable.

A SGTR event results in a depressurization of the RCS due to
the continued primary to secondary leakage. Reactor trip
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and ECCS actuation are assumed to occur simultaneously on a
low pressurizer pressure signal. Immediately after reactor
trip and ECCS actuation, the RCS pressure is assumed to
reach the equilibrium condition where the incoming ECCS flow
is balanced by the outgoing break flow. The equilibrium
pressure and break flow rate are assumed to persist until 30
minutes after the initiation of the accident.

The FSAR Update SGTR analysis for Diablo Canyon Units 1

and 2 was performed to evaluate the radiological
consequences of a SGTR accident. Naximum ECCS flows were
used to predict a conservative primary to secondary leakage
thereby maximizing the offsite radiological consequences. A
comparison of the revised maximum ECCS flows and the flows
assumed in the analysis indicates that the revised maximum
flows are lower than the flows assumed in the analysis.
Thus, the FSAR Update SGTR analysis would not adversely
affected by the proposed changes.

U dated SGT Anal sis

In accordance with License Condition 2.C.(9) of Amendment 12
to Facility Operating License No. DPR-82, PGEE submitted a
revised SGTR analysis for DCPP Units 1 and 2 (PGKE Letter
No. DCL-88-114, dated April 29, 1988). The revised SGTR
analysis for Diablo Canyon Units 1 and 2 was performed
utilizing the NRC approved SGTR analysis methodology
presented in WCAP-10698 and Supplement 1 to WCAP-10698. For
the revised SGTR analysis, the LOFTTR2 program was used to
explicitly model the operator actions during recovery from a
SGTR event. The analysis includes an overfill case to
demonstrate margin to steam generator overfill and an
offsite dose case to demonstrate that offsite radiological
consequences are acceptable.

Maximum ECCS flows were used in both the margin to overfill
case and the offsite dose case to predict a conservative
margin to overfill and conservative offsite radiological
consequences. However, for the overfill case some of the
conservatism in the maximum ECCS flows assumed in the FSAR
Update SGTR analysis was removed. Consequently, the present
ECCS maximum safeguards flows are slightly higher that those
used for the overfill analysis reported in DCL-88-114.
However, as described in the overfill section below, there
is sufficient margin available to accommodate the effects of
revised maximum ECCS flows.

Offsite Dose Case

For the range of RCS pressure for which ECCS flow is
injected to the RCS following a SGTR (approximately
1000 to 2000 psia) a comparison of the revised maximum
ECCS flows and the ECCS flows assumed in the analysis
indicates that the revised maximum ECCS flows are
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lower than the ECCS flows assumed in the analysis.
Thus, the revised maximum ECCS flows would have no
adverse effect on the offsite dose case.

Overfill Case

The ECCS flows assumed in the margin to overfill case
were calculated based on less conservative assumptions
than those used in the maximum safeguard ECCS flow
calculations for the offsite dose case. The ECCS

flows for the margin to overfill case are lower than
those assumed for the offsite dose case. A comparison
of the revised maximum ECCS flows and the ECCS flows
assumed in the margin to overfill case indicates that
the ECCS flows used for the overfill case are lower
than the revised maximum ECCS flows proposed in this
LAR for the range of RCS pressure from 1000 to
1500 psia. Therefore, the following evaluation was
performed to determine the effect of the increased
allowed maximum ECCS flows.

For the transient duration from shortly after
initiation of RCS cooldown to ECCS termination (from
1300 to 2060 seconds), the primary to secondary break
flow rate would be increased and the steam release
rate from the ruptured Steam Generator (SG) would be
reduced with the revised maximum ECCS flows. Thus,
the margin to overfill would be adversely affected.
Based on the sensitivity of ruptured SG water volume
to ECCS flow, it is estimated that the margin to
overfill would decrease by approximately 25 cubic feet
with the revised maximum ECCS flows. Since the
available margin to overfill in the current analysis
is greater than 25 cubic feet, it is concluded that
sufficient margin exists in the margin to overfill
analysis such that if the event were to be reanalyzed
considering the increased maximum ECCS flows,
acceptable results would be obtained.

u ture of a a S earn Li e

Following a rupture of a main steam line or Steam Line Break
(SLB), the RCS cools and shrinks. The ECCS provides borated
water which offsets the reduction in shutdown margin
resulting from moderator cool down. The analysis of a SLB
assumes minimum ECCS flows consistent with the failure of
one train of ECCS. The minimum flows calculated for this
safety evaluation are consistent with proposed minimum flow
Surveillance Requirements 4.5.2.h.1)a) and 2)a). Flow
balancing is not a concern for SLB since all lines inject to
RCS pressure which is essentially the same in all four
loops.
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Cor R s onse

The analysis presented in Section 15.4.2. 1 of the FSAR
Update demonstrates core integrity in the event of a SLB by
verifying that the Departure from Nucleate Boiling (DNB)
design basis is met. The ECCS delivers borated water to the
RCS and thus the core to provide negative reactivity thereby
limiting the return to power.

A sensitivity analysis specific to Diablo Canyon confirms
that the reduction in minimum ECCS flow would have a
negligible effect on the calculated core heat flux (return
to power). Qith the reduced ECCS flow rate, the RCS

pressure would decrease at a slightly faster rate ther eby
allowing more ECCS flow. Also, the faster RCS
depressurization rate would result in the accumulator
pressure setpoint being reached sooner providing an
additional source of boron. At the time of peak heat flux,
which corresponds to the time of minimum DNBR, the core
thermal hydraulic conditions would be essentially unchanged.

Based on the discussion presented above, the DNB design
basis would be met and the conclusions of the FSAR Update
would remain valid.

Containment Anal sis

SLB mass and energy releases inside containment are
calculated to ensure that the containment pressure and
temperature do not exceed acceptable levels. The
containment pressure calculated for each case analyzed must
be below the containment design pressure of 47 psig. The
temperature response transient is used to demonstrate that
the safety-related instrumentation will be in compliance
with IEEE requirements.

Mass and energy releases for a range of SLB cases are
calculated for use in the containment integrity analysis.
As discussed under the core response SLB evaluation above,
the reduced minimum ECCS flow would have an insignificant
effect on the return to power. Thus, the introduction of
ECCS flow is of minimal importance in limiting core power.
Rather„ the releases are limited mainly by the
characteristics of the break and secondary side steam
generator conditions. Sensitivity analyses specific to
Diablo Canyon confirm that the reduction in minimum ECCS
flow would have an insignificant effect on the calculated
mass and energy releases. Therefore, the calculated
containment response would be unaffected and the conclusions
of the FSAR Update would remain valid.
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As discussed under the core response SLB evaluation and the
SLB releases inside containment evaluation, the reduced ECCS
flow would have an insignificant effect on the return to
power. Sensitivity studies specific to Diablo Canyon
confirm that a reduction in the ECCS flow does not
significantly impact the calculated mass and releases.
Thus, the mass and energy releases outside containment would
remain applicable for the reduction in the minimum ECCS flow
requirement.

ccidental De ressur atio of the ain S earn S stem

Acceptable results are shown for this event by confirming that the
DNB design basis is met. This is demonstrated by the results of
the bounding case of the SLB core response analysis. Therefore,
the effect of re'duced ECCS flow for this event is bounded by the
evaluation of the SLB core response evaluation presented above.

Na or Ru ture of a Nain Feedwater Line

The feedwater line rupture transient analysis assumes the
actuation of one CCP to provide ECCS flow following a low steam
line pressure SI signal. RCS heat removal is primarily provided
by the delivery of auxiliary feedwater to the steam generators.
The ECCS flow provides an additional heat sink to remove decay
heat and stored energy from the RCS.

The feedwater line rupture analysis for Diablo Canyon takes credit
for the presence of steam line check valves. This prevents
reverse flow from the intact steam generators and limits the
amount of cooldown that occurs from the secondary side break in
the faulted steam generator, resulting in RCS pressure remaining
at a high value throughout the transient. As a result, the ECCS
flow delivered from the CCPs is minimal and is a relatively
unimportant source of heat removal. Thus, the reduced ECCS flow
rate requirement would not have a significant effect on the
results of the feedwater rupture transient. The conclusions of
the FSAR Update would remain valid.

ur ous ctuat o o the Safet ection S stem at Power

The analysis of the inadvertent operation of ECCS during power
operation demonstrates that core integrity is maintained by
verifying that the DNB design basis is met. This event is
non-limiting with respect to DNB since the addition of borated
water to the RCS serves to greatly reduce core power and increase
the margin to the DNBR limit. The inadvertent operation of ECCS
during power oper ation assumes maximum ECCS flow. The revised
maximum ECCS flows based on the proposed surveillance requirements
are less than the flows assumed in the analysis. Thus, the
proposed revision of the maximum ECCS flow requirement would not
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adversely impact the analysis. The conclusions of the FSAR Update
would remain valid.

um 0 erabilit

Two major concerns must be addressed for increasing the pump
runout operating conditions: cavitation and motor horsepower
capability.

Cavitation will occur if the pump required Net Pump Suction Head
(NPSH) at the increased runout flow rates is not satisfied by the
system available NPSH. Hinor cavitation can lead to long term
pump degradation, while severe cavitation and two phase flow can
lead to short term pump damage. Therefore, operation with
cavitation should be avoided.

Operation at increased runout flows also can increase the brake
horsepower required by the pump. The motor must be capable of
operating satisfactorily at the new horsepower level.

The Diablo Canyon CCPs are Dresser Pump Division (Pacific Pumps)
model 2 1/2" RL-IJ. The calculated NPSH available at 560 gpm is
44 feet based on the actual Diablo Canyon Units 1 and 2 piping
layout and assuming a conservatively high fluid temperature of
1004F. The static head is calculated from the bottom of the RWST

at 118.5 feet to the suction of the CCPs at 76.25 feet. Dresser
Pump Division test data for the same pump model indicates that the
required NPSH at 560 gpm will be approximately 24 feet. Based on
the ample NPSH margin for this pump, operation at 560 gpm would
not result in cavitation in the pump.

The CCP falling head curve results in a brake horsepower curve
that becomes flat at flow rates beyond 550 gpm. Based on this
characteristic, the horsepower at 560 gpm would be within the
horsepower capability of the motor and the pump motor power
requirements would not be increased.

The Diablo Canyon SI pumps are Dresser Pump Division (Pacific
Pumps) model 2 1/2" JTCH. The calculated NPSH available at 675
gpm is 31 feet based on the actual Diablo Canyon Units 1 and 2
piping layout and assuming a conservatively high fluid temperature
of 100 F. The static head is calculated from the bottom of the
RWST at 118.5 feet to the suction of the SI pumps at 87.2 feet.
Dresser Pump Division test data for the same pump model indicates
that the required NPSH at 675 gpm will be approximately 29 feet.
Based on the NPSH margin for this pump, operation at 675 gpm would
not result in cavitation in the pump inlet.

The SI pump falling head curve results in a brake horsepower curve
that becomes flat at flow rates beyond 650 gpm. Based on this
characteristic, the horsepower at 675 gpm would be within the
horsepower capability of the motor and the pump motor power
requirements would not be increased.
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This evaluation of NPSH and horsepower demonstrates that the CCPs
are capable of acceptably operating at 560 gpm and the SI pumps
are capable of acceptably operating at 675 gpm. In addition,
sihce the brake horsepower of the pumps remains within the pump
motor limits and the pump motor power requirements would not be
increased, the assumptions for calculation of electrical bus
loading and fuel oil consumption of the emergency diesel
generators would not be impacted.

ow em e ature 0 er ressure S stem

The Low Temperature Overpressure System (LTOPS) provides RCS
overpressure protection during startup and shutdown. The LTOPS
was designed to protect the RCS from overpressurization following
a charging/letdown mismatch transient. For this transient the
CCPs discharge into the RCS through the normal charging lines.
The proposed changes to the surveillance requirements are only for
the flows from the CCP associated with the ECCS. The normal
charging flows would not be affected, thus, there would be no
impact on the flows modeled in the LTOPS analysis and the
initiation setpoint for the LTOPS would not be affected.

The.-operational change of leaving the CCP miniflow line open would
also not adversely affect the LTOPS analysis. The
charging/letdown mismatch transient is limited by higher flows
from the charging pumps. The current analysis is performed
assuming the CCP miniflow lines are closed which results in more
flow to the RCS. Therefore, the current analysis would remain
bounding for operation with the CCP miniflow .lines open.

Based on this evaluation, the proposed revisions to Surveillance
Requirement 4.5.2.h of TS 3/4.5.2 would not affect the conclusions of
the DCPP design and safety analyses. None of the analysis acceptance
criteria would be violated. Therefore, there is reasonable assurance
that the proposed changes to TS 3/4.5.2 would not adversely affect the
health and safety of the public.

NO SIGNIFICANT HAZARDS EVALUATION

PG&E has evaluated the hazard 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 final determination, pursuant to the
procedures in 50.91, that a proposed amendment to an operating
license for a facility licensed under 50.21(b) or 50.22 or for a
'testing facility involves no significant hazards consideration, if
operation 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
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Create the possibility of a new or different kind of
accident from any accident previously evaluated; or

Involve a significant reduction in a margin of safety.

The following evaluation is provided for the three categories of the
significant hazards consideration standards.

Does the change involve a significant increase in the
probability or consequences of an accident previously
evaluated'he

results of the evaluation of the FSAR Update accident
analyses show that the acceptance criteria, such as PCT,
DNBR, peak containment pressure, and radiological doses
would be met and the conclusions presented in the FSAR
Update would remain valid with the proposed changes.

Therefore, the consequences of an accident previously
evaluated would not be increased by the proposed license
amendment.

The proposed changes would not alter the function or the
operation of the plant and, in particular, the ECCS. The
only equipment which could potentially be affected by the
proposed changes would be the CCPs and the SI pumps. The
proposed changes would allow higher maximum flows through
the CCPs and SI pumps. The conclusion of the evaluation
performed to determine the effect of the increased flows is
that the proposed upper limit for ECCS flows would ensure
that the ECCS flow is not sufficiently high to result in
operation of any CCP or SI pump beyond its runout limit.
Therefore, there would be no increased probability in
failure of equipment important to safety and the
probability of an accident would not be increased by the
proposed changes.

The proposed changes would broaden the range for balancing
the portions of the ECCS associated with the CCPs and SI
pumps. This would make it easier to meet the balancing
requirements and reduce the time required to perform the
test. .This would reduce the time the pumps would have to be
run for performance of the test and also reduce any
potential degradation of the pumps due to operation while
performing the flow balancing.

The proposed changes would also eliminate the need for
operator action to close the recirculation lines for the
CCPs during the injection phase operation of the ECCS. This
would reduce the potential for inadvertent closure of these
valves which could potentially lead to pump damage at low
flow conditions. The elimination of the operator action
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2.

3.

would also allow the operator to concentrate on other
actions and reduce the potential for operator error.

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

Does the change create the possibility of a new or different
kind of accident from any accident previously

evaluated'he

requested license amendment would not involve any
physical changes to the plant and, in particular, the ECCS

system. The proposed upper flow limit would ensure the pump
runout limits would be met. The proposed changes would
allow a broader range for balancing ECCS flows to the RCS

which would allow easier flow balancing and reduce potential
degradation of the pump while performing the flow balancing.
The only operational change of the system would be that the
operators would not close the valves in the recirculation
lines for CCPs during the injection phase of ECCS operation.
This would reduce the potential for operator error and
inadvertent closure of the recirculation valves which may
lead to pump damage.

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

Does the change involve a significant reduction in a
margin of

safety'he

effects of the proposed changes on the FSAR Update
safety analyses and pump performance have been evaluated.
The results of the evaluation show that the acceptance
criteria for PCT, DNBR, peak containment pressure, and
radiological doses are maintained with the proposed changes.
The evaluation concluded that safety analyses and pump
performance evaluation conclusions presented in the FSAR
Update would remain valid.

Therefore, the proposed changes do not involve a significant
reduction in a margin of safety.

F.

I

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the above evaluation, PG&E concludes that the activities
associated with this LAR satisfy the no significant hazards
consideration standards of 10 CFR 50.92(c) and, accordingly, a no
significant hazards consideration finding is justified.
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G. ENVIRONMENTAL EVALUATION

PG&E has evaluated the proposed changes and determined that the changes
do not involve (i) a significant hazards consideration, (ii) a

significant change in the types or signi.,ficant increase in the amounts
of any effluent that may be released off-site, or (iii) a significant
increase in individual or cumulative occupational radiation exposure.
Accordingly, the proposed changes meet the eligibility criterion 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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