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'acific Gas and Electric Company 77 Beafe Street

San Francisco, CA 94106
415/973-4684
TWX 910-372-6587

James D. Shiffer
Senior Vice President and

General Manager
Nuclear Power Generation

June 20, 1991

PG&E Letter No. DCL-91-160

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

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Summary of Radiological Analysis Supporting
License Amendment Request 90-12

Gentlemen:

License Amendment Request (LAR) 90-12 was submitted to the NRC on
November 15, 1990 (PG&E Letter No. DCL-90-272). The LAR proposes
amendment of Technical Specification 4.7.6. l.b. 1 concerning leak testing
of the auxiliary building safeguards air filtration system dampers H2A
and H2B. This amendment would allow 5 cubic feet per minute of bypass
leakage at 1.5 times the system design operating pressure, instead of
the current requirement for no detectable leakage.

An analysis performed by Bechtel Power Corporation to determine an
acceptable leakage limit was referenced in LAR 90-12. In accordance
with a verbal request from Ann Fitzgerald of the NRC Staff, a summary of
the Bechtel analysis is enclosed for NRC use in the review of LAR 90-12.

Sincerely,

. D. Shi f r

Enclosure

CC: Edgar Bailey, DHS
Ann P. Hodgdon
John B.'artin
Phillip J. Horrill
Paul P. Narbut
Harry Rood
CPUC
Diablo Distribution
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PG Letter No. DCL-91-160

ENCLOSURE

Summary of Radiological Analysis
Supporting License Amendment Request 90-12
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PG Letter No. DCL-91-160

ENCLOSURE

SUMMARY

A radiological analysis was performed to determine the effects of small
amounts of unfiltered leakage from the Auxiliary Building Safeguards
Ventilation System through HVAC dampers M-2A and M-2B on the design basis
post-.LOCA radiological analyses in the Diablo Canyon Units 1 and 2 FSAR. This
leakage would bypass the Engineered Safety Features (ESF) charcoal filtration
system. The results of the analyses showed that an unfiltered damper leakage
of less than 25 cubic feet per minute (cfm) for the design basis post-LOCA
analysis, and 10 cfm for the Standard Review Plant (SRP) 15.6.5 analyses
result in negligible increases in total doses (less than 0. 1 percent).

In License Amendment Request 90-12, PGKE conservatively set the upper bound
for unfiltered damper bypass leakage of less than or equal to 5 cfm; this
limits the increase in total dose to less than 0.05 percent for both the
offsite and control room dose analyses. Increases of this amount have an
insignificant effect on the post-LOCA dose„analyses and would not change, any
of the conclusions drawn from th'ese analyses.,

DISCUSSION
i

j

A radiological analysis was performed to determine the effects of small
amounts of unfiltered leakage from the Auxiliary Building Safeguards
Ventilation System through HVAC dampers M-2A and M-2B on the, design basis
post-LOCA radiological analyses in the Diablo Canyon Units 1 and 2 FSAR. This
leakage would bypass the Engineered Safety Features charcoal'iltration
system.

A parametric set of analyses were performed by Bechtel, which were accepted
and incorporated into PG&E Mechanical Design Calculation M-792 (Revision 0,
5/26/1989). These parametric analyses considered the effects of unfiltered
leakage through the dampers on the design basis post-LOCA offsite and control
room radiological analyses presented in FSAR Update Section 15.5. 17, Revision
4, September 1988. The FSAR analyses did not assume any unfiltered leakage
past these dampers, in accordance with Technical Specification 4.7.6. l.b. l.
The parametric analyses adjusted the dose results from the FSAR analyses for
the parametrically varied amount of unfiltered damper leakage. The adjustment
was calculated from the release fractions for the elemental, organic, and
particulate iodine species in the radionuclide source terms, and the charcoal
filter efficiencies for the iodine species assumed in the FSAR analyses.

The adjustment factor was calculated as the ratio of the doses from unfiltered
to filtered iodine activity (D„/D<), and is greater than 1.0. The adjustment
was applied to the unfiltered damper leakage, which was assumed to contain
only iodine activity. The original dose contribution (D~), due to flow through
the charcoal filters, was multiplied by the adjustment factor, times the ratio

I
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of the unfiltered leakage flowrate (F>) divided by the constant flowrate
through the charcoal filters (F,) to determine the adjusted dose (D,). This
is represented by: '!

D, = (Do) (D„/D<) (F>/F,)

Dose contributions from other sources (for example, from containment leakage)
were added without adjustment.

The analyses assumed a constant flowrate of 73,500 cfm for the Auxiliary
Building ESF Ventilation System flow through the charcoal filters. The
unfiltered damper leakage was parametrically varied from 0.1 cfm to 1000 cfm.
The iodine activity concentrations were assumed to be the same and constant
for both the flow to the charcoal filters and the unfiltered damper leakage,
independent of the leakage flowrate. This is conservative since it assumes
the unfiltered leakage effectively represents additional activity being
removed from the ESF ventilated areas.

The parametric analyses for the Exclusion Area Boundary (EAB) and Low
Population Zone (LPZ) used the design basis post-LOCA dose results from
containment leakage in FSAR Update Table 15.5-23 and from large recirculation
loop leakage in FSAR Update Table 15.5-25. The iodine release fractions and
charcoal filter efficiencies are given in FSAR Update Table 15.5-24. Both
thyroid doses and whole body (beta plus gamma) doses were considered.

The parametric analyses for the control room used the design basis post-LOCA
analysis which provided the dose results in FSAR Update Table 15.5-33. The
parameters and assumptions used in that analysis are given in FSAR Update
Table 15.5-32. Thyroid, whole body gamma, and beta skin doses were
considered.

Parametric analyses were also performed for the maximum allowable leakage from
post-LOCA recirculation loop components, based on the analysis using a
computer code (LOCADOSE), and was first discussed in FSAR Update Section
15.5. 17.8. 1, Revision 4, September 1988. These analyses used source term
assumptions in SRP 15.6.5, Appendix A - Radiological Consequences of a Design
Basis LOCA Including Containment Leakage Contribution, and Appendix B-
Leakage From ESF Components Outside Containment, Revision 1, July 1981. These
assumptions are somewhat different than were used for the original post-LOCA
recirculation loop leakage analyses which are summarized in FSAR Update Table
15.5-24. For recirculation leakage, it was assumed that 50 percent of the
core iodine inventory was uniformly mixed in the recirculation fluid, and that
10 percent of the iodine activity in the leakage becomes airborne. The RHR

pump seal leakage of 50 gallons per minute for 30 minutes was assumed to start
at 24 hours after the start of the LOCA, following SRP 15.6.5, with filtration
of the airborne iodine activity by the auxiliary building charcoal filters.
Additional recirculation leakage was assumed to exist from the start of the
LOCA and continue for 30 days. The additional leakage was determined as that
amount at which radiation exposures reached regulatory limits set by 10 CFR
100 for offsite doses or General Design Criterion (GDC) 19 of 10 CFR 50
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Appendix A for control room operator doses. This maximum allowable leakage
from recirculation loop components was determined for two cases.

Case 1 assumes that airborne iodine activity from the recirculation
leakage was filtered by the auxiliary building charcoal filters
following the start of the LOC.

Case 2 assumes the recirculation leakage is in areas which are not
vented through the charcoal filters.

The maximum allowable leakage, using SRP 15.6.5 assumptions, was determined to
be 1.44 gallons per minute with charcoal filtration and 0. 155 gallons per
minute with no charcoal filtration. The former case, with additional
recirculation loop leakage filtered by the charcoal filters, provides the more
conservative test of the effects of unfiltered damper leakage and was used for
the parametric analyses. The limitation on maximum allowable leakage is set
by the GDC 19 limit of 30 rem dose to the thyroid for the control room
operators.

The analyses for maximum allowable leakage from post-LOCA recirculation loop
components in FSAR Update Section 15.5. 17.8. 1 were revised in FSAR Update
Revision 6, September 1990, to use the design basis analyses rather than SRP
15.6.5. The maximum allowable leakage using these analyses is shown in FSAR
Update Table 15.5-63 to be 0.94 gallons per minute with charcoal filtration
and 0. 10 gallons per minute with no charcoal filtration of the airborne iodine
activity from the recirculation leakage. Although the maximum allowable
recirculation leakage has changed from the previous analyses, the sum of the
dose contributions from RHR pump seal leakage and recirculation loop
components leakage (both filtered by charcoal in the conservative case used in
the parametric analyses) has not changed significantly. Consequently the
percentage change in the doses due to unfiltered damper leakage also does not
change significantly, and actually decreases due to smaller iodine adjustment
factors used in the design basis offsite analyses. Therefore the results of
the parametric analyses of unfiltered damper leakage based on SRP 15.6.5 are
bounding for the maximum allowable recirculation leakage analyses.

RESULTS

The results of the parametric analyses showed that an unfiltered damper
leakage of less than 25 cfm for the design basis post-LOCA analyses, and 10
cfm for the SRP 15.6.5 analyses, would result in negligible increases in total
doses (less than 0. 1 percent). These total doses are the sum of the dose
contributions from all pathways including containment leakage and'uxiliary
Building releases. The largest percentage increases 'in total doses were for
the design basis control room thyroid dose (slightly less than 0. 1 percent at
25 cfm), and the control room thyroid and LPZ thyroid doses based on SRP
15.6.5 (0.07 percent at 10 cfm).

PGRE has conservatively set an upper bound for unfiltered damper bypass
leakage of less than or equal to,5 cfm. This limits increases in the

total'ose

to less than 0.05 percent for the offsite and control room dose analyses.
"'he

largest percentage increases in total doses are for the design basis
control room thyroid dose (0.02 percent at 5 cfm), and the control room
thyroid and LPZ thyroid doses based on SRP 15.6.5 (less than 0.04 percent at 5
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cfm). Increases of this amount have an insignificant effect on the post-LOCA
dose analyses and would not change any of the conclusions drawn from these
analyses.
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