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Introduction

Due to the extreme conditions within the containment following a loss of
coolant accident and the uncertainties of applying the experimental data
relating to filter operation during these adverse conditions, I have
attempted to show how the off-site consequences change with filter efficiency.
The calculations that follow show that Part 100 could be met at the exclusion
radius with a 307 filter efficiency and at the low population zone with a

457 efficiency.

The method of analyzing the effect of building dispersion was changed in
the application for a construction permit from that submitted during the
preliminary site review stage. The latest method (virtual source) is not
as conservative and apparently has no experimental basis. The attached
Figure 3 indicates how the dose vs. distance is calculated to be smaller
for the virtual sources method.

Input information and assumptions

Power level - 2758 Mw
Fan - filter capacity 65,000 CFM
Emergency power operation - 4 of 5 fans
Total capacity - 1.56 x 10/ ft3/hr.
Recirculation rate - 5.97 containment volumes /hr,
Fraction bypassing filters - 10%
Reduction constant W_ - (5.97)(.9) (filter efficiency)
Dose reduction factor - DRF =.h}\f
i-e_hkf
Time interval under consideration - h hours
Unfilterable fraction - 5%
Fraction available for leakage - 25%
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The leak rates, core inventory and other pertinent meteorological data can
be found in the safety analysis report (PSAR) Section 12,

Discuséion

By combining the above information with the data supplied in the PSAR the
following equations can be obtained for the dose over a particular time
interval:

D, = 1.342 x 10° (X/Q), (x- 1 -= o = unfilterable fraction
DR,
Dyp= 7.54 x 108 (X/Q) 5, (k- 1 -t )
. DRF
22
DRF4,

These are the integrated dose equations for 2 hr., 22 hr., and 30 days
respectively. Note that X/Q is a function of distance, DRF depends on filter
efficiency and they both vary with the time interval under consideration.

The attached Fig. 1 shows how the thyroid dose changes with distance and with
filter efficiency for the first two hour period following the MCA.

Fig. 2 presents the accumulated dose received by a person exposed to all three
of the time intervals i.e. it is a summation of the 2 hr., 22 hr. and 30 day
doses. The X/Q values reported in the application for a preliminary site
review were used to calculate these curves.

The three distances of particular interest are indicated on the attached
figures 1 and 2. For the Indian Point #2 site the exclusion radius in 520
meters, the population center distance (boundary of tewn of Peekskill) is

1400 meters and the low population zone radius is1100 meters. The resulting
thyroid dose at these distances can be obtained from the figures as a function
of filter efficiency.

The Gifford and Fuguayvmodel for determining (X/Q) has previously been used by
applicants to account for building dispersion. Con. Ed. used this method

for the preliminary site review, but switched to the virtual source method

in the PSAR. The equations are written here to highlight their differences.

Gifford . 9
2/q = : é;) exp-(.C x) -2

u (nCyC,,‘,xZ"n + A) Y
cﬁi@kﬁif?%?ﬁé&é 9 asd
x/Q = 2-n exp%%;éx +xe)

u nCyCz(x * x5)
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Fig. 3 shows the 30 day integrated thyroid dose as a function of distance
from the containment assuming a filter efficiency of 90%. Although the
difference between the two calculations is not great (307 or less) there is
apparently no experimental basis for using the virtual source model.

Conclusion

The filter efficiency necessary to theet the guidelines set forth in 10 CFR

100 can be obtained from the attached figures 1 and 27 The criteria requiring
that the two hour exposure at the site boundary (520 m) not exceed 300 rem can
~be met with a filter efficiency of 30%. The filter efficiency must be 457 to
meet the 30 day exposure of 300 rem at the low population radius (1100 m).
Both of these valves change rapidly with containment leak rate and fraction

of unfilterable iodines For example, with a filter efficiency of 90% the 30
day dose increases from 225 rads to 380 rads when the fraction of unfilterable
increases from 5 to 10%.

Figure 3 shows how the integrated dose increases with the fraction of unfilterable
iodine. Also included is a curve showing the results obtained from the virtual
source method compared with the Gifford method. Over the distances of primary
interest the virtual source method predicts a lower dose. For example, at

the site boundary the calculated dose is 20% lower than the Gifford calculation
and at some distances 1s lower by as much as 30%. This model is more conserva-
tive within the exclusion radius however.

It is apparent from these calculations that the doses do not change appreciablyw
with filter efficiencies in the range from 60 to 90%. This is primarily due

to the rapid recitculation rate. The more important parameters to consider
when calculatinggoff-site doses are the fraction of unfilterable iodine and the
containment leakage rate. Table 1 on the following page summarizes the
pertinent information obtained from this calculation.

ce: E. G. Case
P. E. Norian
K. Woodard
M. Rosen
J. T. Telford(?)
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