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1. PURPOSE

The purpose of this calculation is to determine the removal rate of organic iodine
,

from containment atmosphere due to containment spray operation during the l

recirculation mode. This revision will use a calculated value for the
containment recirculation flowrate from a single RHR pump.

2. DESIGN INPUT

All design input parameters are the same as those provided in Revision 0 and 1 of
i this calculatian except as follows:

1) The Post-LOCA recirculation flowrate through the CS header is (Page 6 of
Reference 1): 1450 gpm

2) The Nozzle Pressure Drop 12.06 psi |

3) Geometric Mean Water Drop
Diameter Case 1 524.5 microns

Standard Deviation of Geometric Mean
Diameter Case 1 1.884

Geometric Mean Water Drop |
Diameter Case 2 393.8 microns i

Standard Deviation
of Geometric Metn, Case 2 1.970

3. ASSUMPTIONS

The assumptions and engineering judgement used in this revision are the same as
those presented in Revisions 0 and 1 to this calculation.

As an additional assumption in Revision 2, drop size and standard deviation
Equations of Revision 0 can be extrapolated to the average nozzle pressure drop
associated with 1450 gpm for 171 nozzles, i.e., Q-8.48 gpm/ nozzle. |

4. APPROACH

All information presented in the Approach Section of Revisions 0 and 1 to this
calculation is applicable to this revision. The computer code, SPRIT-PC,
(Reference 2) will be used to calculate the organic iodine removal rate due to the
containment spray. SPIRT-PC was also used in Revisions 0 and 1.

.
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5. CALCULATION

All information presented in the Calculation Section of Revisions 0 and 1 to this
calculation is applicable to this revision except as follows:

1

The AP parameter which is the pressure drop of a nozzle is determined using*

Er,uatim 7 from Page 11 of Revision 0. SPIRT-PC input parameters DMEANG and
SiG %i which pertains to the geometric mean diameter and the standard |

deviation of the geometric mean, respectively, are determined using the
,

Equations 8a, 8b, 9a and 9b from Page 42 of Revision 0. The changes are i

noted as follows:

Revision 0 & 1 Revision 2
DMEANG SIGMAG DMEANG SIGMAG

Case 1 .0328 cm 1.993 .05245 cm 1.884 i
'Case 2 .03032 cm 2.009 .03938 cm 1.970

Bulk
Flow gpm 2460 1450
AP psi 34.7 12.06 |

|

The value for all other SPIRT-PC parameters are as described in Revisions 0 and 1. |

As was done in Revisions 0 and 1, two (2) SPIRT-PC computer program runs were made
(Case 1 and Case 2). The cases are defined in Revisions 0 and 1 and differ only
in CS header flow, the geometric mean, the standard deviation of the geometric
mean, and the case title.

6.0 RESULTS

SPIRT-PC calculated iodine recirculation spray removal rates follow.

SPIRT-PC Input for AP = 12.06 psi SPIRT-PC Output

SPIRT-PC Case - Geometric Mean Standard Deviation Organic Iodine
1450 gpm Diameter of Geometric Mean Removal Rate

(Microns) Diameter (Per Hour)
1 524.5 1.884 .01704

2 393.8 1.970 .01794
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As was done with the previous revision, the smaller organic removal rate will be
selected since the smaller removal rate will result in conservative radiological
evaluations where the post-accident containment atmosphere is concerned. Thus the
organic iodine removal rate for the recirculation phase is .01704 per hour.

7. REFERENCES

1. Calculation Number ATD-0377, Rev. O, RHR Pump Recirculation Flow.

2. Sargent & Lundy (S&L) validated computer program "SPIRT-PC, a computer
program for calculating spray iodine removal constraints" S&L Program No.
03.7.366-1.0, Rev.0, 01-31-91.
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'This calculation has been reviewed by me according to the method (s) checked below.
l. Computer Aided calculations

|
a Review to determine that the computer program (s) has been validated and doctmented, is suitable to the

problem being analyzed, and that the calculation contains all necessary Information for reconstruction at a
later date.

b Review to determine that the input data as specific for program execution is consistent with the design
input, correctly defines the problem for the r w ter algorithm and is sufficiently accurate to produce
results within any numerical limitations of ti., program.

Review to verify that the results obtained from the program are correct and within stated asstaptions andc
limitations of the program and are consistent with the input.

d Review validation doctmentation for tenporary changes to listed, or developmental, or unique single |
application programs, to assure that methods used adequately validate the program for the Intended
application.

_

lieview of code input only, since the computer program has suf ficient history of use at Sergent & Lundy ine
similar calculations.

f[ Review arithmetic necessary to prepare code input data.

g Other:

2. Hand Prepared Calculations

a Detailed review of the original calculation.

b Review by an alternate, sinplified, or approximate method of calculation.

c Review of a representative sample of repetitive calculations,

d Review of the calculation against a similar calculation previously performed.

3. Revisions

a Editorial changes only,

b Elimination of mapproved input data without altering calculation results, i

1

c Other

4. Other l

|
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