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Commonwealth Edison Company
1400 Opus Place
Downers Grove, Illinois 60515-5701

|
|

Dear Mr. Perchiazzi: |

At your request Sargent & Lundy (S&L) is providing one (1) copy of ZI-
3-86 Rev.0 and Rev. 1.

If you have any questions, please feel free to contact me at
(312)269-3915 or G. P. Lahti at (312) 269-3964.
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Barry C. Schwartz
Senior Principal Engineer
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STATUS OF INFORMATION:'

.

_X_ APPROVED ._K_ SAFETY RELATED
PRELIMINARY NON-SAFETY RELATED
REFERENCE /INFORMATION ONLY REGULATORY RELATED
(not for design purposes)

This information is provided in accordance with the terms and conditions of the service egnernent/ contract between Sargent & Lundy (S&L) azul
Comaxaweahh Edison Company (CECO) gcverning the associated services. With respect to any third party use, S&L does not assunw any obligation to
said third . arty as to the accuracy, completenses, usekiness, or no Wafringing nature of such information,t

umuuuuuupr

IDENTIFICATION OF THE SPECIFIC DESIGN INFORMATION TRANSMITTED AND
PURPOSE OF ISSUE (ust any supportmg documents aitsched to DTT by ha title, revision and/or issue date, and total number of pages for
each supporting document.)

Sargent & Lundy calculation ZI-3-86 Rev. O and Rev. 1 (16 pages).
,

The above noted calculation is being supplied to answer an NRC inquiry
related to their review of the control room habitability issue.
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i SOURCE OF INFORMATION

Calc. No.ZI-3-86 Rev. O&1 Report No. N/A

Other N/A

B. C. Schwartz ATD % _- 6[ f''IL~EY'
Preparer Division Pr pari 's Signatur6 Date
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Reviewer Division Revl wer'4 8 g ' ure Date '

G. P. Lahti ATD - h /2[defdkw

Approver Division /pprover# s Mi'gnature Date
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Calc. No. 2 7- ?~ E6
| REVIEW METHOD SHEET Revision 4.

| Page [ re:. '2 \
'

.
' Proj. No. gf y<7.y

This calculation has been reviewed by me according to the method (s) checked below.

1. Computer Aided Calculations

a Review to determine that the computer program (s) has been validated and documented. is
suitaDie tc tne 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 specified for program execution is consist-
ent with the cesign input, correctly defines the proolem for the computer algorithm

\/ and is sufftetently accurate to produce results within any numerical limitations of tne
\ program,

c Review to verify that the results cotained from the program are correct and witnin
stated assumptions and limitations of the program and are consistent with the input.

O Review validation documentation for temporary changes to listed, or covelopmental, or
unique single application programs, to assure that methods used adeouately validate
the program for the intended application.

e g/ Review of coce input only, since the computer program has sufficient history of use
j at Sargent & Lundy in similar calculations.

f y Review arithmetic necessary to prepare code input data.

9 Other:

2. Hand Prepared Design Calculations

a Detailed review of the original calediations.

O Review by an alternate. simplified, or approxtmate 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 unapproved input data witnout altering calculated results.

c Other:

4. Other

W h== s- s w r* < . UCH/ & ? w ec4 i in d !OA dryw% _sf d' su
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Purpose:

The purpose of this calculation is to determine the containment spray removal
rates for particulate and organic species of iodine.

Data and Assumptions: --

All data and assumptions in Revision 0 of this calculation apply except as noted
below. Additional assumptions are stated as necessary in the method of solution.

Method of Solution:

The calcula.tional method and data are from NUREG/CR-0009 (Reference 1).

a. Particulate Iodine Removal Rate

Equation (39) from Ref.1 gives the spray removal rates for aerosols as
, 3hFE ' ~ ~

-3- s 2Vd.

Where

h = drop fall height C4
F = spray flow rate C *N'e3
E = collection efficiency C- 2
V = volume of the containment C '3
d = mean spray drop diameter c a

|

The critical parameter in this equation is the collection efficiency. |

Reference 1 provides correlation between the ratio E/d and aerosol~

i concentrations and recommends a value of E/d = 0.1 cm-1 for decontamination-

1 factors up to 100 and E/d = 0.01 cm-l for decontamination factors above
#

8 100. To be conservative, the lower of these values is used.

S
o The data below is from Revision 0.
g _ ___ . _ . _ _

E h = 147 ft. = (147 ft.)(.3048 m/ft.) = 44.8 m '

- /
3 3F = 5230 gpm = (5230 gpm)(.00379 m / gal.)(60m/hr.) = 1189.3 m /hr '

V = 2.715x10 f t.3 ' (2.715x10 f t.3)( .02832 m /ft.3) = 7.689x10 m6 6 3 43= 7

E/d = 0.01 cm-1 (0.01 cm-1)(100 cm/m) = 1.0 m-1
-

=

_.
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_ __

Therefore,

_ 3(44.8m)(1189.3 m /hr)(1.0 m-1)3 -

43
j

s
2 (7.689x10 m )

-I
A = 1.039 hr

s

I
b. Organic Iodine Removal Rate '

The overall spray removal rate for organic iodine is the sum of the removal
rates for the spray drops and the wall film (Reference 1, equation 133).

A = A drops + A wall film
s

1

These two removal rates are calculated using the computer program SPIRT-
described in Reference 1. In addition to the. input. parameters. developed _ _ _

in Revision 0 of this calculation, the reaction rate and partition factor
for mythyl iodine are also required. Since Na0H is' the only additive to' -

the spray and since this chemical has a negligible affect on methyl iodine
absorbtion, the parameters for water at 70 F (the temperature of the spray)
are used. ~ - - ~ ~

, Reaction Rate RK (sec-I)
-

From Table I, page 29 of Reference 1,
~9

@K=(1.4x10 liter / mole /sec)(55 moles / liter) 7

g K = 7.7 x 10-8 -1secn ,,
t

._ __

[ Partition Factor HR

| From Figure 15, page 119 of Reference 1, j
a - - - - -- 1

l HR = 5 < . _. _ . _ _ _ _ _ _ |

2
The computer output for this calculation is attached on the following page.
Since the rigid drop model is most conservative, it is used in this calculation.

6.452x10-2 hr-1 ~

Adrops =

5.480x10-8 hr-1
Awall film =

6.452x10-2 hr -1 -

A =
s

Reference:

1. NUREG/CR-0009, " Technical Bases for Models of Spray Washout of Airborne -

Contaminants in Containment Vessels," USNRC, 10/78.
.
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