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CHARLES CENTER . P.O. BOX 1475 BALTIMORE, MARYLAND 21203

ELEcTnic ENGINEERING April 29, 1982
DEPARTMENT

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attn: Mr. Robert A. Clark, Chief
Operating Reactors Branch #3
Division of Licensing

Subject: Calvert Cliffs Nuclear Power Plant
Units Nos. 1 & 2; Dockets Nos. 50-317 & 50-318
Fire Protection

Reference: Letter from A. E. Lundvall, Jr. to R. A. Clark
dated April 6, 1982.

Gentlemen: ,

Calculations submitted with the referenced letter have been
amended at the request of Mr. Eberly. A copy of the revised calculations
is provided as an enclosure to this letter. The conclusions of the
original submittal are not affected by these changes.

If you have any further questions in this matter, please do not
hesitate to ask.

Very t , yours

i

|
~

R. C. L. Olson
Principal Engineer

RCLO/smn
Enclosure DL E ^i2D O Mm
ec: J. A. Biddison, Esquire Cortified By

| G. F. Trowbridge, Esquire .U _ _ _ _ _ _

Mr. D. H. Jaffe
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* W- W )\
\ E'lh SIZE STAMPED ON REVERSE SIDE 5 l

I " ORIFICE N0ZZLES. $ l
j= 3C+dgd. OF 3/8 8

-

/4
'

Si ,

N 2! V b _.

l TEMPER.'.TURE R ATING 8 COLOR CODE: 50
J ;. ;; 3 n-- . e -._t-

-

--

135 * - PLAIN 325' - RED , - , "

400* - GREEN , %-27 U..-_ . p.r- ".
__

' - . 1" _ _

8 2912 ~

.. !,,

250 LU 500* - ORANGE W # 99 8 Z*
-

4

14M 'r .-- 4| P _ . , _ _ _,xn-
.ul4 i; .' INCLUDED ANGLE OF DISCHARGE PATTERN: 4 p. ,.

Nb; i.
'

11 0* 4 $I
- W)av"/ U22

%- i-65* 80*
'

O -*
:iZ 5- i40- iGO iso- :so rF ; -,f=:c.__m&t T4! .,+ i ,C; T

.

,
,, ,,

j ORIFICE SIZ E :$,3/g OR 3/4 H tn -::=i t_ -it;n'

+ qt- - - ; u. p--+ ' ~ '
:

M| Ay:[ ;,ji- jE~5

.

20.. 1

l/2 NPT.
~

PIPE THREAD CONNECTION: 6 fgy.,a4g. ._j __. m._ p._
f MATERIAL 8 FIN!SH: BR ASS - PL AIN, d .5

^ ~ ' ' " ~ ~ 4~~

I0
|,LE AD COATED OR CHROME PL ATED. 10 20 30 40

FURNISHED WITH PLAIN FINISH UNLESS g , p, y ,,.

{ OTHERWISE SPECIFIED.
I DISCHARGE CURVE
I

i r

LTO ORDER SPECIFY:'

SRINNELL (ORIFICE SIZE)(TEMPERATURE RATING)(SPECIFY FINISH IF OTHER THAN
[PL AIN BRASS IS REQUIRED) PROTECTOSPR AY N0ZZLE, TYPE EA-1(ANGLE OF
DISCH ARGE PATTERN). - - - - - - - - - - - - - - - - - - - - (QU AN TIT Y)
m

i t GRINNELL
t

09 PROTEC OS PRAY N0ZZLE
TYPE EA-l,

Ilf4NE L L (N- 4 I) 9 -1-71
,

- |

*
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DITII ARGI' IN G Al .ONS PER MIN 11!;

PSI N D. l(' N". 18 No. 21 N . 24 No. 28 Ns. 34 Ns. 39 N o. 44 No.48 No.%0*

V y - g g,2 -~ TR 2.1 1.0 8.1 7.0 10.0 11.1 16.4 18.81

/ 4 2 f. 7 2.6 4.0 4.4 5.9 7.9 9.8 14.2 14.5 24.2 26.6
'

4 2.0 3. 2 3. 7 %. 2 7.1 9.6 12.3 17.3 22.7 28.5 32.6
i 2. i 3.7 4.I 6.0 8. 2 11.1 I 3.8 19.9 26.2 32.9 37.6*

[m\ $ 2.6 4.1 4.s 6.8 9.1 12.4 1 %.5 22.3 29.3 36.8 42.2

. 6 2.9 4.5 52 7. 4 10.0 13.6 IE9~ 24.4 32.1 40 3 46.1
7 3.1 4.A 5.6 8.0 10.8 14.7 1R. ) 2&4 T 4.6 41.6 49.8

d 8 3.3 5.2 6.0 8.6 II.6 15.7 19.5 28.2 37.1 46.6 53.3
9 3. 5 5.5 6. 4 9.1 12.1 1667 20.7 29.9 39.3 49.4 56.5

, 10 3.7 5.8 6.7 9.6 13.0 17.6 21.8 31.5 41.4 51.I 59.5

I1 3.9 6. I 7. I 10.0 I 3.6 18.4 22.9 31.I 41.4 54.6 62.4
12 4.1 6. 3 7.4 10.5 14.2 19.2 23.9 34.6 45.4 57.0 65.2
13 4.2 6.6 7.7 10.9 14.7 ;o.0 24.9 3&O 47.2 59.3 67.9
14 4.4 6.9 8.0 11.3 15.3 20.8 25.8 17.3 49.0 61.6 70.4
15 4.5 7.1 8.3 11.7 15.8 21.5 26.7 38.6 50.7 63.7 72.9

16 4. 6 7. 3 8.5 12.1 16.3 22.2 27.6 39.9 52.4 65.0 75.3
17 4.8 7.5 8.8 12.5 16.8 22.9 28.5 41.1 54.0 67.9 77.6
18 5.0 7.8 9.1 12.8 17.3 23.6 29.3 42.3 55.5 69.8 79.8

e 19 5.I 8.0 9.3 13.2 17.8 24.2 30.I 43.5 57.0 71.7 82.0

1 20 5.2 8.2 9.5 13.5 18.3 24.8 30.9 44.6 58.5 73.6 84.2

% 21 5.4 8.4 9.8 13.8 18.7 25.4 31.6 45.7 4).O 75.4 86.3
22 5.5 8.6 10.0 14.2 19.2 26.0 12.4 46.8 61.5 7 '. 2 88.1
24 5.6 8.8 10.2 14.5 19.6 26.6 15.2 47.9 62.9 77.9 90.2
24 5. 7 9.0 10.4 14.3 20.0 27.2 33.9 49.9 64.1 80.6 92.2

, 25 5.9 9.2 10.7 15.1 20.4 27.8 34.6 49.9 65.4 82.3 94.1

~ '6 6.0 9.3 10.9 15.4 20.8 2R.4 35.2 50.9 66.7 83.9 95.0I 2
* 27 6. I 9.5 l 1. I I5.7 21.2 28.9 35.9 51.9 68.0 65.5 97.8

i g 28 6. 2 9. 7 11.3 16.0 21.6 29.4 36.6 52.8 69.3 86.0 99.6
i 1 29 6. 3 9.9 11.5 16.3 22.0 29.9 37.2 53.7 70.5 87.6 101.5

'4 40 6. 4 10.0 11.7 16.5 22.4. 30.4 37.8 54.6 71.7 90.1 103.0
d 31 6. 5 10.2 11.9 16.8 22.8 30.9 38.5 55.5 72.9 91.6 104.8

i 32 6.6 10.4 12.0 17.1 23.1 31.4 39.1 56.4 74.0 93.1 10 6.5

33 6.7 10.5 12.2 17.4 23.5 31.9 39.7 57.3 75.2 94.5 108.1
I 4t 6.8 10.7 12.4 17.6 23.R 32.4 10.3 58.2 76.4 95.0 109.'
% 35 6.9 10.8 12.6 17.9 24.2 32.9 40.9 59.0 77.5 96.4 111.3

,

| 2 % 7.0 11.0 12.8 18.I 24.5 33.4 41.5 59.9 78.5 98.7 I12.8

| 37 7.1 11.1 13.0 18.4 24.8 33.8 42.0 60.7 79.5 100.0 114.3
.

, ,1 38 7. 2 11.3 13.1 18.6 25.2 34.3 ( 2.6 61.5 80.7 101.3 115.9
1 /. 4 39 7.3 11.4 13.3 18.9 25.5 34.7 43.I 62.3 R 1.8 102.7 117.5

( 40 7. 4 11.6 13.5 19.1 25.8 35.2 43.7 61.0 82.8 104.0 119.0l

1 41 7.5 11.7 13.6 19.3 26.2 35.6 44.2 61.8 83.9 109.2 120.5
- 42 7.6 11.9 13.8 19.6 26.5 36.0 44.8 68.6 84.4 106.5 122.0
j 43 7.7 12.0 14.0 19.6 26.8 36.4 45.3 - 65.4 85.9 107.8 123.4
* 41 7.8 12.I 14.1 20.0 27.I 36.9 45.8 6A1 %.9 109.I 124.8

45 7.9 12.3 14.3 20.2 27.4 37.3 46.4 6v.9 87.8 110.3 126.1

46 7.9 12.4 14.5 20.5 27.7 37.7 46.9 67.6 88.8 111.5 127.5
47 8.0 12.5 14.7 20.7 28.0 38.1 47.4 68.5 89.8 112.7 129.9
48 8.1 12.7 14.8 21.0 28.3 38.5 47.9 69.0 90.7 113.9 130.3

,

| 40 8. 2 12.8 14.9 21.2 28.6 38.9 19.4 69.R 91.6 115.1 131.'
50 8. 3 12.9 !!.1 21.4 28.9 39.3 48.9 70.5 92.6 116.3 133.0

51 6.4 13.1 15.2 21.6 29.2 39.7 I?.4 71.2 93.5 117.5 134.3
8.4 11.2 15.4 21.8 29.4 40.1 49.9 71.9 94.4 118.6 135.6

I
$2
53 8.5 13.3 15.5 22.0 29.7 40.5 50.4 72.6 95.3 119.7 116.9
54 8.6 13.4 15.7 22.2 30.0 40.8 50.8 73.3 96.2 120.8 138.2
55 8.7 13.6 15.8 22.4 30.3 41.2 51.2 74.0 9'.1 121.9 139.5

56 8.8 13.7 15.9 22.6 30.6 41.6 51.7 74.6 98.0 123.0 140.81

| ** 5? 8.8 13.8 16.1 22.8 30.8 42.0 52.1 75.3 48.8 124.1 141.0
58 6.9 13.9 16:2 23.0 31.1 42.3 52.6 ?6.0 99.7 125.2 143.2
59 9.0 14.1 16.4 23.2 31.4 42.7 53.1 76.6 10d6 126.2 144.5
60 9.1 14.2 16.5 23.4 31.6 43.1 $ 3.5 77.2 10 1.4 127.1 145.8

62 9.2 14.4 16.8 23.8 32.2 43.8 54.4 78.5 10 4.0 129.4 148.1
64 9.4 14.6 17.0 24.2 32.7 44.5 55.3 79.7 101.6 141.5 15 0.5
66 0.5 14.9 17.3 24.6 33.2 45.2 56.1 81.0 10 6.2 113.6 15 2.9
68 9.7 15.1 l'. 6 24.9 33.7 45.9 57.0 82.2 107.9 I M.7 155.3
70 9.8 15.3 17.8 25.3 34.2 46.5 57.8 83.4 109.5 137 ' 157.6

1 72 9.9 15.5 18.I 25.6 34.6 47.2 58.6 R4.6 111.0 13').6 159.8
74 10.1 15.7 18.4 26.0 35.1 47.9 59.4 M.8 112.5 141.5 161.9
76 10.2 15.9 18.5 26.4 35.6 48.5 60.2 86.9 114.0 143.4 164.0
78 10.3 16.2 18.8 26.7 36.1 49.1 61.0 88.0 115.5 145.2 166.1
80 10.5 16.4 19.I 27.0 36.6 49.8 61.8 89.I 117.0 146.0 1(A.1

| R2 10.6 16.6 19.3 27.4 37.0 'O.4 62.5 90.1 118.5 148.8 170.2
1 84 10.7 16.6 19.5 77.7 17.4 51.0 61.4 91.4 :20.0 150.6 172.3

86 10.9 17.0 19.8 28.0 37.9 51.6 64.1 92.5 121.4 152.4 174.4
/~ ' 88 11.0 17.2 20.0 28.4 48.3 42.2 64.9 93.5 122.8 154.2 176.5

8.7 38.7 52.8 65.6 94.5 124.1 156.0 l'b.%- no 11.1 17.4 20.2 4

02 11.2 17.6 20.4 29.0 11.2 53.4 64.3 95.6 125.4 157.7 180.4
94 11.4 17.7 20.7 29.1 39.6 54.0 67.0 06.6 126.8 159.4 18 2.3
96 ! !.% I ?.9 20.9 29.6 40.0 54.5 67.7 9 '. 6 128.1 161.1 1 84.2
99 11.6 19.1 21.1 29.9 40.4 69.4 98.7 120.5 162.7 lu I

10t t 11.7 18.3 21.5 3G.2 40.8 ,, Y 69.1 99 1 W.8 161.3 18k.0_ _ _ _ ' '_ .__ . _ _ _ ._ _
. _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _

--
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