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Nebraska Public Power District 60-
ATTN: J. M. Pilant, Manager, Technical

Staff-Nuclear Power Group
P.O. Box 499
Columbus, Nebraska 68601

'

Gentlemen:

SUBJECT: Cocper-Operator Licensing Examination Report Adc'endum

The May 11, 1984, Operator Licensing Examination Report inadvertently omitted
the figures, charts, and tables that were provided to candidates as part of
the reactor and senior reactor operator examinations administered in March of
this year. Enclosed is'one copy of this material which shoeld be added to the
examination master copy provided in our May 11 letter. We regret any
inconvenience this may have caused you.

In accoraance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Public Document Room unless you notify this office
by telephone within 10 days of the date of this letter and suamit written
application to withhold information contained herein within 30 days of the date
of this letter. Such application must be consistent with the requirements of
10 CFR 2.790(b)(1).

Should you have any questions concerning this letter, please co.1 tact us.

Sincerely,

Original Signed By

. lii N Eson, Chief
Reactor Project Branch 1

Enclosure:
Examination master copy figures, charts, and tables

cc:
Paul V. Thomason, Division Manager

of Nuclear Operations
Cooper Nuclear Station
P.O. Box 98
Brownville, Nebraska 68321

R. Beilke, Training Manager (Same address)

bec: DMB M003
R. Cooley RPB1 RPB2

J. Pellet Section Chief RIV File
E. Haycraft R. Denise J. Collins
R. Eaton, OLB TPB RRI

~ Kansas State Dept. of Health .

Nebraska State Dept. of Health

RPB2PiF RPB2 /)C RPB2T RPB1
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Encr y Col 1 Cal II Cal 1 Cal IIe
IGV per Air Water Air Water

Material llair-Li fe d i n inte. ira tion pe/=1 pc/n1 c/rni e/ml
-6 | -8^ '

A-41 1.83 h 13 2x1O j 4x10

Co-60 53 y 25 3x10-I 1x10~3 1x10~0 5x10
~5

I-131 8.1 d 0 36 9x10 6x10-5 1x10-l'0 3x10-3
-9 - ~ ' ' ~

. __ - _ _ . . -..... .- _

,| 3x10-lKr-85 10.8 y 0.04 1x10-5
,

|
,

7. . . --- .. . -. j. . . . ..

Ni-65 25 h 0 59 9x10"I 4x10-3 3x10' i 1x10
4 -4 - th .

.

-6
-

:
Pu-239 2.hx10 y 0.008 2x10-12 1x10 ! 6x10 i 5x10.-a------ . . . - - _ - - -

* -
- - - - . .

_

16-- *:

Xc-135 9.i2 h 0.25 4x10 1x10'I I
--

,I I
.- - - - -

-9 -10 1 -6
Any sin ,1c radionuclide with'T) 2 h:- i 3x10 'ix 10 > 1x10 3x10 ;

-

e

|a l lwhich does not decay by a or opantancobs -

.

ficolon ! . Neutrona per c-8 Average flux to activer
Neutron Ener.y(MEV) eouivalent to i rem 100 rre.n in h0 h>urs

6Therc.nl 970x10 670
0.02 liOOx106 280
05 43x109 30

'

2hx10D 1710 -

LII. TAR APSORPTION COETTICIDi'"3 (c=-1) -
.

Ener v (!*EV) Water | Cenerete Iron Innd

05 0.090 O.21 0.63 17
'

1.0 0.067 0.15 0 .41 0 77
15 0.057 0.13 0.h0 0 57.

2.0 0.048 - 0.11 0 33 0 51
25 0 .0'62 0.097 0 31 0. !. i, ,

30 0.038 0.033 | 0 30 1 0.h?
*

Fo*C"JI AS AND CONVEPSIO:jS

r/hr.6CE I , = I, c - M * I, =_I N= N,c
dh- d2

T4e.
,

g = 0.693 p= r&v heT
A 3x1010 g.1 + g G: T= 1

Th 1+ A T q-g.
.

21 cal = 3 78 liters 1 kg 2. elds N, 6.03x10 ,,}. De 1 in = 2 54 cm 1 ym/en3 = 62.h lbo/rt3 u =3 11Ta +

g xq 1 yr = 3 15x107sce. 1 rt - 7.h8 col e 2 72

.
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to = 10'* cccends.
, W=0 "

A=he
i

a W=PE = mc #
-

A=AN i

P = .W_
s

AE = 931Mt t '

-. -

,y , A = 0.1 seconds 2_

-
i

Rg= ret 2,

E+bl
OH- H+ 10-l' ~ '

=

S.C.R. = S C (1-E ) = Ca (1-E )t t 2
'

I~ N f ,

P = Po 10 8"' (E)~

-

tegg = (tb)(th) '
_

*

th + th g.1 .'C

E = IR 1-E, T
-

P = II
I . Iago"2L

rn.P=E*
g Q=U4t

-N '

i = 12.7 sec. 1= 0.693

E = oN ' t

v = _a_
- _P.= lev

. , _

3 x 10 ''t
-s -

-
<

RR = I4 ~
/

-
~

c_o ='1_g,
~

~

C1 l'- Ko -

a ,

Vp = Vo + at '

.
-

, ,

S = VoT + at*
''

~

, , y, _ y, __ It=1 1 + t, +
. . 5 g

_

._. _
,

'

' 8(J " E9- K g '

W = Hg I S K1
g

F = Ma
Lx

p , p, ,t/T
\.

'
-

m=n
u
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MISCEI.LRIEOUS CONVERSIONS.

Density H 0 = 62.4 lb/fC'2

PWR.= & oh
Baat of Vaporization Ha0 - 970 BTU /lb. '

PWE. = W AhF

Rest of Fusion E 0 = 144 BTU /lb.
.

3

BTU /lb = Cal /gm x 1.8

Watts = BTU /hr x .293
gas = 453.6 x lb.

R. P. = BTU /hr x 3.93 x 10 "
~

ft3 gal x 1337

KW.= B. P. x .7457
: - ATM. = Psig x .068

;

MW - 3.41 x 108 BTU /hr
*7 = 9/5 *C + 32

TVT lead =1.5"
llVT lead =.6"
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g.iSCE1.A.AstEus ~11.ATIONS

.

SUR = 26 o
_ ~ ' CR g= S

ta +(S p) T - 1-K gge
1

'I.d. = Indt C~V + C V + C.-
h och F

V V=
ag a u t.

2
1d 1 =1 d1 2 3 2

t/tF = Po a ,. 7, p __ I''

~ '

- 1 +At

p+w. . ,, = 1 .1 .. .1
AT R2 1 E2 n

1/H1 = .5 CE
d3(macar) -- 3DM " I-K

K

C1 g=S -Ft
1-Egg B = Bo a 7

1

o= E-1 *i R = Rg + R: +. ..+R
E 1 C D

r=gg o= 1 + s
, tKeff 1 +1T-.

| A 0
i

M = CR,
[ HYL = 0.693 CRg

9
|
| M = 1- K. s f ,
|_ D. L = 6CE

-

g_g
| da eff,

3
i

A = gr 1 = 1-K,gg,a

1-K
, eff
: 2

SUR = 26.06 -

1=G,7
M CR2

PE = agh
s

| t= t
CR, = 1-K,gg

! o-$ CR2 t.g1 eff,,
'

.

I curia = 3.7 x 1018dpa Westinghouse
u 4.= N r-

E-

1

. _ - _ _. -- -. . - _ - -- . . - __ _ _ . - - _ . _ . - . .


