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Examination Report No.: 50-228/0L-90-01

Facility: Aerotest Research and Radiography
Reactor

Docket No.: 50-228

Examinations tdministered at Aerotest Operations, San Ramen, California.

Chief Examiner: /A / F'

,

Gary fohnMon, ITats Signed
Opera r Licensing Examiner

Accompanying
Personnel: David B. Pereira, Operator Licensing Examiner

William Dean, Chief, Regional Oversight'Section, OLB

M WApproved: _
e

E5wgs/7. MilMr. Jr. Date Signed"

Chief,OperationsSection

Suninary:

Examinations on November 28 - 29, 1990 (Report No. 50-228/01.-90-01)

Written and oral examinations were administered to three Senior Reactor
Operator candidates. Two SR0 Instant candidates and one SR0 (Jpgrade candidate
passed the operating examinations. One SR0 Instant candidate failed the
written examination.
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No significant concerns were identified _during the examination.
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REPORT DETAILS

1. Examiners:

G. Johnston, RV (Chief Examiner)
D. Pereira, RV

2. Persons Attending the Exit Meeting:

G. Johnston, RV
H. Simens, President, Aerotest Operations, Inc.

3. Written Examination and Fecility Review:

The written examinations were administered to two SRO Instant candidates
on November 28, 1990. One candidate failed the written examination.

At the conclusion of the written exam, the facility staff was provided a
copy of the examination and were requested to provide written comments.
The comments made by the staff are included in attachment (1). These
comments were reviewed by the Chief Examiner and appropriate changes were
made to the examination key prior to the grading of the exams.

4 Operatino Examinations

The operating examinations were conducted November 28 - 29, 1990. ",

.pecific generic weaknesses or concerns were identified during the
examinations.

5. Exit Meeting

The Chief Examiner met with the facility representative denoted in
Paragraph 2 on November 29, 1990. The examiner discussed the findings
to that point and the examination pr' ocess.
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PFSOLUTION OF FACILITY COMMENTS

Questions A.11 and 8.04:

Facility Comment:

The facility pointed out that the answers for A.11 and B.04 were
incorrect and appeared to be typographical because there were
correct answers in the choices.

Resolution:

The Chief Examiner agreed and changed the indicated answers to the
appropriate choices. The order of the choices was changed during
the editing process and the author failed to change the answer key
to reflect the changes.

Question 8.09:

Facility Comment:

The facility noted that the personnel are trained not only to make
a two person snarch, but to also take along a member of the local
law enforcement agene.y to assist in the bomb search. The reasoning
is that their personnel are not trained to recognize bombs, whereas
the LLEA members are trained for that task.

Resolution:

The Chief Examiner agreed and changed the answer to item (c.) to
reflect the training. The change was not contrary to the procedural
requirements.

Question.A.15:

Facili ty Comment:

The facility views the answer (b.) as ambiguous and points out that
item (a,) could also be correct as it "could be read to mean the
'mean life' of the delayed neutron precursors, in which case either
(a.) or (b.) cou'Id be correct."

Resolution:

the Chief Examiner agrees that ansWr a. could be read as t.le mean
17fe of the neutron precursors and therefore would not be wrong in
meeting the call of the question. Therefore the Chief Examiner will
allow for either (a.) or (b.) as a correct answer.
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ccw/ enclosures (1),(2)and(3):
R. Cross, RV (2 copies) .j
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U.S. NUCLEAR REGULATORY COMMIS$10N

NON POWER REACTOR LICENSE EXAMINATION

acadidba: .CL J ,,,,JO V License Applied For: R0/SRO
vn,

j/ Circle one
Facility: Aerotest Operations ARRR Reactor Type: TL.GA Fueled

Date Administered: November 28, 1990 Region: V

INSTRUCT 10_NJ TO CAND!0 ATE

Answers are to be written on the txam page itself, or the answer sheet
provided. Write anwers on one side only. Attach any answer sheets to theexamination. Points for each question are indicated in parentheses for eachquestion. A 70% in each section is required to pass the examination.
Examinations will be picked up three (3) hours after the examination starts.
Category % of Candidate's Percent ofValue Total Score Category Value

A. Reactnr Theory, Thermo-' ~

dynamics and Facility
y7 Operating Characteristics

.0 M
, B. Nortnal and Emergency

Operating Procedures andjf,7 Radiological Controls
** *

C. Plant and Radiation
~,,|0"

,

Monitoring Systems
~ 0. 100.0t -

% TOTALS

All work done on this' examination is my own. I have neither given not
,,

received aid.

.

Candidate's Signature
.
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PROCEDURES FOR THE ADMINISTRATION OF WRITTEN EXAMINATIONS
i

1. Check identification badges.
j 2. Pass out examinations and all handouts. Remind applicants not to review4

examination until instructed to do so
.

READ THE FOLLOWING INSTRUCTIONS VERBATIM:

~ *~During the administration of this examination the following rules apply:
1.

Cheating on the examination means an automatic denial of your
application and could resalt in more severe penalties..

1

! 2.

Af ter the examination has been completed,is your own and you have notthe cover sheet indicating that the work you must sign the statement on
received or given assistance in completing the examination. This mustbe done after you complete the examination.

READ THE FOLLOWING INSTRUCTIONS

1.
Restroom bips are to be limited and only one applicant at a time mayleave. You must avoid all contacts with anyone outside the examination

;

room to avoid even the appearance or possibility of cheating.,

2. Use bigek ink or dark pencil only to facility legible reproductions. 4

3. Print your name in the blank provided in the upper right-hand corner of
the examination cover sheet and each answer sheet.

4. Mark your answers on the answer sheet provided.
USE ONLY THE PAPER-

PROVIDED AND 00 NOT WRITE ON THE BACK SIDE OF THE PAGE.
-

5. Before you turn in your examination, consecutively number each answer**

sheet, including any additional pa
on the examination question page. ges inserted when writing your answers

6. Use abbreviations only if the
Avoid using symbols such as <y are commonly used in facility _1'iterature.

or > signs to avoid a simple transpositibnerror resulting in an incorrect answer. Write it out.
7. The point value for each question is indicated in parentheses after thequestion.

!

'Show all calculations, methods, or assumptn 's used to obtain an answer8.
;_ to any short answer question.

.
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9.
Partial credit may be given except on multiple choice questions.
Therefore, ANSWER ALL PARTS OF THE QUESTION AND 00 NOT LEAVE ANY ANSWER

;

j BLANK..

'

10.
Proportional' grading will be applied. Any additional wrong information
that is provided may count against you. For example, if a question is
worth one point and asks for four responses, each of which is worth 0.25'' ' '

points, and you give five responses, each of your responses will be'

worth 0.20 points. If one of your five responses is incorrect. 0.20
Will be deducted and your total credit for that question will be 0.80

-

instead of 1.00 even though you got the four correct answers.
11. If the intent of a question is unclear, ask questions of'the examineronly.

12. . When turning in your examination, assemble the completed examination
with examination questions, examination aids and answer sheets.
addition . turn in all scrap paper. In

13.
Ensure all information you wish to have evaluated as part of your answeris on your. answer sheet.

- following the examination. Scrap paper will be disposed of immediately

14.
To pass the examination, you must achieve a grade of 80% or greater.

'

15.
There 1s time limit of three (3) hours for completion of the examination.

16. When you are done and have turned in your examination, leave the
examination area
found in this area (area to be defined by Chief Examir.er).while the examinatten is still in progress,ou areIf y

'

license may be denied or revoke'd.- your
'
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. Operations Training Equation Sheet
j

--

! F = sna y=s/t cycle efficiency = New W 0

| W =mg s = v.t + ) at' A=AN A = A. e***
E = mc8 a = (vr - v.)/t A = In 2/tg = 0.693/tg

'

t g (eft) = ' ,','fXE = | mv vt = v. + at2

! PE = mgb w = 6/t I = 1. e*E"
W =vA P I = 1. c'* *;

A E = 931 A m I = 1.10 */TW
{ 4 = bCpAT ' Q = th Ab TVL = 1.3/p

~ * *

4 = UAAT 4 = UA (T vo - TarM) HVL = 0.693/pA

Pwr = Wr th SCR = S/(1. km)
'

P = P.10sm CR, = S/(1 km )
P = P. e /'t

CR (1 km): = CR (1 - ke):
SUR = 26.06/r M = 1/(1 km) = CR /CRo

,

r = 1.44 DT M = (1 k,n)o /(1 km):

SUR = 26 (3M SDM = (1 - km)/km;

7 = (P/p) + [(4 - p) /A4 p) P sw 1 x 10 s seconds
y = f*/ (p- 4) Am = 0.1 seconds **
r = (5 - p)/Ac p In d = In dai

p = (ke-1)/km = Akm/kg I dj = In dj -t

p = [t*/rkm) + [S/(1 + Amr)) R/hr = (0.5 CE)/d8 (meters), _

8P = E V/(3 x 10 ') R/hr = 6 CE/d8 (feet)-

E = Na
, . ., .

!

WATER MISCELLANEOUS .
PARAMETERS CONVERSIONS,

!. I gal = 8.345 lbm 1 Curie = 3.7x1010 dps
'

t 1 gal = 3.78 liters 1 kg = 2.21 lbm
1 ft* = 7.48 gal - I hp = 2.54x10 Btu /hr8

Density =.62.4 lbm/ft
1 MW = 3.41x10' Btu /hr

8

Density = 1 gm/cm8 1 Btu = 778 ft lbf
Heat of Vaporization = 970 Btu /lbm 1 inch = 2.54 cm
Heat of fusion = 144 Btu /lbm 'F = (9/5'O ) + 32
1 Atm = 14.7 psi = 29.9 in. Hg. *C = 5/9 (*F - 32)

*

I ft. H 0 = 0.4335 lbf/in8

'
..

,
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CATEGORY A
1

| Reactor Theory, Thermodynamics and
; Facility operating Characteristics
J.

* *
.

i QUESTION A.01 (1.0)
i
; What are the three materials that are considered as moderators in
L the design of TRIGA fueled reactors?

a. Zirconium Hydride (2rH2), Aluminuto, and Graphite;
1

b. Water, Graphite, and Zirconium Hydride (ZrH2)-

'* c. Aluminum,-Water, and Graphite
,

f d. Graphite, Water, and Stainless Steel
'

!

ANSWER !

b.

j REFERENCE

| ARRR Reference Material VOL 2, PG III-2
!

1

i

'
,

{- i
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QUESTION A.02 (1.0)3

4 :

Which one of the following statements correctly describes the
, property of a GOOD MODERATOR?i

: -

! a. It slows down fast neutrons to thermal energy levels
i via a large-number of collisions.
1.

) b. It reduces gamma radiation to ther::a1 energy levels via '-

i a small number of collisions.
'

c. It slows down fast neutrons to thermal energy leve:.s
via a small number of collisions.

~

d. It reduces gamma radiation to thermal energy levels via-*,

a large number of collisions.
J

: ANSWER ,

1-

c.

! REFERENCE

ARRR Reference Material VOL 3 PG RT-2.7,

!

I

<

k~

<

a

- .
..

I'
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QUESTION A.03 [1.0)
The Aerotest reactor is at a stable power of 0.01 watt. A
reactivity addition of $0.25 is inserted by withdrawing a rod.

.

With the following information:

Delayed neutron mean lifetime = 12.3 seconds

Prompt neutron lifetime = 2 X 10^-14 seconds

Beta effective = 0.0073

What will be the resulting STABLE reactor period?

a. 48 seconds

b. 38 seconds

c. 28 seccnds

d. 22 seconds

ANSWER

b.

FROM 2 deltaK = 0.25 X 0.0073 = 0.0018

Prompt neutron lifetime can bc ignored because of stable
period.

T = [Beff - deltaK) X Upsilon / deltaK

T = [0.0073 - 0.0018) X 12.3 / 0.0018

T = 0.0677 / 0.0018

T = 37.58 [38) seconds
,

REFERENCE

ARRR Reference Haterial VOL 4 PG 1-16

3

..
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QUESTION A.04 (1.0)

The reactor is SUBCRITICAL vith a Keff of 0.96 and there is 300
counts per second on the source range instrumentation. A fuel
element is removed and the count rate drops to 100 counts per
second. No other changes have occurred.

What is the Keff of the core with the current core configuration

.(i.e. one element removed)?
a. 0.9733

b. 0.8800

--. c. 0.8400

d. 0.8000

ANSWER

b.

CR1/CR2 = [1 - Koff2) / (1 - Keff1)

30/10 = {1 - Keff) / (1 - 0.96)
Keff = 0.8800

REFERENCE

ARRR Reference Material VOL QUESTION 17 TEST NO. 7

..

I
4
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QUESTION A.05 [1.0)
When the Aerotest reactor is operating at full power steady state
of 250 kW, which of the following correctly describes the heat
transfer mechanism from the fuel cladding to the surrounding
water? I

a. Conduction
.

b. Film boiling !

c. Convection

d. Radiation
~ .

ANSWER
,

3
,

c.
)

REFERENCE [

ARRR Reference Material VOL 4 PG 1-28 TO 1-31 '

I

(

i
e

~

*
. ...

|

| .. 5

i

,
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! QUESTION A.06 (1.0)
I Which of the following statements correctly describes thed

I influence of DELAYED NEUTRONS on the neutron life cycle?
!

a. Delayed neutrons increase the time required for the
neutron population to change between generations.

b. Delayed neutrons decrease the time required for the!
-

neutron population to change between generations.

c. Delayed neutrons have no effect on the neutron life;

j cycle process.
i

~' d. Delayed neutrons decrease the time required for the. -

neutron life cycle.:

| ANSWER
t

[ a.
i

j RETERENCE

i ARRR Reference- Material- VOL 3 PG 1-11 TO 1-13
|
!
!

i

l
t

,

I

4

!

)-

,

*
|

*s

;

i

.

!-

:
4

!

'

t

[-
'

6
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QUESTION A.07 (1.0)
4

The Aerotest reactor has been shutdown for modifications for an
extended period of 2 months. The operators are preparing for a
reactor startup.

,

.i Which of the following statements describe why SOURCE NEUTRONS
are particularly important for this operation?

'

a. To ensure that reactor power can be accurately
monitored on the Channel 4.

b. To ensure that the reactor will go critical above the
point of adaing heat.

-.

c. To encure that the reactor will go critical when
indication is indicated on Channel 3.

d. -To ensure that nuclear power can be accurately<

monitored in the range of Channel 1.

ANSWER

d.
'

REFERENCE

ARRR Reference Material VOL 2 PG VIII-1 TO VIII-2 ; VOL 4 PG -1-17

1

* O,

'

!
1

7~,

1

!
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QUESTIOli A.08 (1.0)
Which one of the following statements defines the term " CORE
EXCESS"?

a. The maximum reactivity insertion that will allow the
reactor to increase power with prompt neutrons only,

b. Extra fuel that is loaded in the core to minimize the
need for control rod insertion at high power levels,

'

c. The maximum possible reactivity that can be inserted by
the rods when the reactor is at an exactly critical
condition.

. - .

d. Extra fuel that is loaded into the core to extend the
reactor's functional lifetime.

ANSMER

c.

REFERENCE

ARRR Reference Material VOL TS 5.1.2

ef.W lud h >

Nf0

& unhe d rn

YL Gah das n
- aw.,,. rL -c s ~a d- -
6 ocm een6Mf , bh4c, ad cAu

c'c"9''- 4%//e su

8
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QUESTION A.09 (1.0)
What design feature of the Aerotest reactor causes the reactor to 4

be much more nearly LINEAR than EXPONENTIAL in it's response to
reactivity changes?

a. The short delay time for transferring heat to the
cooling water and the large prompt negative temperature
coefficient.4

b. The short delay time for transferring heat to the
cooling water and the large prompt positive temperature
coefficient.

c. The long delay time for transferrjng heat to the-- *

cooling water and the large prompt negative temperature
coefficient.

d. The long delay time for transferring heat to-the !

cooling water and the large prompt positive temperature'

coefficient.

ANSWER

c.

- li.EFERENCE

ARRR Reference Material VOL 4 PG 1-24
4

!

* * e

|~
'

9
i
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i QUESTION A.10 [1.0)

| Which of the following statements describes how NEUTRON TLUX is
; affected by the addition of a reflector around a reactor core?
!

! a. With a reflector in place thermal flux _is higher at the '

]
edge of the core.

1 b. With a reflector in place thermal flux is lower at the
edge of the core.

i c. With a reflector in place fast flux is very high at the
' edge of the core.

d. With a reflector in place fast flux is lower at the- '

edge of the core.
,

ANSWER
i , ,

i al

REFERENCE
i

ARRR Reference Material VOL 4 PG 1-8'

i

.
> ,

, .,

'

|

4

10
!

I

i
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i
QUESTION A.11 [1.0)

4

j In a TRIGA fueled reactor, Keff is affected by a change in water
: temperature. This is often called the " BATH" coefficient of
J reactivity.
1

I How will Keff be affected by an INCREASE in temperature in an
i OVER-MODERATED reactor such as the Aerotest reactor?
i

1 a. Keff will increase due to an increase in average energy
loss per collision.

I
| b. Kaff will decrease due to an increase in average energy
i loss per collision.

-.

c. Keft will increase due to a decrease in noderator
L - density.

'

; d. Keff will decrease due to a decrease in moderator
density.;

ANSWER

|b*
; REFERENCE
i
L ARRR Reference Material VOL 4 PG 1-24
!
! i

,

|

!-

t. = ,,

!

s

y

1 .

t

|:

I
| 11
|

-,

!
:
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4

|_ QUESTION A.12 [1.0)
i Which of the following factors represents the change factor, in
; reactor power, that would occur over any REACTOR PERIOD?
i

a. 1.333
i

._.

i i

| b. 1.518 '

.

<>

| c. 2.333
|

1 d. 2.718 I
I

i
'

ANSWER
; -..

. d. !

!
| REFERENCE J

i
j.

L ARRR Reference Material VOL 4 PG 1-14
4

i

!. I

l i

4

;

4
.

1 j

i

|

)
I

1

|

!. .
!-

I

,

$

1,

- -l

! * ^
i,

, ,

!

|i

| i1

,
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. QUESTION A.13 [1.0)-
1

How lon after shutdown from high power (250 kW) will it take for.

= the max num XENON POISON affect to occur?a-

| t

L a. Immediately. '

i
' b. 1 to 3 hours,
1
; c. 5 to 7 hours.
1

1.
d. 24 to 48 hours.

ANSWER
-.

in

e c.

REFERENCE
.

| ARRR Reference Material VOL 4 PG 1-26
:
a

3

i

,

1.

?

*
a

i >

{4

Ae - t &

-

|'
:
i

I

i

13
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QUESTION A.14 [1.0)
The Aerotest (ARRR) reactor is at a power of 1 watt and is at a
PERIOD of 30 seconds, how long will it take for POWER to reach
1000 watts?

a. 90' seconds

b. 207 seconds-

c. 309 seconds

d. 414 seconds

-- ANSWER

b..

p/po = exp[t/T)

1000 = exp[t/30)

In 1000 = t/30
t = 6.9078 x 30 = 207.23

REFERENCE !

ARRR Reference Material VOL 4 PG 1-14 TO 1-17

'

i

. e

i

.

,

14
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QUESTION A.15 (1.0)
A SCRAM has just occurred on the Aerotest reactor. A stable
reactor period of 80 seconds can be observed on the Nuclear
Instrumentation. Which statement of the following describes the
reason for this period?

a. The period results from the mean half life of the
delayed neutron precursors being 80 seconds.

b. The period results from the neutron procursor Bror.ine-
87 and it's 56 second half life.
The stability of the period is in direct linearc.
relationship with the power of the reactor prior to the-'

SCRAM.

d. The period is the result of the decay of the largest
delayed neutron precursor Iodine-139 (which produces
39% of the delayed neutrons.

ANSWER

b . M b a..

REFERENCE

ARRR Reference Material VOL 4 PG 1-13 TO 1-17

.

15

|
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QUESTION A.16 [1.0)
Which of the following effects contributes the neat to the large
prompt tenperature coefficient of TRIGA fueled reactors?

a. Cell and inhonogeneities,

b. Doppler coefficient.

c. Core leakage,

d. Bath coefficient.

ANSWER
- .

a.

RETERENCE

ARRR Reference Material VOL 4 PG 1-22 to 1-24

End of category A
Go To Next category

................................................................

m *
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CATEGORY B

Hornal and Emergency
Operating Procedures and
Radiological Controls

QUESTION B.01 (1.0)
A point source of GAMMA radiation neasures 50 roentgen per hour
(R/hr) at a distance of ONE notre.
Assuming 100% efficiency by a detector:

What is the EXPOSURE RATE [R/hr) f rom the GAMMA source at a
-distance of B metro.

a. 48

b. 7.0
"

.

t

c. 4.0

d. 0.78

ANSWER

d. D2 = (50) x (1/0)^2 = 50/64 = 0.78 ;,y.

REFERENCE

ARRR Reference Material VOL 5 PG 17 - 19

..

17
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i

' QUESTION B.02 [1.0)
A point source of GAMMA radiation neasures 50 roentgen por hour
(R/hr).,

What is the QUALITY FACTOR necessary to convert this value from
R/hr to rern/hr?

a. 1

b. 2.3

c. 10

d. 20-'

ANSWER

a.

REFr.RENCE

ARRR Reference Materit.1 VOL 5 PG 4

)

' . ..

18
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QUESTION B.03 (1.0)4
,

,

!' What is the 10 CFR 20 QUARTERLY standard for, "Whole body; head '

| and trunk; active blood forming organs;-lens of the eyes; or ,

j gonads?"

a. 1.25 rem
!

i' b. 7.5 ram
i-
I c. 18.75 rem

d. 5[N-18), where N-- age
,

: '- ANSWER--

,

i
. a.

>

REFERENCE !

10CFR20
t

$ .?
'

n
;

'

i..-

,

i

h'

<

-

,

,-

* ** ,

'

-.

@'

-i

I

J

!-
! I
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i

QUESTION B.04 [1.0)
:

] You are the operator at the console during a startup of the
Aerotest reactor. You are informed by a worker in proximity to-

j the reactor that the water level appears to be dropping several
inches a minute.4

;

Which of the following deceribes the first action that you must,

-take IMMEDIATELY?

i n. Allow the pool water level automatic SCRAM to occur
i then notify the Reactor Supervisor.

b. Manually SCRAM the reactor then inform the Reactor
supervisor.- +

1

c. Notify the Reactor Supervisor and cease normal-.

activities.
:

d. Depress horn acknowledge button and inform the Reactor
Supervisor.

ANSWER

p'.f. be
REFERENCE

,

ARRR Reference Material VOL 1 SECTION III PG 1
.

9-

'e

,

e
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QUESTION B.05 (1.0)
What is the ARRR Technical Specification requirement for MINIMUM
AND MAXIMUM reactor pool temperature?

I a. 50 degrees F minimum and 125 degrees F maximum.

b. 60 degrees F minimum and 125 degrees F maximum,

c. 50 degrees F minimum and 130 degrecs F maximum,

d. 60 degrees F minimum and 130 degrees F maximum.

ANSWER
-.

d.

REFERENCE

ARRR T.C. 4.1

j-

. . .
.

21
|
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QUEST 10N D.06 [1.0)
.

What is the MAXIMUM REACTIVITY WORTl! of any individual in-core
experiment not rigidly fixed per the ARRR Technical
specifications?

a. $2.00

b. $1 00-

c. 2.0 delta-);/);

d. 1.0 delta-1;/1;

"* ANSWER

b.

REFERENCE

ARRR T.S. 9.4 .

.

e,

,

|

|
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QUESTIO!1 !).07 (1,0)

A core alteration has just been perforced on the Aerotest
reactor. A reactor power calibration using the REACTIVITY LOSS
TO POWER MEASUREMENT 10 required to be performed btcause o' the
alteration. Which statement of the following desctibes th>
reason for the RZQUIREMEliT tG conduct this reactor power
calibration?

a. The reactor may produce significantly more power from
the new configuration,

b. The nuclear instrumentation could be affected by the
now positioning of fuel or graphite e16ments.

- ,

It is a requirement of the license and Technicalc.
specifications,

d. The alteration may significantly disturb the convective
flow characteristics nf the core.

AtlSWER
,

b.

RETIRE 11CE

ARRR Reference Material VOL 1 SECTIOli IV PC 2

,

g
4

:
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QUESTION D.08 (1.0)
The ARRR Technical Specifications require that a licensed
operator be present at the controls during reactor operation.
What are the other MANNING REQUIREMENTS of the Technical
Specifications during operation of the reactor?

a. A senior reactor operator must bw on call and at least
'

two persons shall be present in 9he reactor building.

b. A senior reactor operator must be present and at least
two parsons shall be present in tne ranctor building.

n. At least two persons must be present in tla reactor
bLS1 ding and at least one of the persons mast be a--*

.

licunset ope rator.

d. At least too persons must be present in this ranctor
building a44 at one of the persons must be the
Radiation Sr'.'et y Officer.

ANSWER

co

REFERENCL

ARRR T.S. ' v.1.

|

|

l

-
. ,

i

e
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QUESTION B.09 (1.0) '

i

Which of the-following describes the REQUIRED RESPO!!SE to a bomb
threat?

a. Inspect facility for illegal entry, make decision for
possible evacuation, assist Local Law' Enforcement
Agency ~(LLEA) in search of facility.

;. .

b. Phone the LLEA, inspect facility for illegal entry,
make decision for possible evacuation, make two person
search'of facility.

c. Phone the LLEA, inspect facility.for illegal entry,
.make decision-for possible evacuation, assist LLEA in"" -

search of. facility.

d. Phone the-LL?.A, inspect facility for illegal entry, ;

evacuate the facility, make two person search of
facility.

MSWER

f C*
REFERENCE

ARRR Reference Material VOL 1 SECTION V PG -3

4

i

4

'

., , 4 -
.., ,

|.'

>

l

i
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QUESTION B.10 (1.0)
Which of the ic11owing describes the requirements of the
Radiological Safety Procedures for posting of a RADIATION AREA?

a. > 2 mrem / hr or when conditions are such that-a person
might have-an exposure of 100 mrem / 5 days,

b. > 5 mrem / hr or-when conditions are such that a person
might have an exposure of 100 mrem / 5-days,

c. > 100 mrem / hr or when conditions are such that a
person might have an exposure of 100 mrem / 5 days.

d. > 100 mrem / hr and when conditions are such that a-*
-

person might have an exposure of 1,000 mrem / 5 days.

ANSWER
i

b.

REFERENCE

ARRR Reference Material VOL 1 SECTION VI PG 8

,

s

* 6 L$

t

4

i

'

s
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QUESTION-B.3 7i

WHich of the L . amination levels would REQUIRE THE,

ESTABLISHMENT of . 2:% 1ation zone per the ARRR Radiological
= Safety Procedures?

a.- .150 d/m/100 cm^2 smearable Beta i

b. .40-d/m/100 cm^2'smearable Alpha
,

c._ O.03 mrad /hr Beta-direct survey

d.- 200'd/m/100 cm^2 Alpha direct survey

- ANSWER

b.

tREFERENCE-

ARRR Reference Material VOL 1 SECTION VI PG 6

i

.

1

- i

- -.
. ..

i
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-QUESTION,B.12 [1.0)
Which-one of the.following activities is the ONE REQUIRED-to be ]

-

!. performed as - the SEMI-ANNUAL SURVEILIANCE?

Ia. Heat exchanger reactor power calibration.

b. Control rod drop time testing. ;

-t

c. Low flow alarm (Pool Water) calibration.'

d. Control rod reactivity worth calibration. I

ANSWER
-.

a.

REFERENCE q

ARRR Reference Material VOL 1 SECTION VIII PG 4, FIGURE II 1

i

.I

.|

|

)

|

..

t
l

'

. -

U

!

.|.,

l

!

1
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-QUESTION B.13~ (1.0)
Which of the following outside organizations can provide.
assistance to the ARRR facility for a RADIATION INCIDENT?

a.- California Highway Patrol.

b. San Ramon Police Department.
.

c. San Ramon Fire Department. ;

-I
d. Contra Costa Health Department. I

l
ANSWER >

1
. - - ,

c.

REFERENCE
'

.

0

ARRR Reference Material VOL 1 SECTION III PG 4
i

j

,

!

* * '

3-
. ,

f

!

!

>
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QUESTION B.14 (1.0)
-Which of the following types of radiation will cause the most
damage._ INTERNALLY to-body tissue?

a.- Alpha

b. Beta
,

c. . Gamma

d. -Neutron

ANSWER
- - . .,

a. (Current ICRP)

REFERENCE
;

(_ ARRR Reference Material VOL 5 PG 4
*

i.
|

|'
l^
i

?'
-:l-

1

l~
t- .

:}

'i

|
i

'

1. ,

L
i

4
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QUESTION B.15 _(1,0)

An experiment involving an insoluble gaseous form of Iodine-135
has ruptured in the Glory Hole. irradiation facility of the
Aerotest reactor. A sample indicates a concentration of 3.0E-6
microcuries per milliliter was present in the locality of the
reactor bridge while two persons (radiation workers) were engaged
in work activity. The personnel were in the location for 20

' minutes. (An applicable portion of Appendix B 10CFR23 is
provided.) ,

What are the MPC HOURS for EACH of the two individuals who were
exposed to the airborne contamination?

' ' ~ ' a. 0.40 MPC HOURS

b. 2.50 MPC HOURS

c. 2.67 MPC HOURS'

d. 22.5 MPC HOURS
.

ANSWER

b.

From Table 1 Column 1 the MPC for insoluble Iodine 135 is
4.0E-7 mci /m1

MPC HOURS = (Concentration of nuclide)/(MPC) x-(Time exposed
in hours.).
MPC HOURS = [3.0E-6/4.0E-7) x 20/60 - 2.5 MPC HOURS

REFERENCE
|

10CFR20 APPENDIX B
. . .

|

|

I

i
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Hvdeer Reevletofy Commission
Peft 20e App. 8

APMENoix D-CoNetwinATKmt w Am AND WATER Asovt NAtunAL BAcr.omohtr19ed
(los tootionne at ena 01 fe e 61

teotape '
Tetpe i I letWe 8Seuwe deepnas W

cog g N t=
g ,,4 Cd toO tecu m [g*f, 4 0/ev} [f'*

Air 100 - S 3 x 10" tx 10 e tx10** 4 x 1044 2 x 10*' 1x10 8Au 190 8 1 x to*s
4 x 10" 6 x 10* *6 x 10" 4x10** 2 x 10* *Deskinan (79 i 4 x 10*' 4x10**HI181- S 4 x to" 3 x 10's t x 10**t x10** 1 x 10-s 7 x to",

Haenman(67) l 7x10*8 ix 10"Ho 148 - S t x 10" 3 x 10" ? x 10"9 x 10** 7 x 10" 3 x 10* sHyeegan (1) I fx104 t u t0**H3 t 3 x 10's 4 x 10-* t u to-*lx:0" 'f x 10" a r 10* *1 6 x t0** 1 x 10** t u t0*' 3 x 10*ehews (40) - Sie f x 10"
_ 4 x 10-sk 113m - S 0 x 10-e 4 x 10*e 3 x go" t x 10* 81 1 x 10** 4 x 10** i x 10" 1 x 10"h Ild*- S t x 10*' l x 10** 4 x 10'' 8 x 10* *I 2 x 10" lx104 7 x 10 d f x 10**h 116m S 2 x 10** 1 x 10** e x 10** a x 10* *t 2x10" 1 x 10*Ih 118 - _S t xig e g g ggo - 6 x 10** 4 x 10"

9 x 10" 9 x 10* *W f531 - I 3 x 10** 3 x 10's g r to" t u t0* *|1N- S l x 10** 4 x 10** 0 x 10''' 2 x t0"' i f x 10** 4 x 10*8 6 x 10" tu t0"i tN - S 8x10" lx10" 0 x 10"' 3x t0*'l 3x10" 3xt0 s t x 10 e g u t0"1 129- S 2 x 10* * lx10 e tx10"' 4 x 10**i 7x10" 6 x 10's f x 10** 8 x t0**1131- S 0 x 10" 6 x 10** 1xt0** a u to"l 3 x 10* 9 2x10 e i x10 e 4 x 10 e1132 - S fx10" fx10" 3x10" 6 x t0**I 0 x 10" 6x10 e 3 x 10 e fx10 e1 133-
__ S 3 x 10** 3 x 10** 4x10 a 4 x 10**I f x t0*' 1 x t0's 7 x 10" 4 x t0"1134-

-.

I 8 x t0** t x 10* * 1 x 10* ' e x t0**

S 6x10" 4 x 10*8 4 x t0*' t x 10**
11M - 8 1 x t0** 7x10" 1 x 10** 4 x 10**hEdust @ l- 4 x 10*' 2 x 10** l x 10** 7 x 10"0 100 - S 1 x 10** 4 x 10-e ext 0 e t x to e1 4 x 10*' 8 x t0*e g x to+e t x 10"Otet- S 1x10" 1 x *o** 4 x to" 4 x 10**l Sx10" ix1F8 8x10*" 4 x 10* s =01N 8 2 x 10" 1x10" 0x10 e 30-s

'

' hen 9El- I extr' l x 10** 4x10" 3 x 10**' _ Pe 65 8 8 x 10" t x 10*' 3 x t0" e x t0* *i 1 x 10* * 7x10*' 3 x 10* * 2 x t0* *Pe tt 8 1 x tb*,' t u t0** 6 x 10** 4 x 10**4L815 den " I 6 x t0's t x 10* * 2 x 10** 6 x t0**10 86m - See 4 x 10" *1xit'IW SS - Sie 4 x 10**IW 87 Sie 4 x 10* * * 3 x IO*'' * .
LautenssilSF _ _ _ _ anti 1x 10*s

_ 2xt0 efu na
t x 10"

. _ ._La 140 8- 2 x 10*' 7 x 10* * 6 x 10" t x 10* *Leed lec 1 t x 10*8 7 x 10** 4 x t0" f x 10**| pom S 3 x 10" txto a ex t0" 4 x 10"

. ,

8 3 x 10** 1 x 10* * 0 x 10" 4 x 10"P0 210 8 1 x 1F " 4 x 10** 4 x 10* * t u to"i l 2 x 10* * 6 x10" 8 x 10* " f x 10**| Pb itt - S 2 x 10** 6 x 10" 4 x 10* " t x t0**Lasuresa (71) | 2 x t0-e $ x t0" 7 x 10* " E x t0* *Lu 177 8 -

0 x 10* ' 3 x 10* * 2 x 10" 1 x 10**4Amagusase 953--- l 4 x 10*' 3 x 10* 8 2 x 10** 1 x 10* *han St S t x10" 1 x 10" 7x10 8 3 x 10**I 1 x 10" 9 x 10* * 6 x t0** 3 x tC ''6en 64 8 4 x 10" 4 x 10** 1 x t0*s gxgre1 4 x t0" 3x10 e 4x10 e g x gpotenM S 8x1F' 4 x 10* * 3x10" 1 x 10**,l 4 x 10*' 4 3 x 10* 2x10'' l x 10"!
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QUESTION B.16 [1.0) ,

Which of the following is the Technical Specification REQUIRED -i
'

MARGIN the reactor must be SUBCRITICAL if the maximum Worth rod
is fully withdrawn from'the core? ;

a. 30 cents-

'

b. 50 cents
,

c. $1.00 4

d. $3.00 ,

i

" ANSWER

b.

REFERENCE

ARRR-T.S. 5.3 .;

!.

.

,

,4'

i

-

i

i.

' '*
, -

,

i

l

1-
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QUESTION B.17 (1.0)
e

What is the MAXIMUM amount of explosive material that may be
.placed in the" RADIATION FIELD of the radiography facilities?

,

n. 0.5 pound equivalent TNT !

'
b. -1.0 pound; equivalent TNT

c. 5.0 pounds equivalent TNT

d. 1000 grains equivalent TNT

'A- , NSWER '
.

b. .-

REFERENCE

ARRR T.S. 9.11.4.1

End of Category B
Oo Tc Next Category

------------------------------.---------------------------------

.

* * *
. , , ,. ,
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CATEGORY C

Plant and Radiation
iMonitoring Systems

QUESTION.C.01 ( 1. 0 )-
.

.Which one of the following represents the PRINCIPAL REFLECTOR'
''used in the Aerotest reactor?

a. water

b. zirconium-
,

'~ * - c.- aluminum

'd. graphite-

ANSWER

d.-

REFERENCE

CARRR Reference Material VOL 2 SECTION III PG 4
'

,

i

i

i

:[

1-

'T
_
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' QUESTION C.02 [1.0)
.

The Aerotest reactor contains-three. control rods which contain a
sintered neutron absorber. material to control core reactivity.
What' material is used as the NEUTRON ABSORBER?

a.- aluminum oxide

b. graphite powder'

!c. boron carbide

d. zirconium hydride

'' ANSWER

c.

REFERENCE

ARRR Reference Material VOL 2 SECTION III PG 4

,

- c
.. ..

+
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. QUESTION-C.03- (1. 0) ..

Which one of the following materials is used-for the' CLADDING of
the: control'. rods of the-Aerotest reactor?

_

a. galvanized steel

b. stainless steel .

.

c. perforated aluminum
i
'd. aluminum

- |

~.NSWER
-

A

d.

REFERENCE
,

ARRR Reference Material VOL 2 PG III - 15 .

i

i

| - ;
l,

{

i

t

,

e

c
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,
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i
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QUESTION C.04 (1.0)
Where'is'the WATER RADIOACTIVITY MONITOR'of'the demineralizer
loop' located?:

a .- In the reactor pool..

b. On the wall cabinet east of the reactor-shield. - |
,

c. In the demineralizer building on the discharge of the-
demineralizer pump.
IntheO.f*h.n@;re.k..%..#building on the suction of thed.- ...

demineralizer pump.
,,,

ANSWER
'

t

d.

REFERENCE

ARRRL Reference Material VOL 2 FIGURE V-3

- s

.

g O $
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; QUESTION-C.05 (1~.0)

What:componentsis electro-magnetically coupled to the
ELECTROMAGNET when a' standard control rod is being raised out of
the core?

a.. pull | rod

b. piston ~ < !

!c. armature

'
d.- draw tube-

MSWER"

c. ,

!

- REFERENCE

- ARRR: Reference Material VOL 2 PG III-20-

ti#

!
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,
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QUESTION _C.06- ( 1. 0 ) .
i

The Technical Specifications state limitations on theLamount of
SPECIAL NUCLEAR MATERIAL (SNM) that may be contained in an ,

experiment. - which one of.the following statements describes the-
. limitations required for. SNM?

a. 5 grams of a solid material, or 3 grams of a liquid !

solution.'

, ,

b. 3 grams _of a solid material, or 5 grams of a liquid
solution.

c. 5 grams of either!a solid or liquid solution."

-

,,

d- 3 grams of either a solid or_ liquid solution.

ANSWER'

a.

REFERENCE

JJGUt T. S . 9.10

-i

i

,
*-

a

a
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QUESTION C 07 (1.0)
Based on the Technical Specifications, what is the REACTIVITY
LIMIT ,Keff) for-the-storage in the-reactor pool.'oel storage
=rackst.

a. Keff must be less-than 0.95 for all conditions of
moderation.

.

b. Keff must be less than 0.90 for all. conditions of
moderation,

c. Keff must be less than 0.85 for all conditions of.
moderation.

., |

-d. 'Keff must be less than-0.80-for all conditions of
moderation.

ANSWER-

d.- |

|

REFERENCE I

|
ARRR T.S. 11.2

~|

|

|
|

!

I
*

. . . _ _ ,, ,

!

40
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' QUESTION C.08 (1.0)
Figure IV-1 shows-a sectional drawing of,the pneumatic fuel i

element handling. tool.- Which of the indicated components 'i
provides the mechanism for LOCKING onto the fuel element?

a.- Item A.
l

' b. Item B.

c. Item C.

d. Item D.

" ANSWER
|

a. j

REFERENCE

ARRR Reference Material-VOL 2 SECTION IV PG 1, FIGURE IV-1

.

1

-!
I

l

l

l
|
,. .

A

-\

i

i;
,
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QUESTION C.09 (1,0)
i

Which of the following describes the NEUTRON SOURCE utilized in i

the Aerotest reactor? !.

a. Intrinsic.(Natural)-
b.- Plutonium - Beryllium q,

c. Antimony - Beryllium

d. Americium - Beryllium'

l

AN.SWER.
,

|-+ .

d.
,

REFERENCE-
i

JJUUt Reference Material VOL 2 SECTION III PG -11 -'

|

i

ki

!

'
t i e

-

,
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QUESTION C.10 [1.0)
Which of the following is an APPROVED EXPERIMENTAL FACILITY for
the Aerotest reactor but is not currently installed?

a. Large-Component Irradiation Box

b. Glory Hole Facility

c. Thermal column

d. Vertical Tube (six inch diameter)

" hNSWER

a,
,

REFERENCE

ARRR Reference Material VOL 2 SECTION III PG 9

. , ,
,

43 1
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QUESTION C.11 (1.0)
.Which of the following describes the PRINCIPAL design feature of
the domineralizer system that minimizes _ CLOGGING of the mixed bed
demineralizer?

a, The rotary. vane flow switch will stop the pump if flow
in the system drops below 4 gpm.

,

b. The temperature switch will switch off the pump if the
temperature of the. pool water rises.to the point that
damage will occur to the resin, causing clogging.

c. The skimmer prevents 100 micron or larger particles |
~ ~ * * from entering the demineralizer system.

d. The string filter prevents the passage of small
. particles into the mixed bed demineralizer.

ANSWER

d.
;

REFERENCE

ARRR Reference Material VOL 2 SECTION V PG 7 |

.. .

44 .
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QUESTION C.12 (1.0)
Channel 1 of the Aerotest reactor nuclear instrumentation is a
proportional counter utilizing a_ detector lined with a Boron 10
coating. Which of the following describes how channel 1L
DISCRIMINATES between Gamma and Neutron radiation? ,

a. . The Boron 10 coating permits-only a-reaction from the
Neutron radiation to_ occur-in the detector chamber,

b. A reverse voltage is applied to the detector to cancel
out the effect of.the Gamma radiation on the signal,

c. The detector is connected to a pulse height analyzor
' ' ' ' that only allows the higher current pulse of the

neutrons to pass.

d. A logarithmic count rate amplifier is connected to the
output from the detector to separate the constant count
rate-of the-Gamma radiation from the variable Neutron
count rate. |

ANSWER

c.

|

REFERENCE I

ARRR Reference Material VOL 2 SECTION VIII PG 1

.1

8 4

45
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c QUESTION C.13 (1.0)
Figure IX-2 shows a simplified circuit representation of the
motor control-circuit for the control rod drive motors. What
' function is provided by the ONE MILLIFARAD CAPACITOR in the
circuit?-

a. The capacitor provides a current limiting function to
prevent contact arcing when the switch contacts are-

opened.

b. The capacitor provides a shift in current phase which
allows the motor to rotate when current is removed from
one of the windings by depressing (opening) a switch.

- - . . ,

c. The_cc.pacitor provides a shift in current phase to
promote-dynamic braking when the rod is moved up or

'down.

d. The capacitor provides impedance matching between the !
power supply and the. motor for efficient operation
(lower current need).

ANSWER

b.

REFERENCE
,

ARRR Reference Material VOL 2 SECTION IX PG 3

i

' .
. ,, .
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QUESTION C.14: [ 1. 0 ) .

Which of the following' ventilation equipment will be d6-energized
by-.the EMERGENCY SHUT-OFF switch?

- a. Control Room air conditioner.
,

b.. Quality Control' Complex air conditioner.
.

c. Film Processing Chemical Room vent. '

d. N-Ray Set-up Room' air ~ conditioner.

ANSWER
- . .

d.
.

REFERENCE

ARRR Reference' Material VOL 2 SECTION 2 PG 4 ,

.

O

1

.

-

I

! . .=

l -:'

!i.

O e. (

.

..

-
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QUESTION-c.151 (1.0j

Which of the1following describes the feature that prevents-a Loss
0T PRIME for,therprimary cooling loop pump?

a.. LThe intake for-the primary. cooling system is located
,.

*one foot below the water surface.

b. The intake for the primary cooling. system is located 16
feet below the water surface,

r

c.- There-is a ' foot valve located at the discharge end of
the-primary cooling system.

,

' ' ~ ' - d. There is' a foot-valve loceted:st the auction end of the
primary cooling systen.

ANSWER
,

d.

REFERENCE

ARRR Reference Material VOL 2.SECTION V PG 3

,

-

i
!

'

.. j

i
!

8 'el . * i ee

'i

'

2

!

48

- l

<



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

i

QUESTION C.16- (4 0) ,,

Which of the following ' design features of the control od drive
nochanism and assemb3y DECELERATES the conh ol red ne > ; the end
of it's traval Alt er = SCRAM?

a. he. pit trist . ce.Nmeted to the- counnetIng tod passes -a
, sec Weir @f the Lurrel- of the rod drlvo mechanism that
prost.ider a '%sapot" action.

'

I

b. TNa armature of the connecting rod contacts the foot of
i the pull' rod cempresning the spring holding the contact-
t of the down limit switch open.

"* *
c. The notor of the rod drive providea dynamic craking'

just before f.he rod 1: caches the bottom of itis drop. 1

d. Friction provided;by the control rod guide tube
rentrictt the rate at which red will fall and' increases
as the rod reaches the bottom of it's drop.

.
ANSWER ::

a.

AEFERENCE
_

ARRR Refer ince Material VOL 2 SECTION III PG - 15, 20
J

i- ::|

{|
1

!,.

.1
.

,

}
|F . .

.

.

.

.

y ,

'
!~ ,s

n
'!

' . .'' .

.
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QUESTION C.17 (1.n),

"

Which of the following describes the type of DETECTOR used in the
pool water radioactivity monitor?1

i

a. cas Proportional

f b. Geiger-Mueller

; c. Boron Triflouride
j.
' d. Camma-Scintillation

! ANSWER ;
4 -.,

d.
i
; RETERENCE
, .

| ARRR Reference Material VOL 2 SECTION VIII PG 4
i r

,
-

i End of Category C
End of Examination
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