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F : Exa'mination Reportt No.: 50-89/0L'-89-02'
'

.

e -

,.- .

E -0 .j': a'
.. General-Atomics:

'

,.
'

-- .

P Facility:
, q,

'e LExNnations- administered at the General- Atomics, Torrey Pines Facility,.
. _

i:cv < # -San;Diego,; California.
.I' ,

d Chief. Examiner:' M ll-I~7 M !
(Thomas 3.-Meadows,. -(f : Date Sigrred', =* +

g,.
,

'' Operator Licensing Exami~ner'-

n f .!
^ ^
'

: , .

: Approved * I ] / f 'l7 =[[f
- j'

<

.

:ilew Miller, Chief- Date Signed i

. Operations Section . -!

"

1

'. Summary: s

' ' . Examinations from October '31 through November 2,1989,,(Report No.
50-89/0L-89-02)'-

'

m
,

'Operatorlicensing-examinations'wereadministered-tooneReactorOperator(RO) 'l,

.and two1 Senior Reactor Operator (SRO) candidates. All.of these candidates :
ey, . , f passed their examinations and were subsequently issued licenses.' ' ' ' * '
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'REPORTDET_ AILS>t ,

'I.- Examiners
<

y qThomas R. Meadows, RV, Chief Examinerm

2., Persons Attending the Exit Meeting on November 3. 1989
, .

Thomas Meadows,'RV, Chief Examiner-
Robert Chesworth, Managing Director, TRIGA Group
Keith: Asmussen, Manager, Licensing, Safety and' Nuclear Compliance

* William Wittemore, Director, Irradiation Services
*Junaid Razvi, Manager, TRIGA Reactors Facility

* Attended:the written examination review on November 2, 1989
,

, ,

-3.. Written Examinations and Facility Review
IThe written examinations were administered.on October 31, 1989 at i

"

the General Atomics, Torrey Pines Reactor Facility. At the conclusion
of these. examinations the Chief Examiner held a formal review with the
facility staff identified in paragraph (2) above, in accordance with
NUREG 1021, The Operator Licensing Examiner Standards. All facility
comments were resolved during this review. The NRC resolution of these~- 1

|comments are documented in Enclosure (3) of this report, which includes- :

-the licensee's formal record of this meeting [ Attachment A to Enclosure-(3)]. -|
i

'All of the candidates passed this portion of.their examination, ji

4. Operating Examinations i

.I'

The operating examinations were administered on November 1-2, 1989. 1'
,

These examinations were conducted using walk-through scenarios that ,

tested the. operator candidates integral system knowledge and ability to ,1

actually operate.the reactor facilities. Aspects of facility design j
^

and ' control, administration, security,' and emergency plan were also q,

* thoroughly tested. .j

AllJof the. operator candidates: passed the operating portion of their
examinations.

(
-The examiner found that the candidates had difficulty referencing the' ]).g

% . standard operating procedures (S0P-IV), or abnormal / emergency operating
procedures (S0P-VI/ VII) that stipulate-the safe operation of facility. i

"

Although the candidates performed the correct actions required by the g-

examination scenarios-imposed,.they had difficulty referencing the i7
associated procedures when asked to substantiate their actions.

The facility management identified in paragraph (1) committed to the
immediate correction of this generic training program weakness. They j

concurred that operators must be familiar with the structure of the
,

y, procedures that govern their actions.
7

i
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' -'5. ; Exit Meeting.

On November 3,:1989, the Chief Examiner met with the representatives: ofs .

. the licensee's staff, to discuss the examination. _ ;

.

o

/

C

s

P

.[ . 4

,.
, t

4 g

. I

+

0

t

i

l
i

gt * "'

i
4

e

I
:

i



%' v >

;, 0
;p -

:

[": Enclosure 3
p
b a . WRITTEN EXAMINATION FACILITY COMMENTS /NRC
1 RESOLUTIONOFCOMMENTS(SR0/R0 EXAMINATIONS)

-

Note '

The Chief Examiner met with the facility staff for. a formal
reviewlif both the R0 and SR0 written examinations on 11/2/89.
As a result of this review, the following questions were deleted
with- the concurrence of the Chief Examiner and the Facility staff.
There were no other comments..

Question H.08 (SR0 Exam):

Comment:

'
"- Statement of the question was erroneous, which led to none of the answers as
being correct."

NRC Resolution:

The facility staff pointed out that the stated initial power reading of
.1,000 CPS could imply'that the reactor went super-critical in the. source
range. If, this " assumption" was made "o of the responses would be -

correct:since a . linear power rise woul bserved in the source range.
Therefore : Chief Examiner concurred th question be deleted.

Questio'ns A.11-(R0 Exam)/H.17 (SR0 Exam):.

t

Comment:

"None of the answers given were the correct - verified in references."
;..t

NRC Resolution:

The1 Chief Examiner concurred that a mistake had been made when transcribing
data from the reference material. Therefore, these questions were deleted'

' from the applicable examinations.

' Questions B.14 (R0 Exam)/K.05 (SR0 Exam):

. Comment:
,

"More than one correct answer to the question as it was worded."
.

NRC. Resolution:

Although the MARK-F reactor facility was designed with pulsing capability,m

the transient rod was physically removed from the core to facilitate a
recent research project. The Chief Examiner discovered this during his
on-site pre-tour / inspection of the facility. Since the condition setting i

of the question is no longer accurate, it was deleted from the applicable
examinations.

.
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Question-C.02!(R0 Exam)/H.23(SR0 Exam}:[
" '

,

I- Comment:
'

"None of the answers given were correct - verified:in references."

,
; NRC Resolution:1 -

!

- Although' the references address the characteristics -of the BATH coefficient, . -
i: .they address only its' behavior for " standard" TRIGA fuel. Since the' MARK-F-

reactor uses " FLIP" fuel the question is erroneous < BATH behavior ~1n FLIP 1 E
.

~ fuel has:not been analyzed. This fact was not clear in the references.e,

9 Therefore, thenquestion_was deleted from it's applicable _ examinations,
t -

- ."' '

Quest' ions' C.08 (R0 Exam)/J.08'(SR0 Exam):'
-

n

p . Comment:

'" Question does not apply to facility;'q'uestion deleted by examiner and agreed -
f to by: facility reviewers."

NRC Resolution:
t

Same resolution as " Questions B.14/K.05." The question was deleted from its
applicable examinations. -

'N Questions 0.05 (R0' Exam)/J.12 (SR0 Exam):-

Comment:.

'"None of the answers were stpictly correct, and question was worded such that
oneLof two choices could have been interpreted as the correct answer."

'

NRC Resolution:

[ The regulating. rod drive motor for the MARK-1 reactor facility was changed
,

to a D.C. drive mechanism and separate rod position monitor. This fact was, .

; validated on-site by the Chief Examiner and the affected questions were
' subsequently deleted from the applicable examinations.

;l
''

Questions G.08-(R0 Exam)/I 08 (SRO Exam):
1

Comment:
i,

"More than one answer was correct for the question as worded - verified in
references." !

,

NRC Resolution:
4

.The MARK-F evacuation alarm initiation system is not clearly defined in the ;
reference material. The Chief Examiner verified the actual alarm system |,

L during-his on-site inspection, and agrees that the affected questions could s

i
|- have more than one correct respc nse. Therefore, these questions were deleted

from their applicable examinations. >

; ..
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a'' Question 1.20 (SRO Exam): ;

''
-

;
"41

. Comment: ;'

F

'None of the answers were correct - verified in= references."' i

' E NRC Resolution: !
,'n .

.

The G. A.' reference supplied' by the facility'at the review ~ meeting _ supported. -
. ,

",; a different quality factor'from the initial reference used for the question. ;

s; - Since this discrepancy made all of the-responses incorrect.- the question was :

deleted from the exam, i, ~

in ,

Question 1.21 ($RO Exam): i
a,

." Wording of the question was such'that any one of three answers could have
,

;

Ri
~

t

.o.-
been< interpreted'as being correct."'

:
,

N

- N' RC. Resolut' ion: , |
r

.

q

i[ 'The wordingLof the question stem left various analysis phths open such that !
'' - taore tFan one of,the responses could be interpreted as correct. Therefore, 1'

1 this question was deleted from the examination. !
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'' Enclosure 3 (Att'achment A),

\+MM TRIGA P4tetors Fic6tety )
RE CElV& seso66 ctNArou soo

NRC '""$* * ss 362: ,3

Rgigg g Phone: 161914Eb.3277

i

iNovenbar 8,1989
n9 NOV13 Al0 : 56 )

i
(

Mr. John B. Martin I
Wanal Administrator * '

U.S. Nuclear Regulatory Conmission -(
'

Region V
1450 Maria Iane, suite 210
Malnut Creek, CA 94596 *

t

subject: R0 and SHO examinations administered at General Atomics, Octo- |bor 30 - Novenbar 2,1989. j
.

Reference: Istter, K. E. Annussen (CA) to J..B. Martin (U.S. NRC Region '

V), No. RO/sto-1474, dated Novestbar 3',1989. !

Dear Mr. Martin:

In the reference lottar, General Atomics (CA) had enMnned that the
Chief NRC Examiner for the subject examinations, Mr. '!tm Meadows, and the
GA facility staff consisting of the undersigned and Dr. W. L. Whittanore,
zwiewed and finalized the examination keys and that there were no addi-
tional ocsunents frun GA on these =minations.

.

In thic rwiew, the chief minar and the facility staff discussed each
question, and agreed to delete a nunbar of questions. 'Ihe reasons for the
deletions were one or note of the following: (a) the question was not
consistent with the training notorial es sutznitted, (b) ti's question was

, not applicable to the cA facility, or (c) the wortiing of the question was
such that nere than one correct answer was possible.

As a result of the zwiew, six questions fran the RO exam, and nine ques-
tions fran the SRO exam were deleted. Attaci. nt A is a list of these
questions, along with a brief statement as to the reason why the facility
staff and the chief examiner agreed to the deletion.,

If you should have further questions recy.rtling this matter, please con-
tact ne or Dr. W. L. Whittamare at (619)455-3277.

Very truly yo rs, -

\'
Junaid Razvi, Ph.D.
Manager, 'IRIGA Reactors Facility

JR
oc: Mr. Tom Meadows, NRC Region V

Dr. -K. E. Asnussen
Dr. W. L. Whittertore

.

)

,

10955 JOHN JAY HOPKINS OfWE, SAN Dit00, CA 921211194 PO. DOx 85608. SAN DitOO. CA 92138 5608 (619)455-3000
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J. Rasvi to J. B. Martin ATDCHPEINF A {

1

10 and SRO Ensudnations . . . . .
!Novenbar 8,1989

Page 2
:

!

F

!
'

,- .,

Questical. No. - Question No. W'

(3D). (85 0 ) I

,

.
t

H.08 Statement of the question was ar--

,

. runeous, which led to none of the.
answers as being correct. }

A.11 H.17 None of the answers given were the [
correct ' verified in references. |

B.14 K.05 mrt than one correct answer to
the question as it was worded. ;

C.02 H.23 None of the answers given were ;
correct - verified in references.

;

C.08 J.08 Question does not apply to'facil- |ity; question deleted by c==hr ,

and agreed to by facility review- -;
,

era.
,

r

D.05 J.12 None of the answers were strictly
correct, and question was worded
such that one of two choices could -

have been interpreted as the cor-
rect answer.

.

G.08 I.08 More than one answer was correct
for the question as worded - veri- f,

iled in references.
J

I.20 None of the answers were correct . i
-

!- verifled in references. J

1

I.21 Wording of the . question was such
!

--

that any one of three answers j
could have been interpreted as be- 4

ing correct.
i

|
-

;

, , -.. - - - .- .. . . . . - . - . - .
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U.S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

-

Facility: _ Gulf Atomic.
Reactor Type: Scina ruine 1 i unov r1
Date Administered: ne + nhor ti . Sono"Examiner:

*

_ twn... o uomanutCandidate: : vey.**

JNSTRUCTIONS TO CA'< dj. A3

Use separate paper for the answers.
question sheet on top of the answer sheets. Write answers on one side o & .Staple
indicated in parentheses after the question. Points for each question are

The passing grade requires atleast 70% in each category.
hours after the examination starts. Examination papers will be picked up six (6)|

Category % of Applicant's % of Category{ Value Total Score Cat. ValueI
s, / z c. 2-'

ea re Mei .t. a p.A _ H. Reactor TheoryM% N---
>

_ !. Radioactive Materials'

Handling Disposal and
E' HazardsA /,2-
TFr=- gg,;. J. Specific Operating

g r. 2. Characteristics
; 21 _-13.BI,A
i K. Fue) Handling and

/ 9e[ Core Parameters
20 ih90=.-

L.
Administrative Procedures.\ soy
Conditions and Limitations

-

j W. 100%
-

Totals
['

.

Final Grade %

All work done on this examination is my own.
received aid. I have neither given nor

( *** KEY ***

Candidate's Signature

&

/

.

._
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ES-201
Rev. 5 01/01/89

FROCEDtJRES FOR THE ADMINIST) \ TION OF WRITTEN EXAMINATIONS

During the administration of this examin6 tion the following rules apply:
1.

Cheating on the examination means an automatic denial of your applicationand could result in more severe penalties..

2. After the examination has been completed, you must sign the statement on '

the cover sheet indicating that the work is your own and you have not
received or given assistance in completing the examination. This must bedone af ter you complete the examination.

3.
Restroom trips 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.

; 4. Use black ink or dark pencil only to facilitate legible reproductions,
'

t

5. Print your name in the blank provided in the upper right-hand corner of~
'

the examination cover sheet.

6.
Fill in the 6 ate on the cover sheet of the examination (if necessary).

'

7.
Ynu may write your answers on the examination question page or on aseparate sheet of paper.,

THE BACK SIDE OF THE PAGE. USE ONLY THE PAPER PROVIDED AND DO NOT WRITE ON.:

8.
If you write your answers on the examination question page and you need
more space to answer a specific question, use a separate sheet of the
paper provided and insert it directly after the specific question.

-

DO
NOT WRITE ON THE BACK SID' OF THE EXAMINATION QUESTION PAGE.s |

' i- 9. -
Print your name in the upper gi,ght:pand corner of the first page of each;.

section of your answer sheets whether you use the examination question ;
f

pages or separate sheets of paper.' Initial each page,i-

,' 10. 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

11.
If you are using separate sheets, number each answer as to category andnumber (i.e. 1.04,6.10)
allow space for gr.ading. and skip at least 3 lines between answers to

12. Write "End of Category " at the end of your answers to a category.
13. Start each category en a new page.

,

14. Write "Last Page" on the last answer sheet.

,

, , _ _ _ _ _ _ _ _ . _ . - - - - - - - - - - - - - - ~ ~ ^ ' ' ' ^ ^ ^ ^
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q
;15. Use abbreviations only if they are commonly used in facility literature.

Avoid using symbols such as < or > signs to avoid a simple transposition
error resulting in an incorrect answer. Write it out.

_ )
16. The point value for each question is indicated in parentheses after the 1

question.
The amount of blank space on an examination question page is

NOT an indication of the depth of answer required. ?

17,
show all calculations, methods, or assumptions used to obtain an answer.

|
.

18. Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE QUESTION
,

I
AND DO NOT LEAVE ANY ANSWER BLANK.

*

multiple choice questions. Partial credit will not be given on
,

'

19. 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 :.

e 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
;r 1.00 even though you got the four correct answers.
-

20. If the intent of a question is unclear, ask questions of the examineronly.
.

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

22. To pass the examination, you must achieve an overall grade of 80%'or
-

greater and at least 70% in each category. '

23. There is a time limit of (6) hours for completion of the examination (or+

some other time if less than the full examination is taken). i
>

24. When you are done and have turned in your examination, leave the
, examination area (DEFINE THE XREA)? If you are found in this area while

the examination is still in progress, your license may be denied or
i revoked. "
'

:
,

25. Ensure that all information you wish to have evaluated as part of your
answer is on your answer sheet, scrap paper will be disposed of without '

review immediately following the examination.

,

i

|
..



_ . ._ _ . _ . _ . . _ . . . _ . . . __ _

.-

'

EQUATION SMEET !

!

.

[! = ma y . eft

w = mg a = v t +. hat Cycle efficiency = Net Work (out) ft

2 o Energy (in) !

E = aC a = (yg - y }/t !

A = AN A = A,e* * |EE = %BV vg * v, + a
PE = agh w = g/t 1 = in 2/tg * 0.693/tg

'

,

""#

"%('II) * (t )(t )'
i t.

I !AE = 931&m .

(tg+t} '
'

ib

6=iC,a? y ,3*,-tx ;
'

,
,

6 = 11AAT i

g ,g*,-vx ,

Pwr = w a 'g x,g 3n-x/TYL -

E I") TYL = 1.3/u !P=P 10.
'

P=P e"II MVL = 0.693/u,

'

j sut = 26.06/7

7 7 - 1,.44 DT sCR = S/(1 - K,gg) ,

fk*eg \o .

sua = 26 CR,= S/(1 - K,gg )- g,,,

O ~ ** f f 1 * "20 effUT = D*/p ) + [(s-' p)/1,g go] i

T = t*/ (, f; M = 1/(1 - K,gg) = CR /CRg 0 !
'

t = G - p)/ 1offoi
M = (1 - K,gg)DIII ~ Xeff)1

p = (K,gg 1)/K,gg - AK,gg/K,gg g , g ,, ,

[1*/TKygg ] + [I/(1 + 1,gg )] t* = 1 x 10" secondsT. p=
,

[ F=I(V/(3x10{0)
, aff = 0.1 seconds

~I-

g

i g s, yo
'

.

Idg 3 =*1 d22..

WATER PARAMETERS Id =1dg 2
21 sal. - 8.345 lba R/hr = (0.5 CE)/d (meters)

1 gal. = 3.78 liters R/hr = 6hCE/d (feet)
1 ft = 7.48 gal. HISCEt,LANEOUS CONVERSIONS

10Density = 62.4 lbm/ft 1 Curie = 3.7 x 10 dps.

Density = L gm/cm 1 kg = 2.21 lba :

3Heat of valorization = 970 Etu/lbm I hp = 2.54 x 10 BTU /hr -

.

0Heat of fusica = 144 Btu /lbm 1 Hw = 3.41 x 10 Btu /hr
1 Atm = 14.7 psi = 29.9 in. Ig. 1 Blu = 778 ft-lbf
1 ft. H o = 0.4333 1bf/in 1 inch 2.54 cmy ,

r = 9/$ C + 32
|

*C = 5/9 ( F - 32)
-

.

!

__ _ - , , _ _ . - ___ _, .. _ - _ _ - - _ _ . _ _ _ _ - _ _ . - . _ . _ _ _ _ - . _ . , _ .
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CATEGORY H
REACTOR THEORY --

.

40UESTION H.01 [1.003
-

.

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER.

Which one of the following correctly describes a DOOD REFLECTOR 7

a. A good reflector has a LOW albedo AND is LESS THICK
than the average distance over which a thermal neutron
diffuses.

b. A good reflector has a LOW albado AND in THICKER than
j twice the average distance over which a thermal neutron

diffusen.
,

c. A good r e11ettor has a HIGH albedo and in LESS THICK,

than the average distance over which a thermal neuti onr

diffuseu.

d. A good reflector han a HIGH albedo and in THICKER than
twice the average distance over which a thermal neutron
diffuseu.

'

* ANSWER

!

y d.

l'
i * REFERENCE (H.01)
i
2

'. GA Reactor Operator Training Manual, 6-7
s

1

1
.
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* QUESTION H.02'[1.003 !
'

O 4

..

: t ; .

f
.

'

o.
MUL.TIPLE CHOICEp GELECT THE CORRECT ANSWER.

. ,
i

(;, 4 - - 3. -
.

.
3<

J Which one.of..the following statements correctly states-how-
. i

LQ NEUTRON FLUX:.is affecteed-by the addition of~a retlector around a ;

*l. , ,., . reactor core? ', !
--

,

_

;. it:,
,With a reflector'in place thermal 1 lux is higher.at.the-.a., ,

, ,

edgw of'the core.- I
,

-n : .
(q:;{1, .ty -

. :- +-_

b. With a reflector,'in place thermal-flux is' lower at'the .;, ; c, r -

edge'.of the core'. .j'

i
I'. .a.,,

F .c., With a' reflector in. place fast flux is, higher at.tho'. :. j

h edge;of the core. !
'

w
,t- w

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

!.{yt edge,ofEthe core. ]!

to ,
o .

P '* ANSWER i

p 1
.a. - jg

g ,
;

' * REFERENCE $- (H.02) 1
, .

: GA Reactor Opstrator Training Manual, 6-7 !!

be I;

e I
i

-. ,r,
,

|[ - iy n
' j !'. |

,

t

l'- .,
1

. .

', .p

)

b ;,

i
' .1,
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{ $ QUESTION H.03:[1.003
_

i
,

MULTIPLE. CHOICE, SELECT THE CORRECT ANSWER. ,

e :
.The fraction of delayed. neutrons are denoted ~by the terms D t*

,s.,
[ beta] and Beff'[ beta effective 3 [

,

'Which ofLthe following statements correctly describes"how'B
[y differs from Bef17 )

't
a. -B is larger-than Beff since the average energy of .

l. . delayed neutrons is' lower than than-that for prompt 'f
,

neutrons. j
i

h !'

L^ b. B is larger than Def1'since the average energy of :

.:. -delayed neutrons is higher than than that for prompt !
(;id -
! neutrons.- !

,.
-

ggy-
c. -B is smaller than Beff since the. average energy of [ki

ih delayed neutrons is lower than than that for prompt !

@ .neutronu. i
i

. . _ .

'

F d. B is smaller than Bef1 since the average energy of'

delayed neutrons'is higher than than that for prompt i;

n et tirons . f
,
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. [MULTkPLE/ CHOICE', ' SELECT THE CORRECT ANSWER.'

% '.4 ,n s
3

Aa 4 1
- -

.
>

Wi th" the reactor at a' power of .10 watts and 'a - period *of 20" '>

Jii seconds,'how long will' it.- take - f or . power .to ' reach 1 KW7 :-
,

,
.

'
,

,
..

"

a.. :-41 seconds'' '

'-
t,

-

-4 ,

, - .

, ' _ , .:i - b.. ~$9 seconds',-
-

%

' b{.'

I97:ssconds:.* . c.,
...

, .:.

"
- cpd.- 111' seconds

t. 1

'I : * ANSWER" y ,
,

y ,.

[[i.. C..
'

.'i
,

.,,

z% p.
#--t

'
x . . .

exp[t/T]

r . g -t , , , ,

ci -
.

|p/po.g.

1
,

P ^ , E

100|=>exp[t/203,

..S'.

,

-I n' ' 100 = = - t / 20 -
. . .

. ,

;
;;

,. .

-

g;t.=:.4.60'x 20 = 92 seconds.
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i' * QUESTION H.05 (1.001 4|
,

a: ,;..,

' MULTIPLE < CHOICE. SELECT'.THE CORRECT ANSWER.- ,j
'

'4

* , -,
- - - ,q.4'

HowiistFUEL CAN. PRESSURE related to. REACTIVITY during a' pulse 7 t
g.. t

. . , .
.

canipressure will'. vary linearly with--the: excess
. . ,

'a.. Fuel'
,t ,

reactivity. . j+

, . . - -,

g' f-i

:f, - b . -- Fuel can pressure.w111'hary ~as the square of the excess ,

|c, q reactivity, r

'

'
'

i
~ . .t t
i c.- Fuel can3 pressure will vary linearly as the prompt .i

excess reactivity.
.

*
:

j,
,

d. Fuel can pressure will' vary as the square of the_ prompt ;
~ iexcess reactivity. . .-

i' 4
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rW ~ tOUESTION H.06'01.003 1'
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> MULTIPLE CHOICE, SELECT THE CDi< RECT ANSWER.,

, -
< ,

m. 11mmediately af ter a pulse Capproximately.1/1000 secorid) where is
the HOTTEST,part_of"a' fuel, element?-. .

... .

'

;a . - |in|the' fuel cladding next'to the elements
'i.

n : . t') . at' the. edge.of.the fuel elements next'to the cladding . k'
, -

4.v- *m
;t,e

. .
g

-c. 1/3-of the way in to the center of the fuel' elements . !M :i. , 1
'.

from4 the edge' lj
;

, ,

p^
.d. the. center of the' fuel elements - i

. .

,

y
.

t.
~

?)
, ,
, , -

_@- ' ANSWERl .
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*DUESTION H.07 C1.00]
..

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER.
'

. .

full power
.

In the event of a leak from a fuel element during
operation, what are the PREDOMINANT isotopes that will'be.
detected by the continuous air monitor? ',

*

a. nitrogen-16 and argon-41

b.. fission pr duct gasses [Kr-DO and.Xe-1353

c.- finnion product iodine [I-101 & 133]

d. fission product daughters [Rb-00 & Cs-139]

E

* ANSWER

i d. ,

4 REFERENCE (H.21)

SOP IV
GA Reactor Operator Training Manual, 4-t6 T- /
' Nuclear Gncrgy, Raymond L. Murray, 1975 Pergamon Press INC.
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[ 80U , TION H.OO [i.00]
,

MULTIPL CHOICE, SELECT THE CORRECT ANSWER.

A startup w.s stopped with the count rato channel reading 1000
counts /sec. A er succeeding rod withdrawals you observe that the

'

power is increa ng e>:ponentially with no further rod'.. motion.

Which of the follow. g properly characterizes the status of the
,

reactor?

a. The reactor is tuberitical and the count rate increase
is due to build- of delayed neutron prcursors.

b. The reactor is crit mal and the count rate increase is
due to fission neutro s.

c. The reactor as subtritic 'I and the count rate increase
is due to Am-De source ne trons,

,

d. The reactor is critical and he count rate increase is
.due to the build up of Am-De urce neutrons.

4 ANSWER
. p ,s ,,7, ,,

'.c'.'

.
,

* REFERENCE $ (C.05) (H.22)

GA Reactor Operator Training Manual, 1-15 & 6-16
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f,., . MULTIPLE ~CHO!CE,. SELECT THC CORRECT ANSWER.
~ *
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~
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"l For Gener;ali Atomic's,J Torrey Pines MARK -I' reactor: ,J :i
,qs !

_ s

L 'i. t--6 /,.-i WhichL'one of'theffollowing.. represents the PRINCIPAL FE.,FLECTOR :;: y . , '

d-'l 'rused?-a< . - - <
!f

* '

' a' . water: ;,

- 4; !
,

i
0 . b.. r.i rconium - ' ". 'r

. , ,
,- ,

, .

,
-

t

Ys c. alufninum ;.i
.

,
-'

.

>

x. . o . .
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9 , ,

!W , ;r . : d., : graphite , ,v ,. qm '
-
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''W gANSWER ''

>

O
Q '

d .1 I
,.

& ' <, '
:

$ f ,
,;

. :a
.:4 REFERENCE S- ' ( A . 01 ) . .t3. b. .- _ s.

. .

,
. . ,

9', :en . . .,

'
. .x -

.

. ,

pg.-'1-16 1GA Reactor Operator Training: Manual,
14 1;-;GA Resttor:OperatorRTraining Manual,'pg',6-7f p.

n .y+

,

- ,

(' ?, i . -

-

t . g . f W

[ k ''
4

'

,

'j_ ,t[ ~ s

i! ' -

O Nj 1.

- s,, ,

-.'4
.s p

>

j
. 'i A,'

' 5 --fu v-3 -:
,

&w .-
+

.a'.
.

-.I

$

1.t.'t
.

x

,. * I

s
I

ykl..,

r,

a

. . . .

[
!-

, --

h ',

- ?

-,3. .~"
.:

,

. . -

'f|.4k' ~ t

{$;.
,

3 i *% . -4



fu .g . ~f%
.,

,

.A
p< 4 ,D = , ,

|ys

t-
'

..g p .7

:

-

,
'

7,,

y

4. t

,

> <
.9

' ). :n,- 's-

p,, M , #GUESTION.H.10':[1.'01
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0 MULTIPLE:CHOICEv SELECT THE CORRECT ANSWCR1

*

For' General. Atomic's,.Torrey Pines MARK F reactors'
$(;;

.

'

.

L -;Wh1'ch.one of the following represents'the PRINCIPAL REFLECTOR@ <

Jused?? ,-

,

, ,

II , p :. 'p

a. water _

-o
,

p[:';S
, , .

' '?
.

'b.- . zirconium, .,

i- n ...,

Il c.- . aluminum-
h, .. ,t

,
.

p -d. graphite
-- , . ,.

t &

+,
? g.'. +

.
* ANSWER-
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u-

f:
($ |

ca.

[" m* REFERENCE $ (A.02)
'

yj GA Reactor: Open stor? Training ManiAal, pg. 1-16=4
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,p , '

h' _.

'- ~ f- ,,

[f.' ~

ri. :
( e'
d^
41

e

t'xi

i

'%'

/}

@
'

p-
-*g; d,J -

,

:.

+

4-

4

' If

s

1 ' ::

''

,

1 e'

,

.i ;
'

|\
4 hj .

>

., . ,.. Nw ,

-



p ;~
- ;

_ _ _ .- - --

,
- - _ - - _

.
- - - - -,. ,

., e ,

;$c , , ,, ,,

1 , a f- , _ ,
r-

,c p.

19 !)_'. $

-

4; 8 QUESTION H.11 C1.03
_

,

MULTIPLE CHOICE, SELECT THE CORRECT ANSWERv 4

Which one of. the following statements corectly describes the
property of a GOOD ~ MODERATOR?

..- .

,

S: a. It-slows-down fast neutr.ons to thermal-
' "

h - energy. levelt viala -large number of collistora.
'

'

b.- 'It. slows down fast neutrons to thermal
energyllevels'via a small number of.. collisions.'

7
c. It slows down prompt neutrons to thermal

y energy levels via a small number of collisions.L.,

-( ; d. . It-slows:down prompt neutrons to thermal.
'

energy levels via a large. number of collisions.
,

. .

4

Ig
* ANSWER

<

. b.

,
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7 GA Reactor Operator Training Manual, pg. 6-6
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E || k' /* QUESTION ~H.12 [1.01'

!
h,%

-
' - - - ~

<
,

m -

d iMULTIPLE CHO3CEs SELECT =THE' CORRECT ANSWER
'

'

' n c
'.

,

-

,
.

,i
>

.- , .

t

. '4.
.

it;. cyb The ' MA_RK: Il reactor is at a' power of - 0.1 watt. 25 cents 'of :

; y -reactivity,is" inserted.:Assumingi-Lamda-eff== 0.00-and
s' % w.c Beff:=30.0072-

. , ,

;f . .,

,k,' _.

hip- , What.(n -the-_resulting stable reactor period?
m ,, <

$g1 + ': a

* m. a.' 48 seconds j' <

' '

@qfY
;

.
.

?
b '.~ 36: seconds ~'

,
. . . ,

* i
.,

c.. . 20_ seconds.x%?!4
-

.

M;h. - d. 22 seconds
. . .

,it :,

1::A .J

| , . ,. . ,

% L8 ANSWER '.!. <

. : t
s i i

T, r _ '

2 b._
W.

_

.
-;m,

M ','
'

ideltaK/K = .25 x .007 = .0018 i
1.

T ='L':+ ////// [Deff - deltaK/K3 / Lamda-eff'x'deltaK/K. ,|'
'

y, .;?i
a ET;= [0.007 =0.00103/[0.0010 x 0.003 "L" can be~ .[

'm. w-

neglected ;
,

[. TL='O.0052/[0.0010 x 0.003 .!,,

.ic- .

36 seconds 430."- T1 =
.s % ,

y:x..
p4

,

'W4 ,

f,s . * REFERENCE $'(A.06):gx . w ;
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. 400ESTION 5 H.13: [1.03 : (
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_

j
'

<
,. .

.

'

,

'
~
".'_4
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,

,

, .s . .
- --,t._~+.. + .

2
( 3

| MULTIPLE CHOICEd SELECT THE.' CORRECT ANSWER
' ' '

' '

.,,

.6

@$
,' ' "n . , s- , . . t t ,. a.: . - - . .!, '.'

-The MARK F' reactor.was shutdowntafter antentended high; power-.run.;-
,

o
u ,,

Howlong'will/it(takejforithe<MAXIMUMLxenon.POISONeffecUto"

p' .y;:,,,,,e

R '
-

l

. o. - " occur?-
<

c-
. .

.;-
, , 20 to 40' hours

,.

,

p ; -t < > >a..
4y ,

, , .

, v
_

N ,., N 'b.
-

7 e -

5Tto 7ihourss.
, .

,
,

'';f t
. - i 1 to'3[ hours.,

'

, m_. , -
. .c..

'

w' . ' ' "d. ImmediatelyN
,

,

w a

| * ANSWER-4..
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. . * QUESTION H.14 [ 1 '. 0 3'

a ,,
,

I T - MULTIPLE' CHOICE, SELECT THE CORRECT ANSWER:-

- How'is'PEAM POWER related:to. REACTIVITY'during a pulse?-
1

,

6*J
'

' ' a. ; Peak power will. vary linearly with the prompt excess-,

4' : reactivity.s .

8

$:,|-
-

b.- : Peak power will' vary as>the square of-the'excean>

A: .reactivaty..
,,

| c .'
'*

.

Peak" power will vary as the; square of the prompt excesu-

,;'.
reactivity.

": }. ..:

f: ~ d. Peak power will vary linearly with the excess
,6 reactivity.
y
,

!] )

%' : * ANSWER<

y
.
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wr- c,- .

\
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p;. 8 REFERENCE -*'(A.00)
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| qp ,,,' ,$ QUESTION H'.15~.[1.03 i
>'

I MULTIPLE. CHOICE; SELECT THE CORRECT ANGWER = |
c
'

fj' -} i.

.
,

,

,

- , , .

L* 3;1he! Mark F ' reactor! is subcritical ' with a Kef f of 0.96 and 30-- ;,.

U ; counts, per second' indicated. , Af ter a fuel element is removed the
''

count' rate drops.to 10 counts per second.|No other chenges have - ,<

c- . occur red.- *

,,

l' .' .

!
"t; . . 'WhatLiu thw(Keff'of the core _with the' fuel element removed? !"'

- 7;

O
~

a. .0.9733-=

y ,,

[L .b.- 0.0000 -er:.
M .

0.8400 [

-

S_, c4

h- [,

d ~d. 0.6666
x .i
bc

;p eANSWER
>t
jy jc b.

,

i-
CR1/CR2 m-[i - Kef123 / [1 - Kef113! *

u
'

n - L30/10 m Cl?- Keff3 / (1 - 0.963'

e
. i. . ..

1o ;.Keff = 3.R 0.04-= 0.12
A) ,-

,i ..
,

. . .

|' Keff ='O.8000'

p --
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' * QUESTION H.16 [1.0] ;...

.
.. . !.

MULTIPLE CHDICE, SELECT.THE1 CORRECT ANSWER,
.:

.

,f*

=The core' reactivity is;affected if;a! void,,such as an empty '

specimen container filled with air..is inserted.-
'

,

;
,

' . .
. i

*

*+ ' What'is'the reactivity ofTect for a 1*/. water void in the MARK-I-

-

? reactort !.

<
,.

'a., NEGATIVE reactivity of'about 10-6 elta-K/K.'

' NEGATIVE reactivity of about 10-3 [ delta-K/K.'#'
b.

POSITIVE = reactivity of about 10-6 [ delta-M/K.c.;s

,

,

.I
,

d.,' POSITIVE. reactivity.ofaboutib-3[ delta-K/K.
J

c'
}| ?

A * ANSWER. |.

. ,

i b. !
,

;'

i
'

'* REFERENCE $-(A,10) .i,.

GA Reactor. Operator Training Manual, pg.,6-23 & Appendix B. |
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40UE TION H.17 [1.03,

..

!y MULTIPL- .HOICE, SELECT THE CORRECT ANSWER
.

r

L The core ro tivity is affected if a void, such an a6 empty
[, speciman cont 'ner filled with air, is inserted.

c., .

What is the react vity effect for a,1% water void in the MARK-F
0 reactors

i-

(, s. NEGATIVE react >ity of about 10-6 % delta-K/K.

j b. NEGATIVE reactivit of about 10-3 % delta-K/K.

y' c. POSITIVE reactivity o about 10-6 % delta-M/K.
i
!' d. POSITIVE reactivity of at ut 10-3 % delta-K/K.

-i
4 ANSWER

|-
"'

i Oe.u Tro.

* REFERENCE S (A.11)
i

GA Reactor Operator Training Manual, pg. 6-23 & Appe-dix D
,
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L'. * QUESTION H.10 [1.O]
'

~ '
V, , - - .

'

" ' ' MULTIPLE. CHOICE, GELECT THE.CORRECTJANSWER , ,

e
s

cc- ,Which one of the: f ollowing most closly approximates '' Reactor-,' Period?"

I
m a. .The time in seconds f or the neutron population to

increase by a factor of nearly 1.333.''
.

d .-

b. The time in seconds f or the neutron population to4' increase by.a factor of nearly 1.710.'

g
<c. The' time in seconduDfor the neutron population to

increase by a factor of nearly 2.333.''

d.1 The time in seconds f or the neutron population to

,3,
' increase by-a' factor of.nearly 2.718.

b * ANSWER -

i. 'ii e

Lt, d.

s

f * REFERENCE- S-(A.12)

U GA' Reactor. Operator Training Manual. pg.,6-9.through 6-16
.
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T 'tDUESTION H.19eC1.03- #

,,

e
.

e.n . MULTIPLE' CHOICE, SELECT >THE CORRECT ANSWER-''U, -

*
,

'$ I 1 -4' g i

n' 3WhenLreferring'to.the reactivity.of the MARK.1. reactor core,

Which one of.;the 1ollowing staternents r:orectly exp1'airts thw' ' ~

*

equivalence of not; dollar of reactivity?
,

,;,
.

,
-,

#. ;a;* "t 'a. 'Dne dollar [$1.003 in equivalent to Deff a.0.0073
" ' , delta-K/lG-

'

. ,

'
'

y;= .b.- One dollar:($1.003 is equivalent to Ke11 = 1.00
,

(@dit ,.
_ . ,

delta-K/K.i'

s

$ s

c '. One dollar ($1~.003-is equivalent to Def1 = 1.00'-o

.u delta-K/K. ,

e,

h,, d . -' One dollar-[$1.003 is equivalent to Keff'a.0.0073.
- 7: . ' delta-K/K.-e
.4-

. __L :

h;; '* ANSWER
:

{3. ' '

' ' a.;
,

4,
i' ^ '* REFERENCE $L(A.13)

i 'y, .

. ..,

GA Reactor : Operator..-' Training - Manual , pg. 6-9 through 6-16
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'8 QUESTION =H.26 [1.0'lA. >
,

n;m ' -
,

,J MULTIPLELCHOICE,'SELECU THE CORRECT. ANSWER
. ,

.,

:TRIGA~ reactors'are-not permitted to be pulsed from: power levcis

w" 3 . .. , ..
~

., .
.

. a.

. above-ikW. -

.

, --r. .so

E .

.Which one -of',the '1ollowing statements correttlyL describen the ?'-
'

#y-- . reason for.this, requirement?.- Jt
.

!@ . 4; a '. The.. additional 11aut neutron flux 1 rom ~the pulse could~
dangerously.embrAttle fuel cladding..

* 3:-
. ,% -,* '

!j c
'

'Theiadditional: heat-1 rom the pulse could'cause pool: b. -

'

temperature | limits to- exceed operating spec.ifications.,

'
< r

.

h,N .c. ' Thefadditional thermal neutron fluu.from the pulse
could dangerously embrittle fuel cladding.m

ii .

' . . . . . . - -.

'

y d. The additional heat from the pulse could cause fuel

f temperature limits to. exceed operating specifications.-'

!i i '8 ANSWERe

d.'

'

.

|.1 * REFERENCE : $ ',f A.14 ):

T LGA Reactor Operator Training Manual,'pg. 6-31 through 6-634
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* QUEST 10N ' H.21 (1.0L'

a.. -.-
; ,

w', MULT1ri E CHOICE, SELECT 'THE CORRECT ANSWER'
-

.. wm,
,9,,

j ' Thw < basic . parameter which . permi ts. the MARK 1 resttor Isyntem: toj
S> k(gjp:

-

operate; saf ely during : el ther steady-ut ate or | pulsing conditions -
'

j+
,

is the prompt negative temperature coefficient.' .

#
4 . ' ,k

,

. Which of > the f ollowing of f acts is the PRIMARY contributor to this;'

> design: characteristic under those conditions *?
e - m -

, ,
,

*
a.- doppler effectu'

: .

I

;. g ~ b~- core 11wal:ag +.

$ ,

' '
'cor'e spectrum-hardening'T c ..

.

' d i. corv , voiding
'

,

2
M ,

|f :c
'M

'

.* ANSWER

c.

_

* REFERENCE $ (A.15)+

*GA Reactur Operator Training Manual,-pg. 6-52/(-a2.
'
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JT L* QUESTION'.H.221Ei.OT
ogt i .{

~

-

MULTIPLE CHOICE,3 SELECT ~THE. CORRECT-ANSWER-~ '
,

h If':the reat:t[vity and(the' temperature changes-in the*same'

p ', dir ectiorb 'the' bath ~ coef ficient- is " positive. " (If the reactivity ~
-

and thei temperature: changes in the' opposite directiont the bath'--

;,e t

f' , 4 , coefficient'Ish" negative."
>s

-
,

'

;W' ich- 015 the f ollowing correctly ' describe the characteristics ofb- h
. .. .

the.. bath coef ficient in the , low-hydride and high-hydride. standard',

b fuel?
'

.

N ,

The'. bath coef ficient is SMALL' but. positive ~ in the room
., , . .

:i' a.,

ik temperat'ure region,;becoming negative at higher

,' 7 '. D ' temperatures.
,,

.2
'

;t> ' b. The? bath; coefficient is negative at all temperatures,.
' ~

i but. INCREASES-An-magnitude over the entire operating'

, h;
.

Ltemperature: range.
nm '"

, < .
The bath coef ficient in LARGE but negative in the roomc.

', ! temperature ~ region, becoming' positive at higher' -

M temperatures.g ,

,

. ..

-The bath coefficient.is positivs~at all temperatures,d.-
.

.

.# '

.

but DECREASES:in magnitude over-the entire operating.'
'

(.;. .,
_ ,,

temperature. range.
.

..
, ( }-|

;F- *
-. g

3 ['
'

@ * ANSWER,

,

' "
ty .*'
.f ..

4- C.,

y
Ep

'

, . * REFERENCE $ (C.01)
' ,+

'_,.
. . .,

& ,

GA Reactor Operator. Training Manual, pp. VI-21 to VI-22
,
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*Q STION H.23 [i.0)

.

" .

MULTIP - CHOICE, SELECT THE CORRECT ANSWER-

- If the r eet tivity and the temperature changes in the 'same
[J'

- direction, >e bath coefficient is " positive." If the reactivity-
and the tempe iture changes in the opposite direction. the bath ,

coefficient'is ' negative. "

w .

the fol'lo ing correctly describe the characteristics ofWhich of
! the bath coefficien in standard FLIP fuel?

4

a. The bath coe icient is SMALL but positive in the room
temperature re on, becoming negative at higher
temperatures.

,

b. The beth coefficien is negative at all temperatures,
but INCREASES in mag itude over the entire operating

|+ temperature range,
d

'

c. The bath coefficient is L4RGE but negative in the room
temperature region, becomi g positive at higher
temperatures,

d. The bath coefficient is positi * at all temperatures,
but DECREASES in magnitude over the entire operating
temperature range.

' \
><

L; 4?a e, n ~
k * ANSWER
;i

h{I b.
3
i

r?-
* REFERENCE $: (C.02)

GA Reac tor Operator Training Manual,. pp. VI-21 to VI-22

t-
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[; |,* QUESTION ~H.24 C 1. 0 3,
,t

'
' i

3

+i' EMULTIPLE; CHOICE,TSELECT:THE CORRECT ANSWER-
e

~

. - t . ,

(T 'The; operating _ characteristics of both the' MARK.I and MARK F'

[|(M'
: reactor < systems cause.the reactor-response _to be much more linear = 4

k 'than exponential-in.their response-to reactivity changes.-

L
. WhAtlisTthe3 reason /for this behavior?

. .

E
,

.,,
',[. , + -

(
~

the short delay time:for transferring heat to the-a.
,

; cooling. water coupled with the large prompt negative.4

. temperature. coefficient.
h.
P| b.J the short delay-time'for transferring.-heat to the

, cooling water coupled _with the large prompt poultive-
it , temperature-coefficient.
py

f ~ the long', delay time for_trans' ferring' heat to the'
;

,

. , i
-

'

; ( 7. " c..

y'- cooling: water coupled with the.large prompt: positive:
Mt temperature caefficient.
htc
m

d.' :the long' delay time for. transferring heat-to the
cooling: water coupled with the large. prompt. negative<

temperature coefficient.
L
p * ANSWER
m.

'
d...

a
t

5-

& >

ih
'.

. .

: P. * REFERENCE-*- (C.03)-a _

4

1s, GA Reactor Operator _ Training Manual, pp. VI-22
m q

.

4

.{...

3

o i

-||= END OF CATEGORY H i

GO ON TO CATEGORY I !
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|w ' , / CATEGORY'I-
'

*
,

"~'7 li RADIDACTIVE' MATERIALS- ''
.L. 4 .-,

M
-

,
HANDLINGf DISPOSAL', AND HAZARDS .[.

,

+;w -

;
r .

. { ;. , d ').'

.

'4

* QUEST I ON E.I ~. 01( C 1. 01.
r

;'
'

. ' v, s. c <. ,

NO [ . IMOLTIPLE' CHOICE,eSELECT..THE CORRECT. ANSWER
- ..|

' *

,

-

.:
J,fp EThe portab1'w; survey.Anstruments available at1the GA Torrey. Pines a

}1acill ties are used to (detect the; pres.unce. of ionizing radiation.. ;)<

',
One type of instrument:uses e pancake"like detector-on the'andfof'o

~

ra 251oot" coax 1'al cable. .The detector 1s. sensitive:.to both- gamma

% Eon 1the!instrumentifr:om.500 CPM.to.500,000 CPM full scale..
~

jJand' beta low energy radiation., which'supperts 1our range settings'
t

<
.

, _ g-

Ms, LWhicth ONE-: of ';the ~ following ' portable survey instruments fits this j
P desc ription? '

~

'

r 9
-,,

'W
o1|;J

- a.. LGeiger counter-(Ludlum.Model-3)
c

;bi- 1 Snoopy (NP'-2) f
'

,,

%) >

' tc. JEberlinee PAC .1SA..

i
;

i; zi

!

't . .s. . .

. ._

L y -- r >. d. Juno Model
,

pp . t,. :
,. . . ..

1[ , :* ANSWER .,

a

L a .; ,|

}
E%; ~*REFERENCEL*::"(G.01)'
N.6 :

P..
. .

_ _
i''r f -' . GA? Reactor Operator Training Manual, V-14_to V-15'- ,

'
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* QUESTION-I.02.Ll'.O3
-

.itp . - -
,

L , ~' ' ,-MULTIPLEiCHOICES SELECT!THE"CORRCCT ANSWER I4
:

. ,
,

.i |The por:tablelsurvey' instruments - available at cther GA Torrey' Pines - -

,
.

~

#1acili ties - ares used tcP:detett the presence of Lionizing 1,radistion'. h|y '

' w,

% :One type;ofainstrument~1s'mainly.used as,a general' survey: motor.< ;r
, ,

[D J.., 9''of? beta 1ond: gamma? radiation.'It-han acrange oft
T', .It.'is an:-ion-chamber;and is| capable.of. quantitative me'anurements e

r 2.5 mR/hr,-to-.?DO j
?% R/hri1ull ucale. s 1

x , , ;
. . >

m D
. ?g- 4 A,Which10NEfof the-1011owing portable surveyDinntruments'11tuithis:

mg -
doscir;iption?J- =- !..-m

. . #;.) ..
" .a'. Geiger counter.(Ludlum Model'3)-.,

.-y '
_ _

+

b.- LSnoopy-(NP-2)-&p ' ,

n . . ,

g *,
,

.Eberline PAC iSAc.
|g

? .\ >

i.I d. : Juno:Model'

I'

]

~* ANSWER,
.

, ,

n;a
1 ,i Ld.
m ,

kb ;* REFERENCE $1'(G.02)
m '

.

,

QW IGA R$act'oriOpe'rator' Training Manual, V-14 to-V-15
m - .
9 .[ | a .q ,

-,(w.
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'; *OUESTION 1.03 E1.03-
, . _ ..[

MULTIPLE. CHOICE,: SELECT ~THE.CDRRECT ANSWER -;
,

Which ONE of the'following portableLsurvey instruments detects
. ALPHA' radiation using a scintillation-type detector?

. .

'

a. Geigor. counter (Ludlum Model 3)

b. .Bnoopy (NP-2) :

c. Eberline PAC-1SA .

>

'l '

*
. .

.d.- Juno.Model
,.

-

* ANSWER. ;r - '

I -

[.. .c.-
e .

'
- L* REFERENCE.$R(G.03)

[ -GA| Reactor Operator Training Manual, V-15
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?"X * QUESTION :1.04'' [1 ; 0. 3.
. , .-

+

-
-

.
.

yy. ,

| MULTIPLE = CHOICE,/ SELECT THE CORRECTcANSWER-'

y,;p 7y > . , ,, .. . . .. '.+ ..W < The, NEUTRON radi stioni detec t'or , x availableiat? GA ,,' has . a -_ radiometer. ,

-

'

fjs l.tha't reads}ful1' scale 2; mrem /hr.i
'

ln_-1our. ranges [x1, xE10,ix10.0,-s-
-

*' and:n10003 '
', .<

;-,,

,% 5

Yl r -

--

. u .-- . . > r 2
. . , .. . .. . :

' - : Which DNE of1.the.1ollowingy portable- survey ,' instruments fitsithis ,S

P. , '-i~ ,,

description??,

4 ,
,

,

'
'

a.
a

.

--.. Geiger; counter .' (Ludlum Model 3) L
( t .,3.n _ . .

,
: - t

jp b.- -Snoopyf(NP-2)
,

yv ' . . . , . . .
..

,M, - 'c.- Eberline PAC.1SA. r - 4 .-[

E. ht 4, ~ ,

f- % -s d.- '.J uno : Mode lJ u .. s, ' ' i
- ,

{ :R'
p% --*ANGWER
Ik. R. ,_ ,

'

~-W :b..'
'

.g 9:-
.ce oe% hj; L* REFERENCE S'(G.O.4)L.w;-

;kiI ,

. GA'' Reactor'; Operator Training - Manual , W- 15'
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|'*QUESTIONTI.OS"(1'.03
, . . . . . ,

*e
.

. . .y
, - --

4 ,

7" " '

, ,,,

M ,(MULTIPLE ^ CHOICE 6 SELECT?THE' CORRECT ANSWER lg
< '

g ?. ,
4* +

?Wh' ichfis; one; o$the csharacteristien of(f ast . NEUTRON; ty'.pe .
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et ;Which ofjthe following correctly describes the access-limithtians-- j'

; c stoOthe' TRIGA: Reactor's ' Facility f or a pregnant.. woman?l
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*

s 4
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F +

Pregriant' woman shall be admitted.ONLY with She d
*G ;a.

,

E ~;permissiori of / t hel PhVsicist ~ In 2 Charge --(PIC) . .<g

I' 'N bk
~ 2

~

Pregnant womanfshall b'e admitted if'their whole)b'ody.

,g
.

1esposure-isilimited-to 500: Rem duringT-theirfpregnancy.1 :?
. m*

,- <- - ,

' c.. ,Pregnantiwoman shall'.:NEVER be. permitted..into the i

Facility.: ,
_,- e' .

e4'

7a d.s '.PreOnant: woman.shall'be admitted ONLY with the- +

cipermissionLof"the Managing. Director,.TRIGA Group.3 s
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' QUESTION I'.15 - [1.00] , ;* ,
,

,, . .

. . SELECT THE CORRECT' ANSWER..
'

; MULTIPLE CHOICE,
'

|Which of1the following terms describes the number of nuclears ,

1 transformations occurring per unit tirne?,
r *e, .

*

a .' Ergni

*
- 6. Coulombs

p.

:.L;
' c.: 'Rountgens

.

6, ~

d. Curieu.

b i
;t- !i

*

'' g; .

di, -*ANGWER.y
c;: 1

d.'
1

:p
'

. * REFERENCE $ (I.01)
z . i

Om ; Radiological Safety, V
JNuclear: Energy,|Raymond L. Murray, 1975, Pergamon Press INC.
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i*0UESTION I.17 C1.003-
.-

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER.

'A-large-rectangular pipe can be installed on top of the MARK 1
graphite reflector to provide a neutron beam for radiography. A
large cylindrical beam =stop is suspended above the source pipe to.

reduce the neutron. dosage to the surrounding area.

What is the beam stop made of?

a. parraffin, boran, and lead ?

b. wax, DF3, and tile

(
~

ceramic, graphite, and waxc.

d. carbon compound, Cadmium, and gelatin
,

:j
1

'* ANSWER
.

a.

* REFERENCE (NEW, I.04 FROM SAMPLE TUDE TO DRIVE SHAFT)
!

GA Reactor-Operator Training Manual, 1-41-.

'
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i
1
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f
1
;

!
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p * QUESTION I.18T[i.00).
- j. ,

. . . . ..

MULTIPLEi;' CHOICE,,. SELECT THE CORRECT ANSWER.
r-s

- -

,

/
- |How;doesV the1 transfer? system.-function.to MINIMIZE contaminationtc ' i t

~

while insertingLand-' removing-samples from:the terminus--in theL

it f j core?. .

W> >

p "

!a~. 'The blower,iexhausts-'thrdugh a f13the 1nt'o:the"reartor.F
_ ..

4

f J.i; .:oom' exhaust: duct.and pressurites the. system to +-ve-

[
the sample-into and out of ,the1 terminus.

39 .

.The blower"exhaunts'through affilter'into the= reactor
- . .. .

b.'
.,

t.

@" room'exhaunt ductland draws a vacuum'on'the system tot "
1

move-the sample into and out of the terminus.' '

4
. .

. . .

;-f . The blower draws air through..a filter from the reactorc.,

'F ' room exhaust duct'and-pressurizes the system to move-
'

>

N ,, the sample into and out of the terminus..
m '
hp t,\
y./ .d.4 The blower draws air through a filter from the' reactor-

' room exhaust duct and drawu a vacuum on'the system to-3:
L' move 1 the. sample into and~out;of the terminus.
W '

a* f.ANSWERE
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WhichlofJthe?following would beithe best' absorber'for high'enprgyt. '

5%%jj-j ' '

i/[ W iiMev.3;ga'm'ma? radiation?. ;l,- 2
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-- - .1
,, ,

n;a;: 6 m L : +
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tQUES ON.'I.20 [1.003,
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L MULT I PL E '. DICE,. SELECT-THE' CORRECT ANSWER.

6 LThe quality ctor![QF] relates absorbed dose to dose equivalent
'for' persons-ex sed.to ionizing radiation. jj,

,

.

'What-is~.the-QF-fo -THERMAL NEUTRON radiation?', <
c:

g - a.- 20
.

c. ,

(" . b- 10.-

,

c. 3+

*l, ..

~

.

i 'r. d. |1
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in
Q- * ANSWER"'
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O. c.. # et r h'd-
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.Radiolog'ical- Saf ety, V
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. Nuclear Energy, Raymond L. Murray, 1975,- argamon Press INC.
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* QUESTION 1.21 [1.00]
.-

MULTIPLE CH CE, SELECT THE CORRECT ANSWER..

An individual'- ho is twenty [20] years in age has stdrted ' wori:ing'
with radioactivt material. This person's accumulated occupational

~

whole body radiat'on dose is zero [0.O] Rem and this 1.s
documented on a fo m NRC-4. Based on the requirements of the Code
of Federal Regulati ns [10CFR20): ~j

What is the MAXIMUM P iMISSIBLE who body dose that this person-a

would be allowed to rec'ive HIS YEAR? -

+--' emy w&,

a. 3 Rem

b. 5 Rem
,

.. ; .

{ 'c. 10 Rem
:c

.I d. 12 Rom

* ANSWER

C.

5x2= 'O Rem*

5' x [N-18] =5x [20-18] =

:

I * REFERENCE (I.25, modified for GA)
il -

,

' >i Radiological Safety. V 10CFR20.101Cb] /j ee t- re47

e

;.
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i
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LMULT IPLE-| CHOI CE , SELECTOTHE.. CORRECT' ANSWER.: ;it | 1
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*4. , ,

s , , ~t
-

i_ c | A surve9 : of: radiationL levels in the' MARK:-F , reactor! room - has beeni
'

[;[ , ' msdelby, Health PhysicaJpersonnel'. The survey,; indicates 1901^
'

.,

" ~

| mrem /hrfabove background . - A. trece-fof I-1*.>5 : airborne - activity 1 was ~|

%@'
:g

, detected atr1 3 10^-184microc"uries/ml.- Based.only>on theEresults, !
'

-

- of:. this- survey t t M''
<

|r
,

.

a
,,

W' hat 1 minibu'm = posting fis . required f or. :the -- MARKLF' reac tor |Froom? ;
>,

.
. -. ,

,
' 1

,a.- LYELLOWLROPE~across LOCKED access door. ~,y

. c.
is

_

3,
.

.6:- ; b .i . CAUTION-HIGH-RADIATION: AREA sign.,

m - y: ;
yyy-

1. .
CAUTION. RADIATION AREA-sign- a
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c. <

m, +

1 A --

Ah (d.- CAUTION: AIRBORNE RADIOACTIVITY AREA' sign.
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19J *GUESTION|Is23 [1.003k .,

14 1 . . . . . . m
. '

Ndc -MULTIPLE CHOICE,; SELECT THE CORRECT ANSWER.- >

.

;;F , . .r

%:/ , A,1 survey of ; radiation ~1evels 'in :- the MARK! F" reacitor Froom has been
ci e , ".made by-Health Physics personnel'. The': survey indicates 7 mrem /hrD'

Jf 1,. =above background.|A" trace of I-135;-airborne activity Was detected. [
~,m ;.at|1ki 10^-18 microcuries/m1'. Based only on the;results of!this'

'
t

i

M
-

. ,

'I(surveys. *

h-0. . ..u ' . - .. .
. ,- m''m -

-:Whatsminimum postingk. is.: required for the MARK:F reactor-room? ;
.

mp - -

. x ..,

[f a.. EYELLOW ROPE,across LOCKED access-door Ji

% -: .

, b.: CAUTION'HIGH-RADIATION AREA sign'- |

' f .

<

..
,

7 m>

6
y:-_ R c . ;; -CAUTION. RADIATION-~ AREA. sign .

g,
<

!-e d.- CAUTION' AIRBORNE RADIOACTIVITY' AREA sign
{ h;

j4, ~* ANSWER .-
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; c.

tREFERENCE S (D.02).;.. g
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p GA Reactor Operator Training Manual, pp. 2-23
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'I" %d. A ; MULTIPLE;;CHOICEo. SELECT THE_ CORRECT:ANCWER-
1
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4/M a ', ,.WhatLis the. withdraw * time for the' standard REG rod?-
-

<s, . , -
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80UESTIDN J.11 [1.0) |,_

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

tWhat is the maximum length of travel for the MARK 1 control rods?. :

!
*

a. 15-1/4-inches 1,or all rods, except the trans.ient rod '

which can move 30 inches. .

b. 15-1/4-inches for all rods, including transient rod.

c. 10-inches for'all rods, except the transient rod*-

which can only move 30 inches.
|

,

'

d. 18-inches for all rods, including transient rod.
l' *

'

4 ANSWER

b.

"

4 REFERENCE S (D.04)

GA Reactor Operator Training Manual, pp. 2-23t
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*QUEGT N J.~12 [i.O] |-

,

-MULTIPLE LIDICE, SELECT THE CORRECT' ANSWER

How is.the:e ctrical position ~ indication developed.for the
,

b standard: SHIM nd REG control-rod drives? *

~

;.

'a magne -ic pickup counts ' the: number ' of - revoIutions of i'a.
G theidriv motor, which are summedLto give position- |

indicatio -j
.. . - ;

..

' '
b' . . a tachometer, set-up as an. integrator,.is connected to - ![,

the drive' mot which raises and lowers the: rod. <,

!

Q c. a iO-turn = potent meter, driven by a separate.two-phase |
4, motor, provides p ition indication. i

;F
. d. a=helipot is connect to.the pinion gear, which raises! ',

.

d.] and lower,s the rod.

k!' i
t * ANSWER'-

;

it- i
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J'L MULTIPLE 5 CHOICE J. SELECT THE: CORRECT ANSWER !
'

,i ~

..

>

j' . . 3 i. , , . . . ,i

3
s What'.is._theElength of!the "f ollower" sections' o f a standard ' ],

"

.,- .e.. , - MARK-F control. rods? , ;>

;.
-

. f_ .
,

,

il ' ' t ai: ~.15-1/4Linchescfor an aluminum follower and 18 inchen . . ~i
~ *

-

'*

4'for.;a poisonLfollower~. "*'h J
,

f''1 _

b ". - '15-1/4 Tinches f or; both the aluminum and | poison ~'
,

..e~ followers. '
'> -

.a

!
'

b

'c. 10'JnchesJfor-:an aluminum follower and 15 1/4? inches i,

' 'for a poison follower. .
;

>
,

,

- d '. - .18: inches for both.the aluminum'and poison q-f.p

L m+ fallowers, /;
:!.. gy ,

,.

'
- * ANSWER !

1< , ,..
1 c. _ .s
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i$ $ QUESTION J.14 [1.03 -'

~'
s 1;- ,

.

g%. .
'

LMULTIPLE. CHOICE, - SELECT ' THE.. CORRECT... ANSWER

'[ L*F
. .

,

:7-
.o-

. -What'.'is the reason.1or. adding.a 1ollower extension'to a' standard.-
t' -MARK-F control: rod?' .

ay
.

,

. tbonly[ncreasetherod. worth.of1the.standaEd" rod-%v : a . ..

b i,-

J- ',
K b.- to change.the" rod worth-asides 1' red by varying.the? type- |

t

; - of niaterial used in the follower extention;'' iQ
s .

t

h- i *"- 'c.- ~ to':only decrease tho' rod warth of L the standard' rod - - '
~

-

,

yx

) > .

Lt .v, ,

|% d.. .to' add additional structural support to-the controlirod.. ,

|P ~ during.thermionic-testing i-

o y- ,

f,
"

2 ANSWER =a ,

sn ,

[E ' b.- !

0;'
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@ * REFERENCE $ (D.07).
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$ QUESTION'J.15 [1.03
._

MULTIPLE.CHDICE, SELECT THE CORRECT ANSWER

What is the function of a " flux trap" type of followdr on a :
''

standard MARK-F control rod?
. .

.

I

a. to only increase the rod worth of the.utendard rod

b. to change the rod worth as desired by varying the type
of material used in the follower extention eo

,

c. to only. decrease the rod worth of the s,tandard rod
:

d. to add additional structural support to the control rod
-during thermionic testing

* ANSWER

~ '
a.

<

* REFERENCE $ (D.00)

GA Reactor Operator Training Manual, pp. 2-23
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D' :4 QUEST 7DN J.16 [i'.03
*

"

~{
**

#
'

MULTIPLE CHOICE, SELECT THE. CORRECT ANSWER;
i .

2E 'The motor; drives'for the'MARi'.-1 and MARK-F reactor cont'rol rods '''
' '

,

are essentially the'same except that the dashpot device-has'been. O' '
.

s' . modified for the MARK-F.
'

[
- .

1What:isL he. purpose of the dashpot device?F t

h) - t

.. .

.To facilitate the speed adjustment'of-the transient Yod |
' ^a.

,

' 1. . .. ;

' drive = f or-'sorne experiments. |,

;g . . .
. y

'
b. To reduce.the impact stress effects on the .;,

transient control rod after a-pulse.
:,

'E
. -

l
-i

k c. To facilitate-the speed adjustment of the rod-drive ;

{C4
, .

~

i

motors'for some experiments. ;

;I ;d. To reduce the bottoming impact stress effects on the,

control rod after-a reactor-trip. |
'

,

f1

.

* ANSWER i
!-

a .d.- I

._ |i . .

'

p
, * REFERENCE $-(D.09) ;
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., s I.p GA Reactor. Operator Training Manual, pp.'2-23 to 2-29 *
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6 8DUESTION J.17'[1.OJ :

, 5 ' MULTIPLE; CHOICE,; SELECT THE' CORRECT ANSWER
|,

The motor drives for'the MARK-1 and MARK-F reactor control' rods j
' '

g t =are.essentia11ytthe same except that the dashpot device has.been
,,

#; modified for the MARK-F. !.

'% .

't
' '

'What-fis the difference'between the dashpot devices used in the-
'two reactors?'s :

Y-
i. .

The speed-adjustment.of the transient rod drive ia.
;for_some experiments on the MARK-F.

. .

's
8 .

INi, b. The| location of'the dashpot on the MARK-F rods was
T moved to a location well above the. water level, il

.
ik!

*- 'c. Thefspeed adjustment of'the standard rod drive motors i

-for.some' experiments'on the MARK-1., :+ >

3: -d. The. location.ofIthe dashpot on the MARK-F rods was
L moved'to a location well-below-the water level.
Y I
: 1.

'
i !

!
* r j

i

s i

i .* ANSWER I
'

-r
't

Ii > b. =i,

i- !
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!* REFERENCE S (D;10)
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i*GUESTION-J.18:[1.03; s,
'

: . . . . .. . \
'

i
.

p MULTIPLE CHOICE, SELECT..-THE CORRECT: ANSWER >:
.

.j-

r .,j ' 0 ), , =

, -

Which'of,:the"following detectors are used by'the MARK 1 reactor. .j
, ., . . .. . ,,

'

, NPP-10001 saf aty/ pulse channe's?- t--
, 3o , ., . . .

,
* 't

, ,

1a. fission ~ counter detector.:' > -~

I.>

u, ,
.

j.h ' 'N s :be i IcompenasLed.icin: chamber detectori '

!!St '!:

scintillation' counter detector'- |f
- ' '

p/ c.:
'

p. s f
'-

. |

|||# c'd . i Luncompens'ated:lon chamber detector- 'j
,. ,u i 4i" (

; ty ('1,1
_ ''s I i t

-
-q j

i

s .

n,, -

iti ~
'

. 7 jf}32 s

*

* ANSWER'
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Cf MULTIPLE ~ CHOICE, SELECT THEiCORRECT ANSWER ( i
o -

s
-

,

' Wh'ich:ofq the- following; detectors are used by the MARK 1 : reactor -
'

4
" '

'

> - NP-1000 safety; channel?- .j<

. . ,

, ,i , o: a
. .,. ;.v.

J . "' -- a '. - fission - coi.tnter detector ~- |
$, \ .
a:

=. b h i compensated don' chamber detector !
'i *

,
, .

,

T('-
t ..

k.'?,i

(p+3 ; ci- ,sc ntillation counter. detector. -;i
'

:!c ,, : ;
r .

d .- ' uncompensated, ion chamber detector- -, i
. . .

.

-

(, c - + --
4,.s. 4 .r. ,p

e a .7
.

4' . . a
,

''

f ' Q"f
.. ..

. if6
* ANSWER

,

d.c risn :

!c b, ' .r.;
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*OUESTION:J.20 [1.03" *
.

. . .

MUL'TIPLE CHO!CE,1 SELECT THE_.COR' RECT ANSWER,

/
' The types of nuclear instrumentation used at the Torrey Pines

,

'

reardor facilities varies to accomodate the wide range of reactor'
'

'O - power 1that must:be monitored.'The MARK FTreactor_piccoammeter
* (K1), within the linear power channel, provides.an indication

range from source'1evel to approximately 400 kw-steady state'
. ' operation.;

- Which of'the following detectors are used by the K17

a. fission counter detector

ih s b.- - compensated ion chamber detector
'

h c. ' scintillation counter detector
P

j d. uncompensated ion chamber detector.
. i"

;i.'
;

.

* ANSWER'
'

-

*b..

|4 * REFERENCE'$ (D.33)
,

: .

T= . GA Reactor Operator Training Manual, pp. 2-51 to 2-54
4-

4 .-
, y:
' !;.
1

x

+
,

*
s

,

i

e

f

9

. ,t ;
g



m y -

*' -''t .y

-D/. 4n.; .. - 3
+

9;. n. ,

> t .

'. . .i - k S V'' '

'

!

'!
!
t

'f

' ' ' * QUESTION ' J . 21;- [1.03 m
i

" ' ;i . MULTIPLE, CHOICE, SELECT,THE CORRECT ANSWER ;

,_ w.. ;a
- -. .

7 The' types of nuclear instrumentation used at the Torrey Pines 1
'F,. . reactor 11acilities -varies to accomodate the wide range of c reac tor

'" . power that.must'be monitored. The MARK 1 reactor NM-1000 [
.. .

LOperational Channel--provides 10 decades of power indication, from: }

{s y, - shutdown..to full power.
'

},

- . .
,

.

[
'

b Which of.-theifollowing detectors.are used by'the NM-iOOO7.-

>

t
'

t
,

.ja.- -fission-counter detector '

.
, -

.
,

' compensated-lon chamber detector- ~- b .- '

m.

+W
'

<

. .

.c. scintillation counter detector !

1.. ;,

,

v. .

..
>

g [, d. uncompensated-lon chamber detector (
,

.

f .' -

T. .!-
i
!

* ANSWER. i
e,

V: i,

'-;
.

|a.- 4 -)'
i
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p- . * QUESTION J.22 [1.01
-- ,

,'-
4 +

; = g,
v

, ,

IMULTIPLE' CHOICE,' SELECT THE CORRECT ANSWER !' '"
l,

For the MARK 1-1reactora j*

-

.
. .

. +

f >What'isjthe-approximate'value of the reactivity loss'due to j:t
. s

'

equ11brium: XENON at-200 KW' steady state power? t4
'

il
i
iFme

'

Ja.. .1''x 10~2 delta K/K '
,

,1. <
r i<

,

i : b '. ci x 10-3' delta K/K-
if ' <

-

,

, ' , , ' .c.. '1 x:10-4' delta K/K-
.

'

.

tg .,

i.~ 1 ' ,u 10-5 d e l ta .K / K, [? 'd.-
.s.y

,

i D- .* ANSWER ' !
* . :a

, . t
,

:
,

a .~
. +.

q.
r-
N 'Y .

_ -)^j
,

t 7
..

1 - '* REFERENCE'SI.(C.04)', ,w ,

DA.Reattor Operator T. raining Manual, pp, VI-26:.to VI-20
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* QUESTION.J.23 I1.034

, s. ,

,

<r

-a , , ,

%
'I

.

MULTIPLE' CHOICE, SELECT,THE CORRECT. ANSWER
p ,

t -.'

..

pl.;
' '

For0the MARK:1-reactor, after a start.up-from a stable shutdown'

!- condition to : 2OO, kw steady' state. power, approximately .
.

'

g' , 4 .How?long:'does it,take 4or Xenon to reach equilibrium-

' ' '

concentration for this power level? ''
.

O,y _ _, ' ;
+ '

r 4,, ,

l' a.- 10 'to - 20 hours
sm
kh = iI-i i b. 30 to 40 hours-

;
^

i

'' m - c.- 60 to 70 hours
,

.j-

'''

f d. 80 to 90 hours.

a.

W
:: <
t i.
h.

'

* ANSWER:4'
t i;

d ic.' , .
t' ;

N3

H
k, : v.

. . . ,

.' REFERENCE $ '-(C. 05)*. - .

t,,
p ,

N;? 'GA Reactor Oper3 tor'Tratning Manual,.pp. VI-28
a- ,

p .$ '

f:

Y \, -|

o
,
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g=,
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i

'#t'.g.-
. .
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I
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iT ', 'I k-

4

J

p A, y
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'

m .,4
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,
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,
, ,

t,
,, , ,

E||,g(,c.! * QUESTION J'.24'[1.03-
--

m
.

'

f._ MULTIPLE? CHOICE,JSELECT.THE.CDPRECT ANSWER,"' w r
4

",i . ,f
~

'. L'''f,1..

wpen ;:There - is; a reliable? " rule of' thumb"' correlating reaciivity.-,. .. .

mL. .

-
.t

,

A' ,insertionL and'fincreasing - power on1the MARK |11 reactor...-
<

-
-

ya q
- <

<
, ,

W.- .yg - .A- What is this " rule of: thumb?"
.. .r

@'Eg'
'

a'. >:one; cent per kilowatt-' '

x;

@%; ~, b,c one: 7. delta-K/K per kilowatt

4 gM . -
,

.
.

p:a n,
.

c.; .one: cent.per watt-t
n.

,

3

M.m.
- d. |one 7.; delta-K/K:per watt'

-. i
6. ,

m
,

* ANSWER "e
k
:n-;p. ...

.

d.y .. m . :
-a . ' ,

h".itu ,

!! -f

.3m-' ' ' REFERENCE $ '(C.12).e?y *i
-

!
"

1TRIGA: TRAINING PROGRAM QUESTIONS
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"
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.
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1
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p. o ; %

.?
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,

!
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"FUEL HANDLING AND CORE ^ PARAMETERS >
*

. . .
:
,

N' . ,; .

* QUESTION K.01 [1.0)g: .

4| |

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
, 2]*

7" :

i!.

~;,,: < . . .

reactor.Dased on GA.'T.ECHNICAL SPECIFICATIONS for the MARK I3,
,

" rt.s , ,
.

. .

4! What is=the the maximum temperature limit for the standard HIGH
'

f hydride. fuel elements in.the MARK I core?#

*
o

.e. t
~

. .

1500 degrees C.a.

ka.
7 . b. 1030 degrees C
y ,

( c. 800 degrees C:

pj
: a '. d. 530 degrees _C
t .. '

J'{ * ANSWER
,

a
e - c..,

l'.

" '# REFERENCE $ (B.06)

aio !GA' TECHNICAL S,PECIFICATIONS, 7.4'
'

;
pt

--(r -
:

y
ip
;(U
-ia .
'S+t
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*

y '.. . ,
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4.
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i,+ - * QUESTION K.02 C1.03,
. . .

.-; 1

' MULTIPLE! CHO!CE , - EELECT :THE CORRECT ANSWER .

I - Based"on-GA'TECHN'ICAL: SPECIFICATIONS for the MARK I-reactorsn
-

What.is the the., maximum. temperature;11mit for the standard LOW''. *
:

r. : hydride. fuel elements in the' MARK I core?'

R
'

'

[ ^ ,1
,

_ s

. a.- 1500 degrees C

b.- - 103$ degrees C
s. <

*
c .- 800' degrees'C=

b
b di 1530 degrees Cp. >

ysi
i;

i

!0 * ANSWER:
tr-
tb

t ;-
'

' d '.
'

,

II . . .

L,' - # REFERENCE $ _(B.07) '

I GA~ TECHNICAL SPECIFICATIONS,:7.4'...,.i
,

.

-t- ;

II.

,,

'

i

'

[. .a
Ih
h,,-

.

f 'i
|. pw
f.Y

:
,oc

4

{s.'

q:_
,

r

1

-

v

2
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'* QUESTION K.03 (1.03
* *

'

30, a
C* MULTIPLE CHDICE,-SELECT 1THE. CORRECT-ANSWER
w. ,

y!f s
%4 What is the. material' composition-of-the MARK F's standard FLIP'

;.; , ' , 'unirradiated 1uw1?
Lu .

- , ,

,

k' - .
, ,

. ~ . - " Maximum uranium content of 9.0 wt.% with a. maximuma
' enrichmwnt of-20%.1 ,

,

i.).. 4
-

) b.- Maximum-plutonium content of 9.0 wt.% with a, nominal
,

1 addition of 70%'Pu-239." '
'

e <

i

~ ; c .. Maximum uranium content of 9.0 wt.% with a nominal.
[', senrichment. of ; 70%.:

n.
rh'

[1? d.1 , Maximum plutonium content of 9.0 wt.% with a maximum
;f.' '1 addition of'20%'Pu-239.
n.- *ty
$5 ;

if '* ANSWER
t&
W*

c.

b* * REFERENCE.$ (B.11)_

:GA.. TECHNICAL SPECIFICATIONS _- MK F

?v! ..
t

.

.a

8

d-j '

Iih, ..

-} 4
-

.

i('

'[

s

s

s .

!;.

| ?
1._

F

>

-

3
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* QUESTION K.04 C1.O] ,,

h
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

What in the material composition of the MARK F * s star $dard control
rod or transient rod? ,

.

a. graphite impregnated with boron

b. compacted _and sintered boron carbide
i

4 c. baron carbide mixed with riconium_ hydride

d. boron carbide mixed with aluminum oxide

at * ANSWER

a.

'' * REFERENCE $ (D.13)

GA Reactor Operator Training Manual, pp. 1-22 theough_i-23

-

-

'

!

{i
i-
I

k.
.

i'
.

4
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L 20U STION K.05 (1.03
, '

MULTIF' CHOICE, SELECT THE CORRECT ANSWER

What is tt - material composition of the MARK I's staridard control
,'

rod or tran ont rod?
- . .

a. grap te impregnated with boron

b. c ompac t e. and sintered boron carbide
'

C. boron carb e mixed with riconium hydride
j

,

d. boron carbido iixed with aluminum oxide - ''
,

-

1- * ANSWER
,

,,

gg L
d.

*

* REFERENCE $ (D.14). ,

GA Reactor Operator Traliiing Manual pp. 1-22 through 1-23

>

'

4

s

..

| .

;.

*

II

.

s'
t- :

!

.

P

S



-- . ,? } _,

-
,.- :|g . .

s - .w ,. +n. e
;->- -- _ ;;g.

.. *v

4 9,y g ~,. ~- - s. - , ,
, ,

.

,

' ''
y), . . t < :'.,:

M%1 - , , , .
'

*QQ: '

.
,,

Av. >-

.$.. I | ' T
37

.

%
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,N. '80UESTION K 06-[1 03 1,
''

. .
x

.

. . .

>-- , ,
,

. > MULTIPLE; CHOICE,cSELECT.THE CORRECT, ANSWER-
MW .

. ..
'

,

. Common fuel; element" inspection tools -are' used to measure . TWO -,
,

' specific | fuel element parameters.. .< < 4

;q .
, -

: ,

. . > .i '

|
, . . "

/+ ? <,L Whab are these'TWO-parameters?? '

.

> m. ,

>
-

bulging and elongation
.,,

la.:. .

i
- 1 , s . ;f;.

, 5

S 'b; bowing and; elongation

"o
. .c. bulging'and out of roundness'

, ,

' bowing and'out'of-roundness .= !
'

-d., +'+

tJ j
M . * ANSWER-

'

s

iiy" ,b.: |
i .. .

,,

d' -

r,,
-.

J '('.7

'

"+3

:*REFERENCEi* (C.15)-a> ;

- I g

GAiReactor Operator Training Manual, pp. 1-45 to 1-50- .
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'f .j -f': MULTIPLE CHDICE, SELECT: 'HE-CORRECT.: ANSWER ' ' ' -

Q-4 '
, :x

n 4; . w .. .. _ .

M;m,Jg " iThe1MARfC 'll reaction fuel . temperature safety channels'are d
.

,

gg p .

'

y *j i i . redundan t, .f ail-saf e mond tr~s ' cF fuel -' temperature. The channels. j
MKg ; ' Will-Escram :thelreactor" whten( the '. trip limitlis reached),

, ,: r
;

y+ _ .

c .. . , s . . . . . . . . . . . - . , _

4 : I'

. .

;'% gd iWhatiishthisitripflimit?L -

, . .: s ;g- - - ,
'

JRy , d 'a . = 500. "deg rees F ': j,

e :
,,

..

/ k (800$degreen~C l
,

. t 5 4 .

a, , s. ,, . ,.
,

,

, -.. , ,,
.

_mf .1 . ,
.

-{.s, - c .; 500 degrees..C-
. ,

[,,4 ,A^' d b -'BOOfifegrees F.-- 'I'
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'

O. "TheTMARK 1;recctorffueli-temperature safety; channels Are4

m7. Jredundant', f ail- saf e monitors . of fuel temperature. . !s

'

V +. . . . =

' ' '

'

E . What> kind of temperature sensors'' provide..th's_functionEl-.
~-ins trumen t: signa l .1 to' .thesel c hannel s? ' 'r}L "

::n. -
,

-

.

,

w m
- - r

i 1

, - ,

w'' g.

59 Ja; Resistance Temperature Detector--(RTD). M-.o 4

0

.b.. Type K~thermocouples,
.. ,

-
- - -

1,>

f, ' f c." Thermistor Type. Device (TTDi ,[:

-

,

I .. . . . . ;2

(,h A Td .: .: Type K. doppler. resonators. f|I
A q'

p.:
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y.ny .

yR @ | {The? MARiikiLreact'or| fuel? temperature safety channels are. j
.

pGu' y-* ,' redundant,ffail-safe monitors of. fuel. temperature. !
$ss ,> =

...,

< -. - ..
1,n, . . /Where.are. the temperature sensors associated'with th'se channels ',-,-

% .f"
~ e =r

5 m . 4
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?b V ... ' physically located?--
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a s. .
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. ?)
" 'q.=- a

12 [ -b.- ; integrated with'the excore nuclear ~ instrumentation'.
,s o.

. -g ;', j( g . 1. ,, . .
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[*OUESTION k.10 [1.O]:
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SELECT *THE~ CORRECT 1 ANSWER i-MULTIPLE ~CHDICE,.

.,

,< .- - ;
, ,

* - :Twaitypesiof itemperature'probeu are usedito monitor the TRIGA :
'

Z3 ; MARK iii; pits water temperature. One:ofLtheseEis made-out of .. !

[TF1 platinunE and f eeds ' a signal to the' Control System Console (CSC); ';
_

'' #
-

:viaithe Data Aquisition and; Control Unitt(DAC).
,

?What.: type of~temperatureydetector is inLthe. probe that-feeds ~CSC !-

J>
~ . pool temperature indication?- j
~

Reafstance-LTemperature Detector (RTD) r
'$

'a.J
1
i> <

|

d M Type.KEthermocouples --

s

,

.: y+

- s. v.. .

a <',
.

[f!i. , ch . T hermistor Type-' Device | ( TTD ) - ;
w

..

(af , d. LType K dopplerfresonator,
.

t

!) * ANSWER' '
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E N,. * QUESTION'K.11:i[1.03, .
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; p, ,

*

? MULTIPLE CHOICE,. SELECT'THE/ CORRECT' ANSWER
Ybi. -

| .;TwoL: types.~of. temperature probes are used to monitor the TRIGA'-C'-
.

b. MARKJi pit'' water temperature. One ofithese feeds a~ digital
.

'

~ W ' monitar 'iri the s auxiliary. console. -
,w ,

-
,

6, f- ..Wh'atutypeTofftemperature detector is in' the' probe that feeds--

..
fauxiliary/consoleEpool.|-temperature indication?>

w
N

a. Reslutance. Temperature Detector.'(RTD);b, ;p, :

w ,

..b.-
.

jfj . s; |- -TypeiK\thermocouples
ga

N c.- LThermistor Type Device (TTD)

' '

d. Type K= doppler resonator
a
ED '* ANSWER 4+
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24 . ]' q* QUESTION-K.12 E1.0.1 f,. <

r s
-;

I
MULTIPLE (CHOICEL' SELECT THE' CORRECT ANSWER;

o , ,

N.' 'The.TRIGA MARK'1' ventilation system consists.of an exhaust blower !
. >

a '

v": n JandEabsolute.111ter. ;
. .

I ~' ' V-/.Y'; i ,

.Where areithe" exhaust.~blowet' and absolute' filter ~ located?.*

r

j. . .. . .. . .t~

;L a. ~1n.the? attic-above-the MARK-1. reactor room
' '

"?[[i* ,

to the storage'yar'd 1b., alongEthe wall:next'
'

.- . . .. +m ..

in4the' attic'above the MARK-F" reactor' room ',4.1 c..

W ,
. . |

t - d '. along the. wall next;to the counting room
-'

$M
..* ANSWER.
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H MULTIPLE: CHOICE, SELECT THE CORRECT ANSWER .
-

t.
'

; - The 'TRIGA ;-. MARK 11 ventilation system absolute filter is fit with a
is . radi ation. detector that f eeds a monitor in the auxiliary

' ~

.. - instrument. rack. This process radiation system' initiates.an.

{,, automatic > protective f unct 4 on upon reaching- its setpoint.>

s .~

What is the setpoint'for is automatic function?,
,

p.+
' a. 5-R/hr.

' b '. 45'R/hr
; .

_. I,
n

c. 5 mR/hr.
,

. .

d. 45 mR/hr.
,

* ANSWER >

I
4

c..

{ * REFERENCE $; (E.07) . '!
I

- GA Reactor Operator Training Manual, . pp. 1-37 84 2-33- -
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g * QUESTION K.14-[i.03~ i

r- .

..

MULTIPLE CHOICE,: SELECT THE CORRECT ANSWER i
'

.

rs . j

;The TRIGA[MARKL1: ventilation system absolute filter is' fit.with a- -|
!

. radiation, detector'that-feeds aemonitor;in.the auxiliary.
cw iinstrument rack.: This' process' radiation system initiates anf

,f. automatic ~ protective function upon' reaching-its setpol'nt; ;
-

.

- g' What :is ; this Eautomatic' f unction? 4
' ' '

a.- - initiates ~an automatic' isolation--of the MARK i ]% .

ventilation system and reactor room L!F

9:
~

- initistes:an.' audible-alarm and. light in the MARK i i
|,

[[ 'b.
'

f jL - -; control room- 't,

y - r

|!.

a

[p c. . releases the interlock that blocked <the manual e
,i ~ isolation of the MARK'1| ventilation system

h' ;.

initiates a-1 lashing amber alarm in;the MARK i' reactor
I

.
. . .

-

;;p d. -

'y ' room
(

'* ANSWER-

v
_

y

-- h , . ;*,
,

- :I
'

'
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: * REFERENCE $-;.(E.08). *

f
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_ GA Reactor Operator Training Manual, pp. 1-37 & 2-33
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* QUESTION K.iD_C1.03 , . _

"
-MULTIPLE,CHDICE, SELECT.THE CORRECT ANSWER

,

'

'A release of fission products.from a damaged fuel element into
the MARK F reactor room has occurred, i

- ,

' ^

,
. Which design characteristic of the MARK F ventilation system
minimizes-the release? s

'

a. All radiation is discharged to the MARK i reactor room,
: where the absolute filter traps.it.

I b. Common emergency exhaust blowers initiate so that a
L minimum .05 in of water under-pressure is maintained.
!(:
i c. All radiation'is discharged to the common vent stack
| where'it is diluted to acceptable levels and released, l

'

j[i '

d. Gaskets are installed on all doors t'o the room so that
i

1 a minimum .05 in of water under-pressure is' maintained. i
.t., .j

* ANSWERg.

!'d.
- i
* * REFERENCE $''(E.09)

HGA Reactor Op[rator Training Manual, pp. 1-37 & 2-33i
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: MULTIPLE (CHOICE,RSELECTSTHE1 CORRECT' ANSWER a>

a @ . . ,

, 6 1_ .
.

'n.

; ,y. . ,._ .; . .. .: , y
.. WhatitypeVof.* radiation 3detectori counter; itsLmosnted"inEthe MARK. X1.

.

'I
'

. .
.. .. . . .w . , -t

. .: ,

a",E- n. . . , , -- . rede t'or : PIT. WATER : moni tor 1: box?. 2, i e1 2

o ';.. 1 ; :.
. . . , ..

-

. q,m - . .q v.c ~ - .x.+ c
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'
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,: MULTIPLEiCHOICE, SELECT.THE CORRECT A'NSWER 5

.
a'

' '

r , e($' JTheTradioactivity._tcUnitor' system.for! MARK'1 PIT' WATER: n il,f
.

r4

7{t radioac tivity:-initiates tan -automaticL protective f unction upon. .2 j
~

,

- -
Mb, < ' ' ; reachingilts; preset : setpoint.,

-

c. . . r,
. . --,

4 v ; 4<

), &B , ' .' . Ii- 4 y ./ -
-

4(
,s

. w: -- .. . .. :;. , m , . . . . .

What51si.the1 PRESET (sutpoint ior this' automatic 1 function?-s" '+
.
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-x 4 a
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~*DUbSTION1K.10,[1.03
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M'U'LTIPL'E CHOICE, SELECT.THE CORRECT ANSWER

....,1 The* radioactivity-~ mon'itor;systemfor' MARK 1PITWATEk-

- radioactivity.' initiates an automatic : protective f unction upoti-gg
'

' reaching.Its. preset setpoint.
+ .

. . . . >..'
t' 'jf ,[ ' j '.

'

...

Wha t'is :-.this au tomatic1f une tion?
,

,

a. initiates an auto'atic ~ isolation'of t h e' M A R K -f i^ai ' ventilation system.and' reactor room

b. initiates a flashing amber alarm on.the CSCj
a
(-j + c. releases the interlock that block 2d the manual
3 isolation of=the MARK 1; ventilation system

'
d '. ' initiates an audible alarm and: light--

,

@ . . . .

T~ * ANSWER-
;;'
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MUi.TIPLE;CH'OICE,. SELECT THE CORRECT ANSWER i[ 4

.e.
- i: ,

-: {

$a: ThelMARK!F;reactorLStandard Operating; Procedures |-for~ fuel loading . -;>

1 fan'd.2 unloading requiretthat all f uel (noves be. logged ~'in three !
N6. . ;-places,fOne'of?these places-in on.the fuel cards. .i

'

.

;
5

%: !Which one|of thesfollowing correctly describes the'other two
>

'

g j(places:where'. fuel: movements must-.be logged and;how they are ,

9, ~: glogged?-'
<

,.

a.: Lin' the logbook with' black ink, and onLthe-core-display ~ O

:m , F" b,oard +

.- -;.

e*
'd

'

b.: Lflagged with aired sticker in the' logbook, and,on the.
y : core display'~ board

. , *
3 t

3
Qp
s. ,

.

.

- .

and on the core display ~ tic. -in1 the'=-logbook withtred' ink,^

?1>>W "
. board -

-

,

[[k: 'd. flagged.-with a green sticker in the logbook, and on/the

]_ , core: display' board'
_

.
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'

;

-c.; 5-

a- ;>

v , ,!

->;t
. ,,
'

., r
-% ;* REFERENCE-(K.21) ,

'[A : '
" i

1 i ' ' c- SOP X I . -- MARK: F --

|' e
? .

~

g.

-n.
. .:

- ,

. *

,

,

*

$

I

k
6

-

b ,|
'

s

s'

I

f

t.

6
- -,

-\

L

i

b

[_ i :.

'$

,, ,

W' : / L. _ -. . - ,



yy. - - -

.-

k",

n ;

-

,

' QUESTION Kc2O [2.00] . . _ .
_

SHORT ANSWER ~

'

A TRIGA reactor is being loaded for criticality. The following.
'

tabulation summarices the the number of elements-added and the'
*

resul ting steady state count rate. The source level ERo] is'

considered to be 1000 CPM. [R/Ro = count rate / source level]
,

NO OF ELEMENTS COUNT RATE [ CPM] R/Ro Ro/R

50 3000 3.00 0.333'

55 4255 4.25 0.235
60 7000 7.00 .O.143 ;

J How MANY fuel' elements are REQUIRED for CRITICALITY 7
;.

SHOW ALL WORK AND STATE ANY ASSUMPTION MADE!}
'[. [1.5 points for APPLICATION, 0.5 points for VALUE] +

[ NOTE: Use ofothe extrapolation' method is suggested but'not'
required. Show all work and assumptions.made. Graph paper is '

provided on the next sheet.]

* ANSWER- ,,

;

;( [ APPLICATION]:
,g

[L Set.up graph properly. [0.50]

Plot points correctly. [0.50]

$| Draw intercept properly. [0.50]

-[VALUE]: -

Obtain correct answer. 67 +/ . [0.50]'

See attached sheet.

* REFERENCE (based on "K.21", modified for GA)

SDP XI, " Fuel Loading and Unloading" - MARK i
GA Reactor Operator Training Manual, 6-2 to 6-16

,

20,
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* QUESTION K.21 E1.OO3 i

'
MULTIPLE CHOICE,. SELECT'THE CORRECT ANSWER. ..

iA' reactor control rod reactivity worth- cal'bration is being
. conduct'ed'using the using the " bump pcriod method" in*accordance*

with the MARK-1 Standard Operating Procedures. The REG rod being-
' calibrated has .een withdrawn in SIX ggyal' reactivity increments

, ,

' to go f rom f ully inserted to f ully withdrawn. After EACH
~

' '

withdrawal the STABLE. PERIOD measured [between 5 watts and 1 KW3
[ was +37 seconds. Une the attached curve of Excess Reactiv'ity"

'

Vs.-" Reactor Period" if needed.
'

U
!- What~'is the igtal worth of this control rod?#

7

1
'

a. $10.05

4;.

;1 b.-- $4.64
d-? :

T c. $2.64 :
(} , .|

'f= d. $1.20 j

? .I

[
* ANSWER

'

d.

J
See attached' sheet. -I

.: . .

.h * REFERENCE (modified from K.19, GA specific)
,

SDP IX,
.

j

;{f . MARK 1 |
[ MARK 1 Plant Curves j
,

Numerical-Statement of the Inhour equation (f rom GA-P-14-101) ;
<i

t

L ]
>

' t. .

l
i

f

END OF CATEGORY K
GO ON TO CATEGORY L

21 |
:

-
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CATEGORY L

(* -ADMINISTRATIVE PROCEDURES, PRECAUTIONS AND LIMITATIDNS.
I

'

s
~

b * QUESTION L.01 [1.03
. .

"

t
MULTIPLEoCHOICE, SELECT THE CORRELT ANSWER

'

.

Following a SCRAMuthe MARK 1 control rods did not drop into the
[i, core.'Per-the Alarm and' Scram Procedures, as the Reactor Operator-

,

!y yout
l'

;* try the: manual scram bar and turn off the~ magnet power key.
n' * secureicansole power,.and then restore it, and
N * try to insert; fuel rods by hand and insert spare control rods
;v ,

I WhatLis the one(1) other thing that you can do to shut ther'

q reactor down'in accordance with the procedures?
, , -

a. dump-the emergency 50 gallon drums containing soluble'

'

Boron in into the reactor pool. '
s

" '

b. remove fuel, starting at the B-ring |
1

'

c. dump' the emergency 50 gallon : drums containing soluble
Cadmium in into the reactor pool'.'

;d. -remdve' fuel, starting at the D-ring *

*ANSWEP.

.

b;

.f-p * REFERENCE $~(F.02) *

M
' SOP VI-7, MK 1,

1

|

t ,
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' * QUESTION L.02 [1.01

, . _
1
}

b.. . '-"',

l
.

. ,

!. " 4 r. - MULTIPLELCHOICE,' SELECT THE-CORRECT ANSWER
,

hj j . Following,a'GCRAM-the MARK 1 control'. rods did not-drop'into the <a'

Q. core. Per_the: Alarm and-Scram Procedures, as-the Reactor Operator' [
v, : . yout. j,

;*- try.the manual scram'barjand' turn,off the magnet power key :-(
.*. secure console power,xandLthen restore it, ano 4

'"
*

W * try to ? inser t fuel- rods by hand and insert spar e control rods
.

u,

Why 'is citL required : to restore = power: to the . console?'

AL ''

--i
'

. ,,

}.f ,'a. so|that the; radiation: monitors would'still work j
l'' 5

?

b.- so thatifuel temperature could still bo-' monitored .q,

-.
) . ). g

it? c .: so that the conductivity monitorc'would still worki !

..-t-

T'' .

'soithat the: power channels could.stil'1 be monitored ;d.'
>. i.

1' i',
n- * ANSWER 'J

- - d. ,- ,
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'

-'1 -MULTIPLE-CHOICE, SELECT!THE-CORRECT! ANSWERy , a.wc
DasedfoniMARW 1 Technical Specifications and/ Administrative

' ' Pr ocedures there are three: types of' defined -" experiment"%:,
g '~ ~- , classifications; Two:of-these are ROUTINE EXPERIMENTS and''

: MODIFIED OUTINE-EXPERIMENTS.
'

Fs
(.; , - .1 1 - : What istname the other type of experiment classification?:

,

,
' a.c Special'. experiment

.. . --

,

,;
'

'

. b. : Classified experiment'
ne , '
g ,,

' '- :c. : Irradiation experiment-s .

p

i d. Fissile experiment

* ANSWER'

;/

,a.=
p ::i

* REFERENCE
,

'

GA[ TECHNICAL. SPECIFICATIONS MK.1,-1.8-,

"' Administrative-Procedures,-pp. 4

._
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b ' '*OUESTION L.04 LC1.03
b-

. MULTIPLE CHOICE, BELECT-THE CORRECT ANSWER --

. . .

,

E
k LOperation of,the_Torrey Pines'TRIGA Reactors Facilityfis under

the jurisdiction of the~TRIGA Reactors Division of GA."The "TRIGA

;. Reactors Facility": organization is part of this division.:'

'

What is'the title of the PRINCIPAL head of..the TRIGA Reactors,

Facility organization?

; .b ' ; a.-- Physicist in Charge
,

e .

E
b.: ' Pr esi d ent', Enterprises Division

c.- Chairman & Chi e'f Executive Officer:rg ,
,

,

1 d.- President, Torrey' Pines TRIGA Reactors Division
Y

Y '

3-

;( '* ANSWER ~
.

T

4.

* REFERENCE
.

Admi ni str ati ve - Procedur es, pp.-4-5
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? * QUEST I D'N i L'. 05 : [1) O Lf ' * \- , ,tw_3.
.

- -

.-
, , ,

MUL.TJPLE' CHOICE,- SELECT: THE CORRECT ANSWERf< ,-

i
I[ Y '?Perithe TRIGA) Reactors-Facility;Adninistrative' Procedures, the

,

b9 ! -Emergency-Response and' Recovery. Director:-(ERRD):'is charged wi..th|
qi .3- W , ev'aluatingj- the| f acility's Temergency procedures.-~ , - * ',

g ,

O
.Who:As PRINCIPALLYf-disignated as'th'e ERRD7.|i

.. . ... .

n
i. g

:a. : Chief Security Officer-

-

y a*

,

; b .; Physicistfin Charge--

.

s

'c.s : Health :Physicisti~

-

,;.;.

a., d.' ' Lead Senior Reactor Operator-
-

;p
Y-

E'|;

! rf '* ANSWER. l'
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h M $ $1I"| level;?above;theitop. grid-p1'atu)during reactor 2 operation.= j

~
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%"L M' WhatT: As?this operating 111mit?.
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[ * QUESTION L.OO.[1'.O]
__ ,

MULTIPLE CHOICE, SELECT THE CORRECT, ANSWER*

s

Neither the MARK.1"or. MARK-F' Technical Specifications permit:

= reactor operations with a bulk pool temperature.above a certain
'

limit.' *
+

.

'
4

.

What is 'this operating limit.for bulk pool temperature?-*

" .a. 140 degrees C

-b. 55 degrees C

c. 65 degrees C
]
;.

d. 75 degrees Cr

4
* ANSWER- ''

c.
,

~ * REFERENCE 5 (C;11)

MARK 1 Technical Specifications, 3.0-
'

'

MARK.F Technical Specifications, 4.0
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,#t M. MARK?1; Technical Cpecifications_ limit the reactivity' worth _for

~. . . " all combined experimenis. ForfMARK-1 operationsa ' i :
,

M o; q'?+ .
. . , . .__ _ _ . , __

-+

4 '+ 'Whatt is the total f absolute reactivity worth for ' any combination '-
,

.

-

,

, ' ' . ' ' , <_of experiments?-
.

' .
7

1
'

.

'

a'. i61.00-- r,
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| MULTIPLE CHOICE, SELECT.THE CORRECT ANSWER !
,

-

[

MARK 1: Technical Specitications state'that-fueled; experiments [
~

-g
which are NOT cuvered elsewhere in the= Technical SpecificAttons :

'
,-

*- willfbe. limited so that the-total inventory of iodine *131 and 130 .i",
in each experiment is restricted. -[

. , . -
.What.'is-this' inventory limit for fueled experiments?

,

: a.- 1.5 microcuries of -f odine 131 and 135 - j
!,

b.- 1.'5 curies,of iodine 131 and 135
.

'

.

k e. i.5 millirem of iodine 131 and 135 '[
i+

,

%'"' -d.. 1.'5-rem of iodine 131 and-135 ;
,;

' - !
4 * ANSWER |
n. ,

t- 4' b.
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,f , MULTIPLE-CHDICE,: SELECT THE CORRECT ANSWER
w < ;

In accordance with the. GA Torrey Pines ~ Operating. Pro $ectures and ;;@ ."
the Code,of'' Federal Regulatistns: -|1

c. , ,
~ I'

.. .
.. .. |

'

:/L Which ~ of the following situations would require 'the' DIRECT - |
superviulon of a-licensed SENIOR reactor operstor7-

1*
.

3
e s . , ;

e . , . a. an-unlicensed' individual unloading fuel'from the' core .[1

(i
'

!zO . ..

A

'

b. .a reactor operator; trainee during start-up operation -
n', -;

c. a student who is operating the reactor for training as !*
,

;, .a part of his/her courses .

,
?.y ,

s1 = -
[. ,
" ''d. an. Individual operating the MARK 1 reactor.who is-

licensed at~another TRIGA 1acility ;
'

,

ty
F * ANSWER' ,

;= t

v .

" a. r.

!

l* REFERENCE;$L(F.01). t
i
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f(, ' MULT2PLE CHOICE, SELECT.THE-CORRECT ANSWER- |,

!.

TRIGA;iacility Radiological.-Safety requirements'specify'that only iw- .-

containers.made of a certain type.of material may.be.used 1or f

1 0' ; fissionable ; isotopes | irradiated during . In-Core experiinents . in the - I
K' . rotary specimen rack.; j

i
; What ' type of ; eaterial must' t'hese isotope ' container * - be made ' of ? {jt{-

;g
i a.- steel-+ i:,, '.

>

r
4,

. .

'
i

: b. aluminumm.

f
R:.. ' c. copper
by
Lg . . . . . .

|-{ d. ziconium

$ >

4 ANSWERa- >

q :,
' b.

.

f
.D
L.

* REFERENCE- . * .(F.07)
i; "

,'_ Radiological Safety, V-5 to V-6
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f {# * QUESTION L.140[1.0)
'

; .. ,
.

g MULTIPLE CHOICE, SELECT'THE CORRECT. ANSWER4

,

oConsidering the-radiological safety aspects of in core
ex perimen ts:-

y ,

,
.~W' hat is|the' PRINCIPAL atvantage of using= plastic samplei

4

7, containers when irraciating; specimens?
,

'

a.. - activation. of plastic is minimized by:the low neutron* :

i. microscopic. cross section of plastic

?) : :t b. plustic is ' highly resistive' to: garnma 1 lux degradation

w c. corrosion of. plastic is minimized by the low neutron-
microscopic cross section of plastic

i d. plasticf-1's highly' resistive to thermal flux degradation
f

*ANGWER-

; a. .

o - m.
.;;V. '

?4 REFERENCE.$1(F.08)
-s ..

Radiological Safety, V-5 to.V-6
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. 4 QUESTION L.1D [1.03 f
'

r .;,

;.
..

7
'3 fMULTIPLE CHOICE, SELECT THE CORRECT ANSWER [
'

l
,There are.two external. SCRAM circuits that cannot be' i

'

. automatically = tested'by the Data Acquisition and Control' Unit-Q.,
.;(DAC) of-the MARK 1 reactor. However,'these inputs may be tested

.

E M
9

manua l l y'. .Per'the MARK 1 Operating Procedures:
"

.

;

i.T . e . . . . .

"!
,.i

How-is,the " King' Furnace" SCRAM manually. LOCALLY-tripped?o
, ,

!
,

lb a.- by-quickly removing and then restoring auxiliary
'

.]i 4'
breaker -[,

power-
,J -

- . :
-,

, - .

b.. by removing the-jumper on the back panel of the
![.L

,

auxiliary.D.C.
u '

power supply ;
-

f .h .

4 ti . - .by qu'ickly removing and then restoring-auxiliary-120 j
| t, VAC power j
, ,

[ 'd. by. removing the jumper on the f ront panel of the -!
'

" furnace"~ power supply
.

-)

* ANSWER- :
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" q. cMULTIPLE CHOICE, SELECT THE CORRECT ANSWER
. - -

. -|
+

-
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< / , MARK [11 reactor". Technical Specifications, limit the maximum '|
' '

~
' '

operating | power level, except''for. pulsing. operations. . j, ,

- .
- 4? . .

' ,

h( JWhat is this= maximum, operating power level? .
-

t,

' .", . . .
*

Ji. w
""

W as- 250 lcilowatts ,

;

'
'

'o ..

"-
, ,

4: Y' - [
' .,

- b.- ;1500- kilowatts I

s .?"
r, . .

. .
|
,

i 'i c. 250 watts-

'*

o i,

.- .
-, 4,

d. 1500-watts .;or ,

.4. .
. .

-

R <> <$ ANSWER;
-;w., -

,
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4 f : MARK.1 reactor Technica1' Specifications, 7.O.~-
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A , f.e L, MULTIPLE; CHOICE,..EELECT;7HE. CORRECT ANSWER I
- . . - ;e' . x ,

,

A H,- . MARK : F . reactor . Technical .Specif ications' limit .the: maximum' ...

,

*

'foperating power level, except for pulsing operatic.ns. '|g.. . . -: . , . ,
.

.,

' ;
'

, . . . 1. < . . ,
,

; What i st this'' maximum operati ng power fl evel? , i
'

fm:r 4.

.ix- , ,

' 250 kilowatts ':' fa.'
-

,

',)
..

"1500 ' ki l owatts
. ;w

'

. _

!&n-c; .- ~ y y
b '. ?

,

!W J :c. '250 watts. |
L;'

,
,

, .n J d. i:1500 watts -i
'

,

n
'

L' h sANSWER'
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# MULTIPLE CHOICE,- SELECT THE CORRECT ANSWER

t. MARK F Technical ' Specifications basically' limit " transient
.operatt ons" via TWO t other parameters besides ' reactor power.-

: What'are these TWO parameters?
'

, , ,

'

s a.: . cladding' temperature ano' transient-reattivity added
8;

Lt b . ,- fuel can-pressure and fuel temperature;added
se. ' ,

| c. fuel tempert ture - and trar'si ent reacti vi ty added |
'

,

j',
.

- , :
# -

y d. :4uml:can pressure and cladding temperature e.dded -- ;
4 :

1: - * ANSWER. i

!or
A

. :
;

|-1.. ; . c.
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if -4 REFERENCE 6-(F.12) v
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'~ 1 , MULTIPLE' CHOICE, SELECT THE CORRECT ANSWER
[j x

iThe; physical. security controls ~for-the MARK F reactok are
ac.. O stricter'that for the-MARK 21.-facility. The spaces within-the MARK

,.

@
T F-reactor room must be actively monitored.with.all intrusion.,,

Os alarms: set in the " secure' mode" when the area is UNOCCUPIED.,

J..ah; - - -

.. ..When l's theT MARK F' reactor' room considered " OCCUPIED 7".y,g
' 3 .- cc- a. when an armed security guard Lis.present in the reactor

!p ! ' room
M:, ,
i'< b.- when.a licensed Rnactor O'perator or Senior Reactor:

, ' Operator is at the reactor console-

p;
^

'

,

.f. c. ~when an~ armed security' guard is within a five minute
Q walking distance from'the reactor room,

f> k.

-d.- when the " Senior Physicist in Charge" is in the reactor
o' room
;-
w

'* ANSWER-

! b.:'

.
'

F

, - .-

* REFERENCE '$-(F.13)>

l' Administrative Procedures and *equirements, III-16
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L * QUESTION L.20 [1.02 .'. ,

;''

N.
.- ;,

. MULTIPLE CHOICE, SELECT THE r;ORRECT ANSWER
,

t

Why are'the physical security controls for the MARK k reactari

f:: | stricter that for;the MARK 1 facility *? .I
.-u, ,, .

!much of the fuel contains uranium enriched Nbove 20ili a.
'

f
'

weight percent' ,

"p
_

_

;
# b.' secret De,:artment of Defense experiments involving :

.g' thermionic testing |
ny ..

*

[V c., much of the fuel contains plutonium-239, aw ve 20 1

~

weight-percent .

p ,. r

d.-. secret Department of Defense experiments involving =|

T. ' thermo nuclear testing !
: ;

Fb * ANSWER- !
4 :

'

L {..
6. ]'

t
'

i,

s-

2 REFERENCE S.-(F.14) |;
' '

E, t,

{}
AdSinistrative Procedures and. Requirements, III-16 ,'
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*** KEY *** '

i

!

U.S.< NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATION i

-

.

t
~

Facility: _ ' Gulf Atomic *
-

Reactor Type: _TRIGA [ MARK-1 A MARK-F] t

iDate Administered: Octcber 31, 1989 :

Examiner: Thomas R. Meadows

Candidate: *** KEY *** i,

INSTRUCTIONS TO CANDIDATE '

question sheet on top of the answer sheets.Use separate paper for the answers. - Write answers on one side only.
'

Staple ;
,

indicated in parentheses after the question. Points for each question are
The passing grade requires at j

--least 70E in each category.
(6) hours after the examination starts. Examination papers will be picked up six'c :

4
.'

Category X of Candidate's % of ;'; Value Total Score , Cat. Value -
'

t =t sy v

mm n , _. A. Principles of Reactor_

, , , , Operations)
g 3 3 E~r-,

8. Features of Facility Design !/J / ). ] r

g7,_ ng C. General Operating <

s *f. I sv. 9 Characteristics
-! 10. 7,c Wr~
-f D. Instruments and Controlse ig a. -i .

h . / l'. g*f ',gjc af
E. Safety and Emergency Systems

.
.or'

3 4. %.-
;

.f~, F. Standarsi and Emergency
_

*
* 's 13 is.3 Operating Procedures

W-- M% _ _ ;
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t 7. I' Radiation Control and Safety

'
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PROCEDURES FOR THE ADMINISTRATION OF WRITTEW EXAMIMTIONSi

'

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

Cheating on the examination means an automatic denial of your applicationand could result in more severe penalties. i,

;

2.
Af'n= the examination he' been completed, you must sign the statement ons '

the cover sheet indicating that the work is your own and you have not
received or given assistance in' completing the examination. This must bedone after you complete the examination. '

i3.
Restroom trips are to be limited and only one applicant at a time mayleave. You must avoid all contacts with anyone ontside the eaaminction
room to avoid even the appearance or passibility of cheating.

[ 4. Use black ink or dark pencil only to facilitate legible reproductions.
'

.

4- 5. Print your name in the blank provided in the upper right-hand corner of
the examination cover sheet.

6.
Fill in the date on the cover sheet of the examination (if necessary).

7. You may write your answers on the examination question page or on a
separate sheet of paper.
THE BACK SIDE OF THE PAGE. USE ONLY THE PAPER PRGVIDED AND DO NOT WRITE ONi

,

,

8.
j; If ycu write yrur answers on the exanination question pege and you need
,

more space to answer a specific question, use a separate sheet of the ir
paper provided and insert it directly after the specific question. i

~{ DO
NOT WRITE ON THE BACK SIDE OF THE EXAMINATION QUESTION PAGE.

; 9.
Print your name in the upper gi.ght:pand corner of the first page of each
section of your answer sheets whether you use the examination question ,

j pages or separate sheets of paper. * Initial caen page.
.' 10. Before you turn in your examination, consecutively number each answer

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

11.
If you are using separate sheets, number each answer as to category and
number (i.e. 1.04, 6.10) and skip at least 3 lines between answers to
allow space for grading.

12. Write "End of Category " at the end of your answers to a category.
,

13. Start each 'ategory on a new page.
,

14. Write "Last Page" on the last answer sheet.

2
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I

15. Use abbreviations only if they are' commonly used in facility literature.
j|Avoid using symbols such as < or ) signs to avoid a simple transpositionerror resulting in an incorrect answer. Write it out.

16. The point value for each question is indicated in parenthases after thequestion.
The amount of blank space on an examination qu.estion page is

NOT an indication of .the depth of answer required. 3
-

;

17. Show all calculations, methods, or assumptions used to obtain an answer..

i
,

|

13. Partial credit may be given.
Therefore,' ANSWER ALL PARTS OF THE QUESTION

AND 00 NOT LEAVE ANY ANSWER BLANK.Partial credit will not be given on
*

,

multiple choice questions. :
!

19. Proportional grading will be applied. Any additional wrong information
that is provided may count against you. For example, if a question is- i

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 i

1.00 even though you got the four correct answers.

20. If the intent of a question is unclear, ask questions of the examiner '
!

' only.
.

?21.
When turning in your examination,' assemble the completed examination with
examination questions, examination aids and answer sheets. In addition,

*

turn in all scrap paper. ,

'

22. To pass the examination, you must achieve an overall grade of 80% or i
greater and..at least 70% in each category.

.

23. There is a time limit of (6) hours for completion of the examination (or-!
some other time if less than the full examination is taken).I

J 24. When you are done and have tur,,ed in your examination, leave the
examination area (DEFINE THE XREA)? If you are found in this area whileI

i the examination is still in progress, your license may be denied or
;

revoked. ' ;
,

<
.

25. Ensuru that all information you wish to have evaluated as part of your
answer is on your answer sheet, scrap paper will be disposed of without
review immediately following the examination.

P

h

.
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'

EQUATION SHEET

f.= ma y =. s/t

w = ag s = v t +. hat Cycle efficisacy = _ Net Work fout)2 i

2 o Energy (in)
E = aC a = (vg - y,)/t

*'

I
A = A,e'A" |KE = hav v A = ANg = v,+ at

PE = ash a = g/t A = in 2/tg ='0.693/tg j,

W = v&P (g, ) (gt)',

AE = 9316m "4 *
*

-

(tg+t) ,

;

. 6=$ CAT g ,y ,-Ix
' i

p ,

6-UAAT
*y ,y ,-ux 3 t
,

Pvr = w, i ' 1 = 2,lo-x/ m ;
>

8UK(t) TV1. = 1.3/uP=P 10.

! P=P e"II HVL = 0.593/u i.

'

SUR = 26.06/T

I T = 1,.44 DT SCR = $/(1 - K,gg) ,

fA*gf )' p t.

W R = 26 CR, = S/(1 - K,gg,),
'

.
3,,

T=11*/p)+ [(s l p)/A,gg]
'

1(1 ~ eff}1 * C 2 (I '' Keff)2p

|} T = t*/ (p - T; M " 1/(1 - K,,,) = CR /CRg 0 i

T = (I -~ p)/ A o -

efi H = (1 - x,,,)o/(1 - x,,,),

[ * - l'eff-1)/K,gg = AK,gg/K,gg
, (1 ,- K,gg)/K,ggs ,

,

[
-5 '

[**/Tx;,,3 + [s/(1 + A,,g)] 2* = 1 x w .econd.e=
,

p F = I(V/(J x 1010) A,gg = 0.1 seconds |
,

4' I = No -

Id '

0
,. gg=22.

-t

WATER PARAMETERS Id =1dg 2
21 gal. = 8.345 lba R/hr = (0.5 CE)/d (meters)

1 gal. = 3.78 liters R/hr = 6hCE/d (feet) I

1 ft3 = 7.48 gal. MISCEl.LANEOUS CONVERSIONS '

3 10Density = 62.4 lbm/ft 1 Curie = 3.7 x 10 dps.

3Density = 1 ga/cm 1 kg = 2.21 l a

3Heat of vaiorization = 970 Etu/lbm I hp = 2.54 x 10 BTU /hr
0Heat of fusien = 144 Btu /lbm 1 Hw = 3.41 x 10 Btu /hr

1 Atm = 14.7 Psi = 29.9 Ja. I's. 1 BLu = 778 ft-lbf
-

2
..

1 !!. H O = 0.4335 lbf /in 1 inch = 2.54 cm2

F = 9/$ C + 32

"C = 5/9 ( F - 32)
'

.

1

- . , , . - . . , - _. _ . _ . , , u.,,_ r, _ _ , , _, , _ _ , , . - , . _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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"" |4 QUESTION-A.01'[1.03' ;*
-

.. . .
'-4 ~ l:. . . '

, .; _
. < e

! MULTIPLE CHOICE,fEELECT THE' CORRECT! ANSWER ~ < :-o, y., . g , ,
s

y . s'. 4,
"

| 4 . ..
,

'
-

..

1 2'g- i. For. General Atomic's,: Torrey . Pines' MARK -I reactor: '

, ,
'

s
" ; Which one. of ,the f ollowing represents the = PRINCIPAL REFLECTOR- j:

: t; , 3

~ ; hsed?
_

j
'

'
,

t

eg a.: water j-

y:s. <
'

.b. irircontum ,!!pC'=
'

-

%"y---
ir

-

i
.

U
. ,

,; ~ aluminum- "!c.
j

. :- d. ' graphite. -

' '

.t
$ l'. h
F _ _

.

'
J

4 ANSWER-' '/. w .' :
.

< f t ym ;

-d. .ti
: i

, ' . - , ~*REFERENCEi-* .;>;
p-;.

Q.p.-
. . . . . .

.

. pg. 1-16i .2 - |GA-Reactor OperatorJTraining ';anual,
i GA Reactor Operator Training Manual, pg. 6-7# ,

a,

U '(

k M. s
' ~

|4 -
nv "r.

"i!
-

[ f\- f
:i 3

' W<p , . ,

, Y: $_? '

L- .;
'| .;

- t

i

e

a y

' .i *

%

,

!

,(:- -

-
*

.
.

';

I

,
,

~E I . , -j q

%~
,

'.

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



$tQ " ~ ~

- - y-
'-

. , . .
, , ,

;- ,9 ''

yq(;6 $,;
' '

*#
'r .i 'y

_

,1 '<< s,, ,- ,

+ . . aW ; ;'
8

j . n?- , .

,

.

.

m , . .L:-4.,, s

|40UESTION A.02.01.'03 .| p_.g <

. . s:
MULTIPLE CNOICE,1 SELECT,T'E CORRECT ANSWER'

H' ' ..

**$

f.hlh . For General Atomi c's, Torrey Pines MARK; F ' rear. tor s.

.-
- e- 4u

_ _ . Which enelof; the..f ollowing representr, the PRINCIPAL' REFLECTOR'
'

kij ;.gp FJ

%7;|4 e - Lused?:
' '

b a .' ; ,

.
.a,:, c.

F b.|.- .f - i k"',
--- t ;

a .~ - water'g g
'

- :,1
T

"
b. .. zirconium' '

a.,

m. s c. al umi~num ',

a3

9, d.| ~

Qi. '
- oraphite:

,

y;w
s ,

M, * ANSWER ,
-g+

- 3 ,

'-
.

1 =; a.E, ,

i d .. :- 4 ,

-c 4,r * REFERENCE .S'- m
,

1 gal 8 Reactor L Operator :Trai ning Manual, pg. 1-16 - _

7 ai a 1.CAsReactrr; Operator Training Manual,
'

j
,

pc . =

pg, 6-7 ;;
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$, .8 DOEST 10N-A;03 ti.OJ L '

;;u - ,

p. n . ;

Ip . ,s j MULTIPLE CHOICE,, SELECT THE' CORRECT' ANSWER' -- ;
,. ';

l'
.

!
.

% ' For General? Atom' c's' Torrey Pines MARK F ori MARK 1 reactors, the.'

fadditioniof a reflector has a specific'effect on NEUTRON FLUX:,
I

e.[ |.Which one of the ic11 owi ng s'.atements' correctl y descri bes thi s
'

I;; leffect? i-
,

-
< .

o a. With a, reflector' in place thermal fluH.is_ lower at the
* !If edge of the core.

et .

in' place fast flux-is higher'at the |
..

b. .Witn a reflector
,

edge of the core. - j"

\
c. With a reflector in place f ast flux is lower ~ at the '

edge et the core.
-!r
tV .

39 d. With 'a reflector in place thermal flux is higher at the ;

.{ edge of the core.j
,

t -.t-

!rk <

'V ,

0 vs ' * ANSWER-

')
'

o -

d. t'

C. ?
4 i

!
~ REFERENCE- S .- ;*: .

( ?-' i

i- GA Reactor Operator Training, Manual,-pg. 1-16 ;
'

GA Reactor; Operator Training Manual, pg. 6-7>
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6 QUESTION A.04 01.03 ,

s.

:

[ ; MULTIPLE CHOICE,LSELECT THE. CORRECT ANSWER -|.

+ . :
t

Y Which-one of,the.following statements ccrectly describes ~the t

[. . property of a GOOD MODERATDR7-
.

~

.

e. -

?

. . . .
.

.

. t

n"i ; .
'. a.' It.- sl ows down f ast neutrons - to thermal

.

L : energy levels via. a 'large number of c ol l i si on's. j
* ?

<

Iti . It L slows down f ast neutrons to thermal ~'

energy levels via a small number of collisions. )'
;
4

1 c. It, slows-down prompt neutrons to thermal |
'

"'
.

energyL level s via a small number of collisions. :

i

h- d. It, slows down prompt neutront to thermal ''

b+ energy levels via a large number of collisions, j

i
~' / j '

'

'.
,

'

f; * ANSWER
-

;
;

g' - b. j

i,

/ f, ' 4 REFERENCE $- 'f
I

I- GAi Reactor Dperator Training Manua) , pg. 6-6
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#CUESTION-A.05 C1.O? J>
,

^
.

' NULTIPLE' CHOICE,'BELECT THE' CORRECT ANSWER ~ ;--

p ,j,

'

The ' NARK' I L reactor i s at a power of 1 watt, - with a 30- second ;;<

[, t,t abl e ; peri od. - '
,

p - -

r

bh ; How long 1.will it.take for power'to reach 500. watts?-
':f

!,

- .
. - !

' '

~-

[,'' a. 1861 seconds
, .

,

'b.. '140' seconds - i
'

v' .g.

.

T c. 124'soconds.,
,

;

h{' d. . 81 seconds r'-

=

;ta t

i( .!

f[If -* ANSWER.'

,e... >
u :. . .

.

,1 a . :. ,
,

.[ t
i1s:

.

..
. - . . ,s .

eE n/no = exptt/T3-

-

o' at
;

~jh- :500 =.eHptt/T3 ,.

h
,

.!.y ;,;.- In 500 a t/30-
.

7.j
+ +

, 'y

E' P . t.=~6.21.x*30 = 106 secnnds - i
: t- -

4

[- ,

d,' 8 REFERENCE: $ i
,

I k ' f

LI.
'

pg . - 6-1'5 iGA . Reactor' Operator Training Manual,'
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..y1.I ~ 4 QUESTION!A,06 L1.03-
.'

' . . . -

'
o. t

$ , '' ' MULTIPLE ~ CHOICE,7 SELECT-THE CORRELT, ANSWER- !
;

. . .

.,;

di li: ;The.- MARK I'' reactor i s at :a power of 0.1 watt. 25 cents of 'I|
' '

Lamda-eff'= 0.08'and. IE ' ,- treacti ity is. inserted.. Assuming,'
;"~* ;geff-='o oo7: ',

.

,t

w . .. .

,

.o.. <. e, o ..'What-is the.!resulting stable' reactors period 7
. t

-

> . t,a. r. :
. .

!m ', .a. 48' seconds
3:ge .

.

36 seconds f

v
.

,

A ~b.
2

' :
. 7a

, #,

':~1 c.. ' 28 ! seconds
i. ,

+, .

.' '
,

d. - 22: secondsi;. >
,

i c

f f

L4ANSWERLfJ ''

p.
.

i,,.

r e, |
>

-|
'

:e ' deltaK/K = .25 x .007 = .0018

T. a L + ////// iCBef f - deltaK/K3 / Lamda-ef f x deltaK/K l.
. . .

.;_. , -

)

T = C0.007 - 0.00183/C0.0018.A- 0,083 "L" can be,

p5 _ , neglected i
-

T =-0.0052/C0.0010 x.0.083 ' |
,

, .. ;,

1+4 :T''=236 seconds. - i,

fL
- *es ,

K- . !, ,

{
'

i |.

to ~* REFERENCE 6 :, ,

L ::
:

'

pg. 6-15 i
b. GA Reactor Operator Training Manual,'
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'
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,
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* vb .jc1

Ph 2 , , .>
;g , 4-r, ;...
'

.. .:* QUESTION A.07-[1.03
un - i

,
;

' 1 MULTIPLE-CHOICE, SELECT.THE CORRECT ANSWER .. .
g?

,

'-

h

(The MARK'F reactor was thutdown after an~ extended high power run.4

How31ong . wil) 'i t t ake kor| the MAXIMUM xenon POISON of ett to .J
occur?-3,,

-

,
. <

, .

f a..' 20 to 40 hours -

y.

! .-

e, b. 5 to 7 hoursa .

" ' '1 to:3: hours$ ., <
* c." 4- .

: tt<-4,

NM,; .|
:s

; d .' Immedihtely
pa s.
:; . .c
a .. ,
' f t,

j ': -8 ANSWER-'

'

. f

I ' .i (' 2' , q

A,: b.-
,.

< . , , '~~ i ' ,' . - ,< '(

?g".!;> y ,-* REFERENCE 6
; ,.-

!'-
p-3'-

SA. Reactor' Operator Training Manual. pg. 6-2b
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SOUESTION A.OB E1.03& 4

, i

MULTIPLE-CHDICE, SELECT THE: CORRECT ANSWER --

ix

j| j
,

How is PEAK POWER relatedLto' REACTIVITY during a pulse?
o, ..

a. ' Peak power wjll' vary linearly with the prompt excess[| ,
if b.' ' ,

: reacti vi ty.
,

, -

'
: b. : Peal; power wil1 ' vary .as the square ;of the- excess

~

reactivity.
!

i c. Peak: power will vary as the= square of the-prempt. excess-

' reactivity._"

, , . .

.

g, d .-; Feak power wil.1, vary. linearly with.the excess
fr, reactivity.

'

ib

| i <

! $ ANSWERy
y-
t .e . . . _

c.'

!}-
4

.

'

2 4 REFERENCE $
\

GA Reactor . Operator Training Manual, pg. 6-33 through 6-46
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g, ')c,i '
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> $00E$1T 3 CN A. OY! L'1.' 0 3 .,,-

iMULTIPLE CHOICE,' SELECT THE CORRECT ANSWER'

, ,
,

J:: 8,
, . .

s subtritical:with a Keff of 0.96.und 30 [

+ -

!, .The4 Nark F reactor i,
, .

counts per second. indicated. After a fuel element is removed the-
3y p count-. rate drops to 10 counts per second. No'other' changes have' ?

'

1. ..
'

occurred.
''/.

t . T '-'
'"

d'/f..h.'
- What. is' thc Kef f of the core with the' fuel element removed?

,

1.!
.

,

+ ,

7
i

a. 0.9733 ,

<
,

.

d y > j",- , .

. b.< - 0.8800 . I.

s

j c. 0.8400 t
)

< .
.t.b

J~ 'd. . 0.6666 *i
,

;;; ,

1 -8 ANSWER' ';
.

"x - b. j

CR1/CR2~= [1,- Keff23 / ' [1'- Keff13' :{

i,, - - 30/10 =:t1 - Keff3'/ L1 - 0.963 |
; '

.?,

: rs
-

-

.;1 - Keff = 3 x.O.04 = 0.12''

t

i.
*

Keff-= 0.8000 fi4 ,

'

; 's

iO !
r _ , ,

r

8 REFERENCE- S;-
< - ,

r. ' . .
7

if GA: Reactor Operator Training-Manual, pg. '6-16
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'
12

.

.. . 10:01;03: |

'
8

i
g 'ycn. 'SOUESTION A.
.l'fy

.

. SELECT THE' CORRECT ANSWERf.'C
, , .

: MULTIPLE 1CHDICE,
,

'

Wy% ~ ' ..

kc
_ . _

J6'N Thei cor.e reactivity Lin af f ected if : a void, such as an empty !
J speci man' containeri fill ed wi th ai r, in inserted. - ~

*
<

.,

- ;-.h V
..

l

~
'

= . . . , .

.. What im the reactivity effect ior a 1*/ water void .1n'the MARK-1,

1 ,- .

|n - - rwactor
,

:;.
- -

,, :- .
~_'*/.

-

.

| t

,

. :
.. a . : NEGATIVE reactivity of:-about 10-6 delta-K/K. . !

'
.

, .

. ... - ..
Iei! ,

-.b. . NEGATIVE.:. reactivity offabout.10-3 delta-N/K. :pr;'(
. . e.. y

' ' ( 'a. f,
_

f c. POSITIVE' reactivity of about'10-6 delta-K/K.'

. :

[Q
.d. - POSITIVE reactivity of about 10.-3 del t'a-M / K. : j

iw -

( '* ANSWER:
'

.

. ,

hj , , .bl (
'

..

-

.i' '
,

'

W =.' ,.* REFERENCE- s-'
,

t .
,

@I tGA ReactorE OperatorITraining. Manual, pg. 6-25 k Appendix B 'j'

!, , < .
'

c$ ;
I! '

.. .

.

$

l ;'o
(. -7; ,r

I ', : <

.- m *

.'

_f
' ,

k t

f(
' . N.N .f

'

n: .

.4

I'.| " i .'. ,

,'
s

~
'

.

.. j

p . j,

e , o
pr *

,
,

(.y

c' .i
.

"

.-},,

}' |
_Z,. '';-

.

, !
;

-

. .

y, ,

, ,

'f, , *
d

>

T

O
f

'

' h. i 4

m to-
. ,

i%; ,__ ,
'

>

|g _, _ |irt ?
,

t "
, , ,_ o.,.- . . _ . -. .. . - - - -.



- - _ - - - - - - - _

. , . ,

e - .

''M* '
*

'w:;:
.

|4 u t,

-gi..
, !

+< ,

t

'

' .40 .STIDN A. 11 01.03 -

*

I ,s . MULTI CHOICE, SELECT - T HE _ CORRECT, ANSWER ' !--

bs . .

such an an empty--The core r ctivity.is af f ected 14 a void, -

speciman con iner filled with air, is. inserted. . |
-

|
'

,

What i s : the reat. i vi ty ef f oct : ior a' 1*/. water - voi d i n th,e. NARK-F :J

k,1
.

5
'

reactors :
p

,

'!
L . >

,

p; -a. NEGATIVE reac. i vi ty of about 10-6 Y delta-K/K. !-

u <
,

(-f b .- NEGATIVE reactsv ty of ebout.10-3 */. delta-K/K.
r. .

c.- POSITIVE reactivity f about.10-6 */. delta-K/K. ;j
p .

,,

4 d. POSITIVE reactivity of bout.10-3 */. delta-K/K. 1
47
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JJ I $ QUESTION w 12 (1.0L |
rt ,

W ,
!

*- ! MULTIPLE CHOICE, SELECT:THE CORRECT. ANSWER ,|
~

Which ' one: of. ; the f ollowing most closly approximates " Reactor. ;

Peri od?"' it- '' .

'

L gz a.: ' The : time' in seconds f or the neutron populati on to' .

jk' increase-by a factor of nearly-1.333.'
.

q .
. , . . .. . 6

h, b. ' The timen in seconds f or the ' neutron population to' !
i V -increase by a' factor.of~nearly 1.718. 3

ib *

c.; .The time in seconds f or the neutron . population to t!
increase by a factor of nearly 2.333.

t .
~

,

R .d.. The, time in seconds f or the neutron population to 'i
, . , ' ' ' increase by a' factor of nearly 2.718. |

EI 't
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, . * QUESTION A.13 [l'.03

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER. .
,

c!-
- When referring to the-reactivity of the MARK 1 reactor coresP

. .

-
. 4

;,

,
. Which one of. the f ollowing statements corectly explains the

L, -equivalence of ~ net- dollar of reactivity? -
p ,

. t,, .

>

e -a.- One dollar [$1.003 i n equi valent to Bef f = 0.0073
-

F" - delta-K/K. ;

f
;

'

b. One dollar [$1.OO*J is equivalent to Kef f a 1.00 ;

p,., delta-K/K. !

!* .c. One' dollar [$1.003 i s - equi val ent - to Bei f = 1.00 !

delta-K/K. >

,, :!

'

0.0073 .!d.- One-dollar.LSI.OO3 is equivalent to Kef f =<

<

!{ delta-K/K.. ;

q .. ,
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, * QUESTION A.14 T1.OJ'

^ MULTIPLE CHOICE, SELECT THE CORRECT ANSWER --

TRIGA' reactors:are not.petmitted to be pulsed from power levels
above 1kW. . *

i
. Which one of the f ollowing statements correct 1y describ.es the

reason 1f or this requirement? -

a. The additional fast neutron flux from the pulse coulo
'

dangerously. embrittle f uel cladding.
. .

b. Thc . additional - heat f rom the pulse could cause pool-
temperature limits .to exceed op<t-ating specifications. |4

,

!

c. The additional thermal neutron flux from the pulse
Ecould dangerously embrittle fuel cladding.

4 d. The additional' hett f rom the pulse could cause . f uel
. temperature limits to exceed operating specifications.

* ANSWER

e.
|
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u * QUESTION A.45 L. 03
.A

MULTIPLE, CHOICE,-SELECT THE CORRECT ANSWER-
,,

The basic parameter which permits the MARK 1 reactor system to
' operate ; saf ely- during L lther steady-state or pulsing conditions
is the' prompt. negative temperature. coef ficient,

:
o

* Whi ch - of ' the f oll owing ef f ects i s the PRIMARY contri but'.or to this-

_ design characterisgic under these conditions?

>
"

doppler ~ effects.,;:. - a.-

g b, core leakage -

'

c.: core spectrum-har ng-
'

d. core voiding

* ANSWER i
, , -

i,

C.
,

||
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e.- .. mThe reactor; pits:. of both 'the? MARK I--and ' MARK F reactors are;
^j i ' <, e. nfaimilar(in-nthats.they ar's mede, primarily of . concrete,n en' compassing /
y.

-

"^
.;

< f a? cylindri. cal" tank. ; '
~

'c.... . ,

.- , ' ) j,' O. !.

"
| !WhAt is ' the' m/nteri aE composi tion off the . MARK 'I? reactor-- pit

4 ,'?4 Ecyl fnd;'ical ' tank? L
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M. ' MULTIPLE: CHOICE,cSELECT'.THE.CORRECTcANSWER/- ..
'y, ,,

, b 1., (The_reast'or| pits;of.both;the MARK I and-MARK Fsreactors^are-
.

-

-

~

, si mi l ar? s n y that1they:'are .made -'pri maril y ;of D concrete,
^

s.. .g ( 'falcvlindrical tank.-
~

encompassing-pp'

,

t

l b j.ib -O .' '

Di. / ; < i WhatJ i sl. the.- materi al1. composi ti on of. the MARK F" reactor!'.pi ti
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4; |M cylindrical.: tank?.- '
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* QUESTION B.03 [1.03,

,;, > 1
' : MULTIPLE CHOICE, L SELECT 'THE CORRECT ANSWER . '

. _ .

e s

'

. Primary . cooling water .provides at vertical radiation. shield for
! X both th'e MARK. I ' and ~ MARK F reac tor c.'esi gns.- .

rp: .- . . . .

shield water is.' normal'1y providEd by . !
.

;How many.4eet of.' vertical
.

.

-

,
tiba MARK I reactor. design *? ',

1

7'
E a.- 12-ieet 5

} b'. 16 feet i
4'

'

c. '20 feety
,

C- d.- 24 feet
. n .,
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tQUESTION B.03 [1.03

5
m ., ~

!V ' MULTIPLE CHOICE,-SELECT THE CORRECT: ANSWER-

. p_ . ._ . . .

v,
: What.~is the PRIMARY cooling water mode;ofEboth the. MARK I. Land- *

fJ, , .

'' - MARK F reactors?. ,
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{;,j, . . r ad i at i on '.a.
,
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'

is .ir . b.- forced' convection- . , .
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S c, natural;conductlon, >
,

s .
J ' d. naturaljconvection-
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. MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
,,

_
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h
*

,
. . ,'

Based on'GA. TECHNIC.1L SPECIFICATIONS'for the MARK'I reactor 3
'

c .
,

R ,,

Whtt is the the maxit.um- temperature limit f or the standard HIGH .
$p hydride fuel elementu in the MARK -: I cere*? .j

, ,

.

5, a.- 1500-. degrees C-
n,.

-

Ij '' t.: b. |1030' degrees Ci

!

-c.- 800 degreen C
, . +

d.. 530: degrees'C- r

4
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[|: 4 MULTIPLE' CHOICE, SELECT THE: CORREC1 - ANSWER.. ._,

p .. ,

~ Based on GA, TECHNICAL SPECIFJ2ATIONE for the MARK I; reactor .i'
L

I; Whac ' 3 sEthe thu maximum temperature limit f or the standard LOW ;
g; -hydride. f uel: el ements = i n' the . MARK .I c or e*r

,

(:. . .
,

p ' a '. 1500 degrees C i.

.b. 1030 degrees >C-L ,

h c.. -800 degrees C' '

o
Y. , ' d.: 530 degreen C.
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* REFERENCE'$
. r

'

, ' GA TECHNICAL-SPECIFICATIONS, 7.4
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* QUESTION B.OB [1.03
.

MULTIPLE CHOICE, SELECT THE. CORRECT ANSWER .-

i-

Based ~on GA TECHNICAL-SPECIFICATIONS for the MARK F reactori
i: . .

" shutdown?"

-

'When~is the reactor considered to be

[ a .' When suf ficient control rods are inserted to' assure the
reactor.suberitical by at least $1.00.

'

b.. When the' highest worth rod-is withdrawn and the
-shutdown-margin remains less than $0.50.

,

f).'
c. When sufficient control rods are inserted to assure the

reactor subcritical by at least $0.50.
,.

.' d. When the highest worth rod'is withdrawn and the
~

: bhutdown s margi n - remains less than $1.00.
.

-.a

!

! 4 ANSWER
,

1

' a.. {
.:

'

L;y * REFERENCE $

L'g GA TECHNICAL _ SPECIFICATIONS - MK F, 1.0. .

|
1,

;-'y !
3

.

T

:.
.

>
.

q

!

. -
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. * QUESTION: B. 09 ;[ 1. 03-'
,

.-MULTIPLE CHOICE,-SELECT THE CORRECT ANSWER
. _ .

'
-

'

y ,What is the materia 1 ; composition. of the MARK I's LOW-hydride fuel
| Y, : c l adcfi n'g? :

-

,

, .

3 :9,:.

P
~

< a. -stainless steel.
( n: .

I. .: f5)
. . ,

!: b.. zirconium.
p ,

,' c .' aluminum,

p" - d .- ' hafnium alloy'
'

,

E .* ANSWER:,
,

i43..
Y .c.

.' t s-
'

'Y
.

.

.s 4.' . (
Fr

.
. * REFERENCE S'

'

:.<
.i. : . >

'g ;GA Reactor Operator Training Manual, pp..1-12-

'
L:
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,

s
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1
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e

,, ' '
-
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* c.

'
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,
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.
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,

b ! .,=g

,. j !f t4c ,/
3 m



_ . _ _ _ , -

t:) ' (-fu ' 1| .
-

-,,

y Y -

.

,
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r ..*QUESTICN.B.10 [1.03

'" LMULTIPLE. CHOICE, SELECT THE CORRECT ANSWER . . .

s ,

.

What is the -material, composition of the MARK F's-HIGH-hydride,

ifuel: cladding? -

.

,
. st'airil ess: steela'.

,

v

[ . . :frconium.'

5. -

c. aluminum
.t:

4 *|- d '. haf nium: all oy

i
L

'

'* ANSWER'
'

'

jy
Q- a .-

F-

.li
. s-

-*REFERENCI S- -
.4

. .

q
.

;F !GA Reacter'-Operator Training Manual, pp. 1-12
t
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*DUESTION.B.11-[1.03-
.

G. . MULTIPLE! CHOICE,fSELECT THE CORRECT. ANSWER ..

A;What-is the material composition of the MARK F's standard FLIF
unirradiated-fuel? .

', a. Maximum urani'.im content of o.O wt.% with a maximum ;
it

'enrichment of 20%.
i

b . :- . Maximum plutonium content of 9.0 wt. 4 with a nominal #

addition of 70% Pu-239.,

c. Maximum uranium content of 9.0 wt.% with a nominal'
,

'
enrichment of 70%.

,

;;.

d. Meximum plutonium content' of 9.0 wt.% with a maximum>

,

'< addition-of 20% Pu-239.
q --

t

h * ANSWER
g4

h c.:

|r !

* REFERENCE $ i
'

,

,GA; TECHNICAL' SPECIFICATIONS - MK F
.' i
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v -
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f* QUESTION B.12 E1.03 ;

yn
- MULTIPLE CHOICE, SELECT THE CORRECT MNSwER -

]-

~

What . is the material composition of the MARK I's standard
unfrradiated fuel?

i

a.. 'Mahimum uranium content of 9.0 wt.% wit h a maximum |
'

.

'

- : enrichment of 20%. -

.b, Maximum plutonium' content of 9.0 wt.% with a nominal |.

addition.of 70% Pu-239.
-

. ;
*

s,.

~

c. ~ Maximum urainium content of 9.0 wt.% with a nominal
enrichment of 70%.

,,

1

'd. Maximum plutonium content of 9.0 wt.% with a max'imum
i ' addition of 20% Pu-239.
$; b

1

Si < CANSWER -

f':'m
; a..

* REFERENCE $

GA1 TECHNICAL: SPECIFICATIONS - MK I /*:
s t

,

n'
a

: y' '
, : ..

..

. g,

1
:

. hkc

3
,

'
>

,

.h

4 -

W

?

4

^h
'
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H * QUESTION B.13 E1.03
b - _ -

!a - MULTIPLE CHDICE, SELECT THE CORRECT ANSWER
,_

i ~ What is'.the material composition of the MARK F's st.andard contrel l_

rod-or transient rod?, .

'"

,

graphite impregnated with barona.

'

b. . compacted and sintered-boron carbide
,

c. bot.3n carbide mixed with ziconium hydride

" ' '
d.- boron carbide' mixed w!th aluminum oxide -!

l
. * ANSWER

,

a.

I' ' * REFERENCE $'
$ ,

GA Reactor Operator Tr aining Manual, pp. 1-22 through 1-23 1
,

;1

|

"

.].

.

.

'

-.

e ;

1

'
i

=!

-1

.

>y,

i

h R ''' ~ ' s . _ ,
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* QUEST N'B.14 ti;O3
:

IMULTIPLE. DICE,; SELECT THE' CORRECT ANSWER
.-

What.is the m erial composition of the MARK I's standard control '

rod or transien rod?
,

t\
a . -- graphite impregnated with boron -

.

I
.

,

b. compacted an sintered boron carbide'.

*

.c. baron carbide.m ed with miconium hydride-

d. ' boron carbide mixe with aluminum oxide

* ANSWER
,

' EFERENCE $ M-
q-

1-22 through-1-23; GA ReactorfOperator Training Manual, p*
.

-p

'

!

..

~

'

t 1

_

t

5

..

4

'7

END OF CATEGORY b
GO ON TO CATEGORY C
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CATEGORY C
GENERAL-OPERATING CHARACTERISTICS *

, _ .

%

'

' QUESTION C.01 E1.03*
.

MULTIPLE-CHOICE,-SELECT THE CORRECT ANSWER
,

IfD the reactavity'and the temperature changes in the same
. ;

'
' di r ecti on , the bath. coef ficient is " positive." If the reactivity

'

. ,

and.the temperature changes in the opposite direction,'the bath
coef 4* icient is "negati ve. " !

'

Which of Lthe ;f ollowing correctly det ribe the characteristics- of
'

-the bath: coef ficient' An the low -hydride and high-hydride standard
fuel?

.p( a. The. bath coefficient is SMALL but positive in the room
|e temperature region, becoming ncc,''ive at higher
_4 temperatures.
4

b. The bath coefficient is negative at all temperatures, '

~but INCREASES in magnitude over the entire operating
~ temperature range. . c

c. ^The bath coefficient is LARGE but negative in the room
temperature region, becoming positive at higher.

'

temperatures.,

s

p d. The ba' th- coef ficient is positive at all temperatures,
but DECREASES in magnitude ever the entire' operating,

.i temperature range.

.

.'

* ANSWER

a.

* REFERENCE $

GA Reactor Operator Trai ning Manual, pp. VI-21'to VI-22 .{

i

!

'

,

t

I

i-..

w:. .
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;400EST N.C.02 C1.03,

r

' MULTIPLE DICE, SELECT THE' CORRECT ANSWER .., . .

E

If th"e reacti ity and the temperature changes in the same-
- di r ecti on , the ath coefficient is " positive."-If the reactivity
and the:temporat re changes in the opposite direction, the bath
coef f i ci ent is'"n ative." |,

Which.of the 'Sollowl correctly describe the characteristics of
the bath coefficient i standard FLIP fuel?

a. The bath coef fi -iont- is SMALL but positive in the room r

becoming~ negative at highery temperature regi ,
7

temperatures.
>

.

44 b. The bath coefficient 's negative at all temperatures,

[{ but INCREASES in magni ude over the entire operating
temperature range.

, . '
j c. The bath coefficient is LA iE but negative'in the room

( tergerature region, becomin positive at higher
temperatures..

d. ThF bath coef ficient in positiv . ' at. all temperatures,
'but DECREASES in magnitude over, ,e entire operating
temperature range.

.

i * ANSWER

3
;: b.

.V fjesereo
'

.:

$p * REFERENCE.$
'I

GA' Reactor Operator Training Manut.1, pp. VI-21 to VI-22-

,

& _
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*DUESTION C.O's'C1.03 i

LMULTIPLE CH'JICE, SELECT THE CORRECT ANSWER
. _ .

t

, . The| operecing characteristics of both the MARK 1 and MARK F
' , reactor '4ystems cause the reactor response to be much ,more -linear i

than exponential in their response to reactivity thanges.

What i s ' the reason f or thi s behavi or ?*
-

,

.t-

a .' ' the -short delay tima_ f or transf erring heat to the
cooling water coupled with the large. prompt negative
temperature coefficient.

b. the1short delay time 'f or transferring heat to the.
cooling water coupled with the large prompt positive
temperature coefficient.,v ,

.jj .
the long delay time f or transferring heat to thec.

f cooling water' coupled with the large prompt positive
-j : temperature coefficient.
:7 - i

7 d. the long delay tir.e f or transf erring brat to the
' cooling water coupled with the-large prompt negative

,

. temperature coefficient. >

* ANSWER

d.-,-

.

h' * REFERENCE $ i

r
l' . GA Reactor Operator Training Manual, pp. VI-22

, E,

4

,

7

A
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,

,

.~.1'p . .
. .

L 1~. 0 3 .

'

." *DUESTION-C.04 -
-t.g
t-

.

SELECT-THE CORRECT ANSWER
.

L
' -MULTIPLE: CHOICE, '

a.,

-
., ,

For: the MA9K l' reactor
,

* '
,

,

O 7,: ..What is, the approximate value of the. reacti vity 1 oss ' due to
'

y
,

., .
equlibrium! XENON-at.200;KW; steady state power.7 ~{

' -

,

..
. , .

.
,

a._ 1.x?10-2 delta K/K'

, .

Lb, 1=x'10-3-delta'K/K
-t

c. .1 - x - 1 -4 delta K/K !.

h
--. 3 .r .

d. 1.u?10-5! delta K/K '

;: -

L
>

* ANSWER i''

t .i

-r - .a..

;

': ,

,

,h J* REFERENCE $ |4, 3

2
' * - GA' Reactor ' Operator _ Training Manual, pp. VI-26 to VI -28'

* -
-

>- 3..,
a

,

k;

e

-'

9

,'%,,,i

,

h .;

.' ] #

|i . .
', ;g .( ' ;
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[* QUESTION.C.05 E1.03

MULTIPLETCHOICE, SELECT-THE CORRECT ANSWER
, ... ,

>,.
.

ForLthe: MARK 1: reactor, after a startup-from'a stable shutdown. -)
* *

condition'to 200.kw. steady state power, approximately:;
f

How long does it take for Xenon to reach' equilibrium. J'

'

';"y concentration.for'this power level?
i

r

(.- - - i;' a.- 10 to 20 hours i
, ,

'

b.- - 30 to.40 hours t
:

1 ,

*i i.
.. . 6'0 to 70 hours

,

' - c. -
4,p e -

...m .
.

. i

iFL
' .

BO to 90 hours,d.'
gh:-s >

3 ::n . ,t

.)J
T * ANSWER ;

@gr

'.--c. . ,
4 *

.

. .. .

. REFERENCE-'.$..|
'

*,

s

.;
. .. . .

:

.

-
,GA:ReactorfOperator Training Manual, pp. VI-28 i>

.

f

..n':

(..

'b --:
y

;).
e_ I m. . < ,
' '' ' |g *.
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1
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-*OUESTIDNLC.06 L1.03'
,.

b- MULTIPLE-CHDIC2,'. SELECT ~THE. CORRECT. ANSWER ,.

h '

For-;the MARK'1 reactors
'

<

1. < ,

.

< s,
, '1 What-: 'i s the: Worth 1of - a st'andard control rod?i

-

. $1.50' i
.

t: a;.*

~

b '. : $'2. 00.

p c. . $3'. 00.
t; :

' .-

M d.- $5.50

[]:_
i* ANSWER'

.. .

it '
. 4.1

%.1: b.
.

si;: v' ,
+;g

,.

-.:; , .
.

* REFERENCE.$ .

'*

.;. :

'

y .GA. Reactor' Operator Training Manual, pp. 1-23- q
;3 GA Reactor:' Operator Training-Manual, APPENDIX Bs

'
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IJ 2 r' "*DUESTION C.07-[1.'03-
p'~

.

.. SELECT THE~ CORRECT ANSWER
.-

e MULTIPLE:CHDICE,
. .. .

'
.

-/, ,
..

.

',

'For.the MARK 11. reactors-',' .

, .w
,

' What is'~the worth of - a'.' transi ent control rod?-
'

~ '
' -

; a. . -

-

-.

[i .a c a.- $1'.50 '

,j ,

a:; . b.- $2.00-u. .

'

* ~~c.- $3.00
q !,

. .

; i.
' '

' ' , .-t .d.1 z$5.50

4
* ANSWER:L 7:

.
>

a:>, =c, -

-

;;:.
9 , ,

,

' REFERENCE'$iit *1

& 'GA-} Reactor Operator; Training Manual, pp. 1-23
,

W ,
GA Reactor Operator Training. Manual,-APPENDIXuB
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'

40UE ION <C.OB--C1.03" 'W-

~.

"fW,4 -'! MULTIPL CHDICE,. SELECT THE: CORRECT ANSWER' ;
- (~v.

d'/
.

. ,
.

5

For.the'' MAR., F reactor:- e

!
,

n
'{ , .

'
,- .What.is the-war 1 of.a transient control' rod?.

"

,

? a.. .51250'

.

;. .

O b. $2.00- !
; *

,
'

. ,

', _c' $3.00 i
'

.

:'i .

55.50*
.

d.=
<-v ,

I* ANSWER # _. g ,,,7g g f,, y , . f 1;;; ,,

n.

|hV d. een i os . / ys .1 '
;b
' '

/#' '

;j. ,
, , ,

m-<

Q; em a r (n ,* ru ;,

'' -* REFERENCE $ ,

Y

. GA' Reactor Operator Training Manual, pp. 1-20'

," " LGALReactor Operator, Training Manual, APPENDIX .
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.
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1.kDUESTION C.09'C1.03X; ' ~
,

a;.

i r

J f ..
.

. .- Io,

,' MULTIPLE-CHOICE, SELECT.THE CORRECT ANSWER
--' , ,

. :. : >

t

The MARK 11 Technical Specificationt identif y the minimum pool- 3 evel.
'

,,

7
-

'above the= top gridt plate during reactor. operation. :,? . y. ,

-

~} 7" What is ~ this' operating limi t?
.

,

a .- '12-feet' -f
- , ,.

, s.gx a
'

- 'b. -14 feet

c. '16 feet' !

Si d. . 18 f eet ''

' *

* ANSWER,- ,

;[' g
.i

: f,. .
.,

'

3
* REFERENCE $;

s.

MARK--1| Technical Specifications, 3.0
|

. , 1
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:*DUESTION.C.11 [1.03 +
,

': e
r . . .

.
-

.'

' MULTIPLE CHDICE,--SELECT THE CORRECT-ANSWER |L,-

._.
'

[. Neither:: the ' MARK ?! or MARK F Technical Specifications permit
/ reactor operations:with a-bulk pool temperature above a certain

*
'

- limit.
o .

L' ' What 'is this operating limit: f or bulk pool temperature? !
n y. . .:

a.- 45 degrees C

b.- 55 degrees C. -i
~

c. . 65 degrees C - |

h; d. 75 degrees C [
''

'
* ANSWER;pc

* c.
'

i

, ', . i

* REFERENCE *

JMARK'1' Technical Specifications, 3.0
MARK F.: Technical-Specifications, 4.0 ;

"
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*OUESTION,C.12 C1.03:
< ,

'
' MULTIPLE CHDICE, SELECT THE CORRECT ANSWER 1.

E ' There is a reli able " rule' of thumb" correlating reactivity
r insertion and' increasing power on the MARK 1 reactor..

.,

What is'this." rule.of thumb?"
- .r.

a; one centiper.' kilowatt ;

7f <

G b. one % delta-K/K per kilowatt <
*e

c. one cent per watt-

, ;. d. one % delta-K/K per watt
p ,.

I * ANSWER ;

: i
,a.4

.

>
a

'
:* REFERENCE $

1TRIGA TRAINING PROGRAM OUESTIONS

.

t ..

i
L. '

L:.

.h
.

f.
.

|

i
|

C,
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ON * QUESTION C.13.E1.03
h,,

h; ' MULTIPLE CHOICE,' SELECT.THE. CORRECT' ANSWER. . . . -

f' MARK -_1.' Technical . Specifications limit the reactivity'. worth- f or
'

'all ex peri ments. For MARK 1 operations:
'

.

s

[,. What is the maximum reactivity ' worth f or any individual,'
e. , experiment?:
p ,

k:
a. $1.00

"

7- b. $2.00~-

k 'c. $3. 00 '

[4 Ld. $4,00
,

'

=* ANSWER s!e

: !
!

t< c. 1
(

!

- * REFERENCE $-

r3

MARK -- 1. Techni cal - Speci f i cati ons, 8.2

.
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s. .f . .
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- * QUESTION C.14-[1.03-

'
,v. ,

[: , MULTIPLE'CHDICE,t SELECTiTHE CORRECT ANSWER. .

'

' MARK! 1L TechnicalI Specifications limit the reactivity worth f or
.

al'11 combined experiments. For MARK ~1-operations: >.

i

; ..
_ Wh' at i s the ~ total absolute reactivity worth for any combination |
.of experiments?-

.

'

a. $1.00
.

b. $2.00

c. $3.00
~

'

d .- $4~00.

.
. a

Jr * ANSWER
y.

d. *

* REFERENCE $

MARK 1 Technical' Specifications, 8.2
.
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. * QUESTION:C.15 C1'.03

w MULTIPLE-CHOICE, SELECT 1THE CORRECT ANSWER --

~n
,

,

Common fuel element -inspection tools are used to measure TWO - '

'''- specific ;f uel; element parameters.
'

i

'What=are:these TWO parameters?n
,

, ,

,.

~

, ,
.

bu1ging and elongation :a..

b. boding an'd' elongation-

4 c. bulging and-.out of roundness,,
-

'

d. bowing andLout of roundness
t

* ANSWER,-

i. .

S b.
h ,

.; I.
- !

* REFERENCE $.
:t, .

->

EGA Reactor. Operator Training Manual, pp. 1-45 to-1-50
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,
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END OF CATEGORY C
GO ON TO CATEGORY D

,



y, _ .s.

e-
4:

N1 ,

t : ;n ,
,r>

L c_y -

I s CATEGORY D' '

? IlvCTRUMENTS AND CONTROLS-

e m.8 -
...

'

V-

P .-

i * QUESTION D.01 E2.53 .

,

[; SHORT ANSWER. ,

,

h' |The standard control rod drive, illustrated on the attached
3

FIGURE D-1', is basically the same f or both - the MARK 1 and MARK Fr

. reactors.
.;

7t; a. What'is the name of the component,labled "A" on
'"

FIGURE D-17 CO.53

-b. What is the'name of the'componentflabled "B" on
FIGURE D-17 CO.53

'c. What is the name of the component labled "C" on
'

FIGURE D-17 CO.53

'

d. What is the name of the component labled "D" on
FIGURE D-17 EO.53'

.

e. What-is-the name of the component labled "E" on
' FIGURE D-17 CO.53

.

* ANSWER .

'EO.5 each3
y.

a. pull rod,

,j.
t;y! b' . motor cover Ear motor] ,

,

f .c.- potentiometer cover Eor potentiometer 3

d. push rod

e- magnet

'* REFERENCE $
.

GA Reactor Operator Training Manual, pp. 2-25

i

e

a
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1
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9

.

MAGNET WIRE CONOUlf j

MAGNET DOWN
ADJUSTMENT SCREW

MOTOR BIAS ADJUSTMENT |
MAGNET ORAW TUSEk ,

CENTER SWITCH
A00 DOWN LIMIT SWITCH MOUNTING PLATE

'
g~~6 MAGNET WIRE CONOUlT
-

>.

PULL-ROD SPRINON ^Q MAGNET UP LIMIT SWITCH l3
y i ADJUSTMENT SCREWi

* ,
f FL s ou

,*
,

9 ( , A,Q .( *

'v'
,

'

BLOCX
*

,
. t.

!
.

<-r .

*

BARREL

. .

'

g . e ..,
-

- -

3 i

f. {c
' F.An.

"- ,

. - .g._ . ..

< 9
CONNECTING ROD=

4

LJ
Y

Tig. P-l -Rod drive mechanism, showing components and adjustment
locations

.

.

4
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MAGNET WIRE CONDUIT

MAGNET DOWN
ADJUSTMENT SCREW

MAGNET DRAW TU8E MOTOR Bl AS ADJUSTMENT

[ CENTER SWITCHR00 DOWN LIMIT SWITCH MOUNTING FLATEs.

g,,h
- MAGNET WlRE CONOUlf

PULL-ROD. SPRING MAGNET UP LIMIT SWITCH
.--; ADJUSTMENT SCREW

,

r
! MOTOR COVER r

- _ , POTENTIOMETER COVER'

i
..

.. _ ._ (
- PUSH R00'

. [w" '

BLOCK
'

, |:.:

I ,f

(~ PULL-ROD HOU$ LNG 1

= 8ARREL
'

. . . . .

D C MAGNET OR AW TUBE
= MAGNET-

Yj
..

_ _. ..

\
j -j | PULL ROD I

|\:
"

LOCK NUT ,

* ' t,

36

AIMATURE
'

FOOT igp.. ,

| 4
- CONNECTING ROD

L-)
'

V
1-

Fig. D-f Rod drive mechanism, showing components and adjustment locations
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' ,i*QUESTIDN.D.02.L1.03<

-

0 m >
4

.
. ,

"
- MULTIPLE >CHOICEi 3 ELECT THE CORRECT ANSWER ..-

t

.What.is.-the with' draw time for the standard. SHIM and SAFETY rods?
~'

. .. .

-

.

..

L,F a.- 25 seconds
.

.

: - b. 35' secondsy..'
f' - c. 45 seconds.;

C i
t' ' d.. 55 seconds

-

i.
c

:, * ANSWER ,

:m.

!a . . c.
|.-

v.

* REFERENCE $i ,|
-

j- GA Reactor Operator Training Manual, pp. 2-23
:s

[t.

e

,

_Q:
, ..

.

*
. , . .

#

t

. k.-1

a;
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*DUESTION D.03'C1.03

0 MULTIPLELCHOICE, SELECT-THE-CORRECT ANSWER -
,

' What :i s .the ' withdraw' ti me ' f or the -standard = REG rod?,
-

.

a. =25 seconds
.

. . .

b. -35. seconds.
9

c. 45' seconds

.d. 55 seconds

' .* ANSWER

'1 C . ..

!: * REFERENCE $

GA Reactor Operator Training Manual, pp. 2-23

:S
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4

o

.

.e
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*DUESTION.D.04 C1.03>- '
:

MULTIPLE. CHOICE, SELECT _THE CORRECT ANSWER
,_

,

What is the ' maximum length of travel for the MARK 1 control rods?

a. 15-1/4-inches' f or all rods, ' except the transient rod
which can move 30 inches.-

~ .

b. 15-1/4-inches for all rods, including transient rod.

c. 18-inches for all rods, except.the transient rod
which can only move 30 inches.'

4

d. 18-inches for all rods, including transient rod. |
|

* ANSWER

i . b. !

4 i

.
, * REFERENCE $ i

i

GA' Reactor Operator Training Manual, pp. 2-23
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- *OUESTION D.O, C1.03
_

. >-
i:

I ' MULTIPLE CHOIC SELECT THE CORRECT ANSWER. ._

t

| How in the elect ital position indication developed for the
standard SHIM and 'EG control rod drives? .

a. a magnetic pickup counts the number of revolutions of-,
,,

the drive m tor, which are summed to give position
-indication.

b.- a tachometer, .-t-up as an integrator, is connected to
the drive motor, which raises and~ lowers the rod.

c. a.10-turn potenti eter, driven by a separate two-phase

g motor, provides po ' tion indication,

d. a helipot is connect to the pinion gear, which raises
and lowers the rod.

" * ANSWER

;; g.ype'' c.

* REFERENCE-$
!

GA Reactor Operator Training Manual, pp. 2-23
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m*QUESTIONE .OU E1.03'
' -

- D
-

'!'
.

, .y j
.

- . MULTIPLE CHOICE,. SELECT THE CORRECT ~ ANSWER -~

!-

.a

1 ' 'Whatiis!the;kengthof' '

fol'1ower"' sections of a' standard r!the "
-

1 -- MARK-F.controlerods?
~

' * - '
1

-

<
-

< .,

w a. 15-1/4' inches f or an aluminum f allower and 18 inches' ;;
- f or : a ~ poison f.f allower. - i

*
1

'

i<, s

'

b' . 15-1/4 inches : f or both the. aluminum: and poison {
- f all owers. i.

|!
= .c.- : 18 inches f or an aluminum f ollower and 15-1/4 inches

for a. poison follower. l'l :

.
- :

'
. t

y 'd. 18 inches for both*the aluminum-and poison = t!
,

W ' followers. i
'

jb- n

N
up

, ,i
y, * ANSWER ~ !.

t

@ ' - d.t
n, i

.* REFERENCE $' *
.

.

-'GA Reactor. Operator' Training- Manual, pp. 2-23
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*DUESTION D.07 [1.03

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
..

7 ' What is the reason f or adding a f ollower extension to a standard
MARK-F control rod? .

>

a. to only increase the rod worth of the standard rod
,

,

b '. . to change the rod worth as desired by varying the type
of material used in the f ollower extention

c. . to on1'y decrease the rod worth of the standard rod

-d. to add additional structural-support to the control rod'
during thermionic testing

* ANSWER
3-

5 b.

l'
3' * REFERENCE 5- .|

| GA Reactor Operator Training Manual, pp. 2-23
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* QUESTION D.08 ti.03
r

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
._

What is the f unction of a " flux trap" type of f oll ower on a
standard MARK-F control rod?

-
,.
f _,

, .
a. to only increase the rod worth of the standard rod

b. to change the rod worth as desired by varying the type
of material used in the f ollower extention

. _ ,

r

!_ ; c. to only decrease the rod worth of the standard rod

d. to add additional structural support to the~ control-rod
.

during thermionic testing
' ,f .

t! * ANSWER
,

t

R.

I' - * REFERENCE $,

GA ~ Reactor Operator Training Manual, . pp. 2-23
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p -*DUESTION D.09 [1.03
i'

MULTIPLE' CHOICE,. SELECT'THE CORRECT ANSWER
, . ,

' '

-

!The mot'or dri ves 'f or - the MARK-1 - and MARK-F ' reactor control rods'

'are essentially the same except that the dashpot devic,e has been
modifiedLfor the MARK-F.*

if' What is:the' purpose of.the dashpot device? '

>

ti a. To facilitate the speed adjustment of thu transient rod
drive f or some| experiments.

'

b. To reduce the-impact stress effects on the
ttransient control ' rod af ter a pul se.

,

c. To f acilitate the speed adjustment of the rod drive
Imotors for some experiments.

.f
I' d .^ To reduce the bottoming impact stress-effects on the t

j control rod'after a reactor trip.
,

. j. .

,t - -

r

* ANSWER

~. d.

* REFERENCE * ;
y ,,

..
b

{
GA Reactor Operator Training Manual, pp. 2-23 to 2-29
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*DU ST10NLD.10 [1~.03
-

,

. ^;

.. MULTIPLE CHOICE, SELECT THE, CORRECT ANSWER - -

i' - The motor drives.for the MARK-1 and MARK-F reactor control rods
are essentially the same except that ' the dachpot device has been
modi f i ed f or the MARK-F.

'
. .

What is the dif f erence between the dashpot devices used in the i

1two reactors?
, ,

3 -a. .The speed adjustment of the transient rod drive
> 'for'some-experiments on the MARK-F.

,

b.- The location of the dashpot on the MARK-F rods was-'

moved to a location well above the water level.

c.= The speed adjustment of the standard rod. drive motor s
for some experiments on the MARK-1.

:.4

f' d.. The location of . the dashpot on the MARK-F rods-was
t moved to a location well below the water level .

-t-
'

f.

.

'* ANSWER-

..

j- cb.
T

|.. -* REFERENCE $~
-

-.-

GA Reactor Operator Training Manual,'pp. 2-23 to 2-29
d) ,
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N ,ge 's * QUESTION' D.11701;OLi *
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4

p. -

qs:N . . .. .. . .

1 . ' Mi)LTIPLEL,CHOICEb SELECT,-THE ' CORRECT ANSWER =-E o ;;
'-

r ,- -
, .

a #s .- . .
ng1 detectors"are-used byttne MARK-1; reactor; q

g
- . Whi ch '.of f the f o11 owi.

'

6

'

J.
4 - 1Y .NPP-100.0. safety / pulse-channel?

'

T .:i
'a

. . . . ...
,

,

I/* Ja. . fissaon counter detector j'

;n.
~

, s

.-
, . .v u a_ ,-

bf b.- compensatedJion chamber detector .1
' '

,

Q
'

/ :

$7g 'c.. scintillation detector-

.

. .
.. - 4.,

L T d.- uncompensated ion chamber' detector...
s...
Q a: ,

,

!)| . w 3
,

8 et r
. , . > --

.;

a:- .

,

lb . '* ANSWER
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* QUESTION D.12 [1.03-
cr
1. '

g

-MOLTIPLE. CHOICE,--SELECT THE CORRECT ANSWER
. . _

'

,

i Which'of .the f ollowing detectors are used by the MARK 1 reactor
~

li NP-1000 safety channel?."
.

b
'

~ fission counter detectorP" :a.
I:. " i

*

h b. . compensated ion chamber detector !
~

o -

t
'

in c.. scintillation detector '

'
'd. uncompensated ion chamber detector '

i, >

r

Ii,. * ANSWER'
.

> >

d.-g, ,

3 *

r t- =* REFERENCE $
i,

GA Reactor. Operator Training Manual, pp. 2-51=to 2-54
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* QUESTION D.13 [1.03
e

MULT'IPLE CHOICE, SELECT THE CORRECT ANSWER --

c

The typestof nuclear _ instrumentation used at the Torrey Pines
lj reactor .f acilities varies to accomodate the wide range of reactor

power that must~be monitored. The MARK F reactor piccoammeter
(K1), within the linear power channel, provides an i ndi, cati on.

J range f rom -source level to approximately 400 kw steady state
operation. .

Which'of the f ollowing detectors are used' by the K17
|-
p a. fission counter detector
e

,

compensated ion chamber detector ;b.
'

e
|[ c. -scintillation counter detector
!)

d. uncompensated ion chamber detector

.,
.

. * ANSWER

- b.
,

'

* REFERENCE $

GA Reactor Operator Training Manual, pp. 2-51 to 2-54
L;
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.s- 40UESTION D.14 C1.03

MULTIPLE: CHOICE,' SELECT THE CORRECT ANSWER .-

The types of nuclear instrumentation used at the Torrey Pines
reactor f acilities varien to accomodate the wide range of reactor
power that must be monitored. The MARK 1 reactor NM-1000
Operational Channel providen 10 decades of power indication, from,

shutdown to full power. -

Which of the f ollowing detectors are used by the NM-10007

a. fission counter detector

b. compensated ion chamber detector

jr c. scintillation counter detector

: d. uncompensated ion chamber detector

s, -

i

* ANSWER,

--y

e

a.

* REFERENCE $

GA Reactor-Operator Training Manual, pp. 2-51 to 2-54
7
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END OF CATEGORY D
GO ON TO CATEGORY E
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[ : .1 CATEGORY E9

F' SAFETY AND EMERGENCY' SYSTEMS'

, .-

* QUESTION E.01 ti.03 .

.
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

n'! n 'The. MARK 1 reactor f uel' = temperature saf ety channel s are
redundant, fail-safe monitors of' fuel temperature. The channels
will scram the reactor when the trip limit is reached.

s

f- 'What is this trip limit?

! .a. 500 degrees'F

.

b. 800 degrees C

t c. 500 degrees C
L.g-.

; ,' d. 800 degrees F
.y
c

* ANSWER
,

c..

'

* REFERENCE $
..

~

{| GA Reactor ~ Operator Training Manual, pp. 2-19
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* QUESTION E.02 [1.03-*

MULTIPLE CHOICE,LSELECT THE CORRECT ANSWER. ..
.

The: MARK 1 reactor f uel temperature safety channels:are
redundant,Jfail-safe monitors of1fue1Jtemperature.-

.

.

fi

'

' "] F What-kind of temperature sensors provide' the f unctional
* *

instrument signal to these channels?

1a.. Resistance Temperature Detector - (RTD)

b. . Type 1R thermocouples.

c. Thermistor. Type Device (TTD)
,,

d. Type'K doppler. resonators

* ANSWER-

e .b.

* REFERENCE $,

GA Reactor Operator Training Manual, pp. 2-19
..
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. *OUESTION E.03L[1.03-

n
MULTIPLE CHDICE, SELECT-THE--CORRECT ANSWER .. !

-

.<

_ The-MARK-1 reactor fuel' temperature safety: channels are~

'

redundant,1 fail-safe' monitors of. fuel temperature. . .
-

>
e

Wherefare the temperature. sensors associated with these channels
",;

physically located?
.

a. , within instrumented fuel elements.

b.. integrated with the.excore nuclear instrumentation.
t

i c. within-instrumented poison elements.-

di integrated with the incore nuclear instrumentation., ,

r'
;TL

E 4

y

T
.;

~ * ANSWER
..

1
9

a.- t

* REFERENCE $
>

GA Reactor' Operator Training Manual, pp. 2-19
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4 QUESTION E.04 [1.03 -

i

' MULTIPLE CNOICE, SELECT ~THE CORRECT ANSWER- ._.

E Two types of-temperature probes are used.to monitor the TRIGA .;

MARK 1 pit | water temperature. One of these is''made out.of |-

platinum and f eeds a signal to the Control System Console (CSC)-

i; , via-the Data Aquisition'and Control Unit (DAC) >

,

s

What-type of-temperature detector is in the probe that feeds CSC ,

pool temperature- i ndi cati on?

a. , Resistance Temperature Detector (RTD)
.

fb. Type K thermocouples

y c. ' Thermistor-Type Device (TTD)

" d. Type K doppler resonator<

'

is * ANSWER-
4: -

y
n a. ,

,
* REFERENCE 5

q.

GA Reactor Operator Training Manual, pp. 2-33
.
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*00ESTION E.05-[1.03

.

. MULTIPLE CHOICE,= SELECT THE CORRECT ANSWER --

p
-;Two types of temperature probes are used to monitor-the TRIGA

s MARK 1 pit water temperature. One of these f eeds a digital-
L ' monitor in the; auxiliary console.
e .. .

.

4 . What type _ of temperature. detector is in the probe that 4eeds
. auxiliary console pool temperature indication?.

p. .

a. Resistance Temperature Detector (RTD)

b.. Type K thermoccup'les

c. Thermistor Type Device-(TTD),;g
I'
I d. 1 Type K doppler resonator

,;

L*' * ANSWER
I r ->

.-C.-

* REFERENCE $

GA Reactor Operator Training Manual, pp. 2-33

..

h-

F

.' .

e
,

' I$ t
'

,,

.s
- '

.

t

'

L

i

'
_

-1
'

L'

-
.

t



(yg
i ?, p-

'

,
, ,,

-

.a - u ,

.

s. , ' .

,
,a 1 y , ,

+;w.9 s- c. + ,

s

^
}

, ,.,;

'j_ .; G
?

,

#
:. ;e .g

'e . $ QUESTION E.06 C1;CT :
-

' ' iy,
J,,e" % MULTIPLE ~ CHOICE,

, . .
. . =. .-, :

N ?,-

SELECT,THE CORRECT ANSWER -

r
' - The-TRIGA. MARK l' ventilation: system consists of an exhaust blower '

,

h*' . and absolute filter. .|>
*,

,w . . .
.

i

. Where are the exhaust blower and absolute i11ter located? |,. :N > -'

pm s . >
'

. I.. .

a.- in the attic above.the MARL: 1 reactor-room !

..
. !O .

along the' wall. next tp the' stcrage yard . :'b. .

)!

'

4-
.

w

S' , c.- in~the attic above the MARK.F reactor room-
y: ._

a.
Ny : 4- 'd. along- the ' wall - next to the counting room t

Q:c: :
' ,;

'
8 ANSWER :..1

.m ;
1.a , ,

\
'

.!:p:d a..
'

:
i.

t .,
,t? = * REFERENCE $r
>
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' SA' Reactor-' Operator Tr aining Manual , pp. 1-37
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?S 'sQU,ESTION'E.07 tli0,3 -

~

.

*
g

''

, . . , . ,

N ,{; MULTIPLE CHOICE,JSELECT;THE: CORRECT. ANSWER, ;
'

..
, , - .,,

+ .? ,- >..

i ;The;TRIGAf MARK 1: ventilation system; absolute f11ter. is. f1t with 'a;
V.{ radiation: detector: that ' f eeds -a monitor, in~ the ' auxiliary'-, - <s

MG | instrument rac_k. This procens radiation: system initiates an ' p
,Q ' ;y automatic protective function'upon reaching its.setpoint'. -

4, o c- ,
, , ,

,

{ What11s,the-setpoint for;this,. automatic function?'"'
t

'

;M % , .5 R/tir.
'

.

..
a .- '

o
_ ,

, i,f T.
'y"

' b . .. 45 ' R/hr.-
%v .

-

,

.. c . ; . 5 mR/hr.
% ,

:'',. .e] f- "d . - 45'mR/hr.. ,

.

' '

, p,
p (:

. $ ANSWER
.-

c
.,.c a

:
.

i( .,

d -; ": c. ,
,

, ,

h 7.: ., , ,
,

4. . , :4 REFERENCE'$2
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ii * QUESTION E.OB [1.03

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER _ _

uThe TRIGA MARK '11 ventilation. system absolute filter 'is -f it with a
f radiation detector that feeds a monitor in the auxiliary

-instrument ~ rack. This process radiation system initiates anL
' automatic protective function upon reaching its'setpoint.[- ,, ;.

.
,

y-

( What is this automatic- f unction?'

u

a.' initiates an automatic isolation of the. MARK 1
L . ventilation system and reactor room

I' b. -initiates an. audible alarm! and light'"in ' the MARK 1
control room

1

[ c. . releases .the interlock that blocked the manual
:t- ' isolation of the MARK 1 ventilation system
, ,

]
L{ , d. initiates a flashing amber alarm in the MARK 1 reactor

room>

T SANSWER
.|:

. b.

' . . . 4 REFERENCE $-

n! GA Reactor' Operator Training Manual, pp. 1-37 & 2-33
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8 QUESTION E.09 [3.03
'

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
._

A release of fission products f rom a damaged f uel element intoL: 4

L the MARK F reactor room has occurred. .

Which design characteristic of the MARK F ventilation system
.,

" minimizes the release? '

.a. All radiation is discharged to the MARK 1 reactor room,
,_

!' where the absolute filter traps it.

L b. Common eniergency exhaust blowers initiate so that a
minimum .05 in of water under-pressure is maintained.,

4

c. All radiation is ' discharged to the common: vent stackp
where it is diluted to-acceptable levels and released.:,.

(_ j d. Gasi:ets are installed on all doors to'the room so that
_

]- - a minimum .05 in of water under-pressure is maintained.
,

h_" _

; :$ ANSWER.

d.

4 REFERENCE $-

i-I ~GA Reactor Operator Training Manual, pp. 1-37 h 2-33
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i$ QUESTION E.10 C1.03'
=. . .'t3,.

.,t- T' |

s -3 .
- MULTIPLE CEDICE, BELECT|THE CORRECT ANSWER ~ ,

s .-
>..

-

. ..

,
, , .

What. type loo radiation detector counter is mounted in'.the MARK 2 :|
* T

,

w . ' _ freactor PIT WATER monitor bon? 1.
?+ a

.t;s, ,
-

3 .

, ,

~

.-.. . ,. 4 a. Getger-Muller counter a
-

,
-

,

,, , . .
. .

..

- b. scintillation detector
, 1 -

,

,

.'1)'- o . . . . , ,

1 s

-

',' '

. .

c.; ' fission chamber
i

,| d. - proportional BF3 ion chamber.
, . .

-

3 ; , . -,

t 1 :* ANSWER. LL
my v- +- ;

,
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,

m4 a.. i
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. . l.4 QUESTION E.11 (1.03- '>

--

}4

. MULTIPLE CHOICE,-SELECT THE CORRECT ANSWER !

. ,, .

'
- ... ,

t
,

, .

f The; radioactivity monitor system ;f or ' MARK J1 PIT . WATER 'l
radioactivity.' initiates an= automatic protective f unction upon -f>

reaching its-~ preset.setpoint. ',
,

, ,

-- ,,
'

, ,

C:
*

. . .

. .

-, ,

What~-is the PRESET =:setpoint for this automatie' function?- -

x .

\
| .

~ a. 5 R/hr.- '

t,

' bi '45 R/hr !
'I>,p

. ,f ' c; 5'mR/hr. [a

:I - d. 45 mR/hr. 't
tA;

4 1
T * ANSWER

-

-

!d ,t:p -)
,

9 .d. .|
t

* |$ REFERENCE S [
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ii i ;800ESTION E.'12 [1.03-g ,

a itV
, N'. (MULTIPLE CHO!CE, SELECT THE CORRECT ANSWER

,,

-

. ,.
.

.

,

. . ,.
,

~

"The, radioactivity monitor system f or MARK 1 PIT WATER,

"~ .radioactivi ty initiates - an automatic protective f unctipn upon'
F5: .reathing'its' preset setpoint.p

..

4
,

.
.

,? What is ' this automatic f unction? .

y
L a. initiates an automatic isolation of the MARK !4

ventilation system and.reactorcroom

b; initiates a flashing amber alarm on the CSC'

c. releases the interlock -tha't' blocke'd the manual] ,

. isolation of the MARK 1 ventilation system

. ): .
f .d.: ' i ni tiates an auvib1'e al arm and li ght -

df. ' -

[ '* ANSWER-
;j,,,o
L d.

* REFERENCE-S-.y,
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-*DUEST2DN'E.13 [1.03
a

'

i : MULTIPLE CHOICE, SELECT THE CORRECT ANSWER ..

What is khe- maximum permissible activity in the pool water?
v.
M.

-

a.- 1.0 microcuries per cubic centimetery
'

l ' ' b. O.1 curies per cubic centimater *
.

. ip; , c. O.1 microcuries per cubic centimeter
E . . ,

I- '
. -g.,

er d. -1.O curie per1 cubic centimeter I
,

i

eANSWER
i.

|^Ie

{ c.- i
&

'

b" 8 REFERENCE $ '!
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L, - GA Reactor-- Operator Training : Manual, pp. 1-32 & 1-33;
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O..' -SQUESTION E.14 C1.03-
,

. v
. MULTIPLE CHOICE,-SELECT THE CORRECT. ANSWER i,,

:i
Based 'n'both the MARK F and MARK l' Technical Specificationso,. ,

t
.

. .

What is the reactivity (kef f,3 limit f or storage of spent f uel? {.

i

[' " a. -Keff must be.less than O.60 for all conditions'of 'I
moderation? :

i

b. Kef f' must be less than 0.70 f or all -tonditions of f
moderation? j

ts

LD . c. Kef f must be less than 0.00 f or all conditions of ,

'

' moderation?
'

;- . :i
'|3, d. Kef f must Ebe l ess than 0.90 f or all conditions of

W moderation? j

!,-

F 4 ANSWER !
n !

c.
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4 REFERENCE *. c's: ,
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MARK- F and MARK 1 Technical Specifications j
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,000ESTION E.15 C1.03g a. , ,

.

,

.e . .
.

..P . MULTIPLE CH01CE,1 SELECT THE CORRECT ANSWER' s..

4M
i - MARK 1' Technical | Specifications state that fueled experiments i

# ' which are NOT. covered elsewhere 'in. the ; Technical Spec 141 c ati ons . |,^
will be limited so that the total inventory of iodine 131 and 135

..*
if - in each experiment,isfrestricted. j<

so, ,

' -
8 > .What is this ' inventory limit f or f ueled experiments?[p '

.

..

'

;

m. -1.5 microcuries'of sodine 131'and 135 i

. iii.' .

1.5-curies of. iodine 131 and 135 -;b.>t

,

c.- 1.5 millirem of iodine 131 and 135 ,.~

r!:
(FF,

.i .
d. 1.5 rem of iodine 131 and'135 ;;:(

1. , ,. ,
'

* ANSWER ~ [
-F-. .:t
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'b * REFERENCE 6
L

[.:
j . MARK 1 Technical Specifications, D.2.4 ;
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CATEGORY F !

~, '-STANDARD AND EMERGENCY OPERATING FROCEDURES
..

*
, ,

b ;

"
* QUESTION F.01 ( 1 ~.' 0 3 ,

'

rf ' MULTIPLE CHOICE, SELE ET THE CORRECT ANSWER '

. ,

q, .

In accordance with the GA.Torrey Pines Operating. Procedures and j
the Code of' Federal Regul ati ons t

- tp

.t Which of the 4 ellowing - situatiens - would : require the DIRECT
-

!I

L , .. - supervision of a licensed SENIOR reactor operator? !
.. ,

,

|
' a '. '~an unlicensed individual unloading f uel f rom the core-'

b. a reactor operetor trainee during start-up operation ' I
*

, s,

!!- c. ' a student who is operating the reactor f or training as . I

p# a part of his/her courses - !.

;

P d. an individual operating the MARK 1 reactor'who is. |
licensed at another TRIGA f acility !,

f. :
p-

'

*

* ANSWER .
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W - * REFERENCE' i
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.*DUE9 TION F.02,C1.03

$ MULTIPLE-CHOICE,-SELECT THE CORRECT ANSWER -

Following a SCRAM the MARK '1 control rods did not drop into the-
core. Per the Alarm and Scram Procedures, as the Reactor Operator

,

:yout

6 try:the manual scram bar and turn off'the magnet power key,

? 6fsecure console power, and then restore it, and
' * try to insert f uel rods by hand andf insert 1 spare control rods

What is the one(1) other thing that you can do to shut the
I reactor down 'in accordance with the procedures? '
h
'

a. dump' the emergency 50 gallon drums containing soluble
,

q Boron.into the reactor pool.

It
r? b. : remove fuel, starting at the B-ring

I[J- '

} oc . dump the ~ emergency 50 gallon drums containing soluble
Cadmium in into.the reactor pool.

d. remove. fuel, starting at the D-ring,

SANSWER'

b.'-

$ REFERENCE' '

c. <
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SOP VI-7,fMK 1
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* QUESTION F.03 C1.03. ,

' MULTIPLE CHOICE, SELECT THE CORRECT ANSWER. . - . .

Following a SCRAM tne MARK 1 control: rods did not drop into the
core. Per,the Alarm'and Scram Procedures, as the Reactor Operator!

,
. yout*

,-

t: *-try the manual scram bar and turn-off the magnet powe'r key
4. secure console power, and then restore it, and.
$_try to' insert fuel rods by hand and insert spare control rods,

c .

; Why'is it required to restore power to the' console?
r
L--

.

so that the radiation monitors would still' workI a.
s

P.. ' ?

sb b. so.that-fuel temperature could still be monitored
a .,

c. 'so that the conductivity monitors would still work

s.
i d. so that the power channels could still be monitored

\ |:
[[ 4 ANSWER
t3

|. d.

1 . * REFERENCE
!.'

SOP VI-7, MK 1
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, ~ .* QUESTION F.04 C 1. 03

' : MULTIPLE CHOICE, SELECT THE CORRECT ANSWER >

_

i; i Where are 'the. power supplies ior the ~ control rod electromagnets
.

:in:'.theLSCRAM circuit,: rod mechanism potentiometers, and the
* solenoid controlling.' air to the transtt'' rod located?

~

*

-ey
La.. Data and Aquisition-and Control Unit,: Shelf 1', ,

h
' '

'b. Control System Console, Module'1
m

c.- Data and Aquisition 'and Control Unit, Shelf 7

<d.. Control System' Console, Module 7
#

b,
k
i-j 8 ANSWER

h
( a.

!:
1

i. tREFERENCE

SDP VI-7, MK 1
.GA Reactor Operator Training Manual, pp. 11-1'to 11-14
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. _ '* QUESTION F.05 [1.03/ ;

. .|
. MULTIPLE CHOICE, SELECT THE CORRECT ANSWER- --

|
.>

4

<

g
* - i; The' " watchdog'' board acts as a monitor , f or MARK - 1 reactor. control :

' -

computer sof tware by providing f our- completely independent power - |' , .

.
. outputs'..to separate _ sof tware modul es. .

ts
r.: o

' Where "is this " watchdog" board located? -

!j;
. -

'~

~ Data.and Aquisition and Control Unit,. Shelf.1a.
.

!,
-

- . . . -

b. .. Control System Consul e, -Module 1- :j

.
.

. ..
.;'

.4 c.- Data and.Aquisition and Control Unit, Shelf.7,

!

d. Control System Console, Module 7 fem ;

{.,'
'

a
1. ;

i; * ANSWER. t
'

:' .:
. 't . :,

~ . .;.1 c. |
'

->-

$ REFERENCE 1
-;

. > SOP VI-7,.MK.1
.

to:II-14 -t
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.

GA-Reactor Operator Training Manual, pp. 13-1>
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8 QUESTION F.06-[1.03- ,

-MULTIPLE'CHDICE, SELECT:THE CORRECT ANSWER +-.

'The " watchdog". board' acts as a monitor for MARK.1 reactor control
computer .sof tware. by providing f our completely; independent power
outputs to: separate software modules.,

'What.in the one other' function of this " watchdog" board?
<

a. warns: the. the Reactor Operator of excessive control
relay contact voltage

w
'

b .~ shuts down' the reactor in' case of a computer
~

malfunction,

a
,- c.. warnsLthelthe Reactor Operator of excessive control

3#
rod. magnet. voltage'

; d. f ail-saf e power supply to the ~ SCRAM circuit:

4 ANSWER'g

|b.'

' ~

,

- * REFERENCE

L'' SOP VI-7, MK l' -

I .GA Reactor Operator Training Manual, pp. 11-1 to 11-14
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' ' *OUEST10N F.07;t1.03
9',' '

.

eq. MULTIPLE CHO!CE,fSELECTsTHE' CORRECT; ANSWER .-

r
TRIGA f acility Radiological; Saf ety requirements specif y that ,only
-containers made of a certain type of ' materi al, may be used .f or_--

,

fissionable 1sotopes irradiated during in-Core experiments'in:the
,

; rotary specimen' rack.
,

What type of materi al. must ' these i sotope contai ners. be' made of ? -

)L,
1:'

' .a., stwel
<y
bC b. . aluminum

c. coppero, ,
9,

Ed.. .ziconium
j,.

,i * ANSWER
4 ,

- b.,

|-
,

E* REFERENCE

; Radi ol ogi cal 1Baf ety, V-5 to V-6
'
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"80UESTION'F OB C1 03. .,

,

, . MULTIPLE CHOICE, SELECT THE. CORRECT ANSWER-
,

,..

Considering ' the' rediological .saf ety aspects of in core J'

experiments ' .

..,

: What is the PRINCIPAL atvantage of 'using plastic sample <

,

, " , ~

containers when. irradiating. specimens?: '.- 'I'

, ;

a. activation of. plastic is minimized by the 1ow neutron.
~

,

; microscopic cross'section of: plastic' !

b.- plastic is- highly resistive to gamma flux degradation, . ;

corrosion of plastic is minimi:ed by 'the low neutron - Nf- - c.
.. microscopic = cross section of plastic ...

t1 v..
'

[y - d. plastic Lim highly resistive to thermal flux. degradation j
at.

r - 4 ANSWER ';$ ,

< a. j
^

1
.,

. ,

f4 REFERENCE

Radi ologi cal Safety, V-5 to V-6 ;
.
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$ QUESTION F.09 L1.03

h '.' M U L T I P L E C H O I C E , SELECT THE CORRECT ANSWER -

,

There are. 'two external' SCRAM circuits that cannot, be
automatically tested by the Data Acquisition and Control- Unit'
(DAC) of the MARK 1 reactor. However, these. inputs may be tested

L '' manually. Per - the MARK 1 Operating Procedurest. ,

im

How is the " King Furnace" SCRAM manually LOCALLY tripped? ,

t'

p !
t ~m. by quickly removing and then restoring auxiliary breaker. ,

>

power ]
v s

. - r

[. b.- by removing the jumper on the back panel of the {,
; auxiliar y D.C. power supply q
il '

,

'c. by quickly removing and then restoring auxiliary 120 ,

7

!4 ' VAC power ,

l[E
:

d. by removing the jumper on the front panel of thej s

.-j " furnace" power supply $

'4 ,

k 4 ANSWER. ;
ig
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? d. .!
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4 4 1m 1 MULTIPLE: CHOICE,.BELECT THE CORRECT ANSWER ~ A
~. m, , ,e ,

,

g f,i

s N' , ARK f1 | reactor . Techni cal _. Speci f i tati onC 11 mi t' the maxi mum'

jf .' operating power Llevel ,'.' except i or pul st ng operatt ons. ' -'

m(-g
'

p g ., , WhStf imi this~ m'aximum c$u a ing7 p'owerIlevelt I,

-,
9% ~ ;. ,

, ,

ua :' ' . .. c ,,

r- '+| .'a.' .1250 ..k i l owat t s . - '

n;2. I{ s
f , ,

', 1','
. '4 + t b.; 1500 kilowatts

u. . c. x .a. o;, .

c.; d250, watts '

<-

,

w .

"\'" \ '

d.. ~150') watts-
,

.

I
1 ' ' , 'k I '

"'

.. .
|8 ANSWER' 4

,
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o. , -MARK 1 reactor Technical Specifications,: 7.0,
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'M '40lEST10N;F.11 ,t1.03;'
-

+i.r:
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4 7 . . , . ,.
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'L,;;MULTIPLEcCHOICE, SELECT-THE CORRECT' ANSWER ..
s

.

.

,

in 4 ,:-

ig.;!* MARf( F reactor.' Technical- Speci fications: limit the maximum|-@; ;; W
.

' <

* 5 '.. operati ng , power -:|l evel ,b ex cep t : f or- pul si ng |oper ati onn. , .
e sa' -. .. . 4 .,.

|,. ' ' What is ' this maximum operating - power . level? .. .

,

kj ..S!, .

'' '

. 250 kilowattsa.
(. . , .

$ .h r

!,' A : b. 1500' kilowatts
c. ; 7

s

,| c. -250-watts
g a. .,f

'

';

F.., 3 d '. 1500Ewatts:
4.go .-
s ,' . . . .

$' LeANSWER
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MARK F-reactor Technical Specifications.-9.OjT :
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SQUESTION'F.12 C1.03 .

ni

.. 2 MULTIPLE. CHOICE, SELECT THE CORRECT ~ ANSWER- -
.

.w ,

.s . ..

, J, . ~ MARK F Techni cal' Speci(1 cations . basicall y 1imi t " transient
Loperations'.' via TWO ather parameters benides reactor power.

. ,.,

4) 'What.are'these:TWO parameteru?d
,

5' a.- ' cladding ' temperature. and transient' reactivity added

' . . b. fuel. can pressure and fuel' temperature added
e

s
.-

,

'

j g . c.: fuel,-temperature'and transient | reactivity added
,

, ..w

il'3p d. fuel'can pressure:and cladding'.' temperature added-

-;t ">
,

1.'
8 ANSWER-.t.' . 4

,
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,_, g --

|
. . , . .

c.-.m
ic
1L ,

n ,

}o i '4 REFERENCE:
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:6 QUESTION F.13 [1.03
,y

: MULTIPLE. CHOICE. SELECT THE CORRECT' ANSWER ,,

' '

The physica1 ' security controls f or the' MARK F reactor are
stricter that'for the MARK 1 facility. The spaces within the
MARK F reactor' room must be actively monitored ' with all' intrusion,

'y alarms set in.the " secure mode" when the' area is UNOCCUPIED.

, , When is the MARK F reactor. room considered " OCCUPIED 7"

a. when an' armed security guard is present in the reactor
room

,

b. ' when a licensed Reactor Operator or Bentor Reactor

p Operator ,is at .the reactor console
,.

-{i
: .c. when an armed security guard is within a five minute
t: wal king distance' f rom the reactor room

.1
|j d. _ whenithe " Senior Physicist: in Charge" is in the reactor

room:{
-1
'

* ANSWER

b.
,

.\

~

.
4 REFERENCE
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Administrative hrocedures and Requirements, III-16
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g ,'sDUESTION F.14 C1.03

I IMULTIPLE CH0!CEi, SELECT THE CORRECT ANSWER ..
,

Why are the physical security controls for the MARK'F reactor
Stricter that for the MARK 1 facility? .

ir

~
a. much of;the fuel' contains uranium enriched above 20

*

' weight percent, -;

E'
'

secret Department of Def ense experiments involvingb.'

['
thermionic testing

h much of ' he f uel contains plutonium-239, above 20'tc.;

weight percentg

W

k''
.thermo nuclear testing

d. secret.DepartmentLof Defense experiments involving

.p
3 4 ANSWER
![I
[ a.
a. <

,

.* REFERENCE
,

' Administrative Procedures and-Requirements, III-16
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d-
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.4 QUESTION F.1!5 t1.03F
'

,

fMULTIPLE; CHOICE, SELECT THE CORRECT ANSWER -.-.. .

p. > :
p ,

.
>

f - The . MARK- F reactor Standard Operating Procedures ' f or f uel loading [,

|( " and. unloading require that all fuel moves be logged in three ,

b, ' places.? One of these places is on the f uel cards.
_

,

p c.1 ' - -

.
. .

.
-

- ;, f t Which one of the f ollowing correctly describes the other two- J

' places where f uel movements must be logged and how they are o

f logged? '!
p >

,

k a. in .the logbook with black -ink, ' and' on the core display [
'

- board ~ |

. b.- flagged with a red sticker in the logbook, and on the .|
.j q core display board

' '

,

8,

|
,

j .- c. in 'the logbook with red ink, and.on the core display [
'board

t :

d. flagged with a green sticker in the logbook, and on the' [
'

j'
core display board .;

,

e o
/lu * ANSWER *

<
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t

c. !
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-1' END OF CATAGORY F
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. CATEGORY G |

#il J ' RADIATION CONTROL AND SAFETY ,

.

.+- ;
r
'

!

*DUESTION G.01 C1.03 , . .

~'
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER :. ,,

i ,

The| portable survey ' instruments available at the GA Torrey Pinen 1

- f acilities are used t'o detect the presence of . ionizing radiation. f
One' type of instrument uses a pancake like detector on the end of '|

.

.a 2 foot coaxial cable. The detector is sensitive to both gamma |

L and . beta low energy radiation, which supports f our range settings ::
~

o, on the instrument from 500 CFM to 500,000 CPM f ull sc al e. t

b -i

h? WhichL ONE of the f ollowing portable survey instruments fits this
'

Lf -description?. i

? !. .

3)
i

[1 a. Geiger counter (Ludlum Model

@d|'
i

b. . Snoopy (NP-2)
P e

c. Eberline PAC 1SA
L .

-l,

d. Juno Model ;

; ,

-i

t

h

[] * ANSWER- -

..

:|

[n. .
,

* . - I

t ..

L
| * REFERENCE $ j

GA-Reactor Operator Training Manual,'V-14 to V-15 I
i- c ,
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' # QUESTION G.'02.[1.03. t
'

,

,

h, ; MULTIPLEL CHOICE, SELECT THE CORRECT ANSWER -
,

i !

Tite portable ' survey , instruments available at. the GA Torrey Pinen - :
F" -facilities are.used to detect ~the presence of ionizing radiation. |

[ >-One type of instrument is mainly used as a general survey meter.
H s an ion-chamber and'is capable of quantitative mea.surementsF' g .It i

['' 'of beta;'and gamma radiation. It has a range of 2.5 mR/hr to 250

[ ~ R/hr f u11 ' scale. ]
: . .

. ;

a . Which10NE of the-f ollowing portable survey instruments fits this
description?

.

j,,

, ,

~

a. Geiger counter'(Ludlum Mode 1 3)
,

b. Snoopy-(NP-2)

4 c.- Eberline PAC 1SA ;

j d.. Juno Model .;

i' 4 ANSWER .

!3 = . -

'd.
4

$ REFERENCE $

GA Reactor. Operator' Training Manual, V-14 to V-15 l
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#DUESTION G.03 C1.03' [
:

- -. ,
,

,g , .

,.

9 b MULTIPLE CH01CE, SELECT'THE CORRECT ANSWER
,, -

, - I,
'

,
I '

6 ,
-'

_\ -

,y # LWhich. LONE' of. the 'f allowing portable survey = instruments' detects i' '1
,

" JALPHA' radi ati on: usi ng a .tsef ntill ati on-type'~ detect or? 1-,

, .

-

, -

,a

p [ .: % .|
'

| Geiger counter.,(Ludlum Model'3).
' ' 'a.| >

,
-,- ..

[.
'

s _b. Snoopyc(NP-2) *;4

l. >..

'_
c. , lc. Eberline PAC ISA

, . . .
.

,dd $' . .

' +

% 6y d. Juno Model j,

:
w. ;q

M. .N :J ,4 ANSWER..
;a > ;- . -
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I" * QUESTION G.04 t1.03
s

MULTIPLE CHOICE,J3 ELECT THE'CORRECTsANSWER -

., i

-The NEUTRON radiation detector, available at GA, has a' radiometer,

? .that reads f ull scale' 2 ' mrem /hr in f our ranges Ex1,'x 10,-x100,
and=x10003.-

,

b. -.

Which DNE of the f ollowing portable survey instruments " fits this
description?

! a. ' Geiger counter (Ludlum Model 3)'

b. Snoopy (NP-2)
O

s c. 'Eberline PAC iSA

d. Juno Model e

19;

*ANSWERL
-

' , ' b..
'

''

.* REFERENCE $

GA-Reactor Operator Training-Manual, V~15
t:
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W< MULTIPLE. CHOICE,' SELECT-THE CORRECT ANSWER- 1 :. !,-

d
~

m,: - -
-

.,

!IWhidh is one 'of the characteristics.'of' f ast NEUTRON type !
3

!(Q .
, . 7

'

.' r adi at i on? :+,

<

g* 6 , c ' ;It' has more penetrating ' power: than BETA,,

n|> radiataon I.
~, ~ s, . .-

, ,
,

y t-;
-

.b.. :it.hasiless don'izing power than BETA- {y, g - ;- -radiation- !

A, *W,
.

.. .

'*

,
,

[. :c.- -;tt is usuallyJ classified as having a -

'r) A positive' charge + }:. . .
. ' . . .

g'}" , d.- 'it31s' electromagnetic radiation a
,.

: -

%, ;.
,

3-

c
"

P ,
.

' ;)% :* ANSWER>
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,
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'
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r. - ,- e,-
,

# ' ''58'EFERENCEj$R 3
'

,

' ' . Nub l ear-: En erg y , Raymond L.:Murray, 1975 Pergamon Press INC. d, ' >

f:GAlReactor' Operator TrainingiManual, Chapter V4 y,

i'c
4::

'! ; ,i

--' ? (
i , :.

I_);, .' '!- '

'.a | -i'

4:

,

t- p f

' (,'; .
-

' t tt

.t
'b.-

Yl;;

*A"
,

i

1g

4h

.-

'

') ' ''

;;
, .

>_ t.y,

i f,..- ;;p

:? k, . !q

f , -i
'

w <

J %

4 ,} F

t-

!_ <

.,'

..

,. ),

4 1 t

?<, . . , , ,

$J UE.i
. _. - . . . ,



'
~

*
'

h; s.%gyJ ' ' , *
g :wn | T''- ( ,;'

> <

'

%
..?- ,3

v
. , ,

f , n'L : s ,, ' '
,

'

. . , - _. ,
- >

.

.6.,a .-: y ,|
c - ..; '; - .a

;y%y , '

*
a .I ;n. * * ,i

Z- '.c;,"v: M779 .
'

;. . ,

J
' - ' -

f. . # . . . f- , M; . ., -

: , 'j
b?.{ Qi M]p:

.

'~
4

.;;l 4 !'' '
' '

[] E.
[,,

'5; ;
'

'7
J ?-. .I.t ., , . 6

r 4.. - * QUESTION G.06'E1.01 ,!
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e, 1MULT.IPLEfCHOICE,; SELECT $THE: CORRECT ANSWER '
4 ..

~kM , . '. .. .

.
.

E +M' " Wh. i ch i s? one of.x the ' character. iati cs: .of-z ALPHA radiation?.. .:
,

ty:a , .
.

;

R a.: -it'han-more' penetrating power than' BETA.'-

*

|E. ..
E^ r adi ation': .;s

w. -, .s , ,

v,--
.

- -t
V, Jb.

. ., -
.

.

.o . .

.,1t; ham''less'1onizing power than BETA- :

k- radiationc Ti,

p'; ,

;it is usually: classified as having a; LI
'

II ' - : c.: ?

' positive: charge !"
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* QUESTION 1G.07 C1.03
'

,<

, MULTIPLE CHOICE, SELECT THE' CORRECT ANSWER __

'

;

Ingestion of, what type of. radioactive ~ materials will cause the
V Ec . most internal' biological damage due to cell ionization?

I'' a; BETA 1 emitters
, ,

.b. GAMMA, emitters*

'

,.y ic.. XRAY- emitters
.

i ,
,

qv, d. ALPHA emitters

* ANSWER-
. r

d. '
<

* REFERENCE S'

Ly;

't -Nuclear Energy, Raymond L. Murray, 1975 Pergamon Press INC.
-h ' GA Reactor Operator' Training-Manual, Chapter-V-
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*DUfGTIONG. OBC 1.03N.
MUL PLE CHOICE,- SELECT THE CORRECT ANSWER

v
The c tinuous monitors'used at the TRIGA Reactors Facility are
usuall " fixed position" detectors and are used to warn of *

fuel /exp iment failure, or other hazardous radiological event.
. .

Which of.th f ollowing deviceu is used to satinf y the T'echnical
Specificatio requirement f or activating the evacuation alarm?

i

a. Continu un Air Monitor-(CAM)

b. RM-12
,

c. Radiation Are Monitor 0$AM)
,

d. Eberline RM-14

* ANSWER

c. . /.7 V ' ''

* REFERENCE S

GA-' Reactor Operator Training Manual, C apter V-17 to V-24
,

:GA Technical Specifications, MK-1 & MK-

*
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-
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|

(>

e



5 f y ,,' sp. , 7 .- K '< V. h
.

L -'"
' ' ^ ~Di

r [ w?
. .. u <- -

. -r 1' , . . .
< ,"I

'
i' ~ . - 3...

'

.)j , i . i' k , - . hj.
+ ~

,3 w ,

2 [i ',i ~[Y { ' t ..
*

.
, 7

--

, --e,

y|? ['fj:/;i - -D -- i 4 a.-
,

"
g

_

~

f]. ) y,; ' *
i, ,

gs ,% , ,

g, in -
.

e 'e

gi*
y,'" ;$ QUESTION 1G.09:C1.0L

i:L '
.. . .. .

'

k,\af, ~ MULTIPLE, CHOICE,:- SELECT &THE. CORRECT | ANSWERJ -. F

n:.
,,f ::.TheLcontinuous ' monitors -us,ed -:ati the TRIGA: Reactorsi Facili ty are

"-
.

-

p|
~

iusually?" fixed posi ti on"' detectors and -' are used :to: war 1n of
'

-
. .

iG < - f uel /t xperimentif ai. lure, L or otherf,hazar~dous r.adiol ogical f event.:
'

. -. a . . . .. .. . . ,

:|;e " ? + (Whi ch ~ of, thel f ol, lowing dev2 ces i s f or hi gh1 gamma (f ield radiati on-

ys . detection and-- activates the " criticality": alarm?-

e ,,; ,

N ''

a.3 Conti nuous : Ai r Moni tor._. (CAM) -
,

N b .g 'RM-12
y

,

s_
'

c. * Radiation' Area Monitor (RAM)-
gb
M' d .'- Eberline'RM-14:;;W
,w
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42 ztOUESTION:G.10 L1.0"|14

-
.

.. . . ,.

de M iMULT I P'LE. .CHOI CE, SELECT THE CORRECTeANSWER .--
- . ,

'The continuounimonitors uned at the'TRIGA Reactors Facility 1are'- !x . .

J'

usual:1 y(" fixed: posi ti on'' detectors and . are- used to warn .of ~ . l-

1 f uel /experimenti f ailure,- or other ha ardous radiological _ event. :
.

d
e- ,# - -

-

.;,
, , ,

|Which of ? the if ollowing devices Lis' mounted ;on{ top _ of 'thei reactor <' '

.. c' " " : tank and! maintains a chronological record of activity via .a chart '

'-- recorder? ' _ ;

~

4,

e . ,
, ?

, - , .
. . _ . , ,p~ ~

:a.. ' Continuous Air. Monitor'(CAM)'

ts ,
_

_
;

'

b. TRM-12- '

, - -

,

I c. ! Radi atiion ' Area Monitor (RAM) ,

*M .
.

+Y ;d. .Eberline RM-144
,

4:
" 'N * ANSWER.,,

- . . .

%' -a.' A
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*REFE.RENCE $; .,
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c. t ; GA'. Reactor;. Operator; Training _ Manual, Chapter V-17L to V-24
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SQUESTION G.11-[1.03_'

;
.

. .
. . .

?'' -MULTIPLE-CHOICE,' SELECT THE CORRECT ANSWER --
-

,

F
!

What^is the 10CFR2O limit-for exposure to the SKIN of the whole -

*
,

body?'
|

'

:
a. 1.25 rem / calender quarter: ..

,

o

b. 3.0 millirem / calender quarter.

c. '7.5 rem / calender-quarter
..

;:s

[ d. 18.75 rem / calender quarter

I
'

,

V
.

* ANSWER
_ , _ ,

t-

t[< .c. .
.

* REFERENCE $
7

i

GA Reactor Operator Training Manual, Chapter V-30 to V-31
,

c. .10CFR20.
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4 QUESTION G.12 [1.C3

: MULTIPLE CHOICE, SELECT THE CORRECT ANSWER --

What i s: the f10CFR20- li mi t f or exposure to the hands'and feet?
.

a. 1.25 rem / calender quarter

b. - 3.0 millirem / calender quarter I

c. '7.5 rem / calender quarter
,.

d. 18.75 rem / calender quarter

* ANSWER.

[L d.

.i
' e. * REFERENCE $-
A

i
;y: GA Reactor Operato'r Training Manual, Chapter V-30 to V-31

10CFR2O
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'8 QUESTION G.13 C1.03

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER -

A sealed specimen container which is more radioactive than
ecpected was dropped on the laboratory floor. The resulting dose

! ~ rate due to the specimen a.nd activated container at ten feet is-

; 25 mR/hr. Assuming that the efficiency of the detector.does not-
change and that background is negligible

What is the dose rate at a distance of one [13-foot?

a. 250 mR/hr !

4 b.- 2500 mR/hr,

:

i a. 25000 mR/hr

b. 250000 mR/hr
3
.f * ANSWER

.- b.

D2 = D1 x Ed1/d23^2

'. D2 a 25-x 100 = 2500 mR/hr
.

..

} * REFERENCE $
i- |

.} ~ Standard Distance-Time-Shielding calculation, previous Facility
t reviewed examinations; ;
'

Examination Equation Sheet I
,

'

'
,
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a
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4 QUESTION G.14 [1.03

. MULTIPLE. CHOICE, SELECT THE CORRECT ANSWER -

Which of the following correctly describes the access limitations
to the TRIGA Reactors Facility for a pregnant woman? *

. a. Pregnant woman shall be admitted ONLY with the
! permission of the Physicist In Charge (PIC).

b. Pregnant woman shall be admitted if their whole body y
exposure'is limited to 500 Rem during their pregnancy.

. c. Pregnant woman shall NEVER be permitted into the
Facility.

t

T d. Pregnant woman shall be admitted'ONLY with the

j- permission of the Managing Director, TRIGA Group.

p
-

1

[ * ANSWER
p

c.

* REFERENCE $

GA Administrative Procedures, pp. 19
. i-.

c!
.

!t.
:f

: F

|.- } ~
.

F

!
e
i-

l
; I
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