Enclosure 1

Examination Report No, 50-89/0L-89-02
Facility: General Atomics

Ex  ‘nations administered at the General Atomics, Torrey Pines Facility,
San Diego, Ca11fornia.

Chief Examiner: } ") L wég ) [~ lz‘g
homas &% Readows. ate signed -
Operator Licensing Examiner

/ /\

A

Approved: C"""/, W L-’ ‘ U‘____g.(__é" | =i = 7
Tow MiTTer, Ch¥ef' Cf"f ate Signe

Bperations Section

Summary :

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

Operator licensing examinations were administered to one Reactor Operator (RD)
and two Senior Reactor Operator (SRO) candidates. A1l of these candidates
passed their examinations and were subsequently issued licenses.




REPORT DETAILS

Examiners
Thomas R, Meadows, RV, Chief Examiner
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
Written Examinations and Facility Review

The written examinations were administered cn October 31, 1989 at

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. A1l facility
comments were resolved during this review. The NRC resolution of these
comments are documented in Enclosure (3) of this report, which includes

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

A1l of the candidates passed this portion of their examination,
Operating Examinations

The operating examinations were administered on November 1-2, 1989,
These examinations were conducted using walk-through scenarios that
tested the operator candidates integral svstem knowledge and ability tu
actually operate the reactor facilities., Aspects of facility design
and control, administration, security, and emergency plan were also
thoroughly tested.

A1l of the operator candidates passed the operating portion of their
examinations.

The examiner found that the candidates had difficulty referencing the
standard operating procedures (SOP-IV), or abnormal/emergency operating
procedures (SOP VI/ VII) that stipulate the safe operation of facility.
Although the candidates performed the correct actions required by the
examination scenarios imposed, they had difficultv referencing the
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
concurred that operators must be familiar with the structure of the
procedures that govern thair actions,



6. Exit Meeting

On November 3, 1989, the Chief fxaminer met with the representatives of
the licensee's staff to discuss the examination,



Enclosure 3

WRITTEN EXAMINATION FACILITY COMMENTS/NRC
RESOLUTION OF COMMENTS (SRO/RO EXAMINATIONS)

Note

The Chief Examiner met with the facility staff for a formal

review of both the RO ard SRO 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 (SRO 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 /~nt super-critical in the source
range. If, this "assumption" was mace of the responses would be
correct since a linear power rise wou’ served in the source range.
Therefore, Chief Examiner concurred tr question be deleted.

Questions A.11 (RO Exam)/H.17 {SRO Exan

Comment:

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

NRC Resolution:

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

Questions B.14 (RO Exam)/K.05 (SRO 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,
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

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




Question C.02 (RO Exam)/H.23 (SRO Exam' -

Comment :
"None of the answers given were correct - verified in references."”
NRC Resolution:

Although the references address the characteristics of the BATH coefficient,
they address only its behavior for "standard" TRIGA fuel. Since the MARK-F
reactor uses "FLIP" fuel the question is erroneous. BATH behavior in FLIP
fuel has not been analyzed. This fact was not clear in the references,
Therefore, the question was deleted from it's applicable examinations,

Questions C.0U8 (RO Exam)/J.08 (SRO Exam):

Comment:

“Question does not apply to facility; question deleted by examiner and agreed
to by facility reviewers."

NRC Resolution:

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

Questions D.05 (RO Exam)/J.12 (SRO Exam):

Comment :

“None of the answers were strictly correct, and question was worded such that
one of two choices could have been interpreted as the correct answer.,"

NRC Resolution:

fhe 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.

Questions G.08 (RO Exam)/1.08 (SRO Exam):

Comment :

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

NRC Resolution:

The MARK-F evacuation alarm initiation system is not clearly defined in the
reference material, The Chief Examiner verified the actual alarm system
during his on-site inspection, and agrees that the affected questions could
have more than one correct respcnse. Therefore, these questions were deleted
from their applicable examinations.



stion SRO_Exam):
Comment :
“None of the answers were correct - verified in references."”
NRC Resolution:
The G.A, reference supplied by the facility at the review meeting supported
a different quality factor from the initial reference used for the guestion,

Since this discrepancy made all of the responses incorrect, the question was
deleted from the exam,

Question 1.21 (SRO Exam):

"Wording of the question was such that any one of three answers could have
been interpreted as being correct.”

NRC Resolution:
The wording of the question stem left various analysis paths open such that

qore than one of the responses could be interpreted as correct. Therefore,
this question was Celeted from the examination,




Enclosure 3 (Attachment A)

TRIGA Feactors Faoiiny

m M RE C E ,\'r” BPBOBE GENATOM SDG
T Yol Fax (619) 465 362

P ® it Phone (619) 486 3277

Noverber 8, 1989 "9 "‘.\':M."; ,3 Am: 58

Mr. John B. Martin
U.S. Nuclear Regulatory Cammission
v

1450 Maria Lane, Suite 210
Walnut Creek, CA 94596 a

Subject : RO and SKO examinations administered at General Atamics, Octo-
ber 30 - November 2, 1989,

Reference: letter, K, E. Asmussen (GA) to J. B. Martin (U.S. NRC Region
V), No. RO/SRO-1474, dated November 3, 1989,

Dear Mr. Martin:

In the reference letter, General Atamics (GA) had confinmed that the
Chief NRC Examiner for the subject examinations, M. Tom Meadows, and the
GA facility staff consisting of the undersigned and Dr. W. L. Whittemre,
reviewed and finalized the examination and that there were no addi-
tional cammente fram GA on these examinations.

Inthiamiw,ﬂuddafmniwmmtnciutyluttdhcmudowh
on, and agreed to delete a number of qQuestions. The reasons for the
etions were one or more of the following: (a) the question was not
consistent with the training material ss submitted, (b) tle question was

not applicable to the GA facility, or (c) the wording of the question was
such t nore than one correct answer was possible.

As a result of the review, eix questions fram the RO exam, and nine ques-
tions from the SRO exam were deleted. Attachment 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 guestions regerding this matter, please con-
tact me or Dr. W. L. Whittemore at (619)455-3277.

V}:}Y truly rs,
/
/W \
Junaid Razvi, Ph.D.
Manager, TRIGA Reactors Facility
JR
out + Tom Meadows, NRC Region V

Mr
Dr. k. E, Asmussen
Dr. W. L. whittemore

10065 JOMN JAY HOPKINS DRIVE. SAN DIEGO CA 92121-1194 PO BOX 85608 SAN DIEGO. CA §2138-5608 (619) 455-3000




A.11

B.14

C.02

c.o8

D.0S

G.08

Question No.
(SRO)
H.08

H.17

H.23

J.08

J.12

1.08

1.20

1,21

ATTACHMENT A

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

None of the answers were correct -
verified in references.

Wording of the question was such
that any one of three answers
could have been interpreted as be-
ing correct.,
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U.S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

Facility: Gulf Atomic .
Reactor Type:
Date Adninuuwummnh““““

Examiner: ~dhonas. R Meadows. ..
Candidate: ——lAAEAEE

NSTRUCTIONS 10 ¢4 g

Use separate Paper for the answers.

Write answers on one side only. Staple
question sheet on top of the answer sheets. Points for each quost!on are
indicated in parentheses after the question. The passing grade requires at

least 70X in each category. Examination Papers will be picked up six (6)
hours after the examination starts.

Category X of Applicant's X of Categury
Value Tota) Score Cat. Value
7

2e.2
_ﬁﬁ; _x H. Reactor Theory
7 9.

S I. Radiosctive Materials
Handling Disposal and
nazards

iz 27.4

e 2187 M J. Specific Operating
i A Characteristics
2oz

21 H8r K. Fuel Hand)ing and
Core Parameters

.2 :
20 179 L. Administrative Procedures,
Conditions and Limitations
veoy _
Hew=. 100% Totals
Final Grade b 4

S —

A1l work done on this examination is my own.

I have neither given nor
received aid.

t'tK[ Ak

Candidate's Signature
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FROCEDURES FOR THE ADMINIST) \TION OF WRITTEN EXAMINATIONS

During the administration of this examinetion the following rules apply:

1.

10.

11.

12.

13.
14,

Cheating on the examination means an automatic denia)l of your application
and could result in more severe penalties.

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 be
done after you complete the examination,

Restroom trips ave to be limited and only one applicant at a time may
leave. You must avoid al) contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil only to facilitate legible #iproductiont.

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

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

You may write your answers on the examination question page or on a

separate sheel of paper. USE ONLY THE PAPER PROVIDED AND DO NOT WRITE ON
THE BACK SIDE OF THE PAGE.

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.

Print your name in the upper .right hand corner of the first page of each
section of your answer sheets whether you use the examination question
pages or separate sheets of paper. Initial each page.

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.

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.

Write "End of Category " at the end of your answers to a category,
Start each category c¢n a new page.

Write "Last Page" on the last answer sheet.




15,

16.

17,

19.

20,

21.

22,

23,

24,

25,

Use abbreviations only if they are commonly used in facility liggr!tgro.
Avoid us1n? symbols such as < or » signs to avoid a simple transposition
error resulting in an incorrect answer. Write it out

The point value for each question 1s indicated in parentheses after the
question. The amount of blank Space on an examination question page is
NOT an indication of the depth of answer required.

Show all calculations, meihods, or assumptions used to obtain an answer,

Partial credit may be given Therefore, ANSWER ALL PARTS OF THE QUESTION
AND DO NOT LEAVE ANY ANSWER BLANK. Partial credit will not be given on
multiple choice questions.

Proportional grading will be applied. Any additiona) wrory information
that is provided may count against you. For example, if & question s
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. 1If one of your five responses is incorrect, 0.20 wil) be
deducted and your total credit for thet question will be 0.80 instead of
1.00 even though you got the four correct answers,

If the intent of a question is unclear, ask questions of the examiner
only,

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

To pass the examination, you must achieve an overall grade of 80% or
greater and at least 70% in each category.

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).

When you are done and have turned in your examination, leave the
examination area (NEFINE THE AREA)." 1f you are found in this area while
the examination is stil) in progress, your license may be denied or
revoked.

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.
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CATEGORY M
REACTOR THEORY

SOUESTION M.01 [1.00]
MULTIFLE CHOICE, SELECT THE CORRECT ANBWER,
Which one of the following correctly describes a GOOD REFLECTOR®?
@, A guod reflectior has a LOW albedo AND is LESS THICK
than the average distance over which a thermal neutron
diffuses.
L. A good reflector has & LOW albedo AND is THICKER than
' twice the average distance over which a thermal neutron
: Jiffuses.
te A good reflector has a MIOW albedo and iw LESS THICK
) than the average distance over which a thermal neut. on
) diffuses.
d. A good reflector has a HIGH albedo and is THICKER than

twice the average distance over which a thermal neutron
diffuses.

KANSWER
d.
SREFERENCE (H,01)

e

GA Reactor Operetor Training Manual, &-7




SOUESTION H. 02 [1.00)]

MULTIFLE CHOICE, SELECTY THE CORRECT ANSWER,

Which one of the following statements correctly states how
NEUTRON FLUX ie affected by the addition of a reflector around a
reactor core” ‘

b

¥ ANSWEF

With a reflector an place thermal flux as higher at the
edge of the core,

With & reflector in place thermal flux is lower at the
edge of the core.

With a reflector in place fast flux is higher at the
edge of the core.

With a reflector in place fast flux is lower at the
edge of the core.

fREFERENCE & (H.02)

GA Reactor Operator Training Manual, &6-7



1
|

SOUESTION H.0Z [1.00]
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER.

The frection of delayed neutrons ere denoted by the terms E
[beta)] and Beft [bete effectivel.

Which of the following statements correctly describes how F
daffers from Petf?

a. EF is larger than Betf since the average energy of
delayed neutions is lower than than that for prompt
reutrons,

b, B is larger than PBeff since the average energy of
delayed neutrons is higher than than that for prompt
neutrons.

€ B ie smaller than Betff since the average energy of
delayed neutrone is lower than than that for prompt
neutrons.

d. F ie smaller than Beff since the average energy of

delayed neutrons is higher than than that for prompt
NE s Lrons.

FANSWER
.
¥REFERENCE (H.07)

BA Reactor Operator Training Manual, &-9

A



SOUESTION H.04 [1.00)
MULTIFLE CHOICE, SELECT THE CORRECT ANGWER,

With the reactor at & power of 10 watts and a period of 20
seconds, how long will it teke for power to reach 1 KW?

&. 41 seconds
i b. &9 seconds
Ce P+ seconds

d. 111 secunds

% YANSWER
€.
p/po = explt/T])
100 = exp[t/20)
In 100 = t/20
t = 4,60 x 20 = 92 seconds
*REFERENCE " (BABED ON A,0% CHANGED NUMBERS, H.11)

GA Reactor Dperator Training Manual, &6-19




b.

FANEWER

L

MULTIFLE CHOICE,

¥REFERENCE

SQUESYION HW.08 [1.00)

How is FUEL CAN FRESSURE re)ated

Fuel can pressure will
reactivity.

Fuel can pressure will
reactivity.

Fuel can pressure will
@xcess reactivitly.

Fuel can pressure will
erxcess reactivity.

(H.15)

SELECT THE CORRECT ANSWER,

to REACTIVITY during @ pulse”™

vary linearly with the excess
vary as the square of the excess
vary linearly as the prompt

vary as the square of the prompt

GA Reactor Operator Training Manuel, &-71 to 6-62



SOUESTION H.06 [1.00]
MULTIFLE CHOICE, SELECT THE COCRECT ANSWER.

Inmediately after & pulse lTapproximately 171000 second) where is
the HOTTEET part of & fuel element”™

@ . in the fuel cladding next to the elements
(P at the edoge of the fuel elements next to the cladding
Ca 1/3 of the way in to the center of the fuel elements

fram the edge

d. the center of the fuel elements

PANGWER
b.
FREFERENCE (MW.18)

BA Reactor Dperator Training Manual, é6-71 to 6-62



XQUESTION HW.07 [1.00]
MULTIPLE CHRICE, SELECT THE CORRECT ANSWER,
In the event of a leak from & fuel element during full power
pperation, what are the FPREDOMINANT iscotopes that wsll be
detected by the continuous air monitor?

& nitroger-16 and argon-41

b. fission product gasses [Kr-88 and Xe-119%)

Ga fission product iodine [1~-131 & 137)

d. fission product daughters [Rb-BB & Cs-13%9)

¥ANSWER

d.

YREFERENCE (H.21)
soF 1V

GA Reactor Operator Traaning Manual , &% rr
Nuclear Energy. Raymond L. Murray, 1975 Pergamon Press INC,




MULTIF CHOICE, SELECT THME CORRECT ANSWER,

stopped with the count rate channel ro;ding 1000
& succeeding rod withdrawals you observe that the
Ny exponentially with no further rod motion.

A startup
counts/sec .

Whaich of the follow
reactor”™

Q properly characterizes the status of the

ubcritical and the count rate increase
of delayed neutron proeursors.

@. The resctor i1s

is due to build-
b. The reactor is critdgal and the count rate increase is
due to fission neutr

Cis The reactor as subcritick] and the count rate incresse
is due to Am-Be source neldtrons.

he count rate increase ie
urce neutrons.

d. The resctor is critical and
due to the build up of Am~-Be

¥ANGWER P ks e
e,
SREFERENCE ® (C.08) (M.22)

BA Reactor Operator Training Manual, 1-15% & &-16
SOF V




SQUESTION H, 0% '1.0)]
MULTIFLE CHODICE, SELECT THE CORRECYT ANSWER
For Beneral Atomic s, Torrey Fines MARE 1 reactor:

Which one of the following represents the PRINCIPAL FEFLECTOR

used”
@, water
b. ZAvCOnLUm
[~ @ ] uma roam

d. graphite

FANSWE R

d.
SREFERENCE & (A,01)

GA Reactor Operator Training Manual, pg. 1+16
GA Reactor Operator Training Manual, pg. 67




ROUESTION H, 10 [1.0) <
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER 1
For General Atomic &, Torrey Fines MARK F reactor: |

Whach one of the following represents the FRINCIFAL REFLECTOR
used”

. water
b. zirconium
[ alumanum

d. graphite

FANEWER
@ .
YREFERENCE & (A,02)

GA Reactor Qperator Trainang Manual, pg. 1-1é
GA Reactor Operator Training Manual, pg. &6-7

10




SQUESTION H.11 [1.0)
MULTIFLE CHDICE, SELECT THE CORRECT ANEWER

Which one of the following stetements corectly describes the
property of a GOOD MODERATORT

a. It slows down fast neutrons to thermal
energQy levels vie a large number of collision .

b. It slows down feast neutrons Lo thermal
energy levels via a small number of collisions.

e It slows down prompt neutrons to thermal
energy levels via a small number of coliisions.

d. It slowe down prompt neutrons to thermal
energy levels via a large number of colligions.

FANSWER

b.

¥REFERENCE & (A,04)

GA Reactor Operator Training Manual, pg. 66




SQUESTION M.12 [1.0)

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

The MARK 1 reactor is at & power of 0,1 watt, 206 cents of
reactivity as inserted, Assuming, Lamda-eff = 0,08 and
Beff = 0,007

What is the resulting stable reactor period?

‘.o
b
Co.

d.

B ANSWER

b,

-4 - = -

48 seconds
I6  seconds
28 seconds

22 seconds

deltak/kK = 2% x ,007 = ,0018
L & 7227777 [Beff -« deltak/K] / Lamda-eff x deltak/k
[0.007 ~ 0,0018]1/[0,0018 »x 0,08] "L" can be
neglected
0.0082/[0,0018 x 0.08)

36 seconds

SREFERENCE % (A.06)

GA Reactor Operator Training Manual, pg. 6-19%



SQUESTION H.12 [1.0)
MULTIPLE CHOICE, SELECT THE CORRECT ANBWER

The MARK F reactor was shutdown afier an extended high power run.

How long will at take for the MAXIMUM xenon FOISON effect to
ocecur®

@, 20 to 40 hours
b. S to 7 hours
Cs 1 to 2 hours

d. lmmedistely

¥ANSWER

b.

SREFERENCE ¢ (A.07)

BGA Reactor Operator Training Manual, pg. &-28

-
-t




SQUESTION H.14 [1.02
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
How is FEAK POWER related to REACTIVITY during a pulse”

@, Feak power will vary linearly with the prompt excess
reactivaity.

b. Feak power will vary a8 the square of the excess
reactavaty,

{8 Feak power will vary as the squeare of the prompt excess
reactivity.
d. Feal power will vary linearly with the excess
reactivity.
FANGSWER

C.

SREFERENCE ¢ (A,08B)

A Reactor Operator Treining Manual, p@. &~37 through 6-46

14




SQUESTION H.15 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANCWER

The Mark F resctor is subcritical with a keff of 0.96 and J0
counts per second indicated, After a fuel element i1s removed the
count rate drops to 10 counts per second, No other changes have
weeurred,

What is the Kef! of the core with the fue)l element removed”™

a. 0.9732
b. 0.8800
[ 0,8400
d. 0, 6666
BANGWETR

b.

CR1/CR? = [i -~ Keff2) 7/ [1 - Keffl)
0710 = [1 ~ Keft) 7/ [1 - 0.96)
1 - Keff = 3 x 0.08 = 0,12

Keff = 0,8800

SREFERENCE ¢ (A,09)

GA Reactor Operator Training Manual, pg. 6-16&6

15




SQUESTION H.16 [1.0)]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The core reactivity is affected 1f & void, such as Aﬁ emnty
gpeciman container filled with air, is inseted,

What is the reactivity effect for a 1% water void in the MARK-1
reactovt

@ NEGATIVE reactivity of about 10-6 delta-1/¥K,
b. NEGATIVE reactivity of about 10-3‘8,;elta—k/k.
G FORITIVE reactivity of about 10-6.1’301t.~K/K.

d. FOSITIVE reactivity of about IO—S‘Xchlta-K/k.

FANSWER

b.

SREFERENCE ¢ (A.10)

GA Reactor Operator Training Manual, pg. &-2T7 & Appendix B

16



ION M.17 [1.0)

MOICE, EELECT THE CORRECT ANSWEFR

The core redxtivity is affected if & void,

gspecaman cont

What 1s the react

resctor:

d.

FANCWER

@ .

NEGATIVE
NEGATIVE
FOSITIVE

FOSITIVE

\ner filled wath aar,

such as an empty

ig inserted.

ity effect for & 1%

ity of about

about

reactivaty oNabout

YREFERENCE ¢ (A.11)

GA Reactor Operator Training Manual, pg. &-27

10-é&
10-3
10-6

10-3

water void

%

%

in the

d.l t'“"'/"“c
delta~b /¥,
delta~b/k,

delta~k/k,




SOUESTION H.18 [1.0)

MULTIFLE CHODICE, SELECT THE CORRECT ANSWER

Which one of the following most closly approximates “"Reactor

Feriod™"
a.
b.
€.
d.
* ANSWEFR
d.
SREFERENCE

The tame
incresase

The time
increase

The time
incresse

The time
increasse

an
by
an
by

in
by

in
by

$ (AID)

seconds for
@ factor of

seconds for
a factor of

seconds for
& factor of

seconds for
a factor of

the neutron population to
heerly 1,337,

the neutron population to
nearly 1.718.

the neutron population to
nearly 2.333.

the nevtron population to
nearly 2.718.

BGA Reactor Operator Treining Manual, pa. 6-9 through &-16

18




SOUESTION H. 19 [1.0)
MULTIFLE CHOICE, SELECT THEI CORRECY ANSWER
When referring Lo the reactivity of the MARE 1 ruactér coret

Which one ¢t the following statements rorectly explainsg the
equivalence of net dollar of reaclivity”

@, One dollar [$1.00) is equivalent to beff = 0,007
delta~kK/x,
b. One dollar [$1.00] 18 equavalent to keff = 1,00

delte~r/K,

s One dollar [$1.00) is equavalent to Beff = 1,00
delta~k /K,

o, One dollar [($1.00) jie equivalent to kett O,0073

delta-i/¥,
PANSWER

@,

¥REVERENCE ¢ (A.1T7)

BA Reactor Dpé?atnr Trainaing Manual, pg. 6~9 through &-16é6

19




SCUESTION

H.20 11.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANGWER

TRIGA reac
ebove 1kW.

Which one

tors are not permitted to be pulsed from péwor levels

of the following statements correctly describes the

reason for this requirement”

@

b.

€

.
YANGWER
d.
XREFERENCE
GA Reactor

The additional fast neutron flux from the pulse could
dangerously embrittle fuel cladding.

The additional heat from the pulse could cause pool
temperature limits to exceed operating specificetions.

The additional thermal neutron flux from the pulse
could dangerously embrittle fuel cladding.

The additional heat from the pulse could cause fuel
temperature limite to exceed operating specifications,

¢ (A.14)

Operator Training Manual, pg. 6-31 through &-67

&0




SQUESTION H.21 (1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The basic parameter which permits the MARE 1 reactor system to
operate safely during either steadv-state or pulsing conditions
16 the prompt negative temperature coefficient,

Which of the following effects is the PRIMARY contrabutor to this
design characteristic under these conditions”

. doppler effects
L. core lealage
Ce core spectrum-hardening

. core voiding

EANBWER

G

REFERENCE 8 (A.170)

GA Reactor Operator Training Manual, pg. 6-%2 /(- 2 2



SQUESTION H.22 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

I1f the reactivity and the temperature changes in the same
direction, the bath coefficient ie "positive." If the reactivity
and the temperature changes in the opposite direction, the bath
coefficient 1e “"negative,"

Which of the following correctly describe the characteristice of
the bath coefficient in the low-hydride and high-hydride standard
fuel”

a. The bath coefficient i1s SMALL hut positive in the room
temperature region, becoming negative at higher
temperatures,

b. The batih coefficient i1s negative at all temperatures,
but INCREASES in magnitude over the entire operating
temper ature range.

-8 The bath coefficient is LARGE but negative in the room
temperature region, becoming positive at higher
temperatures.

d. The bath coefficient ie positive at all temperatures,

but DECREASES in magnitude over the entire operating
tcmpgratura range .

XANSWER

YREFERENCE ¢ (C.01)

CA Reactor QCperator Training Manual, pp. VI-21 to VI-22

P
X




¥QDESTION H. 22 [1.,0)

MULTI CHOICE, SELECT THE CORRECT ANSWER

If the reativity and the temperature changes in the 'same
direction, ¢ bath coefficient ie "pusitive." If the reactivitly
and the tempelhgture changes in the opposite direction, the bath
coefficient 1s \negative., "

Which of the following correctly describe the characteristics of
the bath coefficien®dn standard FLIF fuel?

a. The bath coefNdcient is SMALL but positive in the room
temperature redNon, becoming negative at higher
temperatures,

b. The beth coefficiery is negative at all temperatures,
but INCREASEE in magh tude over the entire operating
temperature range.

£ The bath coefficient is DORGE but negative in the room
temperature region, becomiyg positive at higher
temperatures.

s The bath coefficient i1 posati at all temperatures.

but DECREASEE in magnitude over \\he entire operating
temperature range.,

Lot g 7E
XANSWER

b.

¥REFERENCE & (C.02)

GA Reactor Operator Training Manual, pp. VI-21 teo VI-ZZ




¥OUESTION H.24 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The operating characteristics of both the MARE 1 and MARK F

reactor systems cause the reactor response to be much more linear

than exponential in their response to reactivity changes.

What 1 the reason for this b&hnviorﬂ

XANSWER

d.

the short delay time for tramsferring heat to the
cooling water coupled with the large prompt negative
temperature coefficient,

the short delay time for transferring heat to the
cooling water coupled with the large prompt positive
temperature coefficient.

the long delay time for transferring heat to the
cowling water coupled with the large prompt positive
temperature coefficient.

the long delay time for transferring hs#at to the
cooling water coupled with the large prompt negative
temperature coefficient,

¥REFERENCE ¢ (C.0T)

BA Reactor Operator Training Manual, pp. VI-22

END OF CATEGORY H
GO ON TO CATEGORY 1
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CATEGORY
RADIOACTIVE MATERIALSL
HANDL ING, DISFOSAL, AND MAZARDS

¥QUESTION 1.0) [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
The portable survey instruments available at the GA Torrey Fines
facilities are vesed to detect the presence of ionizing radiation.
One type of instrument uses ¢ pancake like detector on the end of
a4 2 foot coaxaal cable. The detector ie sensitive to both gamma
and beta low energy radiation, which supports four range settings
on the instrument from 500 CPFM to S00,000 CFM full scale.

Which ONE of the following portable survey instruments fits this
description?

& Beiger counter (Ludlum Model )
b. Snoopy (NF-2)
(-8 Eberline FAC 18A

d. Juno Model

¥ANSWER
@
¥REFERENCE ¢ (6.01)

BA Reactor Qperator Training Manual, V-14 to V-186




*QUESTION 1.02 [1.0)

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The portable survey instruments available at the GA Torrey Fines
facilaties are used to detect the presence of lonizing radiation,
One type of instrument ds mainly used as & general survey mneter.
It ig an don-chamber and i1e capable of guantitative measurements
of beta and gamma radiation. It has & range of 2.5 mR/hr to 250
R/hr full scale.

Whach ONE of the following portable survey instrumente fite thie
description®

@, Geiger counter (Ludlum Model 7)
b. Snoopy (NF-2)
Cs Eberline FAC 1854
d. Juno Model
FAONBWER
d.
XREFERENCE # (G,02)

BA Reactor Operator Training Manual, V=14 to V-1%

)



¥QUESTION 1.03 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which ONE of the following portable survey instrumonis detects
ALFHA radiation usang ¢ scantillation-type detector?

@, Geiger counter (Ludlum Model 2)
b. Snoopy (NF-2)
Cs Eberline FPAC 18~
d. Juno Model
¥ANSWER
C
¥REFERENCE ¢ (G.02)

GA Reactor Operator Training Manual, V=18




AOUESTION 1.04 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The NEUTRON radistion detector, available at GA, has & radiometer
that reads full gcale 2 mRem/hr in four ranges [(x1, x 10, »100,

and »x10007,

Which ONE of the following portable survey instrumente fite this
description?

&, Geiger counter (Ludlum Model T)
b. Snoopy (NFP-2)
€ Eberline FAC 18A
d. June Model
¥ANCWER
b.
¥REFERENCE ¢ (G.04)

8A Reactor Operator Training Manual, Y-18



RQUESTION 1.0% [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which is one of the characteristics of fast NEUTRON type

radiation?

@ it has more penetrating power thanm BETA

radiation

b. it hase less donizing power than BETA
racdiation

[ it i usuwal. v classified as having a
positive charge

d. it is electromagnetic radiation

¥ANSWER
a.
Y¥REFERENCE ¢ ((B.0D)

Nuclear Energy, Raymond L.

Murray,
GA Reactor Operator Training Manual,

>

1978 Fergamon Fress INC.

Chapter V



FQUESTION 1.06 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which is one of the characteristics of ALPHA radiation?

[

b.

d.

XANSWER

C.

it has more penetrating power than EETA
radiation

it has lese i1onizang power than BETA
radiation

it i usually classified as havang a
positive charge

it is electromagnetic radiation

YREFERENCE % (G.06)

Nuclear Energy. Raymond L. Murray, 1975 Feroamon Fress INC.
GA Reactor Operator Training Manual, Chapter V
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XQUESTION 1.07 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Ingestion of what type of radicactive materials will cause the
most intermal baological damage due to cell ionization?

a. BETA emitters

b, GAMMA emitters

€ XRAY emitters
d. ALFHA emitters
XANSWER

d.
¥REFERENCE ¢ (G.07)

Nuclear Enerqgy, Raymond L. Murray, 1975 Fergamon Fress INC,
GA Reactor Operator Training Manual, Chapter V



PQUESTION 1.08 [1.,0]

MULTIPLE DICE, SELECT THE CORRECT ANSWEFR

The continuo monitores uvsed al the TRIGA Reactors Facility are
usually “"fiveMposition" detectors and are used to warn of
fuel 7experiment\felilure, or other hazardous radiologipal event.

Which of the followwng devices 18 used to satisfy the Technical

Specification requirhment for activating the evacuation alarm”

B, Continuous Alr Xonator (CAM)

b. RM~12

Co Radiation Area Monit (Rem)
- Eberline RM-14

¥ANSWER

. e g e re &

¥REFERENCE ¢ (G.0B)

GA Reactor Operator Training Manual, Chapter\V-17 to V-24

BA Technical Specificavions, Mk-1 & MK~F
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SQUESTION 1.09 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
The continuous monitors used at the TRIGA Reactors Facility are
usually "fixed position" detectors and are used to warn of
fuel /experiment failure, or other harardous radiological event.
Which of the following devices 1ie for high gamma field radiation
detection and activates the '"criticality" alarm?

a. Continuouws Air Momitor (CAM)

b. RM=-12

c. Radiation Area Monitor (RAM)

d. Eberline RM-14
KANSWER
b.
fREFERENCE # (BG.09)

GA Reactor Operator Training Manual. Chapter V=17 to V=24



XOUESTION 1,10 (1,03

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The continuous monitors used at the TRIGA Reactors Facility are
usually "fixed position' detectors and are used to warn of

fuel /experiment failure, or other hazardous radiological event,

Which of the following devices 18 mounted on top of the reactor
tank and maintains a chronological record of activity via a chart

recorder”
a. Continuous Air Monitor (CAM)
b- RN‘lz
T Radiation Area Monitor (RAM)

d. Eberline RKM-14
¥ANSWER
a.
FREFERENCE ¢ (G.10)

GA Reactor Operator Training Manual, Chapter V=17 to V-24

10



¥QUESTION 1.11 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the 10CFR20 limit for exposure to the SKIN of the whole

body™
a. 1.25 rem/calender quarier
b. Z.0 millirem/calender gquarter
S 7.9 rem/calender quarter
d. 18.75 rem/calender quarter
*ANSUWER
€.

¥REFERENCE ¢ (G.11)

BA Reactor Operator Training Manual, Chapter V-0 to V-1
10CFR20

|
%
¥
;
:

11



L
L.
Ce

d.

¥ANSWER

d.

10CFR20

*OUESTION 1.12 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWEF

1.295 rem/calender quarter
.0 millirem/calender qdnrter
7.9 rem/calender guarter

18.75 rem/calender guarter

¥REFERENCE & (G.12)

GA Reactor Operator Training Manual, Chapter V-10

What is tne 10CFR20 limit for exposure to the hands and feet?

to V=31



SOUESTION 1.17 [1.0]
MULTIPLE CHCICE, SELECT THE CORRECT ANSWER
A sealed specimen container which is more radicactive than
ecpected was dropped on the laboratory floor., The resulting dose
rate due to the specimen and activaled 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 [1] foot?

@ . 250 mR/hr

b. 2500 mR/hr

é. 25000 mR/hr

b. 250000 mR/hr

¥ANSWER

D2 = D1 x [di/d2]1"2

D2 = 28 x 100 = 2500 mR/hr

*REFERENCE ¢ (G.13)

Standard Distance-Time-8hielding calculation, previous Facility
reviewed examinations
Examination Equation Sheet




L.

Y ¥ANSWER

C.

OUESTION 1.14 [1.,0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which of the following correctly describes the access limitations
to the TRIGA Reactors Facility for a pregnant woman?

Fregnant woman shall be admitted ONLY with the
permission of the Physicist In Charge (FIC).

Fregnant woman shall be admitted i1f their whole body
exposure is limited to 500 Rem during their pregnancy.

Fregnant woman shall NEVER be permitted into the
Facility.

Fregnant woman shall be admitted ONLY with the
permission of the Managing Director, TRIGA Group.

¥REFERENCE ¢ (G.14)

GA Administrative Frocedures, pp. 19

14



SQUESTION 1,19 [1.00)]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER.

Which of the following terms describes the number of nuclear
transformations occurring per unit time?

@ . Ergs

b. Coulombs

18 € Roentgens
o d. Curies

€

&

Q FANSWER
d.
XREFERENCE % (1.01)

Radiological Safety, V
Nuclear Energy, Raymond L. Murrayv, 19785, Fergamon Fress INC.



¥OUESTION 1.16 [1.00]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER.

What are the FRIMARY RADIODACTIVE geses of concern that could be

released if a DRY beam tube were broken during TRIGA operation”
a. Oxygen-16 & Xenon-.7é&
b. uranium hexafloridey gas & ammonia
e tritium vapor & flaoride

d. Argon=41 & Nitroger- 16

¥ANGWER
d.
*REFERENCT @ (MODIFIED 1.02 for GR)

Radiological Safety, V
Nuclear Energy, Raymond L. Murray, 1975, Fergamon Fress INC.

16



¥QUESTION 1.17 [1.00]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER,

A large rectangular pipe can be installed on top of the MARE 1
graphite reflector to provide a neutron beam for radiography. A
large cylindrical beam stop i= suspended above the source pipe to
reduce the neutron dusage to the surrounding area.,

What ig the beam stop made of?

a. parraffin, borax, and lead

b. wax, BFT, and tile

Ca ceramic, greaphite, and wax
- I carbon compound, Cadmium, and gelatin
¥ANSWER
(= 3N
¥REFERENCE (NEW, 1,04 FROM SAMFLE TUBE TO DRIVE SHAFT)

GA Reactor Operator Training Manual, 1-41



-
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SQUESTION 1.18 [1.00]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER.

How does the transfer system function to MINIMIZE cordtamination
while inserting and removing samples from the terminus in the

core”?

*ANSWER

L.

The blower exhausts through a filter into the res ‘or
vaoom exhaust duct and pressurires the system to » @
the samplie into and out of the terminus.

The blower exhausts through a filter into the reaclor
room exhaust duct and draws a vacuum agn the system to
move the sample into and out of the terminus.

The blower draws air through a filter from the reactor
room exhaust duct and pressurizes the system to move
the sample into and out of the terminus.

The blower draws air through a filter from the reactor
room exhaust duct aind draws a vacuum on the system to
move the sample into and out of the terminus.

¥REFERENCE % (MODIFIED I.0% TO REFLECT GA REFERENCES)

GA Reactor Operator Training Manual, 1-41

iB



SQUESTION 1.19 [1.007
MULTIFLE CHOICE,; SELECT THE CORRECT ANSWER.

Which of the following would be the best absorber for high eneray
[ > 1 Mev,] gamma radiation?

a. lead bricks
. water
Cs polyethylene blocks

d. aluminum

¥ANSWER

@

¥REFERENCE ¢ (6.07) (1.1% MODIFIED FOR GA REFERENCES)

Radiological Safety. V
Nuc lear Energy, Raymond L. Murray, 1979, Pergamon Fress INC.

17



¥QUEST™NON 1.20 1.00)

MULTIFLE

\
OICE, SELECT THE CORRECT ANSWER. |
|
|

ztor [QF) relates absorbed dose to dose eguivalent
sed to ionizing radiation.

The quality
for persons ex

What ise the QF foN THERMAL NEUTRON radiation?

. 20 |

b, o |

|

Cs 3 |

| QF:* |
i |
|

¥ANSWER ?

|

: C. Ir‘ ¢-f¢'0 1j
*REFERENCE (1.17. MODIFIED FOR GA }

Radiological Safety, V

Nuc lear Energy., Raymond L. Murray, 1975, rgamon Fress INC. |



\
|
|
¥QUESTION\I.21 [1.00] }
MULTIFLE CHONCE, SELECT THE CORRECT ANSWER. 1
An indivicdual Who is twenty [20] years in age has started working i
with radicactive material. This person’'s accumulated occupational |
whole body radiatNon dose 18 zero [0.0]) Rem end this is l

4

]

documented on a foxmn NRC-4. BRased on the requirements of the Code
of Federal Regulatidns [10CFR20]:

What is the MAXIMUM FECMISEIER o body dose that this person
would be allowed to recgive /THIS YEART .
. E—Conrpgrml

¥ANEWER
(-~

% 8 [N-18] = § x [R0-18]1 = 8 ¥«

*REFERENCE (I1.25, modified for GA)

Radiological Safety. V 10CFR20,101[b] Dt ¢~ red




¥QUESTION 1.22 [1.00]
MULTIFLE CHDICE, SELECT THE CORRECT ANSWER.
A survey of radiation levels in the MARE F reactor room has beern
made by Health Fhysice personnel . The survey indicates 1BO
mRem/hr above background. A trace of I-135% airborne activity was
detected at 1 % 10°+-1B microcuries/ml. Based only on the results
of this survey:
What mindmum posting 18 reauired for the MARK F reactor room”™

@ YELLOW ROFE ecross LOCKED access door

b. CAUTION HIGH RADIATION AREA sign

[ 4 CAUTION RADIATION AREA sign

d. CAUTION AIREORNE RADIOACTIVITY AREA sign

¥ANSWER
b.
*REFERENCE

Rediological Safety, V
10CFR20

L___—___T—J
-



SQUESTION 1.27 [1.00]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER.
A survey of radiation levels in the MARE F reactor réom has besn
made by Health FPhyeice personnel. The survey indicates 7 mRem/hr
above background, A trace of I-170 airborne aclivity was detected
at 1 » 107=18 microcuries/ml. Based only on the results of this
sUrvey:
What minimum posting is required for the MARK F reactor room?

& . YELLOW ROPE across LOCKED sccess door

b. CAUTION HIGH RADIATION AREA sign

€ CAUTION RADIATION AREA sign

d. CAUTION AIREDRNE RADIOACTIVITY AREA sign
¥ANSWER
G
YREFERENCE

Radiological Safety, V
10CFR2D ;

END OF CATEGORY I
GO ON TO CATEGORY J



CATEGORY 0
SPECIFIC OPERATING CHARACTERISTICSE

SQUESTION J.01 [1.0]
MULTIPLE CHOICE, SBELECY THE CORRECT ANSWER

The reactor pits of both the MARK 1 and MARK F reactors are
gimilar in that they are made primarily of concrete, encompassing
& cylindrical tank,

What is the material composition of the MARK 1 reactor pit
cylindrical tank?

a. aron

b. steel

o aluminum

g zirconium
¥ANSHWER

Ca
YREFERENCE % (B.01)

BA Reactor Operator Training Manual, pp. 1-5 through 1-6



XQUESTION J.02 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The reactor pite of both the MARK 1 and MARN F reactors are
gimilar in that they are made primarily of concrete, encompassing

& cylindrical tank.,

What ie the material composition of the MARK F reactor pit
cylindrical tank?

& iron

b. steel

Cs ailuminum

d. zirconium
XANSWER

L.
¥REFERENCE ¢ (E.02)

GA Reactor Operator Training Manual, pp. 1~% through 1-6

L8



SOUESTION J.0T [1.0) | |
MULTIFLE CHOICE, SELECT THE CORREC ANSWER

Primary cooling wats  provides & vertice) radiation shield for
both the MARK 1 ant MARKE F r~actor designe.

How many feet of vertical shield water is normally provided by
the MARK 1 reactor design?

a. 12 feet
b. 16 feet
Ce 20 veet

d. 24 feet

FANSWEF ; |
b,

AREFERENCE & (B.OT)

GA Reactor Dperator Training Manual. pp. 1-5 through 1-6




SQUESTION J,.04 (1,00
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

both the MARK | and MARY F reactor designe.

How many feet of vertical shield water 18 normally provided by
the MARK F reactor design” '

a. 12 feet
b. 16 feet
s 20 feet

g. 24 4eet

PANSWER
c.
SREFERENCE ¢ (B, 04)

BA Reactor Operator Training Manual, pp. 1=-5 through 1-6

Frimary conling water provides a vertical radiation shield for
|
|
i
|




SOUESTION J.0% [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Whet is the FRIMARY cooling water mode of both the MARK 1 and
MARK F reactors?

a. radiation
L. forced convection
Ca natural conduction A

g, natural convection

*ANBWEFR
¢
RREFERENCE ¢ (B.OS)

GA Reactor Dperator Training Manual, pp. 1-4




SOUESTION J.06 (1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWEF
For the MARK 1 reactor:

What is the worth of a standard control rod”

a., 81.%0

b. 2,00

. 3,00

d. $5.80
FANSWER

KREFERENCE ¢ (C.06)

Gh Reactor Operatoer Training Manual, pp. 1-23
GA Reactor Operator Training Manual, APFENDIX B
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FQUESTION J.07 [1.0)
MULTIPFLE CHOICE, SELECY THE CORRECT ANSWER
For the MARY 1 reactor:

What is the woirth of the transient contrel rod?

@, $1.50

b. 82,00

€. 3,00

d. 5. 50
FANCWER

€.

¥REFERENCE & (C.07)

GA Reasctor Operator Training Manual, pp. 1-20
GA Reactor Operator Training Manual, AFFENDIX E




SONESTION J.08 [1.0)

CHDICE, SELECT THE CORRECT ANSWER
For the M F reactor:

What i1 the wiyth of the transient control rod?
&, $1.5%0
b. $2.00
€. $3.,00
¥ SPeeereo

d.  #5,50
YANSUWER 0SSy
d. sy & 7
E s
el

SREFERENCE ¢ (C.08)

GA Reactor Operator Treining Manual,
BGA Reactor Operator Training Manual, AFPFEN

w ;z:‘ouun4;—/Jr:ﬂﬁur'ftt‘—~aun"’/’
/dﬁgov— Pt N



YOQUESTION J.09 [1.0]

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
What is the withdraw time for the standard SHIM rod’.
e 2% seconds

b. 20 seconds

G 4% seconds

d. 50 seconds
EANGWER

C.

¥REFERENCE & (D.O2)

BGA Reactor Operator Training Manual, pp. 2-237




SQUESTION J.10 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANGWER

What is the withdraw time for the standard REC rod?

é. 2% seconds
b. % seconds
(S 4% seconos
d. 9% seconds
PANGWER

€.

¥REFERENCE ¢

(D.,OT)

GA Reactor Operator Training Manual, pp. 2-27

10



SQUESTION J.11 [1.0)]

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

What is the maximum length of travel for the MARK 1 éontrol rods”

b.

C.

d.
FANSWER

b.

15-1/4~inches for all rods, except the transient rod
which can move 0 inches.

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

18-inches for all rods, except the transient rod
which can only move 30 inches,

1B-inches for all rods, including transient rod.

*REFERENCE & (D.04)

GA Reactor Operator Training Manual, pp. 2-27

11



SOUESTINQN J.12 ([1.0)]
MULTIFLE OICE, SELECT THE CORRECT ANSWER

ctrical position indicetion developed for the
d REG control rod drives”?

How 18 the e
standard SHIM

é. a magneNic pickup counts the number of revolutions of
motor, which are summed to give position

set-up as an integrator, as connected to
which raises and lowers the rod.

b. a tachometer )
the drive mot

meter, driven by a separate two-phase
ition indication,

£ a 10-turn potent
motor, provides

d. & helipot is connect to the pinion gear, which raises

and lowers the rnd.
KANBWER
" De¢ orel
*REFERENCE & .D.O%)

BGA Reactor Operator Training Manual, pp. 2



SQUESTION J.12 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the length of the "follower" sections of a standard
MARK~F control rods?

b.

BANSWER

d.

15-<1/4 inchee for an aluminum follower and 18 inches
for a poison follower.

19-174 inches for both the aluminum and poison
followers.

18 inches for an aluminim follower and 15-1/4 ainches
for a poison follower.

18 inches for both the aluminum and poison
followers.

SREFERENCE ¢ (D.06)

GA Reactor Operator Training Manual, pp. 2-23




SQUESTION J.14 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the reason for adding & follower extension to a stenderd
MARK-F contreol rod”

& to unlﬂﬁncruase the rod worth of the standard rod

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

" to only decrease the rod worth of the standard rod

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

“ANSWER
b.
SREFERENCE ¢ (D.07)

GA Reactor Operator Training Manual, pp. 2-2T




SQUESTION J,.15 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the function of & "flux trap" type of follower on &
gstandard MARKE-F control rod”?

d.

¥ANSWER

to

to
of

to

to

only increase the rod worth of the standard rod

change the rod worth as desired by varying the 1lype
material used in the follower extention

only decrease the rod worth of the standard rod

add additional structurael support to the control rod

during thermionic testaing

SREFERENCE & (D.OB)

A Reactor Uperator Training Manual, pp. 2-2T



FQUESTION J.86 1T1.0)

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The motor drives for the MARK-1 and MAR) -F reactor control rods
ere ewnsentially the same erxcept that the deshpot device has been
modified for the MARL-F,

what is the purpose of the dashpot device”

@, To facilitate the speed adiustment cf the transient rod
drive for some experiments.

b, To reduce the impéecl stress effects on the
transient control rod after & pulse.

& To facilitate the speed adijustment of the rod drive
motors for some experiments.

d. To reduce the bottoming impact stress effects on the
control rod after a reactor trip.

¥ANSWER
.
SREFERENCE & (D.O0%)

GA Reactor Operator Training Menual, pp. 227 to 2-29



SQUESTION J.17 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWEF

The motor drives for the MARK~1 and MARK~F reactor control rods
pre essentially the seme except thet the dashpot device has been
modified for the MARK-F,

What is the difference between the dashpot devices used in the
two reactors”?

a., The speed adiustment 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 & Jlocation well above the water level.

[ The speed adjustment of the standard rod draive motors
for some experiments on the MARK-1,

d. The location of the dashpot on the MARK-F rode was
moved to & location well below the water level.

FANSWER
b.
¥REFERENCE ¢ (D.10?

GA Reattor Operator Training Manual, pp. 2-27 to 2-29

17



SQUEETION J.18 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which of the following detectors are used by the MARK. 1 reactor
NFF=-1000 safety/pulse channe.”

a. fission counter detector

L. compens«led ion chamber detector

€ scintillation counter detector

d. uncompensated ion chamber detector
YANEBWER

d.
*REFERENCE % (D.11)

6A Reactor Operator Training Manual, pp. 2-51 to 2-54

18




SQUESTION J.19 [1.0)

MULTIFLE CHDICE, SELECT THE CORRECT ANSWCK

Which of the following detectors are used by the MARK 1 resctor

NF=-1000 safety channel?

é. fission counter detector

b. compensated ion chamber detector
C. scintillation counter detector

- I uncompensated aon chamber detector

YANEWEF
d.
*REFERENCE ¢ (D.12)

BA Reactor Operator Training Manual,

19

pp. 2-31 to 2-%4



SOUESTION J.20 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANGWEFR
The types of nuclear instrumentation used at the Torrey Pines
reactor facilities varies to accomodate the wide range of reactor
power that must be monitored. The MARN F reactor piccoammeter
(K1), within the linear power channel, provides an indicetion
range from source level to approximately 400 kw steady state
operation,
Which of the following detectors are used by the K17

@, fission counter detector

. ctompensated ion chamber detector

€ scintillation counter detector
d. uncompensated ion chamber detector
FANSWER

b
¥REFERENCE % (D.13)

BA Reactor Operator Training Manuel, pp. 2-5%1 to 2-54



SQUESTION J.21 11.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The types of nuclear instrumentetion used at the Tor§¢y FPines
reactor fecilities varies to sccomodate the wide range of reactor
power that must be monitored. The MARE 1 reactor NM-1000

Operational Channel provides 10 decades of power indication, from
shutdown to full power.

Which of the following detectors are used by the NM-10007
a. fission counter detector
b. compensated jon chamber detector
Ce scintillation counter detector

d. uncompensated i1on chamber detector

FANSWER
a.
VREFERENCE ¢ (D.14)

GA Reactor Opnfatcr Training Manual, pp. 2-51 to 2-54



YQUESTION J.22 [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
For the MARK 1 resctor:

What is the approximate value of the reactivity loss due to
egulibrium XENON at 200 KW steady state power”

& 1 x 10-2 delta K/K

b. 1 » 10~T delts K/K

Ce 1 % 10-4 delta V/K

d. 1 % 10-5 delta K/¥
FANGWER

SREFERENCE & (C.04)

GA Reactor Operator Training Manual, pp. V1-26 to VI-28




KQUESTION 0.23 (1.0

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

For the MARK 1| reactor, after a start up from a stable shutdowr
condition to 200 kw steady state power, approximately:.

How long does it take 4or Yenon to reach equilibrium
concentration for this power level?

a. 10 to 20 hours

b. I0 to 40 hours

€ 60 to 70 hours

d. B0 to 90 hours

FANSWER

¥REFERENCE ¢ (C,0%)

GA Reactor Operator Training Manual, pp. VI-ZB




SQUESTION J.24 1.0)

MULTIFLE CHOICE, SELECT THE COFRECT ANSWER

There is @ reliable "rule of thumb" correlating reactivity
ingsertion and increasing power on the MARK 1 reactor.

What is this "rule of thumb?"

d.
FANBWER

one cent per kilowatt
one % delta~K/F per kilowatt
one cent per watt

one % delta-k/F per watt

*REFERENCE ¢ (C.12)

TRIGA TRAINING PROGRAM QUESTIONS

END OF CATAGORY J
GO ON TO CATEGORY K




CATEGORY K
FUEL MHANDLING AND CORE FARAMETERS
SOUESTION K.01 [1.0)
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
Based on GA TECHNICAL SPECIFICATIONE for the MARK 1 reactor:

What is the the maximum temperature limit for the standard HIGH
hydride fuel elements in the MARL 1 core”™

@, 1500 degrees C
b. 1030 degrees C

A G 800 degrees C

i
d. 830 degrees C
KANEWE R

Ce
*REFERENCE 8¢ (B.06)

GA TECHNICAL SFECIFICATIONS, 7.4

e e




RSQUESTION K,.02 [1.0]

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
Besed on BA TECHNICAL SFECIFICATIONS for the MARK 1 reactor:

What is the the maximum temperature limit for the standard LOW
hydride fuel elements in the MARK I core?

&, 1500 degrees C

b. 1030 degrees C

Cs B0O0 degrees C
d. 930 degrees C
¥ANEWER

d.
SREFERENCE ¢ (E.07)

GA TECHNICAL SPECIFICATIONS, 7.4

L8 )



. W

FQUESTION ¥.,0T [1.0)]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWEFR

What is the material composition of the MARL F's standard FLIF
unirradiated fuel”

b.

FANSWER

Ca

Maximum uranium content of 9.0 wt. % with a maximum
enrichment of 20%,

Maximum plutonium content of 9.0 wt. % with & nominal
addition of 70% Fu-239.

Maxaimum uranaium content of 9.0 wt.% with & nominal
enrichment of 70%.

Maximum plutonium content of 9.0 wt.% with a maximum
addition of 20% Pu-23I%9.

YREFERENCE ¢ (B.11)

GA TECHNICAL SPECIFICATIONS = MK F




What is the material composition of the MARK F'e staﬁaord control
rod or transient rod”

@, graphite impregnated with boron
b. compected and sintered boron cerbide
€. boron carbide mived with ziconium hydride
d. boron carbide mixed with aluminum oxide
*ANSWER
“.

SREFERENCE & (B.17)

BA Reactor Operator Training Manual, pp. 1-22 through 1-27

SQUESTION k.04 [1.,0]

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
|
1
|
|




SQUESTION K.O8 [1.0)

MULTIF CHODICE, SELECTY THE CORRECT ANEWER

What is t material composition of the MARK 1's standard control

@, te impregnated with boron
L.
e boron carbige mixed with ziconium hydride
d. boron carbide YWixed with aluminum oride
PANSWER
d.

o

pp. 1-22 through 1-27

YREFERENCE ¢ (B.14)

BA Reactor Operator Traiiang Manuval

o



SQUESTION ¥,.06 [1.0)
MULTIPLE CHOICE, SELECT THE CORRECT ANGWER

Common fuel element inspection tools are used to measure TWO
specific fuel element parameters.

What are these TWO parameters”

@, bulging and elongation

b. bowing and elongetion

€ bulging and out of roundness

d. bowing and out of roundness
¥ ANGWER

b,

SREFERENCE ¢ (C.19%)

GA Reactor Operator Training Manual, pp. 145 to 1-50



XQUESTION .07 [1.0)
MULTIPLE CHODICE, SELECT HE CORRECT ANSWER
The MAR!Z 1 reactor fuel temperature safety channels ;re
redundanrt, fail-safe moniter-g of fuel temperature. The channels
will scram the reactor when the trip limit is reached.
What is this trap limit?

a. H00 degrees F

b. 800 degrees

. 500 degrees C

d. B0O0 degrees F

FANSWEFR
C.
¥REFERENCE & (E.01)

TA Foactor Operator Training Manual, pp. 2-19%9



FQUESTION K,08 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARK 1 resctor fuel temperature safety channels are
redundant, fail-safe monitorse of fuel temperature.

What kind of temperature sensore provide the functional
anstrument signal to these channels”?

é. Resistance Temperature Detector (RTD)
b, Type K thermocouples
& Thermistor Type Device (TTD:
d. Type K doppler resonators
*ANOWEDN

b.
¥REFERENCE 8 (E.02)

GA Reactor Operator Training Manual. pp. 2-19



¥QUESTION K.09 [1.0]

MULTIFLE CHOICE, SBELECT THE CORRECT ANSWEFR

The MARK 1 reactor fuel temperature satety channels are
redundant, fail-safe monitors of fuel temperature.

Where are the temperature sensors associated with these channels
physically located?

a. within instrumented fuel elements.

b. integrated with the excore nuclear instrumentation.

€ within instrumented poison elpment:.

d. integrated with the incore nuclear instrumentation,
FANSWER

a'
¥REFERENCE & (E.OT)

BA Reactor Operator Training Manual, pp. 2-19



*QUESTION K.10 [1.0]

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

Two types of temperature probes are used to monitor ihe TRIGA
MARK 1 pit water temperature. One of these 1s made out of
platinum and feeds a signal to the Control System Console (CSC)
via the Data Aquisition and Control Unait (DAC).

What type of temperature detector is in the probe that feeds CGC
pool temperature indication?

@ . Resistance Temperature Detector (RTD)
b, Type K thermocouples
= Thermistor Type Device (TTD)
d. Type K doppler resonator
KANSWER
&,
¥REFERENCE ¢ (E.04)

BA Reactor Operator Training Manual, pp. 233

10



*QUESTION K.11 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Two types of temperature probes are used to monitor the TRIGA
MARK 1 pit water temperature. One of these feeds a digital

monitor in the auxiliary conscle. :

What type of temperature detector is an the probe that feeds
auriliary console pool temperature indication®

a., Resistance Temperature Detector (RTD)
t. Type K thermocouples
e Thermistor Type Device (TTD)
d. Type ¥ doppler resonator
LANSWER
C.
XREFERENCE & (E.O05)

GA Reactor Operator Training Manual, pp. 237

' §



SQUESTION k.12 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The TRIGA MARK 1 ventilation system consists of an exhaust blower
and absolute tilter.

Where are the exhaust blower and absolute filter located?

a. in the attic above the MARK 1 reactor room

b. along the wall next to the storage yard

Cs in the attic above the MARK F reactor room
d. along the wall next to the counting room
XANSWER

@
¥RCFERENCE & (E.06)

BA Reactor Operator Trainimg Manual, pp. 1-37



SQUESTION K.13 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The TRIGA MARK 1 ventilation system absolute filter is it with &
radiation detector that feeds a monitor in the auxiliary
instrument rack. This process radiation systeam initiates an
automatic protective funct on upon reaching its setpoint,
What 18 the setpoint for automatic ftunction?

a. 5 R/hru

b. 45 R/hr

G S mR/hr.,

d. 4% mR/hr.
KANSWER
[ 41

¥REFERENCE ¢ (E.07)

GA Reactor Operator Training Manual, pp. 1-37 & 2-33



a.

b.

FANSWER

b.

BA Reactor Operator Training Manual, pp. 1-37 &

*QUESTION k.14 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The TRIGA MARE 1 ventilation system absolute filter 1s fit with a
radiation detector that feeds a monitor in the auxiliary
instrument rack, This process radiation system initiates an

automatic protective function upon reaching its setpoint.

What is this automatic function?

initiates an automatic i1solation of the MARK 1
ventilation system and reactor room

initiates an audible alarm and light in the MARK 1
control room

releases the interlock that blocked the manual
isnlation of the MARKE 1 ventiletion system

initiates a flashing amber alarm in the MARK 1 reactor
room

¥REFERENCE & (E.08)

3]
i
A
A



XQUESTION ¥.15 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

A release of fission products from a damaged fuel elément into
the MARK F reactor room has occurr«d.

Which design characterastic ot the MARK F vertilation system
minimizes the release”

a. All radiation is discharged to the MARK 1 reactor room,
where the absolute filter traps it.

b. Common emergency exhaust blowers initiate so that a
minimunr .05 in of water under—-pressure 1s maintained.
- All radiation i1s discharced to the common vent stack

where it is diluted to acceptable levels and relesased.

d. Gaskets are installed on all doors to the room so that
a minimum .05 in of water under-pressure 1s maintained.

FANSWER
d.
*REFERENCE & (E.O0%)

~

GA Reactor Dpéfator Training Manuval, pp. 1-37 & 2-33

15



¥QUESTION

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What type

K.lé6 [1.0]

of radiation detector counter is mounted 16 the MARL: 1

reactor FPIT WATER monitor box™

d.

XANSWER

SGeiger~Muller counter
scintillation detector
fission chamber

proportional EBFZ ion chamber

¥REFERENCE ¢ (E.10)

BA Reactor

Operator Training Manual. pp.

16




XQUESTION K.17 [1.0]

MULTIFLE CHODICE, SELECT THE CORRECT ANSWER

The radicactivity rmunitor system for MARK 1 FIT WATER

radiocactivity initiates an automatic protective function upon

reaching ite preset setpoint.

What ie the FPRESET setpoint for this automatic function?®

@ 8 R/hr.
b. 45 R/hr
C. S mR/hr.
d. 45 mR/hr.
¥ANSWER
d.
¥REFERENCE & (E.11)

GA Reactor Dperator Training Manual, pp.

17

1-37 &



SQUESTION K.,18 [1.0)

MULTIFLE CHDICE, SELECT THE CORRECT ANEWER

The radicactivity monitor system for MARE 1 FIT WATEFR

radioactivaty anitiates an automatic protective funct;on upoh

reaching its preset setpoint.

What is this automatic function?

FANSWER

d.

initiates an autoatic isolation of
ventilation system and reactor room

initiates a flashing amber alarm on

releases the interlock that blockad
isolation of the MARK 1 ventilation

initiates an audible alarm and light

*REFERENCE ¢ (E.12)

GA Reactor Opérator Training Manual, pp. 1-37 & 2-0

the MARK 1

the CSC

the manual
system

“d
id



¥
i,

kNUESTION K,19 [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARE F reactor Standard Operating Frocedures for fuel loading
and unloading require that all fuel moves be logged in three
places. One of these places is on the fuel cards.

Which one of the following correctly describes the other two
places where fuel movements must be logged and how they are

logged™

EN in the logbook with black ink, and on the core display
board

b. flagged with a red sticker in the logbook, and on the
core display board

B4 in the logbook with red ink, and on the core display
board

d. flagged with a green sticker in the logbook, and on the

core display board
XANSWER

C.

XREFERENCE (K.221)

S0P XI, MARK F

19



QUESTION K.20 [2.00]

SHORT ANSWER

A TRIGA reactor i1is being loaded for criticality., The following
tabulation summarizes the the number of elements added and the
resulting steady state count rate. The source level [Ro) is
considered to e 1000 CPM. [R/Ro = count rate/source level)

NDO OF ELEMENTS COUNT RATE [CFPM] R/Ro Ro/R
S0 000 .00 9 0. 7.4
a% 4255 4,2% 0.235
&0 7000 7.00 $.143

How MANY fuel elements are REQUIRED for CRITICALITY?
SHOW ALL WORK AND STATE ANY ASSUMFTION MADE!

(1.5 pointe for APFLICATION, 0.5 points for VALUE]
[NOTE: Use of the extrapolation method is suggested but not
required. Show all work and assumptions mede. Graph paper 1s
provsided on the next sheet.]

FANSWER

[AFPLICATION]:

Set up graph properly. [0.50]
Flot points correctly. [0.850]
Draw intercept properly. [0.50]
[VALUE]:

ODbtain correct arswer. &7 %/~ . [0.50]

See attached sheet.
XEFERENCE (based on "K.21", modified for GA)

Q0F X1, "Fuel Loaeding and Unloading" - MARE 1
BA Reactor Operator Training Manual, é6-2 to &6-16
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KQUESTION k.21 [1.00]

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER.

A reactor control rod reactivity worth cal.bration is being
conducted using the using the "bump pariod method" in accordance
with the MARK~1 3tandard Operating Frocedures. The REG rod being
calibrated has .een withdrawn 1n E1X egual reactivity increments
to go from fully inserted to fully withdrawn. After EACH
withdrawal the STAEBLE FERIOD measurecd [between O watte arc 1 KWl
was +37 seconds. Use the attached curve of Excess Reactivit,"

Ve, "Reactor Feriod" if needed.

What is the tptal worth of this control rod?

a. $10,05

b $4. 464

2. $2.64

d. $1.20
¥ANSWER

d.

See attached sheet.
XROFERENCE (mbdi(xod from K.19, GA specific)
S0F IX, MARK 1

MARK 1 Flanmt Curves
Numerical Statement of the Inhour equation (from GA-F-14-101)

END OF CATEGORY K
G0 ON TO CATEGORY L
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CATEGORY L _
ADMINISTRATIVE FROCEDURES, FRECAUTIONS AND LIMITATIONS

SQUESTION L.OL1 [1.0]

MULTIFLE CHOICE, SELECT THE CORREL™ ANSWER

Following a SCRAM the MARK 1 control rods did not drop into the
core. Fer the Alarm and Scram Frocedures, as the Reactor Operator
you

X try the manual scram bar and turn off the magnet power hkey
¥ secure console power, and then restore it, and
¥ try to insert fuel rods by hand and insert spare control rods

What is the one(l) other thing that you can do to shut the
reactor down in accordance with the procedures”?

a. dump the emergency S0 gallon drums containing soluble
Boron in into the reactor pool. ™

b. remove fuel, starting at the B-ring

C. dump the emergency S0 gallon drums containing soluble

Cadmium in into the reactor pool.
d. remove fuel, starting at the D-ring
XANSWE
b.
XREFERENCE 8 (F.02)

80F VI-7, MK 1



SQUESTION L.O2 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Following & SCRAM the MARK 1 control rods did not drép into the
core. Fer the Alarm and Scram Frocedures, as the Reactor Operator
you:

¥ try the manual scram bar and turn off the magnet power key
¥ secure console power, and then restore 1t, anc
¥ try to insert fuel rode by hand and insert spare control rods

Why is it required to restore power to the console”

é. 80 that the radiation monitors would still work

o B 80 that fuel temperature could still be monitored

Cs 60 that the conductivity monitore would still wrrk

d. s0 that the power channels could still be monitored
¥ANSWER

dl
¥REFERENCE ¢ (F.OZJ)

SOF VI-7, MK 1

LS



¥QUESTION L.OT [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
Based on MARK 1 Technical Specifications and Adminis{rntive
Frocedures there are three types of defined "experiment"
classifications. Two of these are ROUTINE EXFERIMENTS and
MODIFIED ROUTINE EXFERIMENTS.
What ie name the other type of experiment classification”
Special experiment
Classified experiment
G Irradiation experiment
- P Fissile experiment
KANSWER
& .

*FEFERENCE

GA TECHNICAL SFECIFICATIONS - MK 1, 1.8
Administrative Frocedures, pp. 4




¥QUESTION L.04 [1.0]

MULTIFLE CHOICE, BELECT THE CUORRECT ANSWER

Operation of the Torrey Fines TRIGA Reacture Facility is under
the jurisdiction of the TRIGA Reactore Division of BGA.' The "TRIGA
Reactors Facility" organization ig part of this division.

What is the title of the FRINCIPAL head of the TRIGA Reactors
Facility organization? '

a. Fhysicist 1n Charge
. Fresident, Enterprises Divieion
Cs Chairman & Chief Executive Officer

d. Fresident, Torrey Fines TRIGA Reactors Division

¥ANSUWER
a.
¥REFERENCE

Adminisirative Frocedures, pp. 4-%



¥QUESTION L.OS [1.0]

MULTIFLE CHOICE,

FPer the TRIGA Reactors Facility Adninistrative Procedures, the
Emergency Response and Recovery Director
evaluating the facility's emergency procedures.

Who ie PRINCIFALLY disignated as the ERRDT

é.

b.

C.

d.
FANSWER
b.
XREFERENCE

Administra

Chief Security Officer
Fhysiciet in Charge

Health FPhysicist

Lead Senior Reactor Operator

SELECT THE CORRECT ANSHER

tive Frocedures, pp. 14

ie charged with



¥QUESTION L.06 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARE 1 Techn. cal Specifications identify the minimum pool
level above the top grid plate during reactor operation.

What is this operating limit?
a. 12 feet
b. 14 feet
. 16 feet
d. 18 feet
XANSWER

b.

¥REFERENCE ¢ (C.09)

MARK 1 Technical Specifications, 3.0



¥QUESTION L.O7 [1.0]

MILTIFLE CHDICE, SELECT THE CORRECT ANSWER

The MARK F Technical Specifications identify the minimum pool
level above the top grid plate during reactor operation.

What is this operating limit”
@ 12 feet
k. 14 feetl
Co 16 feet
d. 18 feet
¥ANSWER

C.

YREFERENCE ¢ (C.10)

MARE. F Technicel Specifications, 4.0



YOUESTION L.08 [1.0]

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

Neither the MARK 1 or MARK F Technicel Spccxficatiani permit
reactor operations with a bulk pool tempereture above a certain

limit,
What is this operating limit for bulk
a. 4% deqgrees C
b. 5% degrees C
Co &% degrees C
d. 7% degrees C
FANSUWER

C.

Y*REFERENCE & (C.11)

MARKE 1 Technical ESpecifications, 2.0
MARK F Technical Specifications, 4.0

pool temperature?



¥CUESTION L.O% [1.0)]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

MARK 1 Technical Specifications limit the reactivity worth for
all experiments. For MARK 1 operations:

What is the maximum reactivity worth for any individual
experiment?

@ . $1.00
k. $2.00
Cn $3.00
d. $4.00

FANSWER

¥RETERENCE ¢ (C.13)

MARKE 1 Technical Specifications, 8.2



POUESTI.N L.10 [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

MARK 1 Technical Specificetions limit the r.octavitv'worth for
all combined experaimen s,

What is the total absoiute reactivaity worth for any combination

of experimente”

d.
FANSWER

d.

YREFERENCE ¢

MARK 1 Technicel Specifications,

$1.00
$2.00
.00

84,00

(C.14)

For MARK

8.2

£ 0

1 operations:



SQUESTION L.11 [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
MAR) 1 Technical Speciticetions state thet fueled oxb.rxmonts
whiach are NOT cuvered elsewhere in the Technical Specifications
will be limited so that the total inventory of jodine 171 and 170
in eech ¢ periment ie restricted.
What is this inventory limit for fueled evperiments”
@, 1.% microcuries of jodine 171 and 1295
b 1.9 curies of jodine 131 and 118
Ce 1.9 mallirem of iodine 171 and 125
d. 1.9 rem of iodine 171 and 128
FANSWER
b,
SREFERENCE & (E.195)

MARE 1 Technical Specificeations, 8.2.4

11




SQUESTION L.12 [1.0]
MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

In accordance with the GA Torrey Fines Operating Proéoﬂuros and
the Code of Federal Regulati ne:

Which of the following situstions would reauire the DIRECT
supervision of & licensed SENIOR reactor operator”

a. ar unlicensed individual unloading fuel from the core
. & reactor operator treainee during start-up operation

C. & student who 1s opereting the reactor for training as
@ part of hig/her courses

d. an individual operating the MARK 1 reactor who is
licensed at another TRIGA facaility

¥ANSWER

¥REFERENCE & (F.01)

10CFRSS, 13
SOF 11, MK 1 & MK F




SQUESTION L.1T 1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

TRIGA tecility Radiological Safety requirements specify that only
containere made of & certain type of material may be used for
fissionable isotopes irradiated during In=Core experiments in the
rotary specimen rack,

What type of naterial must these isctope containere be made of?

@ steel

b. aluminum
C copper
d. ziconium
FANSWER

L.

REFERENCE ¢ (F,07)

Radiological Safety, V-5 to V-6




SQUESTION L.14 [1.0]

MULTIFLE CHOICE, SELECTY THE CORRECT ANGSWER

Considering the radiological safety aspects of in core
erperimentis:

What is the PRINCIFAL atvantage of using plastic sample
containers when irraciating specimens”™

b.

Ca

d.
¥ANGWER

SREFERENCE ¢ (F.08)

Radiovlogical Bgfoty. V=8 to V~é

activation of plastic is minimized by the low neutron
microscopic cross section of plestac

plastic is highly resistive to gamma flux degradation

corrosion of plastic is minimized by the low neutron
microgcopic cross section of plastic

plastic is highly resistive to thermal flux degradation




SQUESTION L.19 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

There are two external SCRAM circuits that cannot be
sautomaticelly tested by the Data Acouisition and Control Unit
(DAC) of the MARK 1 reactor. However, these inputs may be tested
manually. Per the MARE 1 Operating Procedures:

How 18 the "King Furnace'" SCRAM manually LOCALLY trippes”

é. by gquickly removing and then restaring auxiliary
breaber

poOwer

b. by removing the jumper on the baclk panel of the
auxiliary D.C. power supply

€ by quickly removing and then restoring auxiliary 120
VAC powsr

d. by removing the Jumper on the front panel of the

"furnace" power supply
YANSWER

d.

SREFERENCE ¢ (F.09)

8OP 11, 11-11
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SOUESTION L.16 [1.0)

MUL MIFLE CHOICE, SELECT THE CORRECT ANSWEK

MARK 1 reactor Technical Specifications limit the maximum
operating power level, except for pulsing operations.

What 1s this maxaimum operating power level”

&
b.
€.
d.

PANSWER

200 kilowatts
1500 kilowatts
250 watts

1500 watts

YREFERENCE & (F.10)

MARK 1 reactor Technical Specifications, 7,0

16




SQUESTION L.17 [1.0)

MULTIFLE CHOICE,

SELECT "HE CORRECT ANGWEFR

MARK. F reactor Technicael Specifications limit the maximum

operating power level,

except for pulsing operaticns.

What 18 this maximum operating power level”

a.
b.
C.
d.
PANSWER

b.

250 Kilowatts
1500 kilowatte
250 watts

1500 watts

sRi "ERENCE o (F.11)

MAR). F reactor Technical Specifications, 9.0



FRUESTI'N L.18B (1.0

MULTIFLE CHOICE, SELECT THE CORRECT ANSWEK

MARE. F Technical Specifications basically limit “trans.ient
operatione’ via TWO other parameters besides reactor power,

What are these TWO parameters”?
a. cladding temperature ano transient rear :vity added
b. fuel can pressure and fuel temperature added
C. fuel temperéture and trarsient reactivity added
d. fuel can pressure and cladding temperature sdded
FANSWE R

C.

¢REFERENCE $ (F.12)

MARK F reactor Technical Specitications, 9.2

iB



SQUESTION L.19 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The physical security controls for the MARE F roacto; are
gtricter that for the MARK 1 facility., The spaces within the MAR)
F reactor room must be aztively monitored with all intrusion
alarms se. in the "secure mode" when the area is UNDCCUFIED.
When is the MAREK F reactor reoom considered “"QCCUFIEDT"

@ when an armed security guard as present in the reactor
room

b. when & licensed Reactor Operator or Senior Reactor
Operator is ot the reactor console

Cs when an armed security guard ie withan a five minute
walking distance from the reactor room

d. when the "Senior Physicigt in Charge" ie in the reactor
eom

PANSWER

b.

SREFERENCE ¢ (F.13)

Administrative Frocedures and  equirements, JIII-1é6

19




SQUESTION L.20 [1.0?

MULTIFLE CHOICE, SELECT THE FORRECT ANSWER

Why are the physical security controle for the MARK é react or
gtricter that for the MARK 1 facility”

b.

d.

FANGWER

much «f the fuel cortains uranium enriched above 20
welight percent

secret De,artment of Defense experiments involving
thermionic testing

much of the fuel contains plutonium-23%9, a. ve 20
weight percent

secret Department of Defense experiments involving
thermo nuclear testing

SREFERENCE ¢ (F,'4)

Administrative Frocedures and Reauwirements, 111-16

END OF CATEGDRY L
END OF EXAM
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1.

12.
13.
14,

Cheating on the examination means an automatic denial of your application
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the cover sheet indicating that tne work is your own and you have not
received or given assistance in completing the examination. This must be
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Write "Last Page" on the last answer sheet.



15.

16.

17,
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20.

21.

22.
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1.00 even though vay got the four correct answers.

If the intent of a question is unclear, ask questions of the examiner
only.

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

To pass the examination, you must achieve an overall grade of 80% or
greater and at least 70% in each category.

There is a time limit of (6) hours for completion of the examination (or
some other time if less than the fu)) examination is taken).

When you are done and have tur.ed in your examination, leave the
examination area (DEFINE THE AREA)." If you are found in this area while
the examination is still in progress, your license may be denied or
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Ersure that all information you wish to have evaluated ag part of your
answer is on your answer sheet, scrap paper will be disposed of without
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CATEGORY A
FRINCIFLES OF REACTOR OFERATION
YRUESTION A.01 [1.0)
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER
ror General Atomic ' s, Torrey Fines MARK 1 reactor:

Which one of the following represents the FPRINCIFAL REFLECTOR
reed?

&, wNater
b. zirconium
Cs aluminum

o, graphite

FANSWER
d.
SREFERENCE #

GA Reactor Operator Training @nual, po. 1-16é6
GA Reactor Operator :raining Manual, pg. é&=7



SOUESTIDN A, 02 [1,01]

MULTIPFLE CHAOICE, SELECT THE CORRECT ANSWEFR
-,

For General Atomic’ s, Torrey Fines MARI. F reantor:

Which one of the following represents the FPRINCIFAL REFLECTOR
used”

a. water
b. zirconium
" aluminum

d. uraphite

FANSWER

SREFERENCE ¢

A Reactor Operator Training Manual, pg. 1-16
CA Reactwr Operator Training Manual, pa. 6-7

o AR O
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SQUEBTION A, 0T [1.,0)
MULTIPLE CHOICE, SELECT THE CORRECT ANSBWER

For General Atom c's Torrey Fines MARK F or MARY ] reactors, the
addition of a reflector has & specific effect on NEUTRON FolX:

Which one of the following v’ atemente correctly describes thie
effect”

a. With a reflector in place thermali flux 18 lower at the
eJge of the core,

b. With a reflector in place fast flux is higher at the
wdge of the core,

s With a reflector in place fast flux 18 lower atl the
edge 0y the core.

d. With & reflector in place thermal Flux 18 higher at the
edge of the core,

FANSWE R

d.

SREFERENCE ¢

GA Reactor Operator Training Manual, pg. 1-16
GA Reactor Operator Training Manual, pg. &-7




SQUESTION A, 04 [1.03
MULTIFLE CHDICE, SELECT THE CORRECT ANSWEKR

Which one of the following statements corectly doscrtbos the
property of a GOOD MODERATOR?

&, It slows down fast neutrons to thermal
energy levels via a large number ot collisions.

b. It slows down fast neutrons to thermal
energy levels viea & small number of collisions.

s It elowe cdown prompt neutrons to thermal
energy levels via & small number of collis:ons.

d. It slows down prempt neutronr to thermal
energy levels via a large nunber ot collisions.

g
l

FANSWER

b.

SREFERENCE ¢

BA Reactor Lperator Training Manua!. pg. 6-6



SCUESTION A. 085 (1,00
MULTIFLE CHOICE, SBELECT THE CORRECT ANGBWER

The MARK 1 reactor 18 at & power of 1 watt, with a 30 second
stable period. Y

How long will it take 4or power to reach S00 watts”
@, 186 seconds
b. 140 seconds
C. 124 seconds

d. Bl seconds

PANSWER

n/no = explt/T]
HO00 = euplt/T) y
In S00 = £/30
t = 6.21 x 30 = 186 seconds
PREFERENCE ¢

GA Reactor Operator Training Manual, pg. 6-13



SOUESTION A, 06 [1.03
MULTIFLE CHDICE, SELECT THE CORRELT ANSWER
The MARKE 1 reactor is at & power of 0.1 watt., 29 cents of
reactivity is inserted. Assuming., Lamga-eds = 0,08 ang
’.“‘ - 00007'
What ie the resulting stable reactrr periog”

a. 48 seconds

b. Ih seconds

Co 28 seconds

. 22 seconcs

NENSWER
b.
deltak/K = 285 »x ,007 = ,0018
T =L % //2////7 [Betd -~ delitak/kK) / Lamda-etd » deltak/k
T= (0,007 = 0,001B)/10,0018 » 0,08) "L" can be
neglected

T = 0.0052/(0.(’0‘0 » 0,08)

T = 36 cocbnds

KREFERENCE ®

GA Reactor Operator Training Manual, pg. 6-195



Lo

SQUESTION A.07 [1.01]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
The MARK F reactor was shutdown after an extended high power run,

How long will 1t tare “or the MAXIMUM xenon FOISON effect to
weeur”

a. 20 to 40 hours
b. S to 7 hours
Cs 1 to 3 houre

d. Immedi ately

PANEWE K

b.

YREFERENCE #

BA Reactor Operator Training Manual, pg. 6-20
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SQUESTION A, 08 [1.0)

MULTIFLE CHOICE,

BELECT THE CORRECT ANSWEK

How is FEAK FOWER related to REACTIVITY during a pulse?

b.

Co

d.

FANSWE R

C.

Feal power will
reactivity.

Feak power will
reactivity.

Feal power will
reactivity.

Fealk power will
reactivity.

SREFERENCE ¢

vary linearly with the prompt excess

vary a8 the saouare of the excese

vary &t the sguare of the prompt excess

vary linearly with the excess

GA Reactor Operator Training Manual, pg. 6é-33 through &-4é




SOUEETIN A, 0% L1.01]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The Mark F reactor 18 subcritical with a refd of 0,96 and 30
counte per second indicated, After a fuel element is removed the
count rate drops to 10 counte per second. No other changes have
oreur-ed,

What 18 the Kefd of the core with the fuel element removed”

A 0.9733
b. 0- 0800

Cs 0.B400

d. 0.6666
YANSWER
b.

CRI1/CR2 = [1 -~ Kefé2) 7 [1 - Ketsfl)d
20/10 = [ - Kefdd 7/ [1 - 0.96]
1 - Kefd =3 x 0,08 = 0,12

retd = 0O,BB0O0

PREFERENCE 9

BA Reactor Operator Training Manual, pg. 6-16



SQUESTION A, 10 [1.0)
MULTIFLE CHOICE, BELECT THE CORRECT ANBWEK

The core reactivity is affected 14 a void, such as an empty
speciman container fi1lled with ajir, 18 1nserted.

What 18 the reactivity effect for a 1% water volig 1n the MARK -1
reactor:

& NEGATIVE reactivity of about 10-6 delta=r/k,

b. NEGATIVE reactivity of about 10-7 delta=r/V,

c. FOSITIVE reactivity of about 10«6 delta-b /b,

d. FOSITIVE reactivity of about 10-7 delta=k/K,

FANBWE R

b.

PREFERENCE

GA Reactor Operator Training Manual, pg. 6-27 & Appendix R

10




STION A.11 (1,02

MULTI CHOICE, SELECT THE CORRECT ANSWER

The core r

ctivity is effected 14 @ void, such as an empty
speciman con '

iner filled with air, 18 inserted.

What 18 the rea

ivity effect for a 1% water void in the MARN ~F
reactor:

@, NEGATIVE ivity of about 10-6 % delta-b /i,
b. NEGATIVE reactivity of ebout 10-3 % delta-k/k,
Ce BOSITIVE reactivity Wf about 10-6 % delta-k /K,

d. FOSITIVE reactivity of delta~k /K,

FANSWE R

SREFERENCE #

GA Reactor Operator Training Manual, po. &6-23 &




SQUESTION ,12 [1,0)
MULTIFLE CHOICE, SELECT THE CORRECT ANBMWER

Which one of the following most closly approximates "Reactor
Feriod?" ,

&, The time in seconde 4¢r the neutron population to
increase by a factor of nearly 1,333,

b. The time in seconds for the neutron population to
increase by & factor of nearly 1.718.

c. The time in seconds for the neutron population to
increase by a factor of nearly 2,773,

d. The time in seconde for the neutron population to
increase by & factor of nearly 2.718.

FANESWER

d.

YREFERENCE ®

GA Reactor Operator Traimng Manual, pa. -9 through é~16




SQUESTION A. 17 (1,03
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
When referring to the reactivity of the MARY 1 reactor core:

Which one of the following statemente corectly explains the
equivalence of net dollar of reactivity”

a. One dollar [($1.00) 1% equivalent to Befs = 00,0073
delta~k /K,
b. One dollar [($1.00, 18 equivaient to ketd = 1,00
delta-K/K,
Ce One dollar [$1,00] 18 equivalent to Besd = 1,00
d. One dollar [$1,00) is equivalent to kKefd = 0,007%
delta~K /i,
YANSWER
a.

FREFERENCE %

GA Reactor Operator Training Manual, pg. &6~9 through 6~16




XOUEESTION A.14 T1.01]

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

TRIGA reactors are not permitted to be pulsed from power levels
above kW, y

Which one of the following statements correctly descrites the
reason for this requirement?

a. The additional fast neutron flux from the pulse coul
dangerously embrittle fuel cladding.

b. e additional heat from the pulse could cause pool
temperature limits to exceed op~-ating specifications.

Cs The additional thermal neutron flux from the pulse
could dangerously embrittle 4uel cladding.

d. The additional hedet from the pulse could cause fuel
temperature limits to exceed operating specifications.

¥ANSWER

d.

¥REFERENCE

GA Reactor Operator Training Manual, pg. é6~31 *hrough &-67




*QUESTION A, 49 [..020
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The basic parameter which permite the MARK 1 reactor system to
operate safely during ¢ ither steady-state or pulsing cpnditions

is the prompt negative temperature coefficient.

Which of the following effects ie the FRIMARY contributor to this
design chnr.ct.r:q}jc under these conditions™

a, doppler effects

b. core leakage

C. core spectrum—h.h‘.a;pg
d. core voiding

KANSWER

C.

KREFERTNCE %

GA Reactor Operator Training Manual, pg. 6-52 /’:o;z,

END OF CATEGORY @&
GO ON TO CATAGORY B



CATEGORY E
FEATURES OF FACILITY DEsSIGN

¥QUESTION E.O01 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The reactor pits of both the MARK 1 and MARI. F reactors are
similar in that they are mede primarily of conc-ete, encompassing

@ cylindrical tank.

What 1e the material composition of the MARK I reactor pit
cylind.ical tank?

a. iron

b. steel

Sa aluminum
d. Tirconium
KANSWER

Cas
IREFERENCE ¢

GA Reactor Operator Training Manual, pp. 1-5 throuoh 1-6



FOUESTION E. 02 11,00

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The reactor pite of both the MARE 1 and MARK F reactors are
similar in that they are made primarily of concrete, encompassing

& cylindrical tank.

What 1e the material composition of the MARK F reactor pit
cylindrical tank?

@, iron

L. steel

Cs aluminum
[ X8 zirconium
KANSWER

b.
YREFERENCE #

BA Reactor Operator Training Manual, pp. 1-5 through 1-¢6




SQUESTION E.OZ [1.0]

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

Frimary cooling water provides & vertical radiation shield for
both the MARK 1 and MARK F reactor designs. A

Mow many feet of vertical shield water 1s normally provided by
vwe MARK 1 reactor design”? '

a. 12 feet
b. 16 feet
(-5 20 fYeet

d. 24 feet

FANSWER
b.

A*REFERENCE ¢

GA Reactor Operator Training Manual, pp. 1-5 through 1-6



FOUCETION B.O4 [1.020

MULTIFLE CHOICE, SELECT THE CORRECT ANSUWER

Frimary cooling water provides a vertical radiation thxeld for .
both the MaRK 1 and MARK F reactor designs. |

{

How many feet of vertical shield water 18 normally provided by

the MARK F reactor design? 1
|
!

a. 12 feet
b. 16 feet
e, 20 feet

d. 24 feet

FANSWER
C.
SREFERTNCE ¢

BA Reactor Operator Training Manual, pp. 1-95 through 1-6&
|
|
\



SQUESTION E.OD [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the PRIMARY cooling water mode ot both the MARK 1 anc
MARK F reactors”

@, radiation

b. furced convection

@ natural conduction

d. natural convection
KANSWER

¥ dl
§ ¥REFERENCE #

GA Reactor Operator v Manuas ,

g |ty
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POJUESTION B.O6 [1.0]

MULTIPLE CHOICE, SELECT THE CORFECT ANSWER
Based on GA TECHNICAL SPECIFICATIONS for the MARK 1 reactor:

Whet 18 the the maxicum temperature limit for the stana.rd HIGH
hydride fuel elementg i1in the MARK 1 ceore?

a. 1500 degrees C

k. 1030 degrees C

Ee 800 degrees C

d. 530 decrees C
¥ANBWER

C.
SREFERENCE ¢

BA TECHNICAL SFECIFICATIONS, 7.4



\
YOQUESTION E.07 (1,01 ]
MULTIFLE CHOICE, SELECY THE CORRECT ANSWER
Based on GA TECHNICAL SFECIFT ATIONE for the MARK 1 reactors

Whact e “he the maximum temperature limit for the standard LOW
hydride fuei elemente in the MARY 1 core”

a. 1500 degrees C

be. 10230 degrees C

e BOO degrees C

d. 930 degrees C
FANSWER

d.
YREFERENCE

GA TECHNICAL SFECIFICATIONS, 7.4



SQUESTION B.08 [1,0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWEFK

Based on

GA TECHNICAL SFECIFICATIONE 4or the MARE F reactor:

When 18 the reactor congidered to be "shutdown™"

b.

KANBWER

wWhen sufficient control rods are i1inserted to assure the
reactor subcritical by at least %1.00,

When the highest worth rod is withdrawn and the
shutdown margin remaine lese than $0,850,

When sufficient control rode are inserted to assure the
reactor subcritical ty at least $0,.850,

When the highest worth rod 1s withdrawn and the
shutdown margin remains less than $1,00,

YREFERENCE ¢

GA TECHNICAL SFECIFICATIONS - MK F, 1.0



SQUESTION B.09 [1.0)

MULTIFLE CHMDICE,

What is the material composition of the MARE

clado ne?
a.
b.
Ce
d.

¥ANSWER

{ 4

stainless steel
zirconium
aluminum

hatnium alloy

YREFERENCE ¢

GA Reactor Operator Training Manual, pp. 1-12

SELECT THE CORRECT ANSWER

1’e LOW-hydride +fuel



¥QUESTICN B.10 [1.0)
MULTIPLE CHCICE, SELECT THE CORRECT ANSWER

What is the material compositicn of the MARK F'e HIGBH~-hydride
fuel cladding? .

a. stairnless steel

9. zZirconium

Ca aluminum

d. hafnium alloy
XANSWER

@
FREFERENCE #

GA AReactor Operatcer Training Manual, pp. 1-12



AOUESTION B.11 [1.03

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What ie the material composition of the MARK F's standard FLIF
unirradiated fuel? ;

b.

FANSWER

Cs

Maximum uraniam content of 2.0 wt.% with a maximm
enrichment of 20%. :

Maximum plutonium content of 9.0 wt.» with a nominal
addition of 70% Pu-229.

Maximum wranium content of 9.0 wt. % with & nominal
enrichment of 70%.

Meximum plutonium content of 9.0 wt. % with a ma.imum
addition of 20% Fu-239,

YREFERENCE ¢

GA TECHNICAL SFECIFICATIONE - MK F



SQUESTICON B.12 [1.03]

MULTIFPLE CHODICE, SELECT THE CORRECT HNSweR

What is the material composition of the MARI 1 s standard
unirradiated fuel?

LANSWER

animum uranium content of 9.0 wt.% with a maximum
enrichment of 20%.

Maximum plutonium content of 9.0 wt.% with a nominal
addition of 70%4 Fu-2373.

Maximum urainium content of 9.0 wt.% with a nominal
enrichment of 70%.

Maximum plutonium content of 9.0 wt. 4 with a maximum
arddition of 20% Fu-239.

YREFERENCE &

GA TECHNICAL SFECIFICATIONS - Mk I 4



SQUESTION E.17 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What 18 the material composition of the MARK F’s sl andard control
rod or trarsient rod?

a. graphite impregnated with boron

b. compacted and sintered boron carbide

c. bor on carbide mixed with ziconium hydride

d. boron carbide mixed w!th alumirum oxide
FANSWER

a.
YREFERENCE %

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




N B.14 [1.0]

MULTIFLE ICE, SELECT THE CORRECT ANSWER

What 1e the magerial comrosition of the MARK 1'se standard control
rod or transienth rod?

N,
a. graphite Ympregnated with boron

b. compacted andd sintrred boron carbide

£ voron carbide m¥yed wath ziconium hydr:de

d. boron carbide mixeld with aluminum oxide
KANSWER

d.

LA

1=-22 through 1+23

*REFERENCE ¢

GA Reactor Operator Training Manual, p

END OF CATEEGORY i
GO ON TO CATEGORY C



e

CATEGORY C
GENERAL OFERATING CHARACTERISTICS

¥QUESTION C.01 [1.02
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

1+ the reactivity and the tenperature changes in the same
direction, the bath coefficient ie "positive." If the reactivity
and the temperature changes in the opposice direction, the bath
coef‘icient s "negative."

Which of the following correctly describe the characteristice of
the bath coefficient *n the low-hydride and high-hydride standard
fuel?

a. The bath coefficient is SMALL but positive in the room
temperature region, becoming ne. ““‘ve at higher
temperatures.

b. The bath coefficient 1s negative at all temperatures.
but INCREASES in magnitude over *he entire operating
temperature range.

Ce The bath coefficient is LARBE but negative ir the room
temperature region, becoming positive at higher
temperatures.

d. The bith coefficient 1s positive at all temperatures,

but DECREASES in magnitude cver the entire operating
temperature range.

KANSWER

YREFERENCE ¢

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



«QUESTIQN C.02 [1.0)

MULTIFLE

DICE, SELECT THE CORRECT ANGWER

14 the reactiNty and the temperature changes in the same

direction, the Ypath coefficient 18 "positive.'" If the reactivity
and the temporat\re changes i1n the opposite direction, the bath
coetficient 18 '"n

wWhich of the followl
the bath coetficient

correctly describe the characteristics of
standard FLIF fuel?

&. The bath coeffi
temperature regil
temper atures.

Jont 16 BMALL but positive in the room
« becoming negative at higher

b. The bavh coefficient & negative at all temperatures,
but INCREASES i1n magnilude over the entire operating
temperature range.

Ce The bath ceoefficient 18 LA
ter erature region, becomin
temperatures.

3E but negative in the room
positive at higher

at alﬁ temperatures,
pe entire operating

d. The bath coefficient 1¢ positiv
but DECREASES in magnitude over
temperature range.

¥ANSWE &
B
Lece7¢d

*REFERENCE

GA Reactor Operator Training Manuwel, pp. VI-21 to VI-22



-

¥QUESTION C.0L [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWEK

The operescing characteristice of both the MARE 1 and MARK F

reactor systems cause the reactor response to be

than exponential in their response to reactivity thanges.

What 1s the reason for this behavior?

KANSWER

d.

the short delay time ot transferring heat to the
cooling water coupled with the large prompt negative
temperature coefficient.

the short delay time for transterring heat to the
cooling water coupled with the large prompt positive
temperatucre coefficient.

the loung delay time for transferring heat to the
cooling water coupled witin the large prompt positive
temperature coefficient.

the long delay Lire for transferring hefat to the
cooling water coupled with the large prompt negative
temperature coeffic.ent.

¥REFERENCE %

GA Reactor Operator Training Manual, pp. VI-22

much more linear



FQUESTION C.04 (1,01

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

For the MARK 1 reactor:

Wnat 18 the approximate value of the reactivity loss due to
equlibrium XENON at 200 KW steady state power?

&, 1 % 10-2 delta K/K

b. ' x 10-3 delta K/K

C. 1 x 10-4 delta kK/K

d. 1 % 10-9 delta K/K
KANSWER

|

¥REFERENCE

BA Reactor Operator Training Manual, pp. VI-26 to VI-28



il o
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¥QUESTION C. 05 [1.02

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

For the MARK 1 reactor. after a startup 4rom a stable shutdown

condition to 200 kw steady state power,

How long does it take for Xenon to reecih equilibrium

concentration for this power level”

a. 10 to 20 hours
B S0 to 40 hourse
Ce “0 to 70 hours

(.} BO to 90 hours

PANSWER

C.

KREFERENCE %

GA Reactor Operator Training Manual,

PP,

approximatel y:.

Vi-28




e ™

RQUESTION C.06 [1.0]

MULTIFLE CHDICZ, SELECT THE CORRECT ANSWER
For the MARY 1 reactor:

What is the worth of a standard control rod?

a. $1.50

b. $2.,00

C. $2.00

d. ¢5.50
KANSWER

b.

YREFERENCE

BA Reactor Operator Training Manual, pp. 1-23
BA Reactor Operator Training Manual, AFFENDIX B



SOUESTION C.07 [1,02

MULTIFLE CHOICE, SELECT The CORRECT ANSWER

For the MARK 1 reactor:

What i the worth of & transient control rod?

a. $1.50

b. $2.00

€. $3.00

d. $5.50
KANSWER

C.

¥REFERENCE ¢

A Reactor Operator Training Manual, pp. 1-23
BA Reactor Operator Training Manual, AFFPENDIX B



MULTIPL HOICE, SELECT THE CORRECT ANSWER
For the MARMNF reactor:

What is the wor of a transient control rod?

a. $1,50

b. $2.00

Co $3.00

(<1 5. 50
FANSWER

o J‘v“.-"‘t" IO“JI',’

Fensnmg L wrAm

7

Evival Lvam . orX

d.

SREFERENCE #

GA Reactor Operator Training Manual, pp. 1-20
GA Reactor Operator Training Manual, APFENDIX

x > T ,
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SQUESTION C.09 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MAREK 1 Technical Specification:
above the top grid plate during reactor operation.

What i1 thie operating limit”
a. 12 feet
b. 14 feet
Ce 16 feet
d. 18 feet
FAMNSWER

b.

YREFERENCE #

MAREKE 1 Technical Specifications,

- P

identify the minimum pool level



FQUESTION C.10 [1.03

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARK. F Technical Specitications identify the minimum pool level
above the top Qrid plate curing reactor operation.

What 16 this operating limit?®
a. 12 feet
b. 14 teet
C. 16 feet
d. 18 feet
FANSWER

C.

*REFERENCE #

MARKE F Technical Specifications, 4.0



KDUESTION C.11 [1.0]

MULTIFLE CHOICE.

SELECT THE CORRECT ANSWER

Neither the MARK 1 or MARE F Tecanical Specifications permit

reactor
limit.

operat.ong with a bull

pool temperature above a certain

What is this operating limit for bulk pool temperature?

a.
b.
Ce
d.
KANSUWER

C.

4% degrees
SS9 degrees
65 degrees

75 degrees

*REFERENCE %

c
c
©

c

MARK 1 Technical Specitfications, J.0
MARK F Techmical Specifications, 4.0



7 ———TE

KQUESTION C.12 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

There i€ a reliable "rule of thumb" correlating reactivity
insertion and i1ncreasing power on the MARK 1| reactor. .

What is this

a.
b.
Ce
d.
KANSWER

one

one

one

one

YREFERENCE ¢

"rule of thumb?"

cent per kilowatt
% delta-kE/K per kilowatt
cent per watt

% delta~k/kK per watt

TRIGA TRAINING FROGRAM QUESTIONS



SQUESTION C.13 11,03

MULTIFLE CHDICE, SELECT THE CORRECT ANSWEK

MARK 1 Technical Specifications limit the reactivity worth for
all experiments., For MARK 1 operatione:

What 1is the maximum reactivity worth for any individual

exper.ment?

a. $1.00

b. $2.00

C. 2. 00

d. $4,00
KANSWER !
c.

SsREFERENCE ®

MARK 1 Technical Specifications, 8.2



SQUESTION C.14 [1.0)

MULTIFLE CHOICE,

MARK 1 Technical Specifications limit the reactivity worth for
all combined experimente.

What 1s the total

of experimente?

&.
b.
(o
d.
FANSWER

d.

$1,.00
$2.00
$3.00

$4,00

*REFERENCE #

MARK 1 Technical Specifications,

SELECT THE CORRECT ANSWER

For MARK 1 operations:

absolute reactivity worth for any combination



SQUESTION C,.15 [1.0)
MULTIFPLE CHOICE, SELECT THE CORRECT ANSWER

Common fuel element inspection tools are used to msasure TWO
epecific fuel element purameters.

What are these TWO parameters”
a. bulging and elongation
b boving and elongation
€. bulging and out of roundnese
d. bowing and out of roundness
¥ANSWER

b.

SREFERENCE #

BA Reactor Operator Training Manual, pp. 1-45 to 1-50

—— A = A

END OF CATEGORY C
GO ON TO CATEGORY D



CATEGORY D
INCTRUMENTSE AND CONTROLS

¥OUESTION D.O1 [2.95)
SHORT ANSWER

The standard control rod drive, 1illustrated on the attached
FIGURE D-1, is basically the same for both the MARK 1 and MARK F

reactors.
a. What is the name of the component labled "A" on

FIGURE D-17 [0.51]
b. What ie the name of the component labled "E" on

FIGURE D-17 0.8
Cs What is the name of the compenent labled "C" on

FIGURE D-17 [0.5]
d. What is the name of the component labled "D" on

FIGURE D-17 [0, 51
€. What is the name of the component labled "E" on

FIGURE D-17 [0.8]
FANSHER
[0.85 eachl]
a. pull rod
b. motor cover [or motorl
Ce potentiometer cover [or potentiometer)

e push rod
e magnet
¥REFERENCE %

GA Reactor Operator Training Manual, pp. 2-



MAGNET WIRE CONODUIT

MAGNET COWN
ADJUSTMENT SCREW

MOTOR BIAS ANJUSTMENT

CENTER SWITCH
MOUNTING PLATE

MAGNET WIRE CONDUIT

MAGNET DRAW TUBE
ROD DOWN LIMIT SWITCH

MAGNET UP LIMIT SWITCH
ADJUSTMENT SCREW

e
0*

BLOCK

PULL-ROD "RMH
& L] -

®

.

BARREL

no. e
— &

CONNECTING ROD

Fig. P-| -Rod drive mechanism, showing components and adjustment
locations



MAGNET DRAW TUBE

ROD DOWN LIMIT SWITCH

PULL~-ROD SPRING

MOTOR COVER

PULL=ROD HOUSING =t

PULL ROD
LOCK NUT

MAGNET WIRE CONODUIT

MAGNET DOWN
ADJUSTMENT SCREW

MOTOR BIAS ADJUSTMENT

CENTER SWITCH
MOUNTING FLATE

MAGNET WIRE CONDUIT

MAGNET UP LIMIT SWITCH
ADJUSTMENT SCREW

POTENTIOMETER COVER

BLOCK

BARREL

FOOT

Fig. D=1 Rod drive mechanism, showing components and

~ &V

MAGNET ODRAW TUBE
MAGNET

ARMATURE
CONNECTING ROD

adjustment locations



YQUESTION D.O2 [1.01]

MULTIFLE CHOICE.

What 18 the withdraw time for the standard SHIM and SAFETY rodse”

a. 25
b. 35
C. 45
d. as
¥ANSWER

C.

seconds

seconds

seconus

seconds

CREFERENCE #

GA Reactor Operator Training Manual,

SELECT THE CORRECT ANSWER



SQUESTION D.OT [1.01]

MULTIFPLE CHOICE, SELECT THE CORRECT ANSWER

What 18 the withdraw time 4or the standard REG rod?
a. 29 seconds

b. 35 seconds

C. 4% eeconds

d. 5% seconds

¥ANSWER

Ce

FREFERENCE %

BGA Reactor Operator Training Manual, pp. 2-23



*QUESTION D.0O4 [1.01]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the maximum length of travel for the MARK 1 control rods?

b.

C.

d.
¥ANSWER

b.

15~1/4~inches for all rods. except the transient rod
which can move 30 inches.

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

18-inches for all rods, except the transient rod
which can only move 30 inches.

1B8-inches for all rods, including transient rod.

Y*REFERENCE %

-

GA Reactor Operator Training Manual, pp. 2-20



¥QUESTION D.O% [1.0]

MULTIFLE CHOIC SELECT THE CORRECT ANSWER

HMow 19 the electNical position indication developed for the
stancard SHIM and \REG control rod drivee?

a. a magneti pickup counts the number of revolutions of
the drive mitor, which are summed to give position
andication,

t-up as an integrator, is connected to
whitch rairses and lowers the rod,

b. a tachometer,
the drive motor,

eter, driven by a separate two-phase
tion indication.

Ce a 10-turn potenta
motor, provides po

d. a helipot i1is connect to the pinion gear, which ralises

and lowers the rod.

FANSWER
VY

c. J"‘L.,‘)

YREFERENCE %

GA Reactor Operator Training Manual, pp.



XQUESTION D.C6 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the length of the "follower” sections of a standard
MARK~-F control rods” }

a, 15-1/4 inches +4or an aluminum follower and 18 inches
for a poison follower.

b. 15-1/4 inches for both the aluminum and poison
followers.

€. 18 inches for an aluminum follower and 15-1/4 i1nches
for a poison follower.

d. 1B 1nches for botn the aluminum and poison
followers.

*ANSWER
d.
YREFERENCE ¢

AT

6A Reactor Operator Trainina Manual, pp. 2-27



1
i

SQUESTION D.0O7 [1.0]
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER |

What is the reason for adding a follower 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 i1n the follower extention

Ce to only decrease the rod worth of the standard rod

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

FANSUWER
b.
SREFERENCE #

GA Reactor Operator Training Manual, pp. 2~23



*QUESTION D.O0B [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What 1s the function of a "flux trap" type of follower on 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 follower extention

Cs to only decrease the rod worth of the standard rod

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

FANSWER
é.
¥REFERENCE ¢

GA Reactor Operator Training Manual, pp. 2~20




A i
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SQUESTION D, 0% [1,0)

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The inotor drives for the MARK-1 and MARK~F reactor control rods
are essentially the same except that the dashpot device has been
modified for the MARM-F,

What 1s the purpose of the dashpot devace”

a. To facilitate the speed adiustment of the transient rod
drive for some experiments.

b. To reduce the impact stress effecte on the
transient control rod after a pulse.

e To facilitate the sperd adjiustment of the rod drive
motors for some experiments.

d. To reduce the bottoming impact stress effects on the
control rod after a reactcor trip.

EANSUWER
d.
*REFERENCE %

BA Reactor Operator Training Manual, pp. 2-27 to 2-29



R ot

SQUESTION D.10 [1,0]

MULTIPLE CHDICE, SELECT THE CORRECT ANSWER

The motor drives for the MARK=-1 and MARK-F reactor contrel rods
are essentially the same except that the dachpot device has been
modified for the MARM~F,

What is the difference between the dashpot devices used in the
two reactors”

b.

FANSWER

b.

The spesd adjustment of the transient rod drive
for some experiments on the MARK-F,

The location of the dashpot on the MARK-F rods was
moved to a location well above the water level.

The speed adjustmnent of the standard rod drive motors
for some experiments on the MARK-~1.

The location of the dashpot on the MARK~F rods was
moved to a location well below the water level.

XREFERENCE #

BA Reactor Operator Training Manual, pp. 2-27 to 2-29



¥OUESTION D.11 [1,0)]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which of the following detectors are used by tne MARK-I reactor

NFF-1000 safety/pulse channel”

a.
b.
C.

d.

RANSWER

d.

f{issi10n counter detector
compensated i1on chamber detector
scintillation detector

uncompensated i1on chamber detector

SREFERENCE ¢

BGA Reactor Operator Training Manual, pp. 2-51 to 2-54



¥QUESTION D.12 [1.03
MULTIFLE CHOICE, SELECT THE CORRECT ANBWER

Which of the following detectors are used by the MARK

NF=1000 safety channel”
a. fission counter detector
b. compensated ion chamber detector
C. scintillation detector

d. uncompensated i1on chamber detector

FANSWER

d.

¥REFERENCE #

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

1 reactor



SQUESTION D.13 ([1,0)

MULTIFLE CHOICE, SELECT THE CORRECT ANGWER

The types of nuclear instrumentation used at the Torrey Fines
reactor facilities varies to accomodate the wide range of recctor
power that must be monitored. The MARK F reactor piccoammeter

(K1), within the linear powe- channel, providee an indication
range from source level to approvdimately 400 kw steady state

nperation,

Which of the following detectors are used by the K17
a, fission counter detector
b. compensated 1on chamber detector
Ce scintillation counter detector

d. uncompensated 1on chamber detector

FANSWER
b.

SREFERENCE ¢

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



A Sy

YRUERTION D.14 [1,.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The types of nuclear instrumentation used at the Torrey Fines 1
reactor facilities varies to accomodate the wide range of reactor

power that must be monitored. The MARK 1 reactor NM=1000 |
Operational Channel provides 10 decades of power indication, from l
shutdown to full power. |

Which of the following detectors are used by the NM-10007

a. fission counter detector

b. compensated ion chamber detector

Ce scintillation counter detector

o, uncompensated ion chamber detector
KANBWER

& .
YREFERENCE ¢

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

END OF CATEGORY D
GO ON TO CATEGORY E



e

CATEGORY E
SAFETY AND EMERGENCY BYSTEMS

SQUESTION E.01 [1.0]
MULTIPLE CHDICE, SELECT THE CORRECT ANSWER
The MARK 1 reactor fuel temperature safety channels are
redundant, fail-safe monitors of fuel temperature. The channels
will scram the reactor when the trip limit is reached.
What is this trip limit?

a. 500 degrees F

b. BOO degrees C

C. 500 degrees C

F

d. BOO degrees

FANSWER
C
KREFERENCE ¢

GP Reactor Dporﬁtor Training Manual, pp. 2-19



*QUESTION E.O2 [1.01
MULTIFLE CHOICE, SELECY THE CORRECT ANSWER

The MARKE 1| reactor fuel temperature satety channels are
redundant., fail-safe monitors of fuel temperature.

What kind ot temperature sensors provide the functional
instrument signal to these channels”

a. Resistance Temperature Detector (RTD)
b. Type K thermcoccoupl es
(-3 Thermistor Type Device (TTD)
d. Type K doppler resonators
YANSWER
b.
¥REFERENCE ®

BA Reactor Operator Training Manual, pp. 2-19




SQUESTION E.OT [1.012

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARK 1 reactor fuel temperature safety channels are
redundant, faill-safte monitors of fuel temperature.

Where are the temperature sensors assocliated with these channels
physically located”

a. within instrumented fuel elements,

b. integrated with the excore nuclear instrumentation.

Cs within instrumented poison elements.

d. antegrated with the incore nuclear instrumentation,
KANSWER

@ .
¥REFERENCE ¢

6GA Reactor Operator Training Manual, pp. 2-19



SQUESTION E.O04 [1.,0)

MULTIPLE CHOICE, SELECT THE CORRECT ANSWEK

Two types of temperature probes are used to monitor the TRIGA
MARK 1 pit water temperature. One of these 1& made out. of
platinum and feeds a signal to the Control System Console (CSC)
via the Data Aguigition and Control Unit (DAC).

What type of temperature detector 1s i1n the probe that feeds CSC
pool temperature indication”

a. Regsistance Temperature Detector (RTD)
b. Type K thermocouples
Ce Thermistor Type Device (TTD)
d. Type K doppler resonator
FANSWER
a.
SREFERENCE ¢

~.TY

GA Reactor Operator Training Manual, pp. 2-33




SOUESTION E.O0S (1,02

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Two types of temperature probes are used to monitor the TRIGA
MARK 1 pit water temperature. One of these feeds a digital
monitor in the auxiliary console.

What type of temperature detector is in the probe that feede
auxiliary console pool temperature indication?

a.
b.
C.
d.
FANGWER

Ce

Resistance Temperature Detector (RTD)
Type K thermocouples
Thermistor Type Device (TTD)

Type K doppler resonator

SREFERENCE #

GA Reactor Operator Training Manual, pp. 2-32



SQUESTION E. .06 (1,00
MULTIPLE CHOICE, SELECT THE CORRECT ANGWER

The TRIGA MARK 1| ventilation system consiste of an oxh.utt bl ower
and absolute filter.,

Where are the exhaust blower and abscolute filter located”™
a. in the attic above the MARE 1 reactor room
e. along the wall next to the sturage yvard

C. in the attic above the MARK F reactor room

d. along the wall next to the counting room
SANSWEK
a.
: AREFERENCE 4

GA Reactor Operator Training Manual, pp. 1-37




SOUESTION E.O7 (1,00
MULTIFLE CHOICE, BELECT YHME CORRECT ANSWEK
The TRIGA MARE | ventilation system absolute 4i1lter 18 431t with &
radiation detector that feeds a monitor 1n the auxiliary
instrument rack. Thigs proceses radiation svetem initiates an
automatic protective function upon reaching ite setpoant,
What is the setpoint for this automatic function”

a. 5 ﬁ/hr.

b. 4% R/hr

Ca S mR/hr .,

€, 4% mR/hr,
i §ANGWER

C.

WREFERENCE %

BGA Reactor Operator Training Manual, pp. 1=-37 & 2-32

65




SQUESTION E.OB [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The TRIGA MAREK 1 ventilation system absolute filter is 41t with o
radiation detector that feeds a monitor in the auxiliary
instrument rack, This process radiation system initiates an
automatic protective function upon reaching itse setpoint.

What is this automatic functien”
a. initiates an automatic i1solation of the MARK 1
ventilation system and reactor room
control room

. Ce releases the interlock that blocked the manual
. 1solation of the MARK 1 ventilation system

d. initiates & flashing amber alarm in the MARK 1 reactor
room

“m S

b. initiates an audible alarm and l1ight i1n the MAakk |}
YANSWER
b.
YREFERENCE ¢

BA Reactor Operator Training Manual, pp. 1-37 & 2-33



SQUESTION E.O09 (1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

A release of 4isgion progucts from & damaged fuel element into
the MAREK F reactor room has occurred, b

Which design characteristic of the MARE F ventilation system
minimizes the release”

@, All radiation i1s discharged to the MARK 1 reactor room,
where the absolute filter traps 1t.

b. Common energency exhaust blowers initiate so that a
minimum .05 1n of water under-pressure 18 maintained.

Cs All radiation 18 discharged to the common vent stach
where 1t 18 diluted to acceptable levels and released.

d. Bashets are installed on all doore to the room 80 that
a minimum 0% 1n of water under-pressure 18 maintained.

BANSWE R
o,

CREFERENCE ¢

GA Reactor Operator Trainming Manual, pp. 1-37 & 2-23



SQUESTION E.10 (1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What type of radistion detector counter is mounted in the MARE |
reactor FIT WATER monitor box” ;

a. Geiger-Muller counter

b. scintillation detector

c. fission chamber

d. proportional BFZ 1on chamber
FANSWER
a.
SREFERENCE ¢

BA Reactor Operator Training Manual, pp. 1-37 & 2-33
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SQUESTION E. 211 [1.0)0
MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The radicactivity monitor system for MARE 1 FIT WATER
radiocactivity initiates an automatic protective function upon
reaching ite preset setpoint,
Whet is the FPRESET setpoint 4or this automatic function™
a. S R/hr,
b. 4% R/hr
[ S mR/hr,
d. 4% mR/hr,
FANSWE K
d.
YREFERENCE

GA Reactor Operator Training Manual, pp. 1-37 & 2~30



SQUESTION E.12 (1.03

The radiocactivity momitor system for MARK 1 FIT WATER
radioactivity initiates an automatic protective functipn upon
reaching its preset setpoint,

What 1 this automatic function®™

a. iMitiates an automatic 1solation of the MARK |
ventilation system and reactor room

b. initiates a flashing amber alarm on the CSC

Ce releases the interlock that blocked the manual
isolation of the MARK 1 ventilation system

d. initiates an aucible alarm and light

PANSWER
d.
SREFERENCE ®

GA Reactor Operator Training Manual, pp. 1-37 & 2«33

MULTIFLE CHOICE, SELECT THE CORKECT ANSWER
|
J
|




SQUESTION E. 13 (1,00
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What 1s the maximum permissible activity in the pool water”

a. 1.0 microcuries per cubic centimeter

b. 0.1 curies per cubic centimszter

€. 0.1 microcuries per cubic centimeter

d. 1.0 curie per cubic centimeter
PANGWER
f' c.
| SREFERENCE #

(2 ]
4

6GA Reactor Operator Training Manual, pp. 1-72 & 1-2

-

g e



SQUESTION E.14 [1.0)

MULTIPFLE CHOICE, SELECT THE CORRECT ANSWER

Based on both the MARK F and MARK 1 Technical Specificeations:
What is the reactivity Tkefdd limit for storage of opoﬁt fuel”

&, beid must be less than 0,60 for all conditions of
moderstion”

b. Kefd must be less than 0,70 for all sonditions of
moderation?

€ Vedtd must be less than O.8B0 for all conditions of
moderation™

g, Fedd must be less than 0. 90 4or all conditions of
moderation”

PANSWE F
€.
SREFERENCE #

MARE. F and MARK 1 Technical Specifications




SOUESTION E .19 (1.0
MULTIPLE CHDICE, SELECT THE CORRECT ANSWER
MARE 1 Technical Bpecifications state that fueled experiments
which are NOT covered elsewhere in the Technical Specifications
will be limited so0 that the total inventory of iodine 121 ang 139
in each experiment 1s restricted,
What is this inventory limit for fueled experiments”

&, 1.5 mizrocuries of iodine 171 and 139

b. 1.9 curies of 10dine 171 and 135

Cs 1.5 millirem of iodine 121 and 135

d. 1.9 rem of 10dine 131 and 1395

SANEWER
b.
SREFERENCE ¢

MARK 1 Technical Specifications, B8.2.4

-

END OF CATEGORY E
G0 ON TO CATEGORY F




CATEGORY F
STANDARD AND EMERGENCY OFERATING FROCEDURES

SQUESTION F,.O1 (1.0

MULTIPLE CHDICE, SEL: 7 THE CORRECT ANSWER

In accordance with the GA Torrey Fines Operating Frocedures and
the Code of Federal Regulations:t

Which of the 4ollowing situations would reguire the DIRECT
supervision of a licensed SENIOR reactor operator”

a. an unlicensed individual unloading fuel $rom the core
b. & reactor operator trainee during start-up operation

Ca a student who is operating the reactor for training as
@& part of his/her courses

d. an individgual operating the MARK 1 reactor who 18
licensed at another TRIGA facility

PANEWER

a.

YREFERENCE

10CFRSS, 13
SOF 11, MK 1 & MK F

A



FQUESTION F,O02 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANGWER

Foliowing a SCRAM the MARF 1| control rods dio not drop into the
core. Per Lthe Alarm and Scram Frocedures, as the Reactor Operator
yout

% try the manual scram bar and turn off the magnet power key

¥ secure console power, and then restore 1t, and

¥ try to insert fuel rods by hand and i1nsert spare control rods

What i1s the one(l) other thing that you can do to shut the
reactor down in accordance with the procedures”

a. dump the emergency 50 gallon drums containing soluble
Foron into the reactor pool.

b. remove fuel, starting at the B-ring

Cs dump the emergency S0 gallon drums containing soluble
Cagdmium in into the reactor pool.

d. remove fuel, starting at the D-ring
FANSWE R

b.

|
WREFERENCE 1
1
i
1
1




s

?
?

SQUESTION F.OZ [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER
Following @ SCRAM tne MARK 1 control rods did not drop into the
core. Per the Alarm and Scram Frocedures, as the Reactor Operator
yous
f try the manual scram bar and turn off the magnet power ley
¥ secure console power, and then restore 1t, and
8 try to insert fuel rods by hand and insert spare conirol rods
Why 18 it reguired to restore power to the console”

a. 0 that the radiation monitors would still worl

. 80 that fuel temperature could still be monitored

g 80 that the conductivity monitore would still work

d. 0 that the power channels could still be monitored
PANSWER
d.
SREFERENCE

SOF VI-7, MK 1}



-

-

SOUESTION F.04 (1.0
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

wWhere are the power supplies for the control rod electromagnets
in the SCRAM circuit, rod mechanism potentiometers, ang the
solenoid controlling air to the transat rod located?

a. Data and Aguisition and Control UWUnit,
b. Control System Conscole, Module 1}
Ce Data and Aguisition and Control Unit,

d. Control System Console, Module 7

FANSWER

SREFERENCE
'Op Vl"’n M1

Sheld 1

Shels 7

BA Reactor Operator Training Manual., pp. 11«1 to 11-14



A ey e

SQUESTION F,.O05 [1.0)

MULTIPLE CHDICE, SELECT THE CORRECT ANSWER
The “"watchdog" board acts as & monitor for MARK 1 reactor control
computer software by providing four completely inJdependent power
outputes to separate software modules.
Where is this "watchdog"'" board located”

a. Data and Aguisition and Control Unit, Shelf 1

b. Control System Consule, Module 1|

Ce Data and Aguisition and Control Unit, Shelf 7

d. Control Sysetem Console, Module 7

YANSWER

c.

SREFERENCE

SOF VI-7, MK 1}
A Reactor Operator Training Manual, pp. I1-1 to I1-14



SOUESTION F. 06 [1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWEK

The "watchdog" boarc acts as & monitor for MARE | reactor control
computer software by providing four completely independent power
outputs to separete software modul es.

What is the one other function of this "watchdog" board”
a. warns the the Reactor Operator of excessive control
relay contact voltage

b. shiuts down the reactor 1n cese 0f a computer

malfunction
c. warng the the Reactor Operator of excessive control
rod magnet voltage
d. fail-safte power supply to the SCRAM circuat
PANSWE K
b.
YREFERENCE

80F VI-7, MK 1
GA Reactor Operator Training Manual, pp. 11-1 to 11-14




SCUESTION F. 07 [1.0)

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

TRIGA facility Radiological Satety reguirements specify that only
containers made of a certain type of material may be ueed {for
fissionable isotopes irradiated during In-Core experiments in the
rotary specimen rack,

What type of material must these 1sotope conta:nere be made of”
a. steel

b. aluminum

Ce copper

d. ziconium

RANSWE R

b.

YREFERENCE

Radiological Safety, V-5 to V-6



SQUESTION F.O08 [1.0)]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Considering the radiological satety aspects of 1n core
experiments: ‘

What 18 the PRINCIPAL atvantage of using plastic sample
containers when irradiating specimens?

@, activation of plastic 16 minimized by the low neutron
microscopic cross section of plastic

b. plastic 18 highly resistive to gamma $lux degradation

C. corrosion of plastic 18 minimized by the low neutron
microscopic cross section of plastaic

d. plastic is highly resistive to thermal flux degradation

FANSWER

YREFERENCE

Radiological Satety, V-5 to V-6



SQUESTION F.O09 [1.03

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

There are two external SCRAM circuits that cannot be
automatically tested by the Date Acouisition and Control Umit
(DAC) o+ the MARK & reactor. However, these 1nputs may be tested
manually. Fer the MARLE 1 Operating Frocedures:

How is the "King Furnace" SCRAM manually LOCALLY tripped”™

a. by Qquickly rembving and then restoring auxiliary breaker
power
b. by removing the jumper on the back panel of the

auxiliary D.C. power supply

C. by quickly removing and then restoring auxiliary 120
VAC power

d. by removing the jumper on the front panel of the
"$urnace" power supply

FANGWE R

d.

SREFERENCE
SOF 11, 11-11



SQUESTION F,10 (1,02
MULTIFLE CHOICE, SELECT THE CORRECT ANSWEKR

» MARK. 1 reactor Technical Specifications limit the maximum
ek operating power level, except for pulsing operations.,

What 18 thie maximum o - ating power level”
a. 250 kilowatts
b. 1500 kilowatts
€ 250 wetts
d. 15070 watts
FANSWER

WREFERENCE

FARK 1| reactor Technical Specifications, 7.0



*OUESTION Fo11 (1.02
MULTIFLE CHOICE, SELECTY THE CORRECT ANSWER

MARK F reactor Technical Specifications limit the maximum
operating power level, except for pulsing operations,

What 18 this maximum operating power level”
& 250 kilowatte
b. 1500 kilowattse
€. <50 watts
d. 1900 watts
L ANSWER

b.

CREFERENCE

MARK F reactor Technical Specifications. 9.0




SOUESTION F. 42 [1.0)
MULTIFLE CHOICE, SELECT THE CORKECT ANGWER

MARK F Technical Specif{ications basically limit "transient
operations” via TWO other parameters besioes reactor power,

Wnat are these TW0D parameters”™
@, tladding temperature and transient reactivity added
b, fuel can pressure and fuel temperature added
C. fuel temperature and transient reactivity added
d. fuel can pressure and cladding temperature added
FANEWER

G

SREFERENCE

MARK F reactor Technical Specifications, 9.2
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SQUESTION F, 12 (1,02

MULTIFLE CHOICE, SELECT T"HME CORRECT ANSWER

The physical security controls for the MARN F reactor are
gstricter that for the MARK 1 facility, The spaces within the
MARK F reactor room must be actively monitored with all intrusion
alarms set in the "secure mode" when the area 18 UNOCCUFIED.

When is the MARK F reactor room considered "QCCUPIED™"

a, when an armed security guard 1e present in the reactor
room

b. when a licensed Reactor Operator or Senior Reactor
Operator i1s at the reactor console

[ when an armed security Quard 18 within a five minute
walking distance from the reactor room

d. when the "Senior Physicist in Charge”" is in the reactor
room
PANSWE R
b.
YREFERENCE

Administrative Frocodures and Regquirements, 111-1¢&




SQUESTION

F.14 [1.0)

MULTIFLE CHOICE, SELECT THE CORRECT ANBWER

Why are the physictal security controle for the MARK F reactor

stricter t

b.

o.

PANSWER

YREFERENCE

Administra

hat for the MARK | facility”

much of the fuel contains uranium enriched above 20
weight percent

secret Department of Defense experiments involving
thermionic testing

much of the fuel conteins plutonium-279, above 20
weight percent

secret Department of Defense experiments i1nvolving
thermo nuclear testing

tive Procedures and Requirements, 111-16




ROUESTION F, 15 (1.0)
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The MARK F reactor Standard Operating Frocedures for fuel loading
and unloading require that all fuel moves be logged in three
places. One of these places 1s or the fuel cards.

Which one of the following correctly destribes the other two
places where tuel movements must be logged and how they are
logged™

é. in the logbook with black ink, and on the core display
board

b. flacged with & red sticker in the logbook, and on the
core display board

. in the logbook with red ink, and on the core display

board
d. flagged with a green sticker in the logbook, and on the
core display board
FANSWER
C.
SREFERENCE

80F X1, MARK F

END OF CATAGORY F
GO ON TO CATEGORY 6



A G-

g

CATEGORY 6
RADIATION CONTROL AND SAFETY

XOUESTION G.01 [1.01]

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

The portable survey instruments available at the GA Torrey Fines
facilities are used to detect the presence of 1onizing radiation,
One type of instrument uses a pancake like detector on the end of
@ 2 foot coaxial cable. The detector 18 sensitive to both gamma
and beta low energy radiation, which supports four range settings
on the instrument from 500 CAM to S00,000 CFM full scale,

Which ONE of the following portable survey instruments fite this
description”

a, Geiger counter (Ludlum “odel )
b. Snoopy (NF=2)
€. Eberline FAC 18A

d. Juno Model

YANSWER
a.
YREFERENCE #

GA Reactor Operator Training Manual, V=14 to V=10



SQUESTION 6G.02 (1,02

MULTIPLE CHOICE, SELECT THE CORRECT ANSWER

The portable survey instruments available at the BA Torrey Fines
dacilities are used to detect the presence of 10nizing radiation.,
One type of instrument 1e mainly used as a general survey meter,
It 18 an 1on~chamber and is capable of Qquantitative measurements
of betea and gamma raciation, It hes a range of 2.9 mR/hw to 290
F/hr 4ull scale.

Which ONE of the following portable survey instruments fite this
description”

. Geiger counter (Ludlum Model )
b. Snoopy (NF-2)
c. Eberline FAC 154
d. Juno Model
FANSWER
d.
SREFERENLE ¢

GA Reactor Operator Train:ing Manual, V=14 to V-15



TR

SQUESTION G.0Z (1,01
MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Which ONE of the following portable survey instruments detects
ALPHA radiation using & scintillation-type detector?

. Geiger counter (Ludlum Model )
b. Snoopy (NP-2)
t. Eberline FAC 164
d. Juno Model
BANGWE R
[
SREFERENCE o

GA Reactor Operator Training Manual, V-1%




R
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FOUESTION G.04 [1.0)

MULTIFLE CHOICE, 3ELECT THE CORRECT ANSWER

The NEUTRON radiation detector, available at GA, has a radiocmeter
that reads full scale 2 mRem/hr in four ranges [x1, x 10, »100,
and x10001].

Which ONE of the following portable survey instruments fite this
description?

& Geiger counter (Ludlum Model )
b. Snoopy (NF=2)
c. Eberline FAC 18A
d. Juno Model
FANSWER
b.
(REFERENCE ®

GA Reactor Operator Training Manusal, V 15



FOUESTION G.O% [1.0]
MULTIFLE CHODICE, SELECT THE CORRECT ANSWER

Which ie one of the chnaracteristice of fast NEUTRON type
radiation” .

a. it has more penetrating power than BETA
radiat.on

b. it has less ionizing power than BETA
radiation

Co it 1s usually clagssitied as having a
positive charge

d. it is electromagnetic radiation

FANSWE R
@,
YREFERENCE %

Nuclear Energy, Raymond L. Murray, 19785 Fergamon Fress INC,
GA Reactor Operator Training Manual, Chapter V



SOUESTION G.0O6 [1.0]

MULTIPLE CHOICE, SELECT THE CORRECT ANSBWER

Which is one of the characterietics of ALFPHA radiation?

b.

d.

FANSWEKR

} Es

it has more penetrating power than BETA
radiation

it has lese ionizing power than BETA
radiation

1t 1s usually classified as having a
positave charge

1t 13 electromagnetic radiation

KREFERENCE #

. Nutlear Energy, Raymond L. Murray, 1975 Fergamon Fress INC.
GA Reactor Operator Training Mariual, Chapter V

i e L~



SCUESTION G.07 [1.0]

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

Ingestion of what type of radioactive materials will cause the
most internal biclogicel damage due to cell 1onization?

.
b.
(=
d.
FANSUWER

d.

BETA emitters
GAMMA emitters
XRAY emitters

ALFHA emitters

SREFERENCE #

Nuclear Energy, Raymond L. Murray, 1975 FPergamon Fress INC.
BA Reactor Operator Training Manual, Chapter V



mu(mxcm G.OB [1.0)

MULTNFLE CHOICE, SELECT THE CORRECT ANSWER

tinuous monitors used at the TRIGA Reactore Facility are
“Yixed position" detectors and are used to warn of
iment failure, or olther harardous radiological event.

The ¢
usuall
fuel /eup

Which of th
Specificatio

following devices is used to satisfy the Technical
requirement for activating the evacuation alarm”?
a. Continuus Air Monitor (CAM)
b. RM-12
Ca Radiation Ared Monitor @AM)
d. Eberline RM~14
FANSWER

ye 0

C. L&

YREFERENCE ¢

GA Reactor Operator Training Manual, Chapter V=17 to V-24
GA Technical Specifications, ME=1 & M-



- e

SOUESTION G.0% [(1.02

MULTIFLE CHODICE, SELECT THE CORRECT ANBWER
The continuous menitorse wsed at the TRIGA Reactors Facility are
usually "fixed position' detectors and are used to warm of
fuel /evperiment failure, or other hazardous radiological event.
Which of the following devaices 1is for high gamma field radiation
detection and activates the "criticality" alarm?

a. Continuous Ailr Monitor (CAM)

b. RM-12

c. Radiation Area Monitor (RAM)

d. Eberline RM-~14
FANSKHER
b.
tREFERENCE %

GA Reactor Operator Training Manual, Chapter V-17 to V-24



FQUESTION G.10 [1.02

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

The continuous monitors used at the TRIGA Reactors Facility are
usually "fixed position' detectors and are used to warn of

fuel /experiment failuwre, or other harardous radiological event.
Which of the following devices 1s mounted on top of the reactor

tank and maintains a chronological record of activity vie a chart
recorder?

a. Continuous Air Monitor (CAM)
b. RM-12
c. Radiation Area Monitor (RAM)
d. Eberline RM-14

KANSWER

a.

¥REFERENCE #

GA Reactor Operator Training Manual, Chapter V=17 to V-24

o8



SQUESTION G.11 [1.0)
MULTIPLE CHODICE, SELECT THE CORRECT ANSWER

What i the 10CFR20 limit for exposure to the SKEIN of the whole

body”?
a, 1.25 rem/calender quarter
b. .0 millirem/calender quarter
& 7.5 rem/calender guarter
d. 18.78 rem/calender quarter
YANSWER

C.
Y¥REFERENCE ¢

GA Reactor Operator Training Manual, Chapter V-30 to V-31
10CFR20



SQUESTION BG.12 [1,0)

MULTIFLE CHOICE, SELECT THE CORRECT ANSWER

What is the 10CFR20 limit for exposure to the hands and feet”

& 1,29 ren/calender guarter
b. .0 millirem/calender aguarter
c. 7.5 rem/calender quarter E
d. 1B8.75 rem/calender gquarter ;
|
FANSWER

d.
SREFERENCE #

\

|

4 GA Reactor Operator Training Manual, Chapter V-3I0 to V-31 J
10CFR20 |



T N

SQUESTION G.13 [1.0)

MULTIFLE CHOICE, SELECT THME CORRECT ANSWER ‘

A sealed specimen container which 1€ more radicactive than (

ecpected was dropped on the laboratory floor. The resulting dose ‘

rate due to the specimen and activated container at ten feet ie

25 mR/hr. Assuming that the efficiency of the detector does not ‘

change and that background 18 negligible: ‘
\

What is the dose rate at a distance of one [1] foot”?

a, 250 mR/hr

b. 2500 mR/hr

a. 25000 mR/hr

b. 250000 mR/hr
FANSWER

b.

P2 = DI x [di/d2l"2

D2 = 25 x 100 = 2500 mR/hr

RREFERENCE ¢

Standard Distance~-Time-Shielding calculation, previous Facility
reviewed examinations;
Examination Equation Sheet



SOUESTION G.14 [1.0)

MULTIFLE CHDICE, SELECT THE CORRECT ANSWER

Which of the following correctly describes the access limitations
to the TRIGA Reactors Facility for a pregnant woman?

@,

b.

XANSWER

C.

Fregnant woman shall be admitted ONLY with the
permission of the Fhysicist In Charge (FIC).

Fregnant woman shall be admitted if their whole body
exposure 1s limited to 500 Rem during their pregnancy.

Fregnant woman shall NEVER be permitted into the
Facility.

Fregnant woman shall be admitted ONLY with the
permission of the Managing Director, TRIGA Group.

YREFERENCE #

BA Administrative Frocedures, pp. 19

END OF CATEGORY B
END OF EXAM



