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ENCLOSVRE 1

L,J. NUCLEAR REGULATORY COMMISSION
QEGATOR LICENSING INITIAL EXAMINATION REPORT

REFORT NO.: 50-188/0L-92-01

FACILITY DOCKET NO.: 50-188

FACILITY LICENSE NO.: R-88

FACILITY: Kansas State University

EXAMINATION DATES. February 18-19, 1992
-

EXAMINER: Patrick Isaac, Chief Exariner

SUBMITTED BY: & (en_ 8 'O $7,A
ck lp hi- Examiner 'Otte '1

376 s L. Caldwel'l3hief~
$WN lAPPROVED BY: *

'

Date
No -Power Reactor Section
Opprator Licensing Branch
Division of Licensee Performance

and Quality Evaluation, NRR

SUMMARY: -

SNRC aduinistered written and operating examinations to two Reactor Operator x
(Ps0) applicants. Both c;ndidates passed the ' applicable portions of the
exa'nination.
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REPORT DETAlls

1. Examiner:

Patrick Isaac

2. Results:

R0 SR0 Total
(Pass / Fail) (Pass / Fail) (Pass / Fail)

HRC Grading: .2/0 N/A 2/0

3. Written Examination:

The written examination was administered on February 18, 1992 to two R0
candidates. At the conclusion of the examination, the Chief Examiner
immediately secured the master examination answer key and all of the
candidate's answer sheets. A copy of the master "as given" examination
with answer key was forwarded to the licensee's training staff for their
formal review.

Several deficiencies were noted concerning the reference materials
provided for the preparation of the written examination.

Systems descriptions were not detailed and presented only limited
operational aspects of the systems being discussed. Various
components of the rod drive mechanism we e not described. A
functional block diagram of the Reactor Instrumentation was not

. plant specific and contained generic de. riptions of the rod
control system. The licensee noted that their copy of the Reactor
Instrumentation diagram (fig. 6) was different from the one
provided to the NRC.

The Linear and Safety channels Safety System setpoints provided to
the NRC were different from their actual values. This was
identified and corrected during a telephone conversation made to
Mr. Burger prior to the administration of the examination.

A review of the reference material on site indicated that there
were many available reference manuals including the following,
which were not provided for the preparation of the examination:

Hazards Summary Report
Technical Data (Plant curves)
Instrumentation and Mechanical

Maintenance Manuals

.!
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The limited amount of information provided for the development of the
written examination'resulted in-numerous telephone conversations with
the facility. -This was necessary in order to generate valid and
adequate test questions.

The_ fasility's written examination comments and the NRC's resolution to
those comments are found in Enclosure 2.

Both R0 candicates passed this portion of the examination.

4. Operating Examinations:

Operating Examinations were administered on February 19, 1992. These
examinations tested the candidatas' integral system knowledge and
ability do actually operate the reactor facility.

The newly installed computer system to monitor peak power during pulsing
operations failed to function. The facility's staff promptly replaced
it with_another mean of recording peak power, allowing the examination
process to continue.

'

Both'candidatespassedthis-portionoftheexaminption.

5. Exit Meeting:

Personnel attending:- Dr. Richard E. Faw, Director
Mr. Matthew Burger, Reactor Supervisor
Patrick J. Isaac, Chief Examiner-

Mr. Patrick Isaac expressed appreciation to both Dr. Faw and Mr. Burger L

for-their efforts in support of the examination. Mr. Isaac discussed
- the-lack of and the inadequacies of the reference-material provided for

the preparation of the written examination. These deficiencies are
addressed in detail in Paragraph 2.0.

- _
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ENCLOSURE 2
,

NRC RESOLUTIONS - WRITTEN EXAMINATION

SECTION A

Ouestion 03:

Which ONE of the following is a correct statement concerning the factors
affecting control rod worth?

a. Fuel burn up causes the rod worth for periphery rods to decrease.

b. Fuel burn up causes the rod worth to increase in the center of the
Core.

c. The withdrawal of a rod causes the rod worth of the remaining
inserted rods to increase,

d. .As Rx power increases rod worth increases.

Answer 03:

C

Facility Comment A3:

It seems to us that there are no unambiguously correct answers. Clearly,
answers a,b, and d are incorrect. Answer c is incorrect for the following

2reasons. According to the statistical-weight theorem (or the c -weight -

theorem) of reactor physics control rod worth is independent of average
reactor power (or neutron flux density). It just depends on local flux
density relative to the average. While removal of a rod causes the average
flux density to increase, it also causes the flux density in the region of the
removed control rod to increase relative to the average and flux densities in
the regions of remaining control rods to decrease relative to the average.
The reactivities of the remaining (inserted) control rods therefore are..

idecreased.

NRC Resolution A3:

The effect of a motion of a control rod on an adjacent control rod is not
clear cut. In some instances, depending on their location, the rod worth of
the remaining rods may either increase or decrease. (See " Nuclear Reactor

-Engineering," Third Edition, Glasstone and Sesonske, Section 5.183, for an
- excellent discussion of- this natter.)

Clearly, answers a,b and d tre incorrect and they would not be selected by a
candidate with a good understandli:g of the subject. However since answer c is
not always correct, the question will be deleted.
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DMgation 5:

A short reactor period is a greater hazard when reactor power is:

a. Close to 100%

b. Above the Point of Added Heat (POAH)

c. Below the POAH

d. Close to source counts

bD5MM.11
.

d
-

.

Facility Comments A5:

We suggest that answer a also be accepted, for the following reasons. What is
meant by " hazard" is not clear, but it would seem to us that, if there is any

-hazard-based reason for a 100% pcwer limit, then we would argue that the limit
would most easily be challenged if there is a short (positive) period and the
power it near the 100% limit. Our operators and trainees have been
conditicned to avoid challenges to safety-limit settings.

.

NRC Resolution A5:

*

: Comment not accepted. Initial startup requires careful regulation of the rate
of increase of reactivity to prevent the possibility that the reactor may go
critical on a short period. Since startup instruments may not be-reliable at
low neutron fluxe;, the withdrawal of control rods is prevented until the
neutron flux is large enough te be detectable. A reactor may also De equipped

-

-with a safety system which prevents further withdrawal of-the cort rol:rodsnif
the period reaches a predetermined small value. These added safety features
emphasize the utmost importance of avoiding a rapid rate'of-power increase
when close to source counts. If a short period is allowed to continue, the -

exponential rise of reactor power will rapidly exceed the.high power trip
setpoints. Eventually, before enough negative reactivity is inserted to turn
power, fuel damage could occur. The reactor power overshoot from a short
period at or near 100% power -is not as large. The percent-power trip (104%)
andLthe fuel temperature coefficient will-insert enough negative reactivity to
turn power and prevent fuel damage. It is very important for the reactor
operator to understand the above concept since he is the ultimate protection
against core damage.

.

,en, -
-
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SECTION A

Ouestion 11

The reactor is exactly critical below the point of adding heat. Rods are
manually inserted for 5 seconds. Reactor power will:

a. Decrease to a shutdown power level low in the source (startup)
range,

b. Decrease temporarily, then return to the original value due to the
resulting decrease in moderator temperature.

I

c. Decrease until inherent positive reactivity feedback causes the
reactor to become critical at a lower neutron level,

d. Decrease temporarily, then return to the original value due to
subcritical multiplication,

answer 11:

a

Facility Comment All:

To the best of our-recollection, the term " point of added heat (P0AH)" has
never been used in our training. Nor, to the best of our recollection, has it
ever been used in AEC or NRC examinations at this facility. The term is not
recognized by current Reactor Facility Staff or by current faculty members in
the Nuclear _ Engineering Department. We would not expect our trainees to
recognize the term. Trainees might not be able to tell unambiguously whether
the initial point for the scenario would be in what we would call "zero power
regime," for which = answer: a would be correct, or the " power regime," for which
case answer c would be correct. Thus we urge that either answers a or c be
accepted as correct.

.HRC Rq1olution Alli

Comment.accepte.. The answer key ha's been changed to accept a and c asd ,
,

correct. - The term " point of added heat" (P0AH) is widely used throughout the'

.

power industry. As stated in page 1 of the Training Manual, one of the
| primary functions of the KSV Reactor Facility is to train nuclear reactor

operators. It may therefore be beneficial to them to include this term in
their training as they are likely to encounter it in future activities.

!

i

l

!
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$ECTION A

Question 13

If, during a reactor startup, the startup rate is constant and positive
without any further reactivity addition, then the reactor is:

a. At the Point of Added Heat (P0AH).

b. Supercritical.

c. Sutcritical.

d. Prompt critical. i

Answer 13:

b

l

Facility Comment. Allt

In this question, the term "startup rate" is not defined. Presumably, the
question deals with a constant positive period, in which case answer b is
correct. However examinees might reasonably infer that a constant startup
rate means that the time derivative of the power is constant, a circumstance
is more nearly associated with subcritical multiplication in a reactor with
startup source present.

:

NRC Resolution A13:

Comment accepted. The question will be modified for future use. The term
*

"startrip rate" ic widely used throughout the power industry. Since one of the
primary functions of the KSV Reactor facility is to train nuclear reactor
operators, it may therefore be beneficial to them to include this term in
their training as they are likely to encounter it in future activities.

|

:

|

__
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1ECTION A

Ouestion 16

The purpose of the installed neutron source is to:

a. Compensate for neutrons absorbed in non-fuel materials in the
Core.

b. Generate a sufficient neutron population to start the fission
chain reaction for each startup.

c. Provide a means to allow reactivity changes to occur in a
suberitical reactor,

d. Generate a detectable neutron source level for monitori..g
reactivity changes in a shutdown '+'ctor.

Answer 16:

d

Facility Comment A16:

Our trainees have been taught that there are two reasons, albeit related, for
requiring a startup source: (1)- to avoid the proverbial sourceless startup
(supercriticality with multiplication triggered by photofission or another
statistically unreliable neutron source), and (2)-to assure that at least one
neutron instrumentation channel receives a measurable signal even with the
reactor secured. Thus, we would hope that either answer b or answer d be
accepted as correct. On page 10 (para, B(1)a)ofthe" General
Characteristics of the TRIGA Reactor," the prevention of a sourceless startup
is stressed.

NRC Resolution A16:

Comment.not accepted. Neutron sources,_both intrinsic and installed, are
essential to eactor operation in the sense that they provide both a source of
- neutrons to ; tart the chain reaction and a visible neutron level on the source

range monitors during reactor shutdown, reactor startup and extended periods,

! of shutdown. A visible neutron level is required in order to verify the
. operability of the Source Range Monitors and to_ accurately predict an approach
to criticality. Photo-neutron and other intrinsic sources are generally not

!
' strong enough to maintain a visible neutron level, particularly during

.

extended shutdown periods. Installed sources are therefore used to supplement
the intrinsic sources to ensure a visible neutron level is always present.
(See " Nuclear Reactor Engineering," Third Edition, Glasstone and Sesonske,
Section5.286.)

Only answer d correctly describes the purpose of the installed neutron source.

|

|
!
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IECTION A

. 0uestion 19

Which ONE of the following coefficients will be the first one to start turning
reactor power after a power excursion from full power?

a . -. Fuel Temperature

b. Moderator Tcmperature

c. Void

d. Power

Answer 19: >

a

: Facilitv Comment A19:

Inouroperations,wemakemoreuseofthepowercoeffigOfcourse-thetwoient of reactivity
'

(about $0.01 per KW) than the temperature coefficient.
- coefficients are related. But the power coefficient is easy to measure. It

is constant for the operating range of the TRIGA because the temperature
coefficient is constant and heat transfer is so poor that there is a direct

- proportionality between power and. fuel temperature above zero power
conditions. 11ost importantly, the power coefficient has direct operational
significance. We know, for example, that -rod withdrawal worth $0.25 will lead
to a power increase of 25 kW. The (fuel) temperature coefficient cannot be
measured. It.is based on core average fuel temperature. Our gauges read only

- B-ring fuel-temperature, Thus,.we expect our operators to think in terms of
power feedback coefficient instead of temperature coefficient and would hope

. - that answer d is also accepted. Experiment 4 (p. 46)-on " Reactivity
Coefficient Determination" stresses the link between temperature and power
coefficient of reactivity.

4 NRC Resolution A19:

Comment not: accepted. The large negative temperature coefficient that is-
inherent in the TRIGA fuel.is the primary mechanism that acts to decrease

~

reactivity if the fuel ' temperature rices. If the magnitude -of the fuel
. temperature ccefficient-is large enough, it could compensate for an excess-

reactivity that is larger than one dollar, so the reactor might be. operated in
the pulsing mode without fuel damage. To describe the fuel temperature effect
by another name does not change the physics of the process. The prospective
reactor operator should understand that it is the' negative temperature
coefficient of the TRIGA fuel that allows the reactor to be operated safely
and successfully in the pulse mode.



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

.

.

' ' .
,

7

SECTION B

Ouestion-16:

-A maintenance technician has completed an authorized modification to the
control rod drive electrical system. Which ONE of the following staffing
requirements applies to the subsequent startup?

a. A Senior Reactor Operator may conduct the startup alone to verify
operability prior to normal operations,

b. The maintenance technician may conduct the startup to evaluate
proper response under direction of a Senior Reactor Operator,

c. A Sedior Reactor Operator may conduct the startup if the Senior
Health Physicist is in the facility.

d.- A Reactor Operator and a trainee may conduct the startup if the -

Senior Reactor Operator is available in the facility.

-Answer 16:

d

Facility comment'B16:

Answer a is technically correct in that it represents the minimum requirement. -

A reactor operator'and trainee may perform as indicated in answer d, but the
provisions of answer d are not requirements. The action described in part d
is permitted but not required.

NRC Resolution B16:

* Comments not acceated. Paragraph 4 of-Procedure 15 (TRIGA MKII Reactor
Startup) states tlat to conduct a reactor startup "a licensed operator shall
be at the console and a senior operator shall be on call, within 10 minutes
travel-time to the facility, and cognizant of reactor operations." This
infers that a licensed operator, either R0 or SRO, cannot perform a startup
alone. At least two licensed individuals must be in the. vicinity and

cognizant of reactor operations. Answer a is therefore not correct,

i

_ _
-
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iLCTION C

Ouestion 01:

The outside air temperature is 15'F. Assuming that the KSV TRIGA MKil reactor
is operating at 80% power when the primary coolant temperature probe fails
high, which ONE of the following actiens is performed by the secondary
automatic control system if the temperature of the secondary cooling water is
62*F?

a. The cooiing tower fan shifts to slow speed

b. The cooling water flow is stopped

c. The cooling tower fan goes to high spead

- d. The cooling water flow is diverted to the heat exchanger

Answer 011-

d

Facility Comment CI:

If the sensor f ails high, the -10 F limit is bypassed and flow to the cooling
- tower is reestablished. -(See Facility Description, p. 0.)

NRC Resolution C11 .

Comment accepted. This question will be deleted from the examination,

i

--_-_-_._______a . - - _ - _ _ -
-
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SECTION C

Question 17

Limit switches mounted on each drive assembly provide switching for console
lights.

Which one of +3a following statements is TRUE?
.

a. The White light indicates that the control rod and the magnet draw
tube are at their upper limits,

b. The Red light indicates that the control rod and rod drive are
fully inserted,

c. Tha White light indicates that the control rod is fully withdrawn,

d. The Yellow light is always ON.

Answer 17L

C

[f tility Comment C17:

There are no correct answers. A red light indicates that the magnet is fully
up. A white light indicates that the magnet is fully down. The yellow light
is on when both rod and magnet are in contact. The licensee has the main
responsibility for this misunderstanding, in that the documentation provided
the NRC did not identify the colors of the indicator lights.

.

NRC Resolution C17:

This question will be deleted from the examination.

,

'

1
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U. ' O. NUCLEAR REGUIATORY COMMISSION
NON POWER REACTOR LICENSE EXAMINATION

FACILITY: Kansas State Univ.

REACTOR TYPE: TRIGA-11

DATE ADMINISTERED: 92/02/18

REGION: 4

CANDIDATE: ,

LICENSE APPLIED FOR:

IH1TRUCTIONS TO CANDIDATE-

Answers are to be written on the exam page'itself, or the answer sheet
provided. Write answers one side G 'Y. _ Attach any answer sheets to the
examination. Points for each questi.on are indicated in parentheses for
each question. A 70% in each section is required to pass the examination.
Examinations will be picked up three (3) hours after the examination starts.

% OF
CATEGORY % OF CANDIDATE'S CATECORY

VALUE _ID E _ E QR5' .JAL L CATEGQBY

20.00-- 33.33 l. . REACTOR THEORY, THERMODYNAMICS_ _

AND FACILITY OPERATING
CHARACTERISTICS

20.00 33.33 _ _ _ B. -NORMAL AND EMERGENCY OPERATING
PROCEDURES AND RADIO 14CICAL
CONTROLS

20.00 _1.M C. PIANT AND RADIATION MONITORING
SYSTEMS

60.00 % TOTALS
FINAL CRADE '

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

P

Candidate's Signature

|-
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

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

2. After the examination has been completed, you must sign the statement on
the cover sheet indicating that the work is your own and you have not
received or given assistance in completing the examination. This must be

done after you complete the examination.

3. Restroom trips are to be limited and only one candidat.: .t e time may
leave. You must avoid all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

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

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

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

7. The point value for each question is 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.ir

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

9. When turning in your examination, assemble the completed examination with
examination questions, examination aids and answer sheets, in adoition,

turn in all scrap paper.

10. To pass the exa:ntnation, you must achieve at least 70% in each category.

11. There is a time limit of (3) hours for completion of the examination.

12. When you are done and have turneo in your examination, leave the exasin-
ation area as defined by the examiner. If you are found in this area
while the examination is still in progress, your license may be denied or

revoked.
,
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A. RX THEORY, THERMO &'FAC OP CHARS Page 2.

'
.

ANSVER SHEET

Multiple Choice (Circle or X your choice)

If you change your answer, write your selection in the blank.

NULTIPLE CHOICE

001 a b c d

002 a b e d

003 a b c d

004 a b c' d
__

005 a b c d

006 a b c d

007 a b c d

008 a b c d

009 a b c d

010 a b c d
.

Oli a b c d

012 a b c d

013 a b c d

014 a b c d-

015 a b c d

'016 a b c d

017 a b c d

018 a k e d

019 a b c d

020 a b. c d

(***** END OF CATEGORY A *****) I
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[ ' 3. NORMAL /EMERG PROCEDURES & RAD CON Pcg3 3

ANSWER SHEET
_

o

Multiple Choice (circle or'X your choice)
.

If-you change your answer, write your selection in the blank,

KULTIPLE CHOICE

001 a b c d

002 a 1 2 3

b 1 2 3

c 1 2 3

d 1 2 3-

003 a. b c- d

004 a b c d

005 a- b. c d

006 a b c d
_

-007 a b c d,
-

<

008 a '' b c d .__

009 a- b c d

*

010 a b- c- d
___

011 a b c d

-012 a b -c d

013 a b c d

014 a =b c d

.015 a b c d

016 a b- c d

017 a b c d

018 a b c d

019 a b c d

020 a b c d
|_ _ __

(***** END OF CATEGORY B *****)

. - _ . . , _ - . , . . . - . . . _ . . _ . . - . _ , - . - .
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.~C. PLANT-AND RAD MONITORING SYSTEMS. Pogs 4

.. _;.

ANSVER S 11 E E T

Multiple Choice (circle or X your choice)

If.you change your_ answer, write your selection in the blank.
.

MULTIPLE C1101CE

001 a b c d-

002 a b c d

003 a b c d

004 a b c d

005 a b c d

006 a b c d

007 a b- c d

008 a b c d

009 a b c d-

010 a b c d

011 a b c 3

012 a -b c d

'013 a b c d.

014 a' b c d.

.015 a b c d

016 a b c d

017 a b c d

|- 018 a b c d

019 a 1 2 3 4 5

b 1 2 3'4 5

- c 1 2 3-4- 5

d- 1 2. 3 4 5-
|
i

(***** END OF CATEGORY C *****)
| (********** END OF' EXAMINATION **********)

!
!

. _ _ _ _ _ - - - - _ - _ - _ - _



. . .
.. . .

_ _ _ _ _ - _ _ - _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ . _ _ - - -

A. RX THEORY, THERMO 6 FAC OP CHARS Page 7*

'
.

QUESTION: 001 (1.00)

Which ONE of the following statements corrc:tly describec the influence
of delayed neutrons on the neutron life cycle?

a. Delayed neutrons decrease the average period of a reactivity
addition because they thermalize more quickly than prompt
neutrons.

b. Delayed neutrons take longer to thermalize because they are born
at higher energies than pronpt neutrons.

c. Delayed neutrons cause the length of the average neutron -

generation time to increase,

d. Delayed neutrons are born later than prompt neutrons and make up
a larger fraction of the fiss! >n neutrons.

QUESTION: 002 (1.00)

With the reactor on a constant period, which transient requires the
longest time to occur?

A reac or power change of:

a. 5% power -- going from it to 64 pvr

,
b. 10% power -- going from 10% to 206 pwr

c. 15% power -- going from 20% to 35% pwr

d. 201 power -- going from 40% to 60% pwr

,

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)

. . . . .. .. _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ - _ _ _ _ _ _ _
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A.-- RX THEORY, THERMO'6 FAC 0P CllARS Pegs 8*

. .

QUESTION: 003_ (1.00)

Which ONE of the following-is a correct statement concerning the factors
affecting control rod worth?'

a. Puel burn'up causes the rod worth for periphery rods to
decrease.

,

b. Puel-burn up causes the r d worth to increase in the center of
the core,

c. The withdrawal of'a rod causes the rod worth of the remainin5
inserted rods to increase.

d. As Rx power increases rod worth increases.

QUESTION: 004 (1.00)

The Rx is shutdown by 5% delta K/K with a count rate of 100 cps on the
startup' channel. Rods are withdrawn until the count rate is 1000'eps.
Which ONE of the following is the cor.lition of the reactor after the
rods are withdrawn?

a. Critical with Keff - 1.0

b. Suberitical with Keff - 0.995

c. Suberitical with Keff - 0.950

d. Supercritical with Keff - 1.005

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
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A. RX TilEORY. TliERMO 6 FAC OP CllARS Pagt- 9
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.

QUESTION: 005 (1.00)

A short reactor period is a greater hazard when reactor power is:

a, close to 1004

b. Above the Point of Added Heat (POAll)

c. Below the P0All-

d. close to source counts

,s

,

N

-

,

.

-

w

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
.
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QUESTION 006 (1.00)"

A fuel loading is in progress. Usirig the data provided below, after how'

many fuel bundles loaded will criticality occur?

a) 20th bundle

b) 22nd bundle

c) 24th bundle

d) 26th bundle

' Count Rate # of Fuel Bundles
842 2
936 4

1123 7
1684 12
2807 16

1.0
0.9 --

0.8
0.7- 1
0.6 M
0.5 --

0.4 -
--.-

,

0.3
0.2,.

0.1 -._ --

0.0
,2 'e 6 8 10 12 14 16 18 20 22 24 26 28 30 32

,

NUMBER OF BUNDLES IHaTALfED
,

(***** CATEGORY- A CONTINUED ON NEXT PAGE *****)
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!
QUESTION: 007 (1.00)

'

Which ONE of the foliovirm is the reason for the 80 second period
following a Rx scram?

a U.i'35 affinity for source neutrons.

b. Puel temp. coefficient adding positive reactivity. >

'

c. Longest lived delayed noutron procursors decay constant.

d. Aanount of negative reactivity Edded on a scram e4ceeds the
shutdown margin.

.

QUESTION: 008 (1.00)

Which statenent describes Xe 135 behavior following a Rx Scramt

a. Xenon concentration decreases due to production rate from
fiasion stops.

b. Xenon concenttation decreases due to production ratn from
I.135 decay increasing.

c. Xenon concentration increases due to production rate from
'

Pm 149 increasing.

d. Xenon concentration increasen due to I-135 decay exceeding
'

Xe+)35 decay.

,

(***** CATEGORY ' A CONTINUED ON NEXT PAGE *****)
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QUESTION: 009 (1.00)
,

Which one of the following :tatements is a characteristic of suberitical
multiplication?

|

a..The number of neutrons gained per generation doubles for each i

succeeding' generation.

b. A constant neutron population in achieved when the total number i
of neutrons produced in one generation is equal to the number of ,

source neutrons in the next generation.

c. For equal reactivity additions, it takes less time for the
equilibrium suberitical neutron population level to be reached
as Keff approaches one,

d. Doubling the indicated count rate will reduce the margin to
criticality by approximately one half.

,

QUESTION: 010 (1.00)

The following facility parameters are given:
;

+. Primary coolant flow rate > 1500 GPM
.

. Secondary system flow rate > 1400 GPM

Primary side delta T across the heat exchanger .> 11*F
,

.. Secondary side heat exchanger inlet temperature > 73'F

Which one of the following is secondary side heat exchanger EXIT
temperature. ,

ai 82'F

b. 8)*F

c. 89'F

d. 92*F
.,

!

|

|

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
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!

QUESTION: 011 (1.00)
:

The reactor is exactly critical below the point of adding heat.
Rods are manually inserted for 5 seconds. Reactor power will:

a. Decrease to a shutdown power level low in the source (startup)
range. ;

b. Decrease temporarily, then return to the original value due to ,

the resulting decrease in moderator temperature.
.

i

c. Decrease until inherent positive reactivity feedback causes the
reactor to become critical at a lower neutron level,

d. Decrease temporarily, then return to the original value due to
subcritical multiplication.

QUESTION: 012 (1.00)
,

Reactor power doubles in 0.66 minutes. Which ONE of the following is the
time required for power to increase from 10 watts to 800 watts?
(Assume a posi41ve step change-in reactivity.)i

a. 10.1 minutes

b. 6.4 minutes
'

.c. 4.2 minutes

d. 2.8 minutes
;

,

k

:
, ,

-

,

|

|

$
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QUESTION: 013 (1.00)

If, during a reactor startup, the startup rate is constant and positive
without any further reacU.vity addition, then the reactor is:

a. At the Point of Added lleat (POAll) .

b. Supercritical,

c. Suberitical.

d. Prompt critical.

QUESTION: 014 (1.00)

If reactor power is increasin5 by a factor of 10 every minute, it has a
period of:

a. 65 swc

5. 52 sec

6, 26 sec

d. 13 ste

'

(*4e** CATECORY A CONTINUED ON NEXT PACE *****)
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|

QUE$fl0N: 015 (1.00)

The shutdown margin (SDH), upon full insertion of all control rods
following a reactor scram from full power, is:

a. Equal to the SDH prior to the scram

b. Less than the SDM prior to the scram j

c. Graater than the SDM prior to the scram

d. Zero
|
|

..

QUESTION: 016 (1.00)

The purpose of the installed neutron source is to:

a. Compensate for neutrons absorbed in non-fuel paterials in the
'

Core. '

b. Generate a sufficient neutron population to start the fission
chain reaction for each startup.

c. Provide a means to allow reactivity changes to occur in a
suberitical reactor.

d. Generate a detectable neutron source level for monitoring
reactivity changes in a shutdown reactor.

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
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QUESTION: 017 (1.00)

Vhich ONE of the following defines the maximua excess reactivity and
minimum Shutdown Margin (SDM) for the Kansas State TRICA MAPZ II
reactor?

a. Excess reactivity of 0.0250 delta K/K SDM of 0,11 dolca K/K

b. Excess reactivity of 0.0250 delta K/K, 3DM of 0.0077 delta K/K '

c. Excess reactivity of 0.0175 delta K/K SDM of 0.0077 delta M/K

d. Excess reactivity of 0.0175 delta K/K, SDM of 0.11 delta K/K

c

QUESTION: 018 -(1.00)

The KSU TRIGA MARK 11 reactor is operating at 250 KW (1004 power). A
nuclear excursion causes a rapid power increase with a period of 10
millisecond. Assv. ming the reactor scrams on " percent power channel
high", with a scram delay time of 0.1 seconds, which ONE of the
following vill be the peak power attained by the reactor?

,

(Assume no temperature or void reactivity effects.)
.

a. 275 KW

b. 2,2 EE 4 KV

c. 5.7 EE 6 KW

d. 6.7 EE 45 KW.

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
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1

QUESTION: 019 (1.00)

Mitch ONE of the following coefficients will be the first one to start
turning reactor power after a power excursion from full power?

a. Fuel Temperature

b. Moderator Temperature

c. Void

d. Power

.

QUESTIOp: 020 (1.00)

An initial count rate of 100 is doubled five time during str.rtup.
Assuming an initial Keff-0.950, what is the new Keff?

a. 0.937

b. 0.979

c. 0.988
'

d. 0.998

(***** END OF CATEGORY A *****)
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. .

QUESTION: 001 (1.00)

In accordance with Technical Specifications, which ONE of the following
s

interlocks may be bypassed during fuel loading operations?

a. Movement of any rod except the transient rod

b. Shim and regulating rod withdrawal with less than two neutron
induced counts per second on the start up channel

c. Simultanceus manual withdrawal of two rods

d. Application of air to the transient rods unless tegulating and
shim rods are fully inserted

QUESTION: 002 (1.00)

Select from eclumn II the Mode when the Scrams / Interlocks from column I
are effective. (Items in column II may be used once,toore than once or
not at all. Only one answer may occupy an answer space in column 1).

(Four answers required at 0.25 each)

Co1UMN I COLUMN II

(Scrams / Interlocks) (Required Mode)

_,a., Safety Channel at 110% of Full Power 1. Pulse Mode

_ ,_ b. Fuel Temperature at 450'C 2. SS Modo

c. Ion Chamber Power Supply Failure 3. Pulse & SS Mode

d. Application of air to transient rods ,

unless regulating and s,him rods are
fully inserted.

(***** CATEGORY B CONTINUED ON NUT PAGE *****)
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t

QUESTION: 003 (1.00)

As defined by Technical Specifications, which ONE of the following
statements is NOT part of the dc *nition for a Secured Reactor.

s. The console key is in the "0FF" position and the key is removed
from the console and under the control of a licensed operator.

b. No work is in progress involving fuel hand 1 tor,or maintenance of
control rod drive mechanisms.

c. The minimum shutdown margin, with the most reactive of the
operable control elements withdrawn shall be $1.10

d. Sufficient control rods are inserted so as to assure the reactor
is suberitical'by a margin greater than $0.87, cold without
Xenon.

~

QUESTION: 004 (1.00) )
In accordance with 10 CFR 20 (Standards for Protection Against
Radiation), which ONE of the following is the radiation dose standard
for individuals in restricted areas per calender quarter? (Assume that
NRC Form 4 is NOT on flie.)

a. Whole-body-- 1.25 Rem
Active blood forming organs 1.25 Rem
Hands and forearms 7.5 Rem
Skin of whole body - 18.75 Rem

b. Whole body 3.75-Rem.

Active binod forming organs 1.25 Rem
Hands and forearms - 7.5 Rem
Skin of whole body 18,75 Rem

c. Whole body 1.25 Rem
Active' blood forming organs 1.25 Remi

Hands and forearms 18.75 Rem
Skin of whole body 7.5 Rem

d. Whole body - 3.75 Rem
Active blood forming organs 3.75 Rem
Hands and forearms 18.75 Rem
Skin of whole body 7.5 Rem

|

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 005 (1.00)

10 CFR 20.105 sets "peinissible" levels of radiation in unrestricted
areas. What is the 10 CFR 20 whole body MAXIHVH dose limit, in any

;

period of one calendar year in an " unrestricted" area? '

a. 1.25 Rem

b. 500 mrem

c. 200 mrem
,

d. 100 mrem

QUESTION: 006 (1.00) .

Calculate the amount of reactivity by which the reactor is shutdown if the
Pulse rod is stuck all the way out.

Assume the following worths: ,

Control rods- Shim: $2.10
Reg: $1.05
Pulse: $1.10 -

Excess reactivity: $2.05

a. $0.95

b. $1.10

c. $2.20+

d. $4.25

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 007- (1.00)

Which ONE of the fo11ovin5 is the correct postin6 if tiiu radiation level !

in the area is 75 ar/hr?

a. CAUTION RADIATION AREA

b. CAUTION RADIOACTIVE MATERIAL (S)

c. CAUTION AIRBORNE RADIOACTIVITY AREA

d. CAUTION llIGli RADIATION AREA

.

QUESTION: 008 (1.00)

Which ONE cf the following is the amount of time a licensed operator
must perform his/her licensed duties to maintain proficiency?

a. Four hours per month

b. Four hours per quarter
.

c. Six hours per month
.

d. Six hours per_ quarter

.

.

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 009 (1.00)

Which ONE of the following statements is a condition for pulsing the KSU
TRIGA MRII reactor?

a. In the Pulse mode, the reactor must be operated with a standard
fuel TRIGA fuel element in the central thimble.

b. The fuel elements must be gauged af ter every pulse of magnitude
greater than $1.00

c. Pulsing operations must not be done from a subcritical
configuration

d. The worth of the poison section of the pulse rod with respect to
water shall be $2,00

QUESTION: 010 (1.00)

Which ONE of the following statements describe a reactivity limitation
imposed on experiments?

a. The absolute reactivity worth of all experiments in the reactor
shall not exceed $2.00

b. An experiment which will net cause a 20 sec period can be.

inserted in the core when the reactor is at power.

c. When determining the absolute reactivity worth of an experiment,
the reactivity effects associated with the moderator terperature
is to be considered.

d. No experiment shall be inserted or removed unless all control
blades are fully inserted.

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 011 (1.00) |
1

An irradiated sample having a half life of 3 minutes provides a dose |
rate of 200 nr/hr at 3 ft. Approximately how far from the saaple must a |
Radiation Area sign be posted? '

l

a. 5-ft.

b. 8 ft.

c. 20 ft.
'

d. 50 ft.

QUESTION: 012 (1.00) ,

Which ONE of the following is the definition an UNUSUAL EVENT
clasnification in accordance with the KSU TRIGA 4KII Nuclear Reactor
Facility Emergency Pian?

a. Events are in progress or have occurred Vhich have resulted or
could result in tadiation levels in excess of 100 areu/hr at the
operations boundary,

b. Events are in progress or have occurred which indicate a
potential degradation of the safety of the reactor facility with

* no release of radioactivo material requiring off site response.

c. Events are in progress or have occurred which have .esulted or
could result in exposures at the facility boundary in excess of
10CFR20 limits.

d, Events are in progress or have occurred which involve an actual
or potential substantial degradation of the level of stfety of
the facility.

(***** CATECORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 013 (1.00) i

In accordance with procedure " Experiment 42. Operation of Sample Rapid ;

Transfer System (Rabbit)" which ONE of the following actions should the !

reactor operator take, if an irradiated rabbit sample becomes stuck? !

a. Notify the reactor supervisor then purge the rabbit system by
firing helium into the reactor hay from NAAL.

b. Notify the reactor supervisor then reduce reactor power to les.
than 500W and check gamma radiation levels in the reactor bay
. terminal.

c. Scram the reactor and notify the reactor supervisor.
;

d. Align the switching coupling in the reactor bay with the reactor
bay terminal and notify the reactor supervisor.

-

QUESTION: 014 (1.00)

Which ONE of the following reactor facility conditions requires the use i

of personnel NEUTRON dosimetry in the reactor bay?

a. Anytime an escorted tour is conducted,

b. Anytims the reactor is secured,

c. Anytime the reactor is operating.

d. Anytime entrance is made in the reactor bay.

,<

f
tl

|

|

.9

|

|-
-

1
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QUESTION: 015 (1.00)

(Which ONE of the following statements is FALSE?)

The Reactor Supervisor may authorize temporary changes to a procedure
provided that:

a. the Facility Director approves the changes,

b. the changes do not alter the original intent of the procedure.

c. all licensed individuals are informed of the changes.

d. the changes are noted in the operations logbook.
.,

QUESTION: 016 (1.00)
.

A maintenance technician has completed an authorized bodification to the
control rod drive electrical system. Which ONE of the following
staffing requiremente appites to the subsequent smartup?

a. A Senior Reactor Operator may conduct the startup alone to
verify operability prior to normal operations.

b. The maintenance technician may conduct the startup to evaluate
proper response under direction of a Senior Reactor Operator,

c. A Senior Reactor Operator may conduct the startup if the Senior
Health Physicist is in the facility,

d. A Reactor Operator and a traineo may conduct the startup if the
Senior Reactor Operator is available in che facility.

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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I

!

QUESTION: 017 (1.00)

Which ONE of the following omergencies requires that the Outside Air
Intake Flappers be shut as part of immediate actions?

.

a. Nok's cas and Iodine release to reactor bay

b. Fire in the Nuclear Reactor Facility

c. Gamma radiation level outside reactor control room
!is greater than 100 nr/hr

d. Fire Outside the Nuclear Reactor Facility

QUESTION: 018 (1.00)

The Reactor Facility must be evacuated due to high radiation readings
caused by an accident during a refueling operation. Per KSU TRICA
MK11's Emergency Plan, where do contaminated personnel assemble?

a. Varil Hall basement restroom area

b. North Hall Emergency Supplies area *

c. Lobby of Vard Hall

d. Vard Hall parking area

.

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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QUESTION: 010 (1.00)

L'hich ONE of the following is a restriction concerning the use of
organic solvents in the reactor bay?

a. Acetone, gasoline and carbon tetrachloride are not to be used in
the reactor bay,

b. Use of any organic solvents in the reactor bay must be approved
by the Reactor Supervisor,

c. Organic solvents in quantities greater than 1 liter can be
exposed in the reac*or bay if properly secured,

d. The Radiation Safety Officer must approve the use of organic
solvent in volume greater than 1/4 liter..

.

QUESTION: 020 (1.00)

k' hat is the minimum exposure monitoring requirement for escorted
visitors to the reactor bay?

a. 1 T1.D badge per person
,

b. I neutron gamma sensitive pocket dosimeter for the tour guido

c. 2 TLD badges for every 10 members of the group

d. 2 pocket dosimeters for every 15 members of the group

\

(***** END OF CATEGORY B *****)
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r

i

QUESTION: 001 (1.00) !

The outside air temperature is 15'F. Assuming that the KSU TRIGA KKI! i

reactor is operating at 604 power when the primary coolant temperature
probe fails high, which ONE of the following actions in performed by the
secondary automatic control system if the temperature of the secondary :
coolf.nB vater is 62'F7 !

a. The cooling tower fan shifts to slow speed

b. The cooling water flow is stopped

c. The cooling tower fan goes to high speed
,

d. The cooling water flow is divertsd to the heat exchanger
--

:

i

.

QUESTION: 002 (1.00) -

Which ONE of the following components provides the least ambiguous
indication that fuel element cladding failure may have occurred?

a. CAM in reactor bay

b. Geiger tube in Vater Monitor Vessel

c. Conductivity meter on the reactor console
4

d. CM detector located near the demineralizer
!

i

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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i

t

i

QUESTION: OC3 (1.00)

k'hich ONE of the following is the flow through the primary , loop and the
cleanup loop?

a.120 gpm total flo vith 10 gpm through the cleanup loop
'

b. 110 gpm total flow with 10 gpm through the cleanup loop
,

c. 120 spa total flow with 20 gpm through the cleanup loop

-d. 110 spm total flow with 20 gpm through the cleanup loop

i
s

QUESTION: 004 (1.00)

k'hich of the following methods is used to remove the samma signal from
the neutron signal in the LOG N Channel?

a. The outer chamber prevents gammas from ionizing the inner
chamber.

b. Inner chamber current cancels out gamma current in the outer
chamber.

c. A pulse height discriminator does not allow the gamma signals
l to be counted.

,

| d. Squaring the combined signal'makes the gamma contribution
insignificant.

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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QUESTION: 005 (1.00)

Which of the following statements describes the signed path from the
Startup channel detector to the level (cpo) notor en the consolet

a. Detector, Pro Amp, Discriminator, Log Circuit, Meter

b. Detector, Log Integrator, Pulse Shaper, Pulse Cbunter, Heter

c. Detector, Pro Amp, Log Integrator, Reg Rod Servo, Mstor

d. Detector, Los Amp, Meter

QUESTION: 006 (1.00)

Which ONE of the following radiation detectors docs riot have an output '

intensity (current or- pulse height) proportional to the incident ;

radiation energy? (i.e., if the incident energy increassa, the output
intensity increase)

a. Ion Chamber

b. CH

c. Proportional Counter
i

d. Scintillation

(***** CATECORY C CONTINUED ON NEXT PAGE *****)
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QUESTION 007 (1, ')0) |,

Vhich ONF,or the following is the worth of all the control rods? |
i
;

a,$1.80
|

b. $2.50 ;>

!
!

c. $4.50 |

!

d. $6.$0 |
1
i

|

.-

|

QUESliON: 008- (1.00) ,

!

The flow rate of the primary loop is maintained by which one of the
followfug methods? - '

a. Flow orifice '

!

!

b. Throttling the prinary pump discharge valve
f

c. Ad, justing the speed of the primary pump 1

d. Adjusting the filter AP ,
,

.

.

.

!

?

|

:
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>

QUESTION: 009 (1.00)

Which ONE of the following is Ohe purpece of the mechanical filter
installed in the cleanup loop? *

a. Mainta^n lov electrical conductivity of the water and a
neutral pH. i

b. Ma htain miniani ractoactivity aad low electrical conductirity ;

of the vator.

c. Maintain a neu~ rsi pil end optical transparency of the .rator,

d. Mainh.in optical t-ransparency end tr.intinal radioactivity of the
vator,

Q* JEST 1uN: 010 (1,00;

- Which ONE of the fo,'.lowinb paramotere will t esult in a reactor scrata but
ir not required to be fpi. rational by KSU TRICA KKII Technical
Specifications?

.

a. Iligh fuel temperature

b. Recorder lineer pen high indication

c. Short reactor period

d. Loss of high voltage to the-nuclear instruments..

.

|

s

|

|

(***** CATEGORY ' CONTINUED ON NEXT PAGE *****)
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C. PIANT AND RAD MONITORING ST' STEMS Pegs 33-

. .
-

QUESTION: 011 (1.00)

k'htch ONE of the folloving describes the neutron source utilized at the
KSO TRIGA MK11 reactort

a. Americturn beryllium with a reactivity worth of $0.046

b. Antimony bsrylliuin wlth a etivity worth of $0.046

c. Americium beryllium with a A tivity worth of $1.025

b. Antimony beryllium with a reactivity worth of $1,025

.

.

QUESTION: 012 (1.00)

The thermocouple in the instrumented fuel bundle measures temperature at
thet

a. interior surface of the cladding

b. center of the zirconium rod
'

c. outer surface of the fuel

d. Interior of the fuel

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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C. PLANT AND RAD MONITORING SYSTEMS Page 34
. .

QUESTION: 013 (1.00)

Which ONE of the following describes the action of the rod control
system to drive the magnet draw tube oown after a dropped rod?

a. Decnergizing the rod magnet initiates the down motion of the
draw tube,

b. MAGNET DOWN limit switch initiates the down motion of the draw
tube.

.: . ROD DOWN limit switch initiates the down motion of the draw
tube,

d. Deenergized contact light (DS317) and MAGNET UP limit switch
initiate the down motion of the draw tube.

.

QUESTION: 014 (1.00)

Which ONE of the following statements correctly describes the purpose of
the potentiometer in the control rod drive assembly,

a. Provides rod position indication when the electromagnet
engages the connecting rod armature.

b. Provides a variable voltage to the rod drive motor for
regulating control rod speed..

c. Provides potential voltage as required for resetting the
electromagnet current.

d. Provides the potential voltage to relatch the connecting rod.

|

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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*C. PLANT AND RAD MONITORINC SYSTEMS Page 35 !
.

|. . .

l

1

QUESTION: 015 (1.00)
|

Which ONE of the following statements correctly describes the purpose of i

the PULL ROD in th9 control rod drive assembly?
;

,

a. Provides ' rod full out position indication,

b. Provides a means for manually adjusting rod position by
pulling rod out.

c. Actuates the rod bottom switch. |
;

d. Automatically engages the control rod on a pull signal.
9

:

i

QUESTION: 016.(1.00)

What will be the effect of a high-differential pressure across the ',

filter on the primary water pump and the demineralizer flows? t

a. Increase primary water pump flow and increase demineralizer
' fl ow. ,

;

b. No effection primary _ water pump flow and decrease
'

- domineralizer flow.
4

c. Decrease primary water pump flow and increase demineralleer :
~

flow.
,

Decrease reactor water pump flow and decrease demineralizer-d..
. flow.

,

-

'(***** CATEGORY C CONTINUED ON NEXT-PAGE *****)
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* C. FiANT AND RAD MONITORING SYSTFM5 Pegs 36 i
:

. .
.

I

!

!

QUESTION: 017 (1.00)
,

Lireit switches mounted on each drive assembly prov!de switching for
console lights. I

,

Which one of the following statements is TRUEt

a. The White light indicates that the contr( , rod and the magnet
draw tube art at their upper limits. *

b. The Red light indicates that the control rod and rod drive are
fully inserted,

c. The White light indicates that the control rod is fully
withdrawn, i

d. The Yellow light is always ON. ;

,

QUESTION: 018 (1.00)

Which ONE of the following nuclear channels provides the operator with a
continuous record of neutron flux from approxiinately one vatt to full
power?

a. Period channel

b. Log power channel
.

c. Count rate channel

d. Linear power channel

.

:.
-~

-

-

|

|

'(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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C. PLANT AND RAD MONITORING $YSTEMS Peg 2 37* *

'
. .

t

QUESTION: 019 (2.00)

Select from column B the actual rod movement that would result from
attempting to simultaneodsly move the combination of rods in column A.
(Items in column B may be used once, more than once or not at all. Only
one Answer may occupy a space in column A.)

(4 answers rdquir^d at 0.50 p31nts each) i

Column A Column B

Attempted Rod Hove Resulting Rod Movemer',

a. Pulse modo is engaged and 1. Shim rod moves up
attempt to withdraw reg rod

2. Reg rod moves up
b. In steady stato mode and

*attempt to withdraw shim and 3. Shim and reg rods
reg rods movo up

ic. Attempt to withdraw pulse and 4. Pulse rod moves up
reg rod (steady stato mode)

*

5.Norqfmotion
d. Shim rod is up 250 units and_

at ,e t to raise pulse rod

(str ' state mode)

>

.

|.
|

'

r

|
I (***** END OF CATEGORY C *****)
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- !

EQUATION SHEET
'

|.

|

. .-

Net Work tout)Q = m c, AT Cycle Efficiency _-
Energy (in)

. .-

Q ='m-Ah
SCR = S/(1 Keff).

-.

-Q_. UA AT: CR (1-Keff): - CR, (1-Keff):_

3
_

26.06 (1.trF) (1-K'ff)o
-

SUR = M=
(A p)--

(1-Keff)t.
'

SUR=_26.06/r-
M = 1/(1-Keff) '= CR /CR.4

t

P = P, 10'*"
SDK = (1-Keff)/Keff

P = Pe e"'" Pwe W me

P - (1 v)-:A
'

P. f *' .1 x 10*5 seconds
.S-P

*,

7 = (l*/A) + I(T #)/A.er#3 7=f*/(#-f).

. _ p=(Keff-1)/Keff '1,,, = 0.1 seconds *1'

p = AKeff/Keff:- 0.693
T,=-___-

if- -
A 0.0077',

A-
.

DR 0 8 = DR 0,8 DR = ' DR,e***33 2

^ '

1 Curie = 3.7x10" dps I kg = 2.21 lbm
'

.. .

=) hp '= 2.54x10 BTU /hr 1 Mw 3.41x10' BTU /hr
5

_

1 BTU -778 ft-lbf *F = 9/5'C'+ 32-.

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

4

'
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A. . RX T11EORY. THERP.0 & FAC OP CHARS Pag) 38 "
- *

. .

_

ANSWER: 001 (1.00)

C'

REFERENCE:

KSU TRIGA MKII Trng. Manual. Period Reactivity Relationships

ANSWER: 002 (1.00)
4

a

.

REFERENCE:

KSU TRIGA MKII Trng. Menual, Fower Excursions

,.

'

ANSWER: 003 (1.00) ,

c
,

REFERENCE:

Basic Reactor Theory

: ANSWER:- 004 (1.00)

b

(***** CATECORY A CONTINUED ON NEXT PAGE *****)
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';A. RX THEP?Y, THERMO & FAC OP CHARS Pega 39
.;..

_. REFERENCE:

KSU TRICA MKII Trng. Manual, Multiplication and Criticality
,

iAh'SWER: 005 _(1.00)

d

.

REFERENCE:

KSU TRIGA MKII Trng. Manual, Power Excursions

ANSVER: 006 (1.00)

b

REFERENCE:

KSU TRICA MKII Trng. Manual, Hultiplication and Criticality pp 3
.

i

.

-ANSWER: 007 (1.00)

c-

REFERENCE:
|

KSU TRIGA MKII Trng. Manual. Period-Reactivity Relationships pp 2

|

[..

>

ANSWER: 008 (l'.00)

d

(** M* CATEGORY A CONTINUED ON NEXT PAGE *****)
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.A.[RXTHEO.RY,T8EnMO&FACOPCHARS Pcgs 40,
. . . -

-_- ..- . _ _ ;

REFERENCE $

KSU TRICA MKII Trng, knual, Poisoa Contpensation
|
|

!

i

ANSWER:. .009 (1.00). j

i
'

d
i

' REFERENC,E:
|

.

KS" TRIGA KKII Trng. Hitnual, Multiplication and Criticality j

ANSWER: 010 (1,00) :

: b'

REFERENCE:

HTW Operating Characteristics
,,

-
.

I

l

- |

ANSWER: 011 (1.00) !

a

REFERENCE:

KSU TRICA.MKII Trng. Manual. Operating Characteristics

. ANSWER: 012 (1.00)

c

:

(***** CATEGORY A CONTINUED ON NEXT PAGE *****)
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.I. |RX THEORY, THERMO 6 FAC OF CHARS Page 41
.. . ,

.4 - u -. - ..

kEFERENCE:

KSU TRIGA 10:II-Trng. Ms.nual Power F tcursiont

;,

ANSWER: 013 (1.00)

b

REFERENCE:

KSU TRIGA MRII Operating Character 15tica

ANSUER: 014- (1.00)

C

REFERENCE:

KSd TRIGA MKII Trng. Manual. Period Renetivity Relationships

ANSWER: 015 (1.00) ,

a

REFERENCE:

Operating Characteristics

ANSWER: 016 (1.00)

d

(***** CATEGORY A CONTINUED L NEXT PAGE *****)
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A. RX THEORY, THERMO & FAC OP CHARS Pegs 42*

. . .

.

REFERENCE:
,<

KSU TRIGA MKII Trng.-Manual, Multiplication & Criticality

f

ANSWER: 017- (1,00)'
1

e

REFERENCE:

KSU TRIGA MK II' Reactor Operating Characteristics

s.

ANSWER:- 018- (1,00)

*
.

k
REFERENCE: '

KSU TRIGA MKII Trng, Manual, Power Excursions

.

ANSWER: 019 (1.00)

a
.

REFERENCE:

XSU TRIGA MKII Training Manuni - Temperature Coinpsusation

- ANSWER: 020 (1,00)

d

/

(***** CATECORY' A CONTINUED ON NEXT PACE *****)
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.

i .A, RX THEORY. THERMO 6 FAC OP CHARS Pegs 43
''

. .

REFERENCE:

LKSU TRICA MKII Trng, Manual, Multiplication & Criticality

,

-[ ,

*
. ,

9

|

| (***** END OF CATEGORY A *****)
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B. NORMAL /EMERG PROCEDURES & RAD CON Page 44
. .

i

ANSWER: 001 (1.00)

b

REFERENCE:

KSU TRIGA MKII Tech. Specs, Table II Minimum Interlocks

ANSWER: 002 (1.00)

a-2 / b 1 / c.3 / d 2
.

REFERENCE:
.

ANSVER: 003 (1.00)

c
.

"

REFERENCE:

KSU TRICn MKII Tech Specs.
,

-

ANSVER: 004 (1.00)

c-

REFERENCE:

10 Cfr 20 sect. 20.101

5

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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~

NORMAL /EMERG PP.OCEDURES & RAD CON Page 45B.
. . -

ANSWER: 005 .(1.00)

b

REFERENCE:

10 CFR 20.105

'-

ANSWFR: 006 (1.00)

b 1

REFERENCE:
i

KSU TRIGA MKII Training Manual - Operating Characteristics

ANSWER: 00e (1.00)

a

REFERENCE:
,

_

10 CFR 20.202

ANSVER: 008 (1.00)

b

(***** CATECORY B CONTINUED ON NEXT PACE *****)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ - - - - - _



u-

'

| B.- NORMAL /EMERC FROCEDURES & RAD CON Pcgs 46
ti- .

REFERENCE:

KSU TRICA MKII - Study Guide 10 CFR 55

ANSVER: 009 (1.00)

d .

REFERENCE:

'KSU TRICA MKII Experiment 23 6 30 / Tech Specs

ANSWER: 010 (1.00)

a

-REFERENCE:

^ KSU TRIGA MKII Tech. Specs I.3(a)

.

ANSWER: -011' (1.00)

c

REFERENCE:

10CFR20

ANSWER: 012 (1.00)

b.

(***** CATECORY B CONTINUED ON NEXT PAGE *****)
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B.- NORMAL /EMERG PROCEDURES & RAD CON Pcgs 47
* - .-

REFERENCE:

KSU TRICA MKII Emergency Plan

ANSWER: 013 (1.00)

e

REFERENCE:

KSU TRICA MKII Experiment 42- Operation of Rabbit. system

ANSWER: 014 (1.00)-

c

REFERENCE:

KSU TRICA MKII Procedure 9- Entrance to the reactor bay

.

ANSWER: -015 (1.00)

-A-

REFERENCE:

KSU TRIGA MKII Operations Manual pg 4

ANSWER: '016- (1.00)

d

(***** CATECORY B CONTINUED ON NEXT PAGE *****)
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*B. . NORMAL /EMERG PROCEDURES & RAD CON Pcg3 48
.. .

.

REFERENCE:

KSU TRICA MKII Operation, Test, and Maintenance Procedures no. 15

ANSWER: 017 (1.00)

d

REFERENCE:

KSU TRIGA MKII Emergency Procedure no. 8 - Fire Fighting

a

.

ANSWER: 018 (1.00) ,

k
a

REFERENCE:

KSU TRIGA MKII Emergency Procedure no. 4-/ Emergency Plan Review 6
Survey map-

ANSWER: 019 (1.00)

b

REFERENCE:

KSU TRIGA MKII Operations Manual, Sect. 8.1.d pp 6-

ANSWER: 020 (1.00)

d

i

('

(***** CATEGORY B CONTINUED ON NEXT PAGE *****)
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*

B. NORMAL /EMERG PROCEDURES & RAD CON Page 49
. .

REFERENCE:

KSU TRIGA MXII Operations, Test and Maintenance Procedure no. 9

.

L

.9

]

(***** END OF CATEGORY B *****)
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C. PIANT AND RAD MONITORINC SYSTEMS Page 50,

1
. ,

1:

ANSWER: 001 (1.00)

; d-
|

REFERENCE:

KSU TRICA MKII Facility Description pp 8

/JSVER: 002 (1.00)

b

~

REFERENCE:

KSU TRICA MKil Facility description pp 7

ANSWER: 003 (1,00)

b
,

REFERENCE:

KSU TRICA MKII Facility description Figure 5
-

ANSWER: 004 (1.00)

b

(***** CATEGORY C CONTINUED ON NEXT PACE *****)
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*C, '.PLARI AND RAD MONITORING SYSTEMS Pcgs 51
+- ,

- REFERENCE:

KSU TRIGA MKII Facility Description-pp 9

-ANSVER: 005 (1.00)

a

'

: REFERENCF.:

KSU TRIGA MKII Facility Description Fig. 6

ANSWER: 306 (1.00)

b

REFERENCE:

KSU TRIGA MKII Experiments #3 - Radiation Survey of Reactor

.

ANEVER: 007 (1.00)

d-

REFERENCE:

KSU.TRICA MKII Operating Characte 1.stics
.

ANSWER: -008 (1.00)

*
i

!
1

(***** CATECORY C CONTINUED ON NEXT PAGE *****)
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C. PLANT AND RAD MONITORING SYSTEMS Peg 2 52
. .

REFERENCE:

KSU TRIGA MKII Facility Description Fig. 5

ANSWER: 009 (1.00)

d

REFERENCE:

KSU TRIGA MKII Facility Description pp 7

ANSWER: 010- (1.00)

e

REFERENCE:

KSU TRIGA MKII Facility Description pp 11/ Tech Specs
-

ANSWER: 011 (1.00)
,,

a

REFERENCE:

KSU TRIGA MKII Faellity Description pp 3

ANSWER: 012 (1.00);

d
_.

!

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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''C.- PLANT, AND RAD MONITORING SYSTEMS Pcgs 53
. .-

REFERENCE:

KSU TRIGA MKII Facility Description pp 10

ANSWER: 013 ~ (1.00)

c

REFERENCE:

KSU TRIGA MKIl Facility Description Sect. 8 pp 11

.

ANSWER: '014 (1.00)

a-

REFERCNCE:

KSU TRIGA KKII Facility Description Sect. 8 pp 12-

ANSWER: .015.-(1.00)= ~

t

c

REFERENCE:

1KSU TRIGA MKII Facility Description Fig. 12

ANSWER: 016- (1.00)-

d

(***** CATEGORY C CONTINUED ON NEXT PAGE *****)
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C. PIANT AND RAD MONITORING SYSTEMS Page 54
. .

REFERENCE:

KSU TRIGA KKII Facility Description Fig. 5

ANSWER: 017 (1.00)

b

REFERENCE:

KSU TRIGA MKII Facility Description pp 12

,.

.

ANSWER: 018 (1.00)
'

b g

REFERENCE:

KSU TRIGA MKII Facility Description pp 9

ANSWER: 019 (2.00)
.

a-5 / h-5 / c-2 / d 5

REFERENCE:

KSU TRIGA MKII Operation, Test and Maintenance Procedure #5 / Tech Specs

(***** END OF CATEGORY C *****)
(********** END OF EXAMINATION **********)
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A. RK THEORY, THERMO & FAC OP CHARS P ge 1
. .

A N 11 W E R KEY

MULTIPLE CHOICE

001 c

002 a

C$t]tkYJON c
' '

004 b

'005 d

006 b

007 e

008 d

009 d

010 b
,

011 a C,
y

012 c

013 b

'

014 c'

015 a

016 d

017 c

G18- c

019 a

020 d

(***** END OF CATEGORY A *****)
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, - _ B. NORMAL /EMERC PROCEDURES & RAD CON Pago - 2*
,

.

ANSWER KEY

MULTIPLE C1101CE

001 b

002 a-2 b1 c-3 d2

003 c

004- c

005 b

006 b

007 a
.

-008 b

009 ' d'

010- a

011 c

012 b

013 c
.

'

014 e

015- a
.

016 d

O'.7 d

018- a

019 b

020 d

(***** END OF CATEGORY B *****)
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. ' ' ''C. PLANT AND RAD MONITORING SYSTEMS Pcg3 3-- -

,

ANSWER KEY

MULTIPLE CHOICE

bE|CkSJWl d

002 b

003 b

004 b

005 a

006 b

007 d

008 a

009 d

010 c

011 a

012 d

013 c

014 a

-015 e
.

016 d

[b dd|C b

018 b

019 a-5 b.5 c-2 d5

i ..

(***** END OF CATECORY C *****)
(********** END OF EXAMINATION **********)
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