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Question 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,

s 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:
¢
Facility Comment A3:

It seems to us that there are no unambiguously correct answers., Clearly,
answers a,b, and d are incorrect. Answer ¢ is incorrect fov the following
reasons. According to the statistical-weight theorem (or the @*-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) contrel rods therefore are
decreased.

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 matter.)

Clearly, answers a,b and d &2 incorrect and they would not be selected by a
candidate with a good understandii.g of the subject. However since answer c is
not always correct, the question will oe deleted.



SECTION A

Question $:

A short reactor period is a greater hazard when reactor power is:
a. Close to 100%
L. Above the Point of Added Heat (POAH)
A Below the POAH

d. Close to source counts

Answer 5:
d

facility Comments AS:

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-pased reason for a 100% power limit, then we would argue that the limit
would must easily be challenged if there is a short (positive) period and the

power i: near the 100% limit. Our operators and trainees have been
conditicned to avoid challenges to safety-limit settings.

NRC Resolution AS:

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 contro! rods is prevented until the
neutron flux is large enough tu be detectable. A reactor may also be equipped
with 2 safety system which prevents further withdrawal of the cor ~ol rods if
the period reaches a predetermined small value. These added safery features
emphasize the utmost importance of avoiding a rapid rate of power increase
when close to source counts. 1f 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%)
and the fuel temperature coefficient will insert enough negative reactivity to
turn power and prevent fuel damage. It is very impo-tant for the reactor
operator to understand the abuve concept since he is the ultimate protection
against core damage.



SECTION A

Question 11

The reactor is exactly critica) 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 moderatnr temperature.

& Decrease until inherent positive reactivity feedback causes the
reactor to become critical at a lower neutr-n level.

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

Answer 11:

Facility Comment All:

To the best of our recollection, the term "point of added heat (POAH)" 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 ahle 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 ¢ would be correct. Thus we urge that either answers a or c be
accepted as correct.

NRC Resolution All:

Comment accepted. The answer key has been changed to accept a and c as
correct. The term "point of added heat" (POAH) is widely used throughout the
power industry. As stated in page 1 of the Training Manual, one of the
primary functions of the KSU 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.



SECTION 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 (POAH).
b. Supercritical.
g, Suteritical.
d. Prumpt critical.
Answer 13:
b

Facility Comment A13:

In this question, the term “startup rate" is not defired. 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 agsociated with subcritical multiplication in & reactor with
startup source present,

NRC Resolution Al3:

Comment accepted. The question will be modified for future use. The term
"startup rate" iC widely used throughout the power industry. Since one of the
primary functions of the KSU Reactor Facility is to irain 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,



SECTION A
Question 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.
. Provide a means to allow reactivity changes to occur in a
subcritical reactor.
d. Generate a detectable neutron source level for monitory.g
reactivity changes in a shutdown -« ctor.
Answer. 16:
d
Facility Comment Al6:

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 paae 10 (para. B(1)a) of the "General
Characteristics of tne TRIGA Reactor," the prevention of a sourceless startup
1§ stressed.

NRC Resolution Al6:

Comment not accepted. Neutron sources, both intrinsic and installed, are
essential t~ -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 Engincering," Third Edition, Glasstone and Sesonske,
Section 5.286.)

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



SECTION A

Question 19

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

2 Fuel Temperature
b. Moderator Tcmperature
c. Void

d. Power

Answer 19: '
a
Facility Comment Al9:

In our operations, we make more use of the power coeffifient of reactivity
(about $0.01 per KW) than the temperature coefficient, *0f course the two
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
properticnality between power and fuel temperature above zero-power
conditions. Most 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 tewperature coefficient and would hope
that answer d is aiso accepted. Experiment 4 (p. 46) on “"Reactivity
Coefficient Determination" stresses the link between temperature and power
coefficient of reactivity.

NRC Resolution Al9:

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 rizes. If the magnitude of the fuel
temperature ccefficient is large enou?h. 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.



SECTION B
Question 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.

£+ A Senior Reactor Operator wmay 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:

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 accepted. Paragraph 4 of Procedure 15 (TRIGA MKII Reactor
Startup) states that 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 RO or SRO, cannot perform a startup
alone. At least two licensed individuals must be in the vicinity and
cognizant of reactor cperations. Answer a is therefore not correct.



SECTION €
Question 01:
The outside air temperature is -15°F. Assuming that the KSU TRIGA MKII reactor
is operating at B80% power when the primary coolunt temperature probe fails
high, which ONE of the following acticns is performed by the secondary
gg!:?atic control system if the .emperature of the secondary cooling water is
2. The cooi1ing tower fan shifts to slow speed
b. The cooling water flow is stopped
¢ The cooling tower fan goes to high spead

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

Facility Comment Cl:

If the sensor fails high, the -10 F limit is bypassed and flow to the cooling
tower is reestablished. (See Facility Description, p. 3.)

NRC Resolution C1:

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




Cn e e e e s T Sl e i T att T T ) e e i e R— " L e e e n—— T P ————— e e i

SECTION €
Question 17:

%:n;: switches mounted on each drive assembly provide switching for console
ghts.

Which ene of *Ye following statements is TRUE?

a. The White 1ight indicates that the control rod and the magnet draw
tube are at their upper limits.

b. The Red 1ight indicates that the control rod and rod drive are
fully inserted.

c. Th2 White light indicates that the control rod is fully withdrawn,
d. The Yellow light is always ON,

Facility 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.
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" B, NORMAL/EMERG PROCEDURES & RAD CON Page 3

ANSWER SHEET

Multiple Cholice (Circle or X your choice)

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

MULTIPLE CHOICE
001 a b» ¢ d
002 a 1 2 3

et VRS s R

YRS SR T R

4. 1 % 9
003 a » ¢ a4 _
006 & b ¢ d4 _
0% a » ¢ 4 _
006 a b ¢ 4
0?7 a2 » ¢ &
C08 & b ¢ 4 _
009 a b ¢ d
010 & & e 4 ___
011 & b ¢ 4 _
012 a ®» ¢ 4 _
018 a2 % o &
Pl4 a b ¢ 4
013 a2 % ¢ @ _
01§ a » ¢ & __
017 & ‘% ¢ ‘¢ __
018 a b ¢ d

019 a4 b . ¢ 4

020 a b ¢ 4

——

(*#*wkw END OF CATEGORY B ###ih)
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PLANT AND RAD MONITORING SYSTEMS
ANSVWVER SHEET
Multiple Choice (Circle or X your choice)
If you change your answer, write your seiection in the blank.
MULTIPLE CHOICE

001 a b ¢ 4 _
002 &« b ¢ 4 _ _
003 a b ¢ 4
2046 a b e a
05 a b ¢ & _
006 a b ¢ & _
007 a b e 4
008 & b ¢ 4 _
09 &« » ¢ @& _
J9I0 a b ¢ a4 _
011 a b e & _
012 & b ¢ 4
93 a » o & _
014 a b ¢ d4
015 a b ¢ 4 ___
6 a b ¢ d _
o ST S R SE R
018 a b ¢ d _
019 a 1 2 3 4 5

e

(*%kaw END OF CATEGORY C wikk)
(*wddwkikdx END OF EXAMINATION siddstdiin)
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QUESTION: 003 (1.00)

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 r 4 worth to increase in the center of
the core.

¢. The withdrawal of a rod causes the rod worth of the remaining
{nserted rods to increase.

d. As Rx power increases rod worth increacss.

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 withdrswn until the count rate is 1000 cps.
Which ONE of the following is the corlition of the reactor after the
rods are withdrawn?

a. Critical with Keff -« 1.0

b. Subcritical with Keff « 0,995

¢. Suberitical with Keff = 0,950

d. Supercritical with Keff « 1.00%

(*%#**% CATEGORY A CONTINUED ON NEXT PAGE *##w)
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QUESTION: 005 (1.00)

A short reactor period is a greater hazard when reactor power is:
a. Close to 100%
b. Above the Point of Added Heat (POAH)
¢. Below the POAH

d. close to source counts

(**%kx CATEGORY A CONTINUED ON NEXT PAGE ###ik)



QUESTION: 006 (1.00)

A fuel loading is in progress.
many fuel bundles loaded will eriticality cocur?

a) 20th bundle
b) 22nd bundle
¢) 24th bundle
d) 26th bunale

Using the data provided below, after how

Count Rate

842
936
1123
1684
2807

-

CCODODOOO O C »
S VP ue 0D

# of Fuel Bundles

——
NN

2 % 6 8 10 12 16 16 18 20 22 24 26 28 30 32

NUMBER OF BUNDLES IN>TALLED

(Wawdn CATEGORY A CONTINUED ON NEXT PAGE wiwws)



« A, RX THEORY, THERMO & FAC OF CHAllS

QUESTION: 007 (1.00)

Which ONE of the fo! 'owiri is the reason for the B0 second period
following a Rx scram?

b,

U135 affinity for source neutrons,
Fuel temp. coefficient adding positive reactivity,
longest lived delayed nuutroen precursors decay constant,

Anmount of negative reactivity added on a scranm ecceeds the
shutdown mavgin,

QUESTION: 008 (1.00)

Vhich statement describes Xe-135 behavier following a Ra Soraw?

a, Xenon concentration decreases due to production rate from

fivelon stops.

b, Xenon concentiation decreases due to production rate from

1-135 decay increasing.

¢. Xenon concentration increases due to production rate from

Pu-149 increasing.

d. Xenon concentration increases due to 1-135 decay exceeding

Xe 135 decay.

(#%kd CATEGORY A CONTINUED ON NEXT PAGE wwwik)

Page 11
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QUESTION: 009 (1.00)

Which one of the following :tatements {s & characteristic of suberitical
sultiplication?

4. The number of neutrons gained per generation dourles for each
succeeding generation.

b. A constant neutron population is ac' ieved when the total number
of neutrons produced in one generation is equal to the number of
source neutrons ir the next generation.

¢, For equal reactivity additions, it takes less time for the
equilibrium subcritical 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 flov rate ««» 1500 GPM
<+ Secondary system flov 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.

a B2°F
b. 8»°F
c. B9'F
d. 92°F

(ww#d% CATEGORY A CONTINUED ON NEXT PAGE ##wws)
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QUESTION: 011 (1.00)

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

4. Decrease to a shutdown power leval lovw in the source (startup)
range .,

b. Decrease temporarily, then return te the original value due to
the resulting decrease Iin moderator tsmperature.

¢. Decrease until inherent positive reactivity feedback causes the
reactor to become critical at a lower neutron leve!,

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 c¢he
time required for power to increase from 10 watts to B00 watts?
(Assume a posifive step change in reactivity.)
a, 10.1 winutes
b, 6.4 minutes

¢. 4.2 minutes

d. 2.8 minutes

(wikdd CATECOCY A CONTINUED ON NEXT PAGE #*¥+ad)
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QUESTION: 015 (1.00)

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

a. Equal to the SDM prior to the scram
b. Less than the SOM prior to the scram
¢. Grzater than the SDM prior to the scram

d. Zero

QUESTION: 016 (1.00)
The purpose of the installad neutron source is to:

a. Compensate for neutrons absorbed in non-fue) ,Atorials in the
core.

b. Generate a sufficient neucron population to start the fission
chain veaction for each startup.

¢. Provide a means to allow reactivity changes to occur in a
subcritical reactor.

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

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

Which ONE of the following defines the maximuw excess reantivity and
miniwus Shutdown Margin (SDM) for the Kansas Scate TRICA MARK 11
reactor?

4. Excess reactivity of ©. 0250 delta K/K, SDM of 0.11 delca K/
b. Excess reactivity of 0.0250 delta K/K, JDM of 0.0077 delta K/K
¢. Excess resctivity of 0.0175 delta K/K, SDM of 0.0077 delta K/K
d. Excess reactivity of 0.0175 delta K/K, SDM of 0.1]1 delta K/

QUESTION: 018 (1.00)
The KSU TRIGA MARK 11 resctor is operating at 250 KW (1008 power). A
nuclear excursion causes a rapid power increase with a period of 10
willisecond. Assuming the reactor scrams on "percent power channel
high", with & scram delay time of 0.1 seconds, which ONE of the
following will be the peak power attalned by the reactor?
(Assume no tempersture or vold reactivity effects.)
a. 275 W
b. 2 2 EE & KN
©. 5.7 EE 6 KV

d. 6.7 EE «5 KV

(wadad CATEGORY A CONTINUED ON NEXT PAGE wiw#s)
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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.

&. The console key is in the OFF" position and the key is removed
from the console and under the contrel of a licensed operator.

b. No work {s in progress involving fuel harilisg or meintenance of
control rod drive mechanisms.

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

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

QUFSTIUN: 004 (1.00) f

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 file.)

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

b. Whole body - 3.75 Rem
Active blood forming organs 1.25 Rem
Hands and forearms - 7.5 Rem
Skin of whole body - 18.75 Rem

¢. Whole body - 1.25 Rem
Active blood forming organs 1.25 Ren
Hands and forearms - 18.75 Rem
Skin of whnle body - 7.5 Ren

d. WVhole body - 3.75 Rem
Active blood forming organs 3.75 Ren
Hends and forearms - 18.75 Rem
Skin of whole body - 7.5 Ren

(#wddt CATEGORY B CONTINUED ON NEXT PAGE wiwaw)
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QUESTION: 005 (1.00)
10 CFR 20,105 sets "pe.missible® levels of radiation in unrestricted
areas. What is the 10 CFR 20 whole body MAXIMUM dose limit, in any
period of one calendar year in an “"unrestricted" area?
a. 1.25 Rem
k. 500 mrem
¢. 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: 32.10

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 #ww#+)
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QUESTION: 007 (1.00)

Which ONE of the following Ls the correct posting il Ll vadiation level
in the area is 75 mxr/hr?

a. CAUTION RADIATION AREA

b. CAUTION RADIOACTIVE MATERIAL(S)

¢. CAUTION AIRBORNE RADIOACTIVITY AREA
d. CAUTION HIGH RADIATION AREA

QUESTION: 008 (1.00)

Which ONRE «f 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
¢. S5ix hours per month

d. Six hours per quarter

(#kkkk CATECORY B CONTINUED ON NEXT PAGE #wid)
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QUESTION: 011 (1.00)
An lrradisted sample having & half-life of 3 minutes provides a dose
rate of 200 mr/hr at 3 ft, Approximately how far from the sample must a
Radiation Area sign he posted?
a. 5 ft.
b. 8 ft.
¢e. 20 fe,

d. 50 f¢t.

QUESTION: 012 (1.00)

Which ONE of the following is the definition an UNUSUAL EVENT
clasoification in accordance with the KSU TRIGA MKII1 Nuclear Reactor
Facilit; Emergency Plan?

a. Events_are in progress or have occurred whicl have resulted or
could result in cadiation levels in excess of 100 mrem/hr at the
opevations boundary,

b. Events ave in progress or have occurred which indicate a
potential degradation of the safety of the reactor facility with
no release of radicactive material requiring off site response.

¢. 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. fivents are in progress or have occurred vhich involve an actual

or potential substantial degradation of the level of si’ety of
the facility.

(w*www CATEGORY B CONTINUED ON NEXT PAGE wsiaw)
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QUESTION: 013 (1.00)
In accordance with procedure "Experiment 42- Operation of Sample Rapid
Transfer System (Rabbit)" which ONE of the following actions should the
reactor operator take, {f an irradiated rabbit sample becomes stuck?

a. Notify the reactor supervisor then purge the rabbit system by
firing helius into the reactor bay 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 .

¢. 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 sapervisor.

QUESTION: 014 (1.00)

Which ONE of the following reactor facility conditions requires the use
of personnel NEUTRON dosimetry in the reactor bay?

a. Anytime an escorted tour is conducted,
b. Anytime the reactor i{s secured,
¢. Anytime the reactor is operating.

d. Anytime entrance is made in the reactor bay.

(*%adx CATEGORY B CONTINUED ON NEXT PAGE wwdaw)
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QUESTION: 015 (1.00)
(Which ONE of the following statements is FALSE?)

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

a. the Facility Director appro.es the changes.
b. the changes do not alter the original intent of the procedure,
¢. 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 podification to the
control rod drive electrical system. Which ONE of the following
staffing requirements sjp.iies to the subsequent s.artup?

4. A Senlor 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 & Senior Reactor Operator.

¢. A Senior Reactor Operator may conduct the startup {f the Senior
Health Physicist is in the facility,

d. A Reactor Operator and a trainee may conduct the startup {f the
Senior Reactor Operator {s available in .he facility,

(wwak% CATEGORY B CONTINUED ON NEXT PAGE wwiw+)
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QUESTION: 017 (1.00)

Which ONE of the following emergencies requires that the Outside Alr
Intake Flappers be shut as part of fmmediate actions?

a. Nor'e Gas and lodine release to reactor bay
b. Fire in the Nuclear Reactor Facility

¢. Camma radiation level outside reactor control room
is greater than 100 mr/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. Ward Hall basement restroom area
b. Nurth Hall Emergency Supplies area
¢. Lobby of Ward Hall

d. Vard Hall parking area

(*hkkk CATEGORY B CONTINUED ON NEXT PAGE #wiiw)
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QUESTION: 001 (1.00)
The outside air temperature s -15'F. Assuming that the KSU TRIGA MK11
reactor is operating at 808 power when the primary coolant temperature
probe fails high, which ONE of the folloving actions is performed by the
secondary automatic control system i{f the temperature of the secondary
cooling vater 1s 62°F?
a. The cooling tower fan shifts to slov speed
b. The cooling water flow is stopped
¢. The cooling tower fan goes to high speed

d. The cooling weter flow is diverted to the heat exchanger

QUESTION: 002 (1.00)

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

6. CAM in reactor bay
b. Geiger tube in Water Monitor Vessel
¢. Conductivity meter on the reactor console

d. OM detector located near the demineralizer

(#wdwdx CATEGORY C CONTINUED ON NEXT PAGE w*#aw#)
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QUESTION: O(3 (1.00)

Which GNE of the following is the flow through the primary loop and the
cleavsp loop?

a. 120 gpm total fle with 10 gpm through the cleanup loop
b. 110 gpm cotal flow with 10 gpm through the cleanup loop
¢, 120 gpm total flow with 20 gpm through the cleanup loop
d. 110 gpm total flow with 20 gpm through the cleanup loop

QUESTION: 004 (1.00)

Which of the following methods is used to remove the gamwa signal from
the neutron signal in the LOG-N Channel?

4. The outer chamber prevents gammas from ifonizing the inner
chamber .

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

€. A pulse height discriminator does not allow the gamma signals
to be counted,

d., Squaring the combined signal makes the gamma contribution
fnsignificant.

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

Vhich of the following statements describes the sign:s path from the
Startup Channel detector to the level (cpe) metor ~u the console?

a. Detector, Pre Amp, Discriminator, Log Ciriuit, Metar
5. Detector, Log Integrator, Pulse Shaper, Pulse Ciunter, Meter
¢. Detector, Pre Amp, Log Integrator, Reg Rod Servo, Metor

d. Detector, Log Amp, Meter

QUESTION: 006 (1.00)
Which ONE of the following radiation detectors docs not have an output
intensity (current or pulse height) propocrtional te the incident
radiation energy? (i.e., {f the incident energy inctesases, the output
{utensity increase)
a. lon Chamber
b. GM
¢. Proportional Counter

d. Scintillation

(wdkkd CATEGORY C CONTINUED ON NEXT PAGE w#a#a#)
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e —m— ey —

QUESTION. 007 (1.70)
Which ONF of the follewing 1o t1e worth of all the control rods?
e 01.00
b. §2.50
¢. $4.50
d. $C.50

QUESTLON: 008 (1.00)

Tte flow rate of the prismary loop is maintained by which one of the
followlug methods? 4

a. Flow orifice

b. Throttling the primary pump discharge valve
€. Adjusting the speed of the primary pump

d, idjusting the fllter AP

(*haonk CAT/GORY C CONTINTED ON NEXT PAGE widtw)
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-

GUESTION: 009 (1,00)

Which ONE of the Collowing 18 “he puryose of the mechanical filiter
installed in the cleanup leop’ i

&, Malntain lov electrical cosductivity of the water and a
neutral pH.

b, Malatailn minfimal radfcactivity asd low electrical conducvirity
of the vater.

€. Maintain a neu.ral pH snd criical ransparency of the water,

d. Maini.in optics]l transparency end vin‘mal radioacti ity ¢f the
vater.

QUESTIUN: 010 (1.00;
Which ONE of the fo'lowing param tery will tesult in & rescter scram but
ir not veaulred to b. r~p.rational by ¥SU TRIGA ME1T Tecnr'cal
Specificationa?
a. High fuel temperature
b, Recorder linear pen high indicstion
¢. Short veactor period

d. Loss of high voltage to the nuclesr Instruments

(*wwdd CATEGORY < CONTINUED ON NEXT PACGE ww#wdk)
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QUESTION: 011 (1.00)

Which ONE of the fo!loving describes the neutron source utilized at the
KSU TRIGA MKII resctor?

8. Americius beryllius with & resctivity worth of $0. 046
b, Antizeuy bevyllium with a stivity worth of $0.046
€. Americium beryllium with a »  ivity worth of §i.025

b. Antimony bery;11ium with a ceactivity worth of §1,025

QUESTION: 012 (1.00)

The thermocouple in the instrumented fuel bundle measures temperature at
the:

4. interior surface of the cladding
b, center »f the zirconium red
c. outer surface of the fuel

d. Interior of the fuel

(wdwe* CATEGORY C CONTINUED ON NEXT PAGE w#ida)
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QUESTION: 013 (1.00)

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

8. Deenergizing the rod magnet initiates the down motion of the

draw tube.
b, ?Ag:t? DOWN Timit switch initiates the down motion of the draw
ube.
és :Og.OOUN Timit switch initiates the down motion of the draw
ube.

d. Deenergized contact 1ight (DS317) and MAGNET UP Timit switch
inftiate 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.

¢. 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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QUESTION: 015 (1.00)

Which ONE of the following statements correctly describes the purpose of
the PULL ROD in tha control rod drive assembly?

&. Provides rod fuli out position indication.

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

€. Actuates the rod bottom switch.

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

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?

3. }?croaso primary water pump flow and increase demineralizer
ow.

b. No effect on primary water pump flow and decrease
demineralizer flow.

s 2:CFOISO primary water pump flow and increase demineralicer
low.

d. 2:croase reactor water pump flow and decrease demineralizer
ow.

(*¥*** CATEGORY C CONTINUED ON NEXT PAGE ##ww*)
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QUESTION: 017 (1.00)

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

Which one of the following statements is TRUE?

8. The White 1lizht indicates that the contr. . rod and the magnet
draw tube arc at thelr upper limits.

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

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

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 approximately one watt to full
pover?

&, Period channel

b. Log power channel

¢. Count rate channel

d. Linear power channel

(wadkk CATEGORY C CONTINUED ON NEXT PAGE ##awd)
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QUESTION: 019 (2.00)

Select from coluan B the actual rod mwovement that would result from
attempting to simultaneously wove the combination of rods in column A,
(Items in column B may be used once, wove than once or not at all, Only
one Ansver may occupy & space in column A )

(4 ansvers vequir~d at 0 .50 paints each)

Column A Column B
Acttempted Rod Move Resulting Rod Movemer .
&, Pulse mode is engaged and 1. fhim rod woves up

attempt to withdraw reg rod
2. Reg rod moves up
b, In steady state mode and

attempt to withdraw shim and 3. Shim and reg rods
reg rods wove up
¢. Attempt to withdraw pulse and 4, Pulse rod mwoves up

reg rod (steady state mode)
5. Neo t? motion
d. Shim rod is up 250 units and
at-»+ ¢ to raise pulse rod
(ste  state mode)

(#kkkd END OF CATEGORY C wiwwd)
(ddkhanrdd END OF EXAMINATION dkdhwdhss)



EQUATION SHEET
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. . Net Work (out)
Qeme, AT Cycle Efficiency =
Energy (in)

. .
Q«mAh SCR = § (1-Keff)
-
Q«UA CR, (1-Keff), = (R, (1-Keff),

26.06 (),.0) (1-Keff),
SUR - B ————

(B - p) “'K’ff’a
SUR = 26.06/r Mo 1/(1-Keff) » CR,/CR,
P e p, 1054t SOV = (1-Keff)/Keff

®

P - Pn ’(‘,', PV!' L4 u‘ m

B3 ») ;
Po P, " =1 x 10" seconds

$-p
T e (l./ﬁ; + ”,‘P)/A.nﬁ] 7= ‘./(P"I)
P~ (Keff-])/Keff Aeer » 0.1 seconds™?
P = bKeff/Keff 0.653
- 3ig O -
g =0.0077
DR,D,? = DR,D,? DR = DRe™*
I Curie = 3.7x10"° dps 1 kg = 2.21 1bm
1 hp = 2.54x10° BTU/hr 1 Mw = 3.41x10° BTU/hr
1 BTU « 778 ft-1bf ‘Fe9/5C + 32

'C=5/9 (°F - 32)
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ANSWER: 001 (1.00)

c

REFERENCE :

KSU TRIGA MKI1I1 Trng. Manual, Period-Reactivity Relationships

ANSWER: 002 (1.00)

REFERENCE:

KSU TRIGA MKII Trng. Men.zl, Fower Excursions

ANSWER: 003 (1.00)

¢

REFERENCE:

Basic Reactor Theory

ANSWER: 004 (1.00)
b

(%*#%x% CATEGORY A CONTINUED ON NEXT PAGE k)
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REFERENCE:

KSU TRIGA MKII Trng. Manual, Multiplication and C fticality

ANSWER: 005 (1.00)
d

REFERENCE:

KSU TRIGA MKII Trng. Manual, Power Excursions

ANSVER: 006 (1.00)
b
REFERENCE:

KSU TRICGA MKII Trng. Manual, Multiplication and Criticality pp 3

ANSWER: 007 (1.00)
[
REFERENCE:

KSU TRIGA MKII Trng. Manual, Pericd-Reactivity Relationships pp 2

ANSWER: 008 (1.00)

d

(**ikt CATEGORY A CONTINUED ON NEXT PAGE w#ddx)
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RFVERENCE :

KSU TRICA MKII Teng. Momual, Polson GCompensation

ANSWER: 00% (1.00)
d
REFERENCE:

K37 TRIGA MKI1 Trng., Mnnual, Multiplication and Criticalicy

ANSWER. 010 (1.00)
b
REFERENCE:

HTFV Opcuting_. Characteristice

ANSWER: 011 (1.00)
a
REFERENCE:

KSU TRIGA MKII Trng. Manual, Operating Characteristics

ANSWER: 012 (1.00)

c

(#***k CATEGORY A CONTINUED ON NEXT PAGE i)
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REFERENCE :

KSU TRIGA MKII Trng. Manual, Multiplication & Criticality

ANSWER: 017 (1.00)
<
REFERENTE:

KSU TRIGA MK II Reactor Operating Characteristics

ANSWER: 018 (1.00)
¢
REFERENCE:

KSU TRICA MKII Trng. Manual, Power Excursions

ANSWER: 019 (1.00)
éa
REFERENCE :

XSU TRIGA MKII Training Manuil - Temperature Cowpensation

ANSWER: 020 (1.00)
d

(*kkdk CATEGORY A CONTINUED ON NEXT PAGE sk )
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REFERENCE:
KSU TRIGA MKII Trng. Manual, Multiplication & Criticality

| (***xk END OF CATEGORY A wiiw)
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"~ B. NORMAL/EMERG PROCEDURES & RAD CON

REFERENCE :

KSU TRIGA MKII - Study Guide 10 CFR 55

ANSWER: 009 (1.00)
d
REFERENCE:

KSU TRIGA MKII Experiment 23 & 30 / Tech Specs

ANSWER: 010 (1.00)
a
REFERENCE:

KSU TRIGA MKII Tech. Specs 1.3(a)

ANSVER: 011 (1.00)
c

REFERENCE :
10CFR20

ANSWEK: 012 (1.00)
b

(%*k*k CATECORY B CONTINUED ON NEXT PAGE *#w+x)
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REFERENCE:

KSU TRICA MKII fmergency Plan

ANSWEP: 013 (1.00)
c
REFERENCE:

KSU TRIGA MKII1 Experiment 42- Operation of Rabbi: system

ANSWER: 014 (1.00)
[
REFERENCE:

KSU TRIGA MKII1 Procedure 9- Entrance to the reactor bay

ANSWER: 015 (1.00)
&
REFERENCE:

KSU TRIGA MKII Operations Manual pg 4

ANSWER: 016 (1.00)
d

(***k+ CATECORY B CONTINUED ON NEXT PAGE w##dix)
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REFERENCE:

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

ANSWER: 017 (1.00)
d
REFERENCE:

KSU TRIGA MKII Emergency Procedure no. 8 -- Fire Fighting

ANSWER: 018 (1.00)
a
REFERENCE:

KSU TRIGA MKII Emergency Procecdure no, 4 / Emergency Plan Review &
Survey map

ANSWER: 019 (1.00)
b
REFERENCE:

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

ANSWER: 020 (1.00)

d

(¥*xkd CATEGORY B CONTINUED ON NEXT PAGE rhwds)
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REFERENCE

KSU TRIGA
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ANSVER Vol ( 00)

4

-
KEFERENCI

KSU TRICA MKII Fe | Descripti pp 8

"NSVER

b

REFERENCE

KSU TRIGA MKIl Facility descr lption pj

ANSVER

k

RFFERENCE

| & TRICA Mk ¥ ’ { Dt K :

ANSWER

13
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REFERENCE :

KSU TRIGA MKII Facility Description pp 9

ANSWER: 005 (1.00)
&

REFERENCE:

KSU TRIGA MKII Facility Description Fig. 6

ANSWER: 06 (1.00)
b
REFERENCE:

KSU TRIGA MKII Experiments #3 - Radistion Survey of Reactor

ANSWER: 007 (1.00)
d
REFERENCE:

KSU TRIGA MK1I Operating Charactes - lstics

ANSWER 008 (1.00)

(***d% CATEGURY C CONTINUED ON NEXT PAGE #¥ik+)
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REFERENCE :

KSU TRICA MKII Facility Description Fig. 5

ANSWER: 009 (1.00)
d
REFERENCE:

KSU TRIGA MKII Facility Description pp 7

ANSWER: 010 (1.00)
c
REFERENCE:

KSU TRIGA MKII Facility Description pp 11 / Tech Specs

ANSWER: 011 (1.00)
a
REFERENCE:

KSU TRIGA MKII Facility Description pp 3

ANSWER: 012 (1.00)

d

(***¥* CATEGORY C CONTINUED ON NEXT PAGE wiiik)
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REFERENCE:

KSU TRICA MKTI Facility Description pp 10

ANSWER: 013 (1.00)
e
REFERENCE :

KSU TRICA MKII Facility Descriptiou bect, 8 pp 11

ANSWER: 014 (1.00)
a
REFEPINCE:

KSU TRIGA MKII Facility Description Sect. 8 pp 12

ANSWER: G15 (1.00)
<
REFERENCE:

KSU TRIGA MKII Facility Description Fig. 12

ANSWER: 016 (1.00)
d

(¥¥kkx CATEGORY C CONTINUED ON NEXT PAGE whwix)
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REFERENCIH

ESU TRIGA MK1I Facili escription Fig :
ANSWER 017 (1.¢
[ 4]

.
REFERENCH '

)
KSU TRIGA MKIT Facility Descrij Py ;

*
@

ANSWER 018 (4 ) Q

KSU TRIGA MKII Faci L De ripti !
ANSVE! 019 { « )
a-3 / bes C~d d
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ANSGSVWVER KEY

MULTIPLE CHOICE

001 ¢
002 &«
i dde*d
004 b
005 4d
006 b
007 ¢
W8 d
008 ¢
010 b
011 a,C
012 ¢
¢13 b
0l4 ¢
015 a
016 4
017 ¢
vig ¢
019 =&
020 d

(#¥%kk END OF CATEGORY A Wihik)
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001
002
003

0us
006
007
008
009
010
011

ANSVER KEY

MULTIPLE CHOICE

b
a-2 b-l

<

¢c-3 d-2

(**%** END OF CATEGORY B %#awk)
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ANSVER KEY

MULTIPLE CHOICE

of a4 de leted
002 b

003 b

004 b

005 a

006 b

007 4

008 a

009 d

010 ¢

011 a

012 4

013 ¢

014 a

013 ¢

016 d

@f v deleted
018 b

019 a-5 b-5 e¢-2 d-5

(%%kk* END OF CATEGORY C wirwiw)
(¥dkkdkdikd END OF EXAMINATION sokkikibobd)
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