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SEPTEMBER 19986 EXAMINATION QUESTION COMMENTS

Question A.4:
Which ONE of the following elements has the SMALLEST microscopic cross section for
absorption of neutrons?

a H'
b. H?
c. c*
d -

Facility Comment: NRC answer is (b ), H?, with reference to Table 2.3 of |ntroduction to
Nuclear Reactor Operations. That answer does not appear in the referenced table; D,0 is the
entry which would have been a correct answer. The correct answer using the cited reference
would be (c.), C'?. Further, the stem of the question does not specify the energy of the
neutrons. If one were to consider, say, 20Mev, the cross-section for absorption for U is
0.0005 barn from BNL-325.

Proposed Resolution: Discard question. Stem is not definitive and answers are not those
found in the cited reference.

NRC Resolution: Question deleted from this examination.

Question A.12:

Given: Primary Flow rate through heat exchanger = 1400 GPM; Secondary Flow rate through
heat exchanger = 1200 GPM; AT, = 13°F and Secondary INLET temperature is 73°F.
Which one of the following should be the secondary OUTLET temperature?

a = 58°F
b = 62°F
c = B4°F
d = 88°F

Facility Comment: The answer key is incorrect; (d.) is the correct answer.
NRC Resoiution: Answer key changed to reflect d as correct answer.

ENCLOSURE 2



Question AA17:
Explain how each of the following condidtions will change reactivity in the core (Increase,
Decrease or No Change).

a Place hollow steel cylinder (filled with air) next to core.
b. Increase Rod Speed.
c. Insert rabbit containing natural uranium into core.

d Insert rabbit conta ning water into core.

Facility Comment: This question asks about changes in core reactivity for four situations.
Answer (a.) "Place a hollow steel cylinder (filled with air) next to the core." The answer does not
specify size of cylinder nor location of placement. Selection of the, size and the placement can
result in increase, no change, or decrease of reactivity, so all answers are correct.

Answer (c.) "Insert a rabbit containing natural uranium into the core.” At UMLRR, the rabbits
terminate alongside the core in the water reflector. The position of the carrier can be varied
through the thermal flux peak with dramatic changes in neutron fiux and energy spectrum.
Again a choice of sample size and rabbit positioning can result in any of the three choices for
reactivity change. Answer (¢.) "Insert rabbit containing water into core." As with (c.) above, any
of the choices are possible.

Suggested resolution: Discard Question A 17

NRC Resolution:  Question deleted from this examination.

Question B.3

Match the general area radiation levels listed in column A with the corresponding type of
radiation area listed in column B. (Note: Only one answer for each item in column A. Items
from column B may be used more than once or not at all )

Column A Column B
A 15 mRem/hr 4 Unrestricted Area
B. 65 mRrem/hr 2. Radiation Area
C. 203 mRem/hr 3. High Radiation Area
D. 520 mRem/hr 4 Very High Radiation Area

Facility Comment: The correct answer for matching item D., 520 mRem/hr, should be 3., High
Radiation Aiea. See 10CFR20.1003.
NRC Resolution: Answer key changed to reflect 3 as correct for D.



Question B.7
You volunteered to help cleanup an accident at a local Power Reactor facility. During the

cleanup you received 4 0 REM. What are your limits with respect to receipt of radiation at U.
Mass-Lowell, based on this?

A No effect on any radiation limits at U. Mass-Lowell. The radiation received during
cleanup is tracked only by the power facility and does not count against ANY radiation
dose which may be received at U. Mass-Lowell.

B No effect on any radiation limits at U. Mass-Lowell. The radiation dose received during
the cleanup is tracked as a Planned Special Exposure, at the facility, and is not
applicable to U. Mass-Lowell doses.

C. Decrease in annual and life-time Planned Special Exposure (PSE) limits at U. Mass-
Lowell. The radiation dose received during the cleanup is tracked as part of your
Planned Special Exposure (PSE) limit.

D Decrease of annual whole body limit at U. Mass-Lowell by 4 Rem.

Facility Comment: The stem of the question does not specify the date upon which the
cleanup dose was obtained. If before January 1, 1994, the dose would not have been added if
considered an emergency dose, making no answer correct; if not treated as an emergency
dose, it would have been added to the occupational total, making (a.) the correct answer. If the
cleanup dose occurred after January 1. 1994 and was obtained under a Planned Special
Exposure, (c.) would be, correct.

Proposed Resolution: Accept (a.) or (¢.) as correct.

NRC Resolution: Answer key modified to show either a or ¢ as correct

Question B.11

Who by title(s) authorizes reentry after an evacuation of the containment due to high radiation?
(NOTE: | am looking for who is responsibie for authorizing reentry, NOT setting reentry
requirements.)

A The Emergency Director on his own.
B. The Radiation Protection Officer on his own.
C. The Emergency Director after consultation with the Radiation Protection Office.

D The Radiation Protection Officer after consultation with the Operations Office.

Facility Comment: The citation for the answer, Emergency Plan para. 3-4, states: "The
Emergency Director shall authorize reentry into the reactor building or portions thereof
previously evacuated during the course of an emergency. It shall be the responsibility of the
health physics personnel to establish reentry requirements, provide personnel monitoring, and
insure that protective clothing and proper breathing equipment is utilized." Answer (a.) states '
"The Emergency Director on his own Answer (c.) states "The Emergency Director after
consultation with the Radiation Protection Office”. A Note on the stem states, “| am looking for
who is responsible for authorizing reentry NOT setting reentry requirements”. While answer (c.)
is prudent and implied in para 3-4, (a.) is the correct answer to the question posed.

Proposed Resolution: Accept either (a.) or (c ) as correct

NRC Resolution: Answer key modified to show either a or ¢ as correct



Question B.14:
Which ONE of the following conditions is an Abnormal Occurrence per the Technical
Specification definitior,?

A Primary Flow trip setpoint at 1400 gpm.
B A secured experiment worth 0.25% AK/K.
C. A mercury thermormeter is brought into containment.

D. Operation in Natural Circulation Mode **ith a pool level of 24 ft. above the top of the
core.

Facility Comment: While it is true that instruments using mercury are prohibited in the reactor

containment and bringing one into containment would constitute an observed inadequacy in

administrative controls and thus an "Abnormal Occurrence"” in terms of Technical Specifactions,

Surveillance Procedure 12 uses a thermometer to calibrate temperature monitoring devices.

The thermometer used is a mercury thermometer calibration traceable to NIST in accordance

with 10CFRS0, Appendix B, Criterion XIl and specifically permitted by an exception to Standing

Order #1. A better instrument to make the point of the question would be a mercury

manometer.

Proposed Resolution: Discard this question since the purported answer is a permitted

situation which occurs at least semiannually.

NRC Resolution: Question discarded for this examination.

Question C.5
The delay tank is designed to allow two short-lived isotopes to decay off. Which one of the
following identifies the two short-lived isotopes?

A N'® O™
B N'e, Ar*!
C Art', 0"
D. o W

Facility Comment: The answer key should be corrected to show (a.) as the correct answer.
NRC Resolution: Answer key changed tc reflect a as correct answer.



Question C.14

A smgll earthquake causes an unisolable leak at the edge of the thermal column, and a loss of
normal power. You move the core to the stall end and install the gate. City water is still
available. How do you refill the stall pool?

A Gravity drain from the day tank.

b. Using city water pressure, use normal makeup lineup.
C. You can't, the makeup pump has no power.
D Gravity drain from the retention tank.

Facility Comment

This question confuses several ideas. Since the thermal column is at the end of the, stall pool,
it is necessary to move the core to the bulk pool to install the pool gate and prevent further loss
of shielding water. The question then asks how do you refill the stall pool, but does not indicate
that the leak has been stopped. The safety emphasis should be on keeping the bulk poo! with
the radioactive core, and cobalt-80 sources well covered with water. Nevertheless, with city
water available there are three ways to refill the pool: 1. bypass the normal makeup lineup,
including the pump, by opening M-17 and inject city water through the balance, of the makeup
system into the pool, normal city water pressure is 60 psig and a head of 20 psig suffices; put a
hose from a pool level sink into the pool, and, 3, bring the fire hosr, frorn the first floor, secure
the nozzle so that it is directed into the pool and charge the fire hose.

Proposed resolution. Accept (b.) as correct since only one valve need be opened, as

well as (¢))

NRC Resolution: Answer key modified to accept either b or ¢ as correct answer
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Section A A T 1 | Fagility C} o Page 2
QUESTION A1 [1.0)

Which one of the following factors would be MOST affected by an increase in poison loading in
the reactor core?

a e, fast fission factor

b. f, thermal utilization factor

L. n, reproduction factor

d. p, resonance escape factor

QUESTION A2 [1.0]

Given, a, = 0.05% AK/K/°F, and the average rod worth of the regulating rod is 0.1% AK/K/inch,
calculate the distance and direction of rod travel if the coolant were to decrease by 9°F.

a = Y2 inch
b. = 1inch
C. = 5 inches

d. = 10 inches

QUESTION A3 [1.0]
Which one of the following elements will cause a colliding fast neutron to lose the most energy?

a H'
b. H?
c c%
d. e

QUESTION A4 [1.0)
Which ONE of the following elements has the SMALLEST microscopic cross section for
absorption of neutrons?

a H'
b. H?
c. ge

d‘ Uzu
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QUESTION A5 [(1.0)
You are adding fuel (the shaded boxes from right to left with respect to the core as depicted in
figure 1. What type of 1/m plot would you anticipate (figure 2 or 3) and why?

Detector |
' %
pEEE .|
LN .
CORE v
&
' 8 8 4 g LY
Source
Figure 1 Figure 2
a Figure 2, too close to source
b. Figure 3, too far from source
c Figure 2, too close to detector
d. Figure 3, too far from detector

QUESTION A8 [(1.0]

Which ONE of the fsliowing is the cause of the indicated power to stabilize several hours
following a reactor scram. (Assume source inserted in core, source range instrument on and
reading 3 counts/second and no reactivity changes, i.e. no temperature changes, no fuel
movement, no experiments added, etc.)

a Continuing decay of the shortest lived delayed neutron precursor.
b Gamma saturation of the source range detector.
c Subcritical multiplication of source neutrons.

d Neutron activation of the Source Range Detector.
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QUESTION A7 [1.0)
Which ONE of the follow ng describes the MAJOR contributors to production and depletion of
Xenon in an STEADY-STATE OPERATING reactor?

b.

C.

d.

Production : Radioactive Decay of lodine Depletion: Radioactive Decay
Production : Radioactive decay of lodine Depletion: Neutron absorption
-duction . Directly from fission Depletion: Radioactive Decay

Production : Directly from fission Depietion: Neutron absorption

QUESTION A8 [1.0]
Which ONE of the following is the difference between prompt and delayea neutrons? Prompt
neutrons ...

account for less than one percent of the neutron population, while delayed neutrons
account for the rest.

are released during fast-fission events, while delayed neutrons are released during the
thermal fission events.

Are released during the fission process (fast & thermal), while delayed neutrons are
released during the decay process.

are the dominating factor in determining reactor period, while delayed neutrons have
little effect on reactor period.

QUESTION A9 [1.0]
Ko for the reactor is 0.85. If you place an experiment of +17.6% AK/K worth of reactivity to the
reactor what is the new K,,?

b.

0995
0.9985
1.005

1.05
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QUESTION A10 {1.0]

All four control rods are worth 11.4% AK/K. Core excess is 4.2% AK/K. Regulating rod worth is
0.6% AK/K. If the regulating rod is stuck in the fully out position, calculate the actual (NOT
TECHNICAL SPECIFICATION) Shutdown Margin. (Ignore temperature and poisons.)

a 2.5% AK/K

b. 3.3% AK/K

5 6.6% AK/K

d. 7.8% AK/K

QUESTION A 11 (1.0]

The source range instrument is reading 50 cps while reactor Shutdown margin is 4. 167% AK/K.
After adding an experiment to the reactor count range decreases to 25 cps. What is the worth

of the experiment. (Assume no other reactivity chances ie , temperature, rod movement, fuel
movement, neutron source movement, etc.)

a +4 5% AK/K

b -4 5% AK/K

c. +8.7% AWK

d -8.7% AK/K

QUESTION A 12 [1.0]

Given: Primary Flow rate through heat exchanger = 1400 GPM; Secondary Flow rate through

heat exchanger = 1200 GPM,; AT, .., = 13°F and Secondary INLET temperature is 73°F.
Which one of the following should be the secondary OUTLET temperature?

a. = 58°F
b. = 62°F
- = B4°F

d. = 88°F
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QUESTION A13 (1.0

With the reactor on a constant positive period, which ONE of the following power changes will
take the SHORTEST time?

a 5% power, from 1% to 6% power

b. 10% power. from 10% to 20% power

c 15% power, from 20% tc 35% power

d 20% power, from 40% to 60% power

QUESTION A 14 [1.0]

Which ONE of the following parameters is MOST significant in determining the differential worth
of a control rod?

a Rod Speed

b. Reactor Power

c. Flux Shape

d. Fuel Loading

QUESTION A 16 [1.0)
Excess reactivity is the amount of reactivity ...

a associated with samples.
b. required to achieve prompt criticality.
C. available above that required to make the reactor critical.

d. associated with Xenon production



Section A R T} T | Facility ! . Page 7
QUESTION A16  [1.0]

In regard to the Am-Be neutron source: The produced by the decay of the americium
are absorbed by the Berilium producing the reaction

a. Alphas; ,Be® (a,n) ("

b. Betas, ,Be® (B.n) ,Li*

c. Gammas; ,Be® (y,n) 2a

d. Neutrons (from Spontaneous fission); ,Be® (n,2n) ,Be®

QUESTION A 17 [1.0]

Explain how each of the following condidtions will change reactivity in the core (Increase,
Decrease or No Change).

a Place hollow steel cylinder (filled with air) next to core.

b. Increase Rod Speed.

- Insert rabbit containing natural uranium into core.

d Insert rabbit containing water into core.

QUESTION A 18 [1.0]

Given: Scram Setpoint = 1.25 Mwatt. Scram Delay is 1 second. Reactor Operating at 1 Mwatt
when a sample inserted into the core results in a Reactor Period of 10 seconds Which ONE of
the following is the PEAK power the reactor will reach prior to shutting down?

a 1.25 Mwatt

) 1.38 Mwatt

& 1.51 Mwatt

d 1.64 Mwatt
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QUESTION A 19  [1.0]
Which ONE of the following describes the MAXIMUM amount of Xenon in the core?

b.

4 to 6 hours following Power Increase, 50% to 100%.
4 to 6 hours following Power Decrease, 100% to 50%.
8 to 12 hours following Power Increase, to 100%.

8 to 12 hours following Power Decrease, from 100%.

(*** END OF SECTION A ***)
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QUESTION B.1 (1.0
Two (2) inches of lead shielding reduce a gamma radiation beam from 400 mr/hr to 200 mr/hr.
If you add another four inches of lead (tota! of 6 inches), what will the new radiation level be?

a 25 mr/hr
b. 50 mr/hr
c 75 mr/hr
d. 100 mr/hr

QUESTION B.2 [1.0]

Which one of the following is the reason that Technical Specifications require all grid plate
positions to be filled during forced convection cooling mode? An empty grid plate p-sition
would ..

A result in very high flux peaking due to an over abundance of moderator.

B result in very low flux peaking due to no fuel at that position.

C. result in too littie cooling of the core overall due to flow bypassing the rest of the core.
D result in too much cooling of the local fuel elements.

QUESTION B3 [2.0)

Match the general area radiation levels listed in column A with the corresponding type of
radiaticn area listed in column B. (Note: Only one answer for each item in column A Items
from column B may be used more than once or not at all.)

Column A Column B
A 15 mRem/hr .. Unrestricted Area
B 65 mRem/hr 2. Radiation Area
C. 203 mRem/hr 3. High Radiation Area
D 520 mRem/hr : 4 Very High Radiation Area
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QUESTION B4 [2.0]

Match the four surveillances listed in column A with the correct Technical Specification definition
listed in column B. (Note: Only one answer for each item in column A. Items in column B may
be used more than once or not at all.)

Column A Column B

A During shutdown you verify operation of the Log-N 1. Channel Check
channel by verifying power decreases by a factor
of 10 in three minutes.

B During reactor startup you verify proper overlap 2. Channel Test
between the source range and the Log-N channel

C. You verify a temperature channel's operation by 3. Channel Calibration
replacing the RTD with a precision variable
resistance and checking for proper output.

D Based on differences between a calorimetric
(heat balance) of the primary system and the
readings on Nuclear Instrumentation you make
adjustments.

QUESTION B.S (1.0]
Which one of the following materials is required to be doubly encapsulated during irradiation by
Technical Specifications?

a Materials which due to internal heating wili cause local boiling of coolant.
b Explosive Materials (must be less than 25 mg).
c. Corrosive Materials

d A material which will cause a pressure buildup
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QUESTION B6 [2.0]

As Reactor Operator you are responsible for ensuring the correctness of the Irradiation
Request Form (IRF). Match the experimant type listed in column A with the corresponding
Technical Specification or procedural reactivity limit listed in column B. (Notes: Only one
answer for each item in column A. Items in column B, may be used more than once, or not at
all. Also "significant reactivity" is defined as amount of reactivity which may be added to core
by someone without an RO license.)

Column A Column B
a Significant Reactivity 1. 0.02% AK/K
b. Single movable - 0.025% AK/K
c. Total movable 3. 0.05% AK/K
d. Single Secured 4 0.1% AK/K
e. Total secured 5. 0.2% AK/K

6. 0.25% AK/K
t 0.5% AK/K
8 2.0% AK/K
9. 2.5% OK/K
10. 5.0% AK/K

QUESTION B7 [1.0]

You volunteered to help cleanup an accident at a local Power Reactor facility. During the

cleanup you received 4.0 REM. What are your limits with respect to receipt of ra~" “‘ion at U.

Mass-Lowell, based on this?

A Nu effect on any radiation limits at U. Mass-Lowell. The radiation received during
cleanup is tracked only by the power facility and does not count against ANY
radiation dose which may be received at U. Mass-Lowell.

B No effect on any radiation limits at U. Mass-Lowell. The radiation dose received
during the cleanup is tracked as a Planned Special Exposure, at the facility, and is
not applicable to U Mass-Lowell doses.

C. Decrease in annual and life-time Planned Special Exposure (PSE) limits at U Mass-
Lowell. The radiation dose received during the cleanup is tracked as part of your

Planned Special Exposure (PSE) limit.

D. Decrease of annual whole body limit at U. Mass-Lowell by 4 Rem.
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QUESTION B.8 [1.0)

Which one of the following statements concerning operation of the crane is NOT CORRECT?
The crane may be used ...

A to lower fuel shipping casks into the bulk pool, providing the gate is in place in the
stall pool.

B. to move shipping casks over the stall pool.

Cc to pull equipment sideways.

D. with slings.

QUESTION B.9 [1.0]

When removing a sample from the pneumatic tube receiver, Health Physics coverage is
required if the sample reads grealer than ...

A 0.001 rem/hr

B 0.01 rem/hr

C. C.1 rem/hr

D 1 rem/hr
QUESTION B.10 [1.0]

So far this year you've received 3.3 Rem whole body dose. You are required to work on a
control drive mechanism in the reactor where there is an average dose rate of 250 mR/hr.
Which one of the following times is closest to your stay time without going over? (Assume you
are older than 18 years of age )

A 3 hours
B 6 hours
C. 12 hours
D 18 hours
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QUESTION B.11 [(1.0)

Who by title(s) authorizes reentry after an evacuation of the containment due to high radiation?
(NOTE: | am looking for who is responsible for authorizing reentry, NOT setting reentry
requirements.)

A The Emergency Director on his own.

B The Radiation Protection Officer on his own.

C. The Emergency Director after consultation with the Radiation Protection Office.
D The Radiation Protection Officer after consuitation with the Operations Office.

QUESTION B.12 [1.0)
The NRC uses four different categories to classify emergencies. Which one of the following
classes of emergencies is NOT credibl at U Mass-Lowell?

A Non-Reactor Safety Related t'vent
B Site Area Emergency

C. Alert

D Notification of Unusual Event

QUESTION B.13 [1.0]
Which ONE of the following conditions will INVALIDATE shutdown margin calculations per
SP-26 Reactivity Evaluations?

A Pool Temperature 82°F

B Regulating rod fully withdrawn

C. Xenon reactivity worth > 0.2% AK/K.

D Addition of a sample worht 0.25% AK/K.
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QUESTION B.14 (1.0)
Which ONE of the foilowing conditions is an Abnormal Occurrence per the Technical
Specification definition?

A Primary Flow trip setpoint at 1400 gpm.

B A secured experiment worth 0.25% AK/K.

C. A mercury thermometer is brought into containment.

D Operation in Natural Circulation Mode with a pool level of 24 ft. above the top of the

core.

QUESTION B.15 [1.0]

An experimenter whichs to perform a routine experiment that he has made minor modifications
to. The modified experiment has NOT been reviewed by the Reactor Safety Committee, and
the modifications do NOT involve safety considerations. Which ONE of the following is the
minimum level of approval necessary to perform the experiment?

A One licensed Reactor Operator and the Radiation Safety Officer

B One licensed Reactor Operator and the Reactor Supervisor.

C. The Reactor Supervisor and the Radiation Safety Officer.

D The Radiation Safety Officer and the Reactor Safety Subcommittee.

QUESTION B.16 [(1.0)
During maintenance, a hot spot reads 5 000 mrem/hr at a distance of two feet. How far away
must you establish a HIGH Radiation boundary?

A 4% feet
B 15 feet
C. 21 feet
D 101 feet
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QUESTION B.17 [1.0]

The reactor scrams during operations after normal operating hours. Neither you nor the SRO
have been able to determine the cause of the scram. What is the minimum levei of
management who may authorize restart of the reactor under these conditions.

A The Senior Operator on his/her own.

B. The Senior Operator on consultation with either the Chief Reactor Operator or the
Reactor Supervisor.

C. The Chief Reactor Operator after consultation with the Reactor Supervisor.

D. The Reactor Supervisor after consultation with the Facility Director.

(*** END OF SECTION B ***)



Section C_Plant and Radiation Monitoring Systems Page 16

QUESTION C.1 [1.0]
Two hours following shutdown, a survey of the Cleanup System demineralizer reads 2 R/hr on
contact. Is this reading normal  abnormal, and what is the most likely cause?

A Normal, N'¢

B Normal, Fission Products
C. Abnormal, Ar*'

D Abnormal, Fission Products

QUESTION C.2 [1.0)
Which ONE of the following is the main function performed by the DISCRIMINATOR circuit in
the Startup Channel?

A To generate a current signal equal and of opposite polarity as the signal due to
gammas generated within the Startup Channel Detector.

B To filter out small pulses due to gamma interactions, passing only pulses due to
neutron events within the Startup Channel Detector.

C. To convert the linear output of the Startup Channel Detector to a logarithmic signal
for metering purposes.

D. To convert the logarithmic output of the metering circuit to a 8t (delta time) output for
period metering purposes.

QUESTION C.3 [1.0]

Which ONE of the following is NOT a Rod Withdrawal Interlock?

A Low source count rate < 3 cps

B High flux - 110%

C. Short Period - 15 seconds

D

Source Range Signal/noise ratio of 2
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QUESTION C4 [1.0)
Which one of the following is the correct type of detector used for Nuclear Instrumentation
Channel 9 (used as input to the regulating rod automatic control circuit)?

A Fission Chamber

B Boron Lined Compensated lon Chamber
C. Boron Lined Uncompensated lon Chamber
D Unlined ion Chamber

QUESTION C.5 [1.0)
The delay tank is designed to allow two short-lived isotopes to decay off. Which one of the
following identifies the two short-lived isotopes?

A N'¢, O™
B N Art'
C. Art' 0"
D o.M

QUESTION C.6 [1.0]
Which one of the following scrams is disabled by placing the range switch (7S5) in the 0.10 MW
position?

A Coolant Gate Open (Riser).

B. High Voltage Failure

c Pool Level

D. Containment Air Leak Doors Open

QUESTION C.7 [1.0]
Which ONE of the following will cause an ELECTRONIC SCRAM?

A Coolant Gate Open

B High Voltage Failure

C. High Flux

D High Temperature Primary Coolant
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QUESTION C.8 [1.0)

Which one of the following isotopes is sampled for routinely to detect a very small leak from the
primary to the secondary system?

A H?
B. N'¢
C Fre
D. Na*

QUESTION C.9 [1.0]

Which one of the following detectors does NOT supply a signal to either the GREA or LREA
alarm system?

A A, Stack Particulate
B F, Facilities

C. M, Rabbit 1

D R, Control Room

QUESTION C 10 (1.0]
Which ONE of the following is the gas used, (along with its major drawback) to provide motive
force for the pneumatic syste m?

A Air, formation of Ar*'

B. N,, corrosive environment, (Nitric Acid)
C. CO,, formation of N'®

D He, expensive

QUESTION C.11 (1.0

Which one of the following ventilation valves will fail OPEN on a loss of service air?
A G, Sanitary System Vent Isolation Valve

B D, Emergency Exhaust Isolation Valve

C. F, Ventilation Supply Bypass Valve
D

H, Acid Vent (Basement)
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QUESTION C.12 [1.0)
Which one of the following is the setpoint for the initiation of the Emergency exhaust system?
poomu\m.m - Pm

A 2 0.25 inch Hg
B 2 0.25 inch H,0
C. < 2 inches Hg
D < 2 inches H,0

QUESTION C.13 (1.0]

Thick black smoke is illowing from the cleanup pump. Where will you send the auxiliary
operator to deenergize the pump?

A. MCC-1

b MCC-2

C ELPL-R1

D PPL-R1
QUESTION C.14 (1.0]

A small earthquake causes an unisolable leak at the edge of the thermal column, and a loss of
normal power. You move the core to the stall end and install the gate. City water is still
available. How do you refill the stail pool?

A Gravity drain from the day tank.
b. Using city water pressure, use normal makeup lineup.
C. You can't, the makeup pump has no power.

D. Gravity drain from the retention tank.
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QUESTION C.15 (1.0]

Which one of the following actions will occur due to an increasing temperature detected by the
Temperature Controller in the Process Control Cabinet?

A A motor operated flow control valve in the primary coolant loop will go further open
increasing primary mass flow rate through the heat exchanger.

B. A motor operator flow control valve in the primary coolant loop will go further closed
decreasing mass flow rate bypassing the heat exchanger.

C. A motor operated flow control valve in the secondary coolant loop will go further open
increasing secondary mass flow rate through the heat exchanger.

D. A motor operated flow control valve in the secondary coolant loop will go further
closed decreasing secondary mass flow rate through the heat exchanger.

QUESTION C.16 [1.0]

The read or is operating at 1 Megawatt, when the SECONDARY coolant pump trips on
overload. Assuming NO OPERATOR ACTION, which ONE of the following trips would most
likely cause a reactor scram?

A High Flux

B Short Period

C High Coolant Inlet Temperature
D Low Secondary Flow

QUESTION C.17 [2.0]
Match the five control blade withdrawal interlocks in column A with their associated setpoints
from column B.
Column A Column B
A Low Source Range Count cps b 3
B. High Flux % 2. 5
C. Short Period seconds 3. 10
D. Low Flux % 4 15
e Time delay block seconds 8. 110
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QUESTION C.18 [2.0)

Match the Radiation Detection Systems in Column A with its corresponding detector type from
Column B

Column A Column B
A Continuous Air Monitors 1. Proportional Counter
B Stack Effluent Monitor (Gasaous) 2. Geiger-Mueller
C. Stack Effluent Monitor (Particulate) 3. Scintillation
D Bridge Area Radiation Monitor 4. lon Chamber

(*** END OF SECTION C ***)
(***** END OF EXAMINATION *****)
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ANSWER A1

b

REFERENCE A1

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984, § 3.3. The Chain Reactor,
Neutren Multiplication, Reactivity and the Six Factor Formula

ANSWER A2

c

REFERENCE A2

+94F * 0.05% AK/K/AF = 0.45% AK/K which implies that the rod must insert -0.45 AK/K.
-0.45 AKH< + 0.1 AKMK/inch = - 4 5 inches or 4% inches inward.

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1884, §§ 6.4 1 Moderator
Temperature Coefficient, and 7.2 Differential Rod Worth.

ANSWER A3

a

REFERENCE A3

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984, § 2.4 5, Neutron
Interactions with Matter.

ANSWER A 4

QUESTION DELETED PER FACILITY COMMENT

REFERENCE A4

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984, § 2.5, Table 2.3.

ANSWER A5

d

REFERENCE A5

Burn, R. R, Introduction or Nuclear Reactor Operations, June 1984, §

ANSWER A6

c

REFERENCE A6

Burn, R. R, Introduction or Nuclear Reactor Operations, June 1984, § 5.3

ANSWER A7

b

REFERENCE A7

Burn, R. R, Introduction or Nuclear Reactor Operations, June 1984 §

ANSWER A8

c

REFERENCE A8

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984 §§322& 323
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ANSWER A9

b

REFERENCE A9

SDM = 1-K /K,y = (1 - 0.85)/0.85 = (0.15/0.85) = 1765 AK/K = 17.65% AK/K

Adding 17.6% AK/K will reduce the SDM, 17.65% AK/K - 17.6% AK/K = 0.05%A K/K.
Ko = 1/(1 + SDM) = 1/(1 + 0.0005) = 1/1.0005 = 0.9995

ANSWER A 10

c

REFERENCE A.10

(11.4% - 4.2% - 0.6%)AK/K = 6.6% AK/K

ANSWER A 11

b

REFERENCE A 11 :
Burn, R. R, Introduction or Nuclear Reactor Operations, June 1984, § 5.7 Problems
Initial K, = 1/(1 + 0.0417) = 0.96 CR,/CR, = (1 - Ky )/(1 - Kyy)

50/25 = (1 - K,m)/(1 - 0.96) 2°004=1-K,p

Kery =1-0.08 =092

SDM = (1 -0.92)/0.92 =0.08/0.92 = 8.7% AK/K.

Worth of experiment is: .0417 - 0.0870 = -0.0453 = 4 5% AK/K

ANSWER A .12
d ANSWER CHANGED PER FACILITY COMMENT
REFERENCE A 12

m,, ¢, AT,, = m., ¢, AT

an L L n sac

AT, = 1400/1200 * 13°F =7/6*13=152°F Ty, =73 +152=882

ANSWER A 13

d

REFERENCE A 13

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984, § 4 4(b), p. 4-11
ANSWER A 14

c

REFERENCE A 14

Burn, R. R, Introduction or Nuclear Reactor Operations, June 1984, § 7.2, p. 7-4.
ANSWER A .15

c

REFERENCE A 15

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984 §6.22 p 6-6
ANSWER A 16

a

REFERENCE A 18

Burn, R. R., Introduction or Nuclear Reactor Operations, June 1984, § 5.2, also Chart of the
Nuclides.



Section A R Theory, Thermo, and Facility Characteristics Page 24

ANSWER A 17

QUESTION DELETED PER FACILITY COMMENT
REFERENCE A.17

NRC Examination Bank Question adminsitered August, 1988

ANSWER A.18

b

REFERENCE A.18

P=P,e™; P=125"e"""=125"* 1.1052= 1.38

NRC Examination Bank Question asked March, 1994,

ANSWER A .19

d

REFERENCE A.19

Burn. R. R, Introduction or Nuclear Reactor Operations, June 1984, § 8.4, pp. 8-12 to 8-19.

(*** END OF SECTION A ***)
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ANSWER B.1

b

REFERENCE B1

Given in first sentence: 2" = Y-thickness. Given 3 %-thicknesses, | = |, %® = 400/8 = 50 mr/hr

ANSWER B.2

c

REFERENCE B.2

U. Mass-Lowell, Tech Spec. § 3.1 BASES #3, p. IV-15

ANSWER B3

a2 b2 c 3 d 3 ANSWERTO PART d CHANGED PER FACILITY COMMENT
REFERENCE B3

10 CFR 20.1 Definitions

ANSWER B4

a1Db1c¢24d3

REFERENCE B4

U. Mass-Lowell, Tech Spec. §§12 13& 14

ANSWER B.5

c

REFERENCE B.5

U. Mass-Lowell, Tech. Spec. § 3.6, pp. IV-24 through IV-26.

ANSWER B 6

a1, b4 c7 d7 89

REFERENCE B.6

U. Mass-Lowell, Tech. Spec. § 3.1, Table on page !\/-14.

ANSWER B.7

cora SECOND CORRECT ANSWER ADDED PER FACILITY COMMENT
REFERENCE B.7

10 CFR 20.1206, and 20.1201(b).

ANSWER B8

b

REFERENCE B8

U Mass-Lowell SP. § p 46

ANSWER B S

d

REFERENCE B9

U. Mass-Lowell, RO-4§4.17, p. 4-2

ANSWER B.10

50-33=17Rem allowable 1.7 Rem/25 Rem/hr6.8 = 6
REFERENCE B.11

10 CFR 20.1201
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ANSWER B.11

cora SECOND CORRECT ANSWER ADDED PER FACILITY COMMENT
REFERENCE B 11

U. Mass-Lowell, EP 3.4 Authorization for Reentry.

ANSWER B.12

b

REFERENCE B.12

U. Mass-Lowell, Emergency Plan §§ 4.0 through 4.5

ANSWER B.13

c

REFERENCE B.13

Special Procedure SP-26, Reactivity Evaluation, p. SP-26-1

ANSWER B.14

QUESTION DELETED PER FACILITY COMMENT

REFERENCE B.14

Technical Specification 1.0 Definitions, Standing Order #1, iMaterials Prohibited in the Reactor
Containment.

ANSWER B 15

c

REFERENCE B.15

U. Mass-Lowell,, Technical Specification 6.8  “roval of Experiments

ANSWER B.16

b

REFERENCE B.16

DR,/DR, = Dist,*/Dist,? (5000/100) rem/hr = X%/2* 50 * 4 = X? = 200
X=141

ANSWER B.17

b

REFERENCE B.17

UMLR RO-7, Reactor Shutdown, § 7.32 4, pp. RO7-2&3.

(*** END OF SECTION B ***)
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ANSWER C.1

d

REFERENCE C.1

Modification of NRC Examination Bank Question asked August 1988, also; U. Mass. Lowell
Reactor, FSAR § 8.1.3.

ANSWER C.2

b

REFERENCE C.2

U. Mass. Lowell Reactor,

ANSWER C.3

d

REFERENCE C.3

U Mass. Lowell Reactor RO-9 System Checkout Procedures

ANSWER C 4

b

REFERENCE C4

U. Mass. Loweil Reactor, SAR §§44.128 44 14

ANSWER C 5

a ANSWER CHANGED PER FACILITY COMMENT
REFERENCE C.5

U Mass. Lowell Reactor, FSAR p. 4-22

ANSWER C6

4

REFERENCE C6

U. Mass Lowell Reactor, RO-9 Reactor and Control System Checkout, § 9.2.2(d)

ANSWER C.7

c

REFERENCE C.7

U. Mass. Lowell Reactor, FSAR § 44152 p 4-74

ANSWER C.8

d

REFERENCE C8

U. Mass. Lowell Reactor, Study Guide for Key Access and Introduction to Operator Training at
the University of Massachusetts Lowell Research Reactor, Section dealing with Secondary
Cooling System.

ANSWER C 9

b

REFERENCE C.9

U. Mass. Lowell Reactor, Study Guide for Key Access and Introduction to Operator Training at
the University of Massachusetts Lowell Research Reactor, Section dealing with Radiation
Monitors.
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ANSWER C.10

a

REFERENCE C.10

U. Mass. Lowell Reactor, FSAR § 4 3.3, pp. 4-34 — 4-36

ANSWER C.11

c
REFERENCE C.11
U. Mass. Lowell Reactor, FSAR, § 34.2.2

ANSWER C.12

b

REFERENCE C.12

U. Mass. Lowell Reactor, SAR pp. 3-10, 3-21, 3-24 & 3-25, also NRC Exam Bank question on
09/17/1996 examination.

ANSWER C.13

a

REFERENCE C.13

U. Mass. Lowell Reactor, Study Guide for Key Access and Introduction to Operator Training at
the University of Massachusetts Lowell Research Reactor, Section dealing with Electrical
System, fig. 5-3.

ANSWER C.14

corb SECOND CORRECT ANSWER ADDED PER FACILITY COMMENT
REFERENCE C.14

U Mass. Lowell Reactor, CAF

ANSWER C.15

c

REFERENCE C.15

U. Mass. Lowell Reactor, , Study Guide for Key Access and Introduction to Operator Training at
the University of Massachusetts Lowell Research Reactor, Section dealing with Secondary
Cooling System.

ANSWER C.16

c

REFERENCE C.16

Madification of NRC Examination bank question administered August 1988.

ANSWER C.17

a1, b5 c4 d2 e 3

REFERENCE C.17

Modified NRC Examination Bank Question administered August, 1989
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ANSWER C.18

a 2 b2, ¢3 d4

REFERENCE C.18

NRC Examination Bank Question asked March, 1983

(*** END OF SECTION C ***)
(***** END OF EXAMINATION *****)
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EQUATION SHEET

o) = mc, AT = m AH = UA AT
(" =1 x 10 * seconds

Ay = 0.1 seconds

hot

SUR = 26.06

DR DR, & ™

_ BCIE(n)
R2

DR

1 Curie = 3.7 x 10" dis/sec

1 Horsepower = 2.54 x 10° BTU/hr
1 BTU = 778 ft-Ibf

1 gal (H,0) = € lbm

¢e = 1.0 BTU/hr/ilbm/°F

DR — Rem,
E — Mev,

(pz_B)z . (p1—B)2

Peak, Peak,

1kg=221Ibm

1Mw=341x10°BTU/hr

°F=9/5 °C + 32
°C = 5/9 (°F - 32)

. = 1 cal/sec/gm/°C

CR,(1 —K“,!)

P - (p_B)l
" 2a(k)
SCR = .§... = .__s_...._

& 1K,
= CR,(1-K,p)
CRq('p1) = CR;,( pg)
y . 1K
1-K.,'
P = P, 105UR
i
P=Pe'
P B“ 'p) PO
B-p
-0 ,|Bp
P (AP
~ (K.”’1)
K.ﬂ

DR,d? = DR,d,’

Ci — curies,
R — feet
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ANSWER SHEET

A1l abcd ___ A12 abcecd___
A2 abcd ___ A13 abcd ___
A3 abcd ___ A14 abcd ___
Ad abcd ____ A15 abcd ___
A5 abcd ___ A16 abcd ___
A6 abcd __ A.17a increase . r~rease no change ___
A7 abcd ___ b increase decrease no change __
A8 abcd __ C increase decrease no change __
A9 abcd __ d increase decrease no change __
A10 abcd A18 abcd ___

A1l abcd A1 abcd ___
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ANSWER SHEET

81 abcd

B2 abcd ___
B3a 1234 _
b 1234 _
c 1234

d 1234

Bd4a 1 2 3

d 123

BS abcd ___

B6a 12345678810 ___

b12345678910 __

c1234567889 10,

412345678910 ___

e12345678910

B7

B9

B.10

B.11

B.12

B.13

B 14

B.15

B.16

B.17

abcd __

abcd

abcd

abcd

abced

abcd

abcd

abcd

abcd

abcd
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