ENCLOSURE 1
EXAMINATION REPORT - 50-160/0L-85-01

Facility Licensee: Georgia Institute of Technology
225 North Avenue
Atlanta, GA 30332

Facility Name: Georgia Tech Research Center
Facility Docket No. 50-160

Written and operating examinations were administered at the Georgia Tech Research
Reactor in Atlanta, Georgia. /;7

e R
Chief Examiner: ﬂ_,m /Jg;cc_g 7/4 5/5’_\
Thomas Rogers ; Date Signed

- 3
Approved by: ‘ l)«b\w\. 7 10/9(
Brjce A. Wilson, Section Chief ate' Signed

Summary:
Examinations on July 10 - 11, 1985

Written and operating examinations were administered to one senior reactor
operator candidate who passed.

Written examinations were administered to two reactor operator candidates; both
of whom failed. One reactor operator candidate withdrew his application for a
license prior to completion of the oral examination and the other wit drew his
application prior to commencement of his oral examination.
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REPORT DETAILS

Facility Employees Contacied:

*Dr. R. A. Karam, Director of Nuclear Research Center
*D. McDowell, Reactor Supervisor

*Attended Exit Meeting
Examiners:

*T. Rogers, USNRC
*Chief Examiner

Examination Review Meeting

At the conclusion of the written examinations, the examiners met with
Dr. Karam, and Mr. Dean McDowell to review the written examination and
answer key. The following comments were made by the facility reviewers:
a. SRO Exam
Question J.02
Facility Comment: The setpoint indicated for J.02.3(b) should be
137F instead of 125F. Reference material was provided by the
reviewers.
NRC Resolution: The answer key has been changed to 137F.
b. RO Exam
(1) Question B.03
Facility Comment: The Bismuth gamma shield cooling medium has
been changed to light water. Reference material was provided by
the reviewers.
NRC Resolution: The answer key has been changed to 1ight water.
(2) Question C.05
Facility Comment: The gasoline generator is now powered by
natural gas. The reviewers agreed, however, that the fuel supply
had no bearing on the answer or the validity of the question.

NRC Resolution: No change is required for this question.
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(3) Question E.O07

Facility Comment: The question is confusing because reactivity
increases are not caused by steam void formation.

NRC Resolution: The question was incorrectly stated since it
should have been directed to the collapsing of steam voids. The
question has been deleted from the examination.

4. NRC Post Grading Review

Following the review of graded examinations in accordance with NUREG-1021,
ES-108, Quality Assurance Program for Review of Graded Examinations, the
following changes were made to the answer key and the effected examinations
were regraded accordingly:

SRO Examination
Quastion K.06

The responses listed below were also accepted as correct since they
correctly answered the question in accordance with the GTRR Operating
Procedure 1500.

CR-1

DO

Area monitors
Kanne air monitors
Gas monitors

Rod position

Log N

Scaler

Count rate

5. Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant <taff to discuss the results of the examination. Those
individuals who clearly passed the operating examination were identified.

There were generic weaknesses noted during the oral examination. The areas
of below normal performance were familiarity with the facility both in and
outside of the control room and emergency and operating procedures.

The licensee did not identify as proprietary any of the material provided to
or reviewed by the examiners.
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QUESTION A.04 (1.00)
Pelayed nevtrone 2allow 3n omeratsr more cantrol =f tae resctor negsuse
2. there are more selayed neutronz than promst nevtrons.

b. delayed nevtrons sre born 3t 3 higher srer3y level tihsn sromst
neutrons.

¢, delayed nevtrons decresss tha veraage neuviron senerstion Lime.
4. delayed newtrons increass the sverzas neutron generation timr.

GUESTION A.0T (1.00)

Puring 3 power escalstion on the Log N channel: it takesz 30 seconds
to dowble resctor power level. Which of tne fallowing 18 the stable
reactor period that would csvse this rate c¢f chsnge®

g. 21 seconus
o, 30 secands
t+ 35 seconas
de 43 zeconds

=r

DUESTION A, 0e L3O
Yaten of the follswing 13 the corract definiticn of microscas
gaction”

L]
L)
W
"

#s Ths tetual target 3ra:z of the nucleus.

The pffertive tarast srez of the nuctleuz,
The totsl stival target ares of 3ll nucleld thln the cors
The total sffeotive taraet #ras of 3ll norl=l «i1thin Lhe Zote

‘sanes CATECOEY & FONTINUED 04 9297 PAGE seswy.

S T

3




of

3
1! o

. A. PRINCIPLES OF REACTOR OPEFATION

|

QUESTION A.0O7 (1.00)

Rhich of the fellowingy 138 defined a3
population per aenerstion®?

3 Leff

< Deltas b

- RQiCtivity

d., Delte resctivity
QUESTION A.08 f. 00

the following®

2., Useless

b. Conservativs

.  Noen~cconservstive

2 ldesl
. QUESTIUN A.0% (1,43
i‘ Waich of wne follaowing csn ce defined 23 °
?‘ csuwsing fission thatl were origunslly ovorrm

total numoer of nevirene causing i1ziiOnT

Lambue effective
®ho

etz eifestive
Tz

A L/M curve that predicts criticelity esrly iz raferred to as which

khe ruaoer of nevtronsg

ielsyed divides

b}

{xxuan CATEGOFRY & CONTIHUEG ON pEAT 2ALE sxaxx)

‘the frscticnzl chenge in nsutron

the




A. FPRINCIPLEZ OF

- ———————— -

FEA

QUESTION

&3
-
.
-
-,

o
F =
L
i
- =
LT
WL
i "%
), v
m o
“%
n
L8]
el =

Ll
"
™

[
“
-y
=1
]
-
i
1
LF%)

3, Fzzt Fission Fsc
Be Facroductior F=o
¥ Tvermel Utilizat
Thermal Non-.eszl

TEZTION P
‘o \f " - 1.'-1 % 3
) ared | T

. ' ek

- ’ - -
T T

yllowing
X

CTOR OFEFATION

(1,00

LErmsS 18 a=

7

ny terms of the

+

L

iET gCLar

VTR

- - .

1

5 &

" $ad it
2 o o ¥
i3 .

- N .-

“ed 23 4
$iM=TacCto
U]

! E
¢ d

€ eneraqy £aul
r formuwls nasz
% el
- ~3 - -
i
X T

e

-

)

- 8
jaest
s HEr




A. PRINCIPLES OF REACTOR OFERATIOW

sfar machantsm from

whnzt DNER?




B. FEATUREE OF FACILITY DESIGEH FAGE 7

- -

QUESTION E.01 (1.0€
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H. REACTOR THEORY

QUESTION H.O01 (1.00)

A constant subcritical multiplication count rate does not meet the
definition of criticality (Keff=1,0) because

a. there are no delayed neutrons when subcritical.

b. there is a decrease in neutron population that is not detected
by the source range detectors.

¢, it has no effect on the reactor period indication.,

d., the definition of criticaslity excludes source neutrons.

QUESTION H.02 (1.00)
The inhour equation discribes the relationship between reactivity and
a. reactor period.
b, moderator temperature,
c, fuel temperature.

d, shutdown margin.

QUESTION H.03 (1,00)

A subcritical reactor with a3 neutron source strength of 20 cps and
a source range count rate of 200 cps has 3 keff of (assume a3 proportional-
ity constant of 1.0)

a. 0,85,
b. 0.790.
cs 0,95,

d. 0.99.

(xxxxx CATEGORY H CONTINUED ON NEXT FAGE xxxxx)




H, REACTOR THEORY

QUESTION H.,04 (1.,00)
Delayed neutrons =sllow an orerstor more control of the recactor because
@, there are more delayed noutrons than prompt neutrons

b, delayed neutrons arc Lorn st & higher cnergy level than prompt
neutrons,

r. delayed neutrons decrease the average nevtron generation time.

d, dJelayed neutrons increase the averaje neutron jgoneration time,

RUESTION H.05 (1.00)

During @ reactor startupy the first reactivity addition caused
count rate to increase from 10 cps to 16 cps. The second rear-
tivity addition caused count rate to increase from 16 cps to

32 cps. Which of the following statements describing the rela-
tionship between the reactivity values of the first and second
reactivity additions is correct?

8+ The first reactivity addition was larger.
b, The second reactivity w2s larger,
¢. Both reactivity sdditions were equal.

d. There is not enough data 3iven for anyone to determine the relationship
between the two rezctivity additions.

QUESTION H.06 (1.00)
Th notation Ee-%(zalphay newtron)C-12 means

2. A Be-9 atom absorbs an a2lpha particler resulting in the production of 2
C-12 atom and 2 neutron.

A Be-9 atom releases an alpha particle and a2 neutrons resulting 1n
the production of a C-12 atom,

A Be-9 atom asbsorbs an alpha particle and a3 neutrony resulting in the
production 3 C-12 atom,

A Be-9 atom absorbs a neutronsy resulting in the production of an alpha
particle and a C-12 atom,

(xxxxx CATEGORY H CONTINUED ON NEXT PAGE xxxxx)




H. REACTOR THEORY PAGFE a

QUESTION H.07 (1.00)
Which of the following is a correct statement concerning radioactive
decay?

a8, When a nuclide decays by beta emissions the new nuclide will have
increased in atomic number by one and the mass number will be the
cgme as the original nuclide.

b, When a8 nuclide decays by alpha emissions the new nuclide will have
decreased in atomic number and mass number by twos from the original
nuclide.

c. When a nuclide decays by neutron emissiony the new nuclide will have
increased in atomic number by one and decreased in mass number by
ones from the original nuclide,

d. When an element decays by 3amma emission» the new nuclide will have
increased in atomic number by one and the mass number will remain
the same as the original nuclide,

AUESTION H,08 (1,00)
Which of the followin3 1s a3 fissile nuclide?
8. Th-232,

b, U-235.,

c. U-238.,

d, Pu-240,
RUESTION H,09 (1.00)

Which of the following materials would require the highest number of
neutron collisions to reduce the neutron's energy from 2Mev to lev?

3. H-1,
b, HZ,

c. H20,
d. D20,

(xmxxx CATEGORY M CONTINUED ON NEXT FAGE xxxxx)




H. REACTOR THEORY FAGE S

QUESTION H.10 (1.,00)
A good neutron reflector will have
a8, a low logarithmic ener3y decrement.
b a
c. 8 high macroscopic absorption cross section,
d. a

high macroscopic scattering cross section.

high Fermi Age.

QUESTION H.11 (1.00)

The neutron flux in a reactor with 3 neutron density of 1.36 EB nevutrons
per cm cubed and an averaje neutron speed of 2.20 ES cm per second 1is

a8, 6,18 E2 n/(cm squared-sec)
b 1,62 E3 n/(cm squared-sec)
¢, 8,40 E12 n/(cm squared-sec)
ds 2,99 E13 n/(cm squared-sec)

QUESTION H.,12 (1.00)

During @ power escalation on the Log N channely it takes 30 seconds
to double reactor power level., Which of the following is the stable
reactor period that would cause this rate of change?

a, 21 seconds
b, 30 seconds
C 39 seconds

d. 43 seconds

(xxxxx CATEGORY H CONTINUED ON NEXT FAGE »xxxxx)



H. REACTOR THEORY FAGE 6

QUESTION H.13 (1,00)
Which of the following is NOT a3 gamma ray interaction?
3. Photoelectric interaction,
bs Compton collision.
c. Inelastic scattering.

d. Fair production.

QUESTION H.14 (1.00)

The heat transfer mechanism from the fuel to the coolant becomes film
boiling at what DNBR?

a. 0.0
b 1.0
c, 1.3
de 1.7

RUESTION H.15 (1.00)

The thermal power to the D20 coolant is ______ with a core flow of 18003pm»
an inlet temperature of 114F and an outlet temperature of 125F,

8. 2891 kw
b 2914 kw
c. 3208 kw
d, 3492 kw

(xxxxx CATEGORY H CONTINUED ON NEXT FAGE xxxxx)



H. REACTOR THEORY FAGE

QUESTION H.16 (1,000

Which of the following correctly sequences the heat transfer mechanism
for an increasing fuel cladding temperature from 110F to 2000F?

a. Single phase convectiony nucleate boiling» partial film boiling:s
film boiling,

b+ Nucleate boilingr» single phase convection» partial film boilings
film boiling.

c. Single phase convection» partial film boilings nucleate boiling»
film boiling,

d, Single phase convectiony partial film boilingy film boiling,
nucleate boi1ling.

QUESTION H.17 (1.00)

Which of the following 15 an INCORRECT statement concerning heat
exchangers?

&, Heat transfer i1s by both the conductive and convective methods of
heat transfer.,

b. The heat transfer rate for a3 parallel flow heat exchanger is higher
than that of a3 counter flow heat exchanger if the inlet temperatures
are the same.

¢« The heat transfer rate is directly proportional to the heat transfer
coefficient associated with the material the tubes are made of,

d. Higher thermal stresses across the tubes will accompany a higher
tube thickness,

QUESTION H.18 (1.00)

Which of the following conditionsy by itselfy» will reduce the margin
to DNE when operating at SMW?

8, The moderator level increasing.
bs The loss of the reactor coolant pump.
¢, Increasing the H20 flow through the D2Z20/H20 heat exchanger.

d. Flacing an experiment in the core,

(xxxxx CATEGORY H CONTINUED ON NEXT FAGE xxxxx)
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QUESTION H.19 (1,00)
The mode of heat transfer across the fuel cladding is
a. conduction.
b. convection.
c+ black body radiation,
d. white body radiation.

QUESTION H.20 (1.00)

The heat transfer rate through an alv.inum slab is inversely
proportional to

@+ the temperature difference across the slab.
bs the thermal conductivity of aluminum,

c. the thickness of the slab.

4. the area of the slab.

(xxxxx END OF CATEGORY H xxxxx)
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QUESTION I.01 (1.00)

What isotope is formed in the reactor's graphite region that 1s a potential
radiation hazard?

AUESTION TI.02 (1.00)

What is the required thickness of lead to reduce a 1 Mev 3amma flux from
2 E3 Mev/(cm squared-sec) down to 1 Mev/(cm squared-sec)? Refer to the
equation sheet for tenth and half thicknesses,

a., 3,45 inches.
b, 3.78 inches.
c. 4,11 inches.,
d. 4,60 inches.

QUESTION TI.03 (1.00)

Givern 28 grams of Al-28 with an activity of 1.86 E23 dis/min and a decay
constant of .309/miny what would be the activity after 10 minutes?

a, 4,23 E22 dis/min
b, 8.46 E21 dis/m1in
cy 4.23 E21 dis/min
d, 8.46 E20 dis/min

RUESTION I.04 (1,00)

An experienced operator is assigned to you. He is 28 years old., His

NRC Form 4 indicates 3 460 rem accumulation lifetime dose., His quarterly
whole body dose 1s 1300 mrs Knowing thisy would you @llow him to work in
a radiation area? Explain why or why not.

QUESTION TI.09%5 (1.50)

List the normal permissible dose limts specified in 10 CFR 20 for
whole bodys hands» and skin.

(xxxxx CATECORY I CONTINUED ON NEXT FAGE xxxxx)
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QUESTION TI.06 (1,00)

What is done with liquid wastes that cannot be significantly reduced
in activity by radiocoactive decay to allow discharge to the sewerage

system?

QUESTION I.07 (1.50)

Describe the procedure for
tanks to the city sanitary

(UESTION I.08 ( +50)
Who maintains liquid waste

QUESTION TI.09 (1.50)

allowing a discharge of the waste storage

sewerage system.

discharge records?

How 1s environmental monitoring performed around the GTRR?

QUESTION I.10 ¢ .50)

Where are the area survey records maintained?

QUESTION TI.11 (1.00)

10

Match the following isotopes with the principal type of radiation exposure
hazard, The choices may be used more that once.

1. Ar-41
2, tritium
30 N'16

4, Co-60

(xxxxx CATEGORY I

@
b
C.
d.
e.

Jamma
alpha
neutron
beta
proton
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QUESTION I.12 (1.00)

What is the activity of 10 grams of Sr-90, given the decay constant for
Sr~-90 is 7 E-10/sec?

3. 6,02 E23 dis/sec.
b, 6,69 E22 dis/sec.
c. 4,68 E13 dis/sec.
d. 3,79 E13 dis/sec.

RUESTION I.13 (1.00)

Co-58 has a radioactive half-life of 72 days and a2 biological total body
half-life of 9.5 days. What is the totasl body effective half-life?

a. 0.1 days.
b, 4.75 days.
c. 7.6 days.
d. 8.4 days.,

QRUESTION I.14 (1.00)

How are samples placed in the vertical incore positions (V21-V28) without
overexposing personnel?

QUESTION I.1S (1.00)

Mow are you supposed to determine if a3 person 1s auvthorized to perform
radiation surveys if he/she 1s not from Health FPhysics?

RUESTION I.16 (1,00)
List the four classifications of liquid wastes,

(xxxxx CATEGORY I CONTINUED ON NEXT FAGE axxxx)
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QUESTILe I.17 (1.00)
It a person requires prompt professional medical attention due to & high
level of skin contaminationy he should be sent to

8. the GT infirmary.

b. CGrady Hospital,

¢+ Georgia Baptist Hospital.
d, Emory.

QRUESTION I.18 (1.00)
If you discover an uncontrolled spread of radioactive contaminations whom
are you required to notify?

QUESTION I.19 (1,00)
If you are in a 100 mRad/hour gamma field for 45 minutesy what is your dose
in mREM after 45 minutes”

a. 45
b 795
c. 450
d., 750

QUESTION I.20 ¢ +50)

The goal of ALARA can be achieved by allowing more personnel be exposed
for shorter times than one person being exposed for a longer time
provided the total time of exposure is the same., TRUE or FALSE?

(xxxxx END OF CATEGORY I xxxxx)
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QUESTION J.01 (1.00)

If a scram did not occur directly from the service air pressure signal
during a loss of air pressure, what would eventually shut down the
reactor? Assume no operator action and no faulty i1nstrument indication.

QUESTION J.O02 (3.,00)

Provide the trip setpoints for the following instruments for (2) Mode 1
and (b) Mode 2.

1. High level flux.
2, Low primary coolant flow channel 1,
3, Primary coolant high temperature channel 2.

QUESTION J.03 (1.00)

What is the minimum D20 level in the reactor vessel allowing an operator
to start MD-2A7

a. 42 inches.
b. A48 inches,
c. 52 inches.
4. 98 1inches.,

RUESTION J.04 ( +50)

The primary coolant purification pumps are normally operated with their
priming valves opened, TRUE or FALSE?

RUESTION J.0S (1.,00)

How 18 control power restored to MD-3 and MD-4 (reactor isolation valves)
to allow opening them in order to refill the reflector when it is at
dump level?

(xxxxx CATEGORY J CONTINUED ON NEXT FAGE =mxxxx)
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QUESTION J.06 (1,50)

What will happen to the following systems/components on 3 loss of power?

a8, Regulating rod,
b Top reflector.
¢c. Containment ventilation.

QUESTION J.07 (2.00)

i.ist five different conditions that will cause s delayed scram.

QUESTION J.08 (3.00)

For each of the following independent conditions» describe the response

of the regulating rod, Include in your answer the reason for the stated
response.

@+ The reactor has been operating in asutomatic control at 2 MW with
equilibrium conditions established when a decrease in the
H20 inlet temperature occurs for the D20/H20 heat exchanger.

b. The reactor is operating in automatic control set at 2 MW two hours
after @ cold startup,

¢+ The reactor is operating in automatic control set at 2 MW when the

instrument supplying the reference power to the automatic control
cystem fails low.

QUESTION J.09 (1.00)

What automatic actions occur on ECCS initiation?

(xxxxx CATEGCORY J CONTINUED ON NEXT FAGE =xxxx)
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AUESTION J.10 (1.00)

Peak xenon following a shutdown from 5 MW equilibrium operations adds
approximately negative reactivity.

a. 9%
be 6%
c. 4%
d. 1%

QRUESTION J.11 (1.00)

The shim-safety blade calibration curves given as Figure J.11 shows
the differential rod worth to be the highest at about

8. 95 degrees.

b, 15 degrees.
c+ 30 degrees.
d. 55 degrees.

(tUESTION J.12 (1.00)

Tne reactor showld NOT be started or left unattended when the blanket
gas system level indicator 1s outside the

a, 0-30%X limits,
b, 30-60% limits,
c, 60-90% limits.,
ds, 90-100% limits,

(xxxxx CATEGORY J CONTINUED ON NEXT FAGE xxxxx)



J. SPECIFIC OPERATING CHARACTERISTICS PAGE 16

- ————— - ———— - -~

GQUESTION J.13 (1.00)

What 1s the maximum allowable deviation between the highest and lowest
shim blades during normal operations asbove 50 KW?

a. 2 degrees.
b, 5 degrees.
c. 7 degrees.
d. 10 degrees.

HUESTION J.14 (1.00)

The minimum allowable reactor period during a8 reactor startup is
a, 5 seconds,

bs 10 seconds.

¢, 15 seconds.

4, 20 seconds.

QUESTION J.1S (1,00)

When placing the reacter in avtomatic controls the power deviation must be
less than (select minimum value)

a, 1%,
b, 3%,
c. 9%,
d. 10%.

(xxxxx END OF CATEGORY J »xxxxx)
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QUESTION K.,O01 (1,50)

Name three ways that fresh fuel 1s controlled in order to prevent
criticality.

RUESTION K.02 (1.00)

How i1s criticality prevented from or-uring in the spent fuel pool?

QUESTION K.O03 (1.00)

How is an open fuel position at the top of Lhe reactor controlled
to prevent personnel from inadvertantly being over 2xposed by the
radiation beam during refueling?

QUESTION K.04 (1.50)

Name three components that must be removed or disconnected in order to
3gain access and remove a3 fuel element.

(UESTION K.O0S (1.00)

Why must the reactor be shutdown for at least 12 hours before 3 fuel
element can be removed?

RUESTION K.06 (1.50)

List three instruments that must be operable during fuel handling in
the core.

(xxxxx CATEGORY K CONTINUED ON NEXT FAGE xxxxx)
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QUESTION K.07 (1.,00)
If the signal from the neutron monitoring channel(s) increases by a
factor of ______ during fuel movement» the operation must be terminated,
(Select the minimum value for which 1t 1s applicable)
3, 2
b, 4
Ce 5
d. 10
QUESTION K.08 (1.,00)

If a3 fuel handling operation is secured due to a high neutron count rate,
who must authorize the operation to continue?

RUESTION K.O09 (1.00)

What is the minimum number of shim-safety blades that must be inserted to
ensure reactor subcriticality?

QUESTION K.10 (1.00)

The reactivity worth of the regulating rod is about
a. 0.01%.

b. 0.4%.,

c. 2.3%,

d. 4.2%,

(xxxxx CATEGORY K CONTINUED ON NEXT FAGE xxxxx)
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Following a week of 5 MW power operationss @ reactor scram occurs., What
is the expected decay heat immediately following the scram in percent of
full power?

a. 8 to 9%
b 5 to 6%
cs 3 to 4 %
d. 1 t0 2%

QUESTION K.12 (1.,00)

Which of the following correctly describes the two group flux shapes
(fast and thermal)in the GTRR?

a. Fast and thermal flux is higher in the fuel than in the moderator.
bs Fast and thermal flux 1s lower in the fuel than in the moderator.

c. Fast flux is lower in the fuel than in the moderator and thermsal
flux 1s higher in the fuel than in the moderator.

d, Fast flux is higher in the fuel than in the moderator and thermal
flux is lower in the fuel than in the moderator.

QUESTION K.13 (1.00)

What is the minimum number of fuel assemblies necessary to have a3
critical mass in the reactor core?

a. 11
b, 14
c. 16
d, 19

(xxxxx CATEGORY K CONTINUED ON NEXT FAGE xxxxx)
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QUESTION K,14 (1.,00)

Which of the following is NOT a major reactivity coefficient in the
GTRR due to the high enrichment of the fuel?

a. Void coefficient.

b, Moderator temperature coefficient.
¢+ Doppler coefficient.

d. Power coefficient.

RUESTION K.1S ¢ .50)

The magnitude of the void coefficient will decrease for a3 given
moderator channel if measured from the core center to the core edge.
TRUE or FALSE?

QUESTION K.,16 (1.00)
The reactivity calibration of the regulating rod is done by taking
a8, doubling time data,
bs 1/M plot datas.
¢, shim blade motion data,
d. temperature change data.

QUESTION K.17 (1.00)
The standard fuel element 1s made up of
a. aluminum-uranium 3lloy plates cladded with an aluminum alloy.
b aluminum-uranium alloy plates cladded with a3 zirconium alloy.
c. zirconium-uranium alloy plates cladded with an 2luminum alloy.

d. zirconium-uranium alloy plates cladded with 2 zirconium alloy.

(xxxxx CATEGORY K CONTINUED ON NEXT FAGE xxxxx)
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(1.00)

FAGE

A moderator temperature incresse from 2Z2C to 45C will add approximately

the reactivity worth

QUESTION K.18
a, 0.5X positive
b, 0.5% negative
c. 1,5% positive
d. 1.5% negative
QUESTION K.19
What 1is
a, 1.3%
b. 2.2%
c, 3.4%
d. 5.2%

reactivity.,

reactivity.

reactivity,

reactivity.

(1.00)

(XXXXX

END OF CATEGORY K

of equilibrium xenon and samarium?

XXXXX)
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QUESTION L.O1 (1.00)

How is the entrance into the pipe tunnel below the resctor controlled in
order to prevent over exposure to personnel?

QUESTION L.O2 (1.00)

The process of determining an instruments accuracy by visually comparing
the indication to other independent instrument channels measuring the
came parameter is defined in Tech Specs as 3

a8+ Channel Calibration.

b, Channel Check.

¢, Channel Functional Test.
d. Channel Source Check.

QUESTION L.O3 (1.00)
*Reactor Shutdown® as defined in Tech Specs 1is
a. when all shim-safety blades are fully inserted.
b, when all shim-safety blades and the regulating rod 1s fully inserted.

c., when all shim-safety blades are fully inserted and the control rod
power is off.,

d. when all shim-safety blades are fully inserted and the required
shutdown margin is satisfied,

QUESTION L.04 (1.50)

List the requirements to meet Containment Integrity,

RUESTION L.0OS (2.00)

What are the Safety Limits when in (3) the forced convection Mode and
(b) when in the natural convection Mode?

(xxxxx CATEGORY L CONTINUED ON NEXT FAGE xxxxx)
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QUESTION L.06 (1.50)
According to Tech Specss the shutdown mar3in relative to the cold xenon
free critical condition shall be at least (a)___ delta k per k with the

most reactive shim-safety blade and the regulating rod fully withdrawn.,

The reactor shall be subcritical by msore than (b)___ delta k per k
during loading changes.

And the excess reactivity of the core shall be limited to (c)___ delta k
per k.,
QRUESTION L.O7 (2.00)

List four different conditions that Tech Specs requires Containment
Integrity to be in affect.

QUESTION L.O8 (1.50)

What are the Tech Spec sampling requirements for & release of liquid
radioactive effluents?

RUESTION L.O% (1,00)

Which radiation monitors does Tech Specs require to be operable to perform
a8 3aseous waste release?

QUESTION L.10 (1.,00)
What is the basis for the Tech Spec limit for tritium released?

(xxxxx CATEGORY L CONTINUED ON NEXT PAGE xxxxx)
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AQUESTION L.11 (1,00)

To take the reactor criticszls, Tech Specs requires the primary coolant
#H to be between

a. 3.9 and 7.5.
b, 4.0 and 7.0,
c. 4,5 and 7.9,
d, 5.5 and 8.5,

RUESTION L.12 (1,00)
The reactor with the D20 Emergency Coolant System inoperable.

a8, must be shutdown

be can be operated up to a maximum of 1 kw
¢, can be operated up to a maximum of 1 MW
d« can be operated a3t S MW for up to one hour

QUESTION L.13 (1,00)

What is the minimum crew required whenever the reactor is not secured.
Include any eligibilty requirements.,

RUESTION L.14 (1.00)

List two levels of approval required by Tech Specs to perform an
experiment .

(UESTION L.1S (1.00)

List four of the five categories of experiments as growped by the
Quality Assurance Frogram.,

(xxxxx CATEGORY L CONTINUED ON NEXT FAGE xxxxx)
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QUESTION L.16 (1.00)

When conducting an inventory of Special Nuclear Materials (3) what 1is
being inventoried and (b) how is it i1dentified?

RUESTION L.17 ( 50

What must the Shift Supervisor do to satisfactorily verify the status
of electrical jumpers to meet the requirement of the Shift Supervisor
Startup Approval Checksheet?

(xxxxx END OF CATEGORY L xxxxx)
(EXXXXxxxxxxx END OF EXAMINATION XXXXXXXXXXXXXXX)
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER H.01 (1,00)
d

REFERENCE

MNS OF-MC-SPS-RT-NMFs p.8.
ANSWER H.02 (1.00)
a

REFERENCE

NUS» NETy Vol. 3» 6.6-1.

ANSHER H.03 (1.00)
b

REFERENCE
MNS OF-MC~-SPS-RT-RKy p.12.,

ANSHWER H.04 (1.00)
d
REFERENCE

MNS OF-MC-SFS-RT-RKs p.12.
ANSHWER H.05 (1,00)

REFERENCE
HER» Reactor Theorys Sessions 41 and 42

ANSHER H.06 (1,00)

a

FAGE
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

REFERENCE

NUSs NETs Vol. 2y p. 11.3-1.
ANSHER H.07 (1.,00)

a

REFERENCE

Nuclear Reactor Analysiss Duderstadt & Hamilton, 1976y p.13.
ANSWER H.08 (1,00)

b

REFERENCE

NUS» NET» Vol. 2y 12.2-2.

ANSKWER H.09 (1,00)
d

REFERENCE
NUSy NET» Vol 2y 16.1-3.

ANSHER H.10 (1,00)
b

REFERENCE
NUSy NET» Vol 2y p. 16.5-1.

ANSHER H.11 (1,00)
d
0=NV=(1,36 EB)(2.2 ES)=2.99 E13.
REFERENCE

NUSy NETs Vol 2y 14.5-4.
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ANSHWERS -~ GEORGIA INSTITUTE OF TECH.-85/07/10~-TOM ROGERS

ANSHWER H.12 (1,00)
d (period = 1,443 x douwbling time)
REFERENCE

NCSUy Reactor Operator Trainings Exps. 3y p. 3

ANSHER H.13 (1.00)
4

REFERENCE
Nuclear Rad. Detect.s» Fricer pp. 25-29.

ANSHER H.14 (1,00)
b

REFERENCE
MNS Core Ferformancey pp.12-13,

ANSHER H.15 (1.00)
c
p=F(To~-Ti)Cp
=1800(125-114)(,162)=3207 .6k w.,

REFERENCE
GRTT, OF 2015» p.1,

ANSWER H.16 (1.00)
a

REFERENCE
Nuclear Reactor Analysiss» Duderstadt & Hamiltors p.491.
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ANSWERS -~ GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER H.17 (1.00)
b

REFERENCE
General Fhysics» HTTEFF.

ANSHWER H.18 (1.00)
b

REFERENCE
GTRRy TS 2.1.1.

ANSKER H.,19 (1.00)
a3

REFERENCE
General FPhysicss HTTRFFy p.%9.

ANSHER H.20 (1.00)
c

REFERENCE
General Fhysicsy HTT&FFy p.107.
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER I.01 (1.00)
Argon 41.

REFERENCE
GT SAR» P0440

ANSHER I.02 (1.00)
b.

3 tenth thicknesses will reduce 1t to 2y so then you need 1 half
thickness to reduce it to 1.

3(1.15) + 1(0.33)=3.78 inches.

REFERENCE
NUSy NET» VOL 2y Shielding.

ANSHER I.03 (1.00)
A=Aoce(~-At)
A=(1,86E23)e~-(.309)(10)=8,46E21.
b,

REFERENCE

NUSyNET» VOL 2» p.10.3-4,

ANSHER 1.04 (1.00)

Nol[0.5]
He has exceeded S(N-18) requirement,[0,35]
5(28-18)=50 remy he has 60.

REFERENCE
10 CFR 20.102
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ANSWERS -~ GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER I.05 (1.50)
@ 0.5 p0ints each

wb=1.25 rem/qtr
hands~-18.75 rem/qtr
skin-7.5 rem/qtr

REFERENCE
10 CFR 20.101.

ANSWER I.06 (1.00)
It is solidified and handled 3s solid waste.
REFERENCE

GT SAR p. 132,

ANSHER I1.07 (1.50)
@ 0,5 points each

1. Isolate tanks.
2. Agitate contents.
3, Verify activity is within limits by sampling.

REFERENCE
LT SAR» P01070

ANSHWER I.08 ( +.50)
Health Physics.,

REFERENCE
GT SARs p.107.
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ANSHWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER I.09 (1.50)
@ 0.5 points each

1. (50) film badges outsite perimeter checked monthly.
2. (7) neutron plus beta-gamma detecting film badges check biweekly.,
3. (2) fixed particulate 8ir samplers.

REFERENCE
GT SARy p.109-110,

ANSHER I.10 ( +50)
Office of Radiological Safety.
REFERENCE

GT SAR» P 109,

ANSHER I.11 (1,00)
@ 0,25 points each.

1-a.
Z'do
3-a,
4=z,

REFERENCE
Rad Health Handbook yUSDHEWs Table VI.

ANSHER I.12 (1.00)

C.

A=YNy Y= 7 E-10

N=mass/mass/GAW X Na Atoms/GAW
N= 10/90 X 6.02 E23= 6.69 E22
A= (7 E-10)(6.6%9 E22)= 4,68 E13,
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ANSHWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

REFERENCE

NUSy NETs Vol 2» p.478.
ANSHER I.13 (1,00)

d

(92.5)(72)/(9.5+72)=8.4

REFERENCE

CRC Rad. Nuclides: p.194,
ANSHER I.14 (1,00)

Via a fishing rod with 3 multi-prong hook and mirrors.
REFERENCE

GTRRy OFP 3103y p.4.

ANSHER I.15 (1.00)

By verifying the person is on the Form RS-25y Self Monitoring Approval
list.

REFERENCE
GTRRy HP Frocedures» p.11,

ANSHER I.16 (1.00)

@ 0,25 points each!
1. Clean waste.

2. Low level waste,
3¢ Suspect waste.

4, High level waste.

REFERENCE
GTRRs HF Manualy, p.14,
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ANSHERS -~ GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER I.17 (1.00)
b

REFERENCE
GTRRy HF Manualy pe22.

ANSHER I.18 (1.00)
@ 0.333 points each!

1. 6T Police.
2. ED.,
3+ HF,

REFERENCE
HF Manuals p.20,

ANSHER I.19 (1.,00)
b
QF=1 for gamma
100(45/60)(1)=75

REFERENCE

10 CFR 20,
ANSHWER I.20 ( .950)

FALSE- (ALARA 1s based on a total annual reduction)
REFERENCE

10 CFR S0y App. I,
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHWER J.01 (1.00)

Reflector drain valves would openl0.5]
reactor would shutdown on loss of reflector reactivity or on 2
loss of overflow trip [0.5] (either way is accepted )

REFERENCE
GT EOF 5024y p.2.

ANSHER J.02 (3.00)
For 0.5 points eacn?

1. (8) 125% with 1000kw being 100X meter.
(b) 110X with 5000kw being 100X meter.

2, (a) 1000 gpm (or 14625 3pm).
(b) 1625 gpm.

3. (a3) 123F. —
) 42977 1372 Hal® credit a:w«. -\\, Jech Spec Valuas,

REFERENCE
GTRRy OP 7250y ppel-2.

ANSWER J.03 (1.00)
b

REFERENCE
GTRR» OF 2150.

ANSHER J.04 ( +50)
FALSE.

REFERENCE
GTRRy OF 2050.
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ANSWERS -~ GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHWER J.0S (1.00)
Fush ECCS OVERRIDE button.
REFERENCE

GTRR» OP 2050, p.2.

ANSHWER J.0é (1.50)
@ 0.5 points each.

2. Reg rod becomes inoperable at positic - when LOF occured.
b. Drains.
¢, Is secured and containment building isolates.

REFERENCE
GT SAR» P01370

ANSWEFR J.07 2,00)
Any 5 @ 0,4 points each.

1, Low H20 flow.

2. Control 2ir low pressure.
3, Low shield coolant flow,
4, digh shield coolant temp.
S+ High bismuth coolant temp.
4« Low bismuth coolant flow.

REFERENCE
6T SARy p.72,

ANSWER J.08 (3.00)

a. Reg rod will move in [0.5] to establish reactor power at setpoint.
The increased cooling caused a power increase from the MTC [0.5]

b, Reg rod will move out [0.5] to compensate for xenon buildup [0.5].

¢+ Reg rod will not move [0.5] because the power control system
automatically switched to manwal on the »10% setpoint to
reactor power deviation [0.351.

36
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

REFERENCE
GTRR SARy p.49.

ANSHWER J.09 (1.00)
@ 0.5 points each!

1. Reactor isolation valves close.
7. Spray valves open.

REFERENCE
GTRRy OFP 2160y p.2.

ANSWER J.10 (1.00)
a

REFERENCE
GTRR SARs p.92.

ANSHER J. 11 (1.00)
b

REFERENCE
GTRR SAR» p.53.

ANSWER Ja12 (1.00)
b

REFERENCE
GTRRy OF 8350y p.2.

ANSHER J,y13 (1.00)
b

REFERENCE
GTRR OF2000y p.1.,
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ANSHERS -= GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSWER J.14 (1.00)
d

REFERENCE
GTRR OP 2000y pol.

ANSWER J.15 (1,00)
b

REFERENCE
GTRRs OF 2000y p.2.
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER K.01 (1.50)
Any 3 @ 0.5 points each.

1. Locked access.

7. Special storage boxes.

3. Criticality monitors.

4, Limit number of elements is same area.

REFERENCE
GT SAR» 2K 130,

ANSKHER K.02 (1.00)
Minimum distance between fuel elements.
REFERENCE

GT SARs» p.130.

ANSHER K.03 (1.00)
By use of barricades(0.5) and stationed personnell0.5].
REFERENCE

6T SAR » p.129.

ANSKHER K.04 (1.50)
@ 0.5 points each-any 3.

1., Lead cover removed,

7. Urper top-shield port plug removed.
3. Thermocouples disconnected.

4, Top reflector drained.

REFERENCE
6T SARy p.128.
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSWER K.0S (1.00)

Allows decay time to limit temperature (below 450 C) before transferring
to dry coffin,

ANSHWER K.06 (1.50)

@ 0.5 points each, o j;"o S Sco en

1. Startup channel.  léwal A

2. Picosmmeter channel 1. Pas o 5 Kmirks|(.rpk_ co“\"~‘l'
2, Ficoammeter channel 2. Area wonifurs

REFERENCE »

io% rJ
GTRR OF 1502y p.2. ) of ./fL'Op_/

ANSHER K.07 (1.,00)
3

REFERENCE
GTRR» OF 1502y p.2.

ANSHWER K.08 (1.00)
Reactor Supervisor.

REFERENCE
GTRRs OF 1502y p.2.

ANSWER K.0% (1.,00)

2

REFERENCE
T SAR» P01370
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER K.10 (1.00)
b

REFERENCE
GT SARs p.52.

ANSHWER K1l (1.00)
b

REFERENCE
GTRR SARs £.80.

ANSHER K.12 (1.00)
d

REFERENCE
GTRR SAR» p.95.

ANSHER K.13 (1.,00)
a

REFERENCE
GTRR SARs p.93.

ANSKWER K.14 (1.00)
c

REFERENCE
GTRR SARs p.10.

ANSHNER K.15 ( +.50)
TRUE.
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ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

REFERENCE
GTRR SARs p.98.

ANSHER Keléb (1.,00)
3

REFERENCE
GTRRy OP 7246y pol.

ANSMWER K.17 (1.00)
3

REFERENCE
GTRR SAR» P0480

ANSHER K.18 (1.00)
b

REFERENCE
GTRR SARsy pe102.

ANSHER K.19 (1.00)
c

REFERENCE
GTRR SARs p.102,
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ANSWERS -- GEORGIA INSTITUTE OF TECH.- 85/07/10 -TOM ROGERS

ANSHER L.01 (1.00)
@ 0,295 points each.

1, Locked access door.

2. HF approval for entering.

3., HF must monitor area.

4, Minimum time after shutdown required prior to entering.

REFERENCE
T SAR» PoSéo

ANSHER L.02 (1,00)
b

REFERENCE
GTRRy TS» 1.95.

ANSWER L.03 (1.00)
c

REFERENCE
f-‘TRRv TS' 1090

ANSHER L.04 (1.50)
@ 0.9 points.,

1, 1 door on each personnel airlock is closed and sealed.
2. The truck door is closed and sealed,

3, Containment capable of being 1solated avtomatically or inoperable
paths are 1solated.

REFERENCE
GTRRy» TSy 1.26.,
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+ ADMINISTRATIVE FROCEDURES»

CONDITIONS AND LIMITATIONS

ANSWERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

A

A

ANSHWER L.07 (2.,00)

NSHER L.0S (2.00)

@ 0.5 points per item
Forced convection!

1. Fower within Fig II-1.
2. Reactor coolant inlet
3, Moderator level within 12

Natural convection!

-

1. Power < or = to Zkw.

REFERENCE
GTRR TS' 20202! 202020

NSHWER L.0é (1.50)

@ 0.9 points each.,

(a) 0.01,
(h) 0002750
(e) 11.9 %,

REFERENCE
GTRR TS, 3.1,

@ 0.5 points each,

1. Reactor operating.

reactivity.

temperature < or = to 123F,
inches of overflow.

Whenever an operation is being performed that could change core

3. During rovement of 1irradiated fuel.

4, Reactor shutdown from power level operation 2bove 1 MWy

8 hours.,

REFERENCE
GTRR TSy 3.3.

FAGE

for less than

a4
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ANSWERS ~-- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROGERS

ANSHER L.08 (1.50)

1. 2 independent samples[0.51.,
2, 1 prior and 1 during release [0,5].
3. 1 must be done from the discharge line during the release [ 0.5].

REFERENCE
GTRR TS ! 3050

ANSHER L.09 (1.00)

Gross radioactivity monitor [0.5] charcoal filter cartridge and
particulate monitor [0.351.

REFERENCE
GTRR TSy 3.5.b,

ANSHER L.10 (1.00)
To be within the 10 CFR 20 limit,

REFERENCE
GTRR TS 3.5,

ANSHWER L.11 (1,00)
c

REFERENCE
GTRR TS 3.6,

ANSHWER L.12 (1.,00)
c

REFERENCE
GTRR TS» 3.7,
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ANSHERS -- GEORGIA INSTITUTE OF TECH.-85/07/10-TOM ROCGERS

ANSMWER L.13 (1.00)
2 persons [0.5]y at least 1 SRO licensed [0.5].

ANSHER L.14 (1.00)

Nuclear Safeguards Committee [0.51.
Licensed SRO in charge of reactor operations [0.5],

REFERENCE
GTRR TS, 6.3.2,

ANSHWER Le13 (1,00)
Any 4 @ 0,25 points each,
1, Rabbit.

2. Guppy.

3. External.
4, Internal.,
%, General.

REFERENCE
GTRR,» OF 3102,

ANSHER L.16 (1.00)

(a) U-235 [0.51.
(b) By serial number [0.351.

REFERENCE
GTRRy OP 3400, p.1,

ANSWER W ¥ ( +50)
Verify all jumpers are on the jumper board,
REFERENCE

GTRR» OF 2004, p.1.



