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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D. INSTRUMENTS AND CONTROL

- —— - —-

o

QUESTION D.0O1 {

HoOWw many shim

ra
-

Lo
L

-t

"

&
i
'
3
'

d bv ane alectranic

U
o
-
i
Lo
f
W
0
~y
'
.
ol
0
al
o
"
t
s |

-t
=
'
(1]
-
Y
>
o
-
o
ol
m
i
-
1]
v
f
i
.

How 3re the remslning sh

QUESTION D.Q2 ¢ 50

Which of the fellewing slsrm canditicons i3 interlocked Lo ere
reactor startup?

3, Emergency Cooclina Tank Low,

F4 )

b: Regulatina Fod Low Limit.

Ce LtsiA2 Atoms

[
-
1}
'
s
>
-+
~3
'
s
—
18]
+

™

20 Le

o
-

GUESTION D.,03 !

Btate tun different «wav s to varify tin
in Lthe Cor

(TN
T8

o
-
0
+
"
il
’-P
'
-

Wt svstem wirl sraside Lne Tirst ndicstion : fuel

in

What Y X Pt 13NEs 30 CRE TOr tne tLbs Si3rm:
e L taeN Vo v L0l
y r ) B
381 . r ~Rad g . tne 1ow 1010 Cnamper SO - ‘TEM

sanas CATEGORY 0 CONTINUED ot NEZT F

rxXt>

1s
A

m

£

ent

b mer3ency cooling circulsat

-

m
I

14N

L ]

"M

-



D. INSTRUMENTE AND CONTROLS FAGE 14

- - ——— -
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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,
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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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