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Examiners:
Frank Collins, Chief Examiner
Results:

) RQ SRO Total
L wsZiall) (Pass/faill)
NRC Grading: N/A 1/0 N/A
Written Examination:

The SRO (1) retake examinarvion censisted of only Section A, reactor
theory, thermodynamics, and facility operating cheracteristics.
:;c;g:na } and C were waived in accordance with examiner standard

Operating Examir:*ions:

The 7/ (1 ogoratnng examination was waived in accordance with examiner
stan £5-204-D.

Exity  ang:
The candidate traveled to the Region ! office where the retake of

Section A of the written exam was administered. Since & site visit did
not cccur, an exit meeting was not conducted.
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U. §. NUCLEAR REGULATORY COMMISSION
NON-POWER REACTOR LICENSE EXAMINATION

FACILITY: RENSSELAER POLYTECHNIC INSTITUTE

REACTOR TYPE: CRITICAL EXPERIMENT

DATE ADMINISTERED: 91/12/19

REGION: 1

CANDIDATE:

LICENSE APPLIED FOR:

- INSTRUCTIONS TO CANDYDATE:

Answers are to be written on the answer sheet provided. MWrite
answers one side ONLY., Attach any work sheets to the examination,
Points for each question are indicated in parentheses for each
question, A 70% is required to pass the examination.

The examination will be picked up one (1) hour after the
examination starts,

% OF
CATEGORY % OF  CANDIDATE'S CATEGORY
VALUE  TOTAL SCORE VALUE CATEGORY
20.00 100.00 A. REACTOR THEORY, THERMODYNAMICS
AND FACILITY OPERATING
: CHARACTERISTICS
20.00 TOTALS

& FINALGRADE

A1l work done on this examination is my own. 1 have neither given nor
received aid.

T “Candidate’s Signature
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A. RX THEORY, THERMO & FAC OP CHARS Page §

QUESTION: 001 (1.00)

Which ONE of the foliowing neutron reactions occurs INDEPENDENT of
neutron energy level?

8) inelastic scattering
b) elastic scattering

¢) radiative capture

d) alpha emission

QUESTION: 002 (1.00)

Which ONE of the following neutron resctions occurs with a wide
variety of elements?

8
b
¢
d

neutron abscrption
neutron absorption
neutron absorption
neutron absorption

gamma emmision
alpha ejection
proton release
fast fission

L . . .

QUESTION: 003 (1.00)

The general trend for total neutron cross section in heavy
elements 1s to:

b) decrease as neutron energy level increases.

¢) remain constant regardless of neutron energy level.

d) decrease below the resonance peaks as neutron energy level
decreases.

ti increase as neutron energy level increases.

QUESTION: 004 (1.00)

70 Thermal neutrons are absorbed in fuel atoms, 50 of these produce
fission. What is the Reproduction Factor (n)?

a) 0.448
b) 0.7:i4
¢) 1.400
d) 1.79%0

(##e#> CATEGORY A CONTINUED ON NEXT PAGE ###%%)
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QUESTION: 005 (1.00)

rnig? definition describes the infinfte multiplication factor
L

) neutron’ qeneration
neutrons absor n preceding generation

b) mmﬁ;%mm”mm
neutrons abso“bed in one generation

¢) m@#mxgm_mm;g._mﬁp
tota ermal neutrons absorbe

d) nnmu_w.:m_m u.?mmm
neutrons produced by'¥$st on

QUESTION: 006 (1.00)

Which of the fol1ow1ng effects and contro)l manipulations by the
operator is reouired to compensate for the insertion of voids by
an experiment?

a) Power will remain cunstant and require no special control
manipulations.

L) Power will increase and require regulating blade insertion,

¢) Power will decrease and require rogu\atln blade withdrawal,

d) Power will increase to the point where all control rods will
need to be inserted. &

QUESTION: 007 (1.00)

Which ONE of the following is the LEAST DESIRABLE quality of a
moderator?

small atomic weight
lar?: scattering cross section

§ large atomic weight
sma

an o

absorption cross section

(*##*+ CATEGORY A CONTINUED ON NEXT PAGE ##%%%)



A RX THEORY, THLRMO & FAC OP CHARS Page 7

QUESTION: 008 (1.00)

Which ONE of the following describes the power change caused Ly an
increase in moderator temperature while critical?

a; Power wil) increase due to reduced buck1‘ng.

b) Power will increase due to & decrease in therma)l neutron absorption
in the moderator,

¢) Powe: 111 decrease due to increased neutron leakage from the core.
d) Power will decrease due to increased reflection from the core,

QUESTION: 009 (1.00)

Which ONE of the following statements describes the effacts of the
fuel temperature coefficient?

8;) Power increases sloul{ a5 fuel temperature increases.

b; Power increases rapidly as fuel temperature increases due to
increased fuel-moderator differential temperature.

¢) Power decreases rapidly as fuel temoerature increaser due to
increased resonance absorption.

d) Power decreases slowly as fue)l temperature increases due to the
time required for moderator temperature response.

QUESTION: 010 (1.00)

Withdrawal of the highest worth control blade adds sufficient
atactigity to make Keff « 0,995, What is the approximate Shutdown
argin

a) 0.05%
b) 0.5%

¢) 0,.995%
d) 0.005%

(*##a* CATEGORY A CONTINUED ON NEXT PAGE #####)
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ANSWER. 001 (1.90)
b)
REFERENCE :
Glasstone & Sesonske, 1.38

ANSWER: 002 (1.00)
')
REFERENCE:

Glasstone & Sesonske, 2.76

ANSWER: 003 (1.00)
b)
REFERENCE:

Glasstone & Sesonske, 2.13/ - 2.140

ANSWER: 004 (1.00)
d)
REFERENCE :

no of fast n produced by thermal fission

no of thermal n absorbed in the fuel
2.5 neutrons produced per fission (50) X (2.5) = 125 fast n
thermal n absorbed in the fuel « 70

ne 125/70 « 1.790

ANSWER: 005 (1.00)

a)

(*##*** CATEGORY A CONTINUED ON NEXT PAGE ***#+)
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ANSWET 0i4 (1.7

ANSWER 015 (1.¢

Equation sheet
P« PO elt/7)
T =« 1/ P/
e & J{l v £

ANSWLE 016 (1.00)
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