ENCLOSURE 1
EXAMINATION REPORT - 50-83 OL-88-01
Facility Licensee: University of Florida
202 Nuzlear Sciences Center
Gainesville, FL 32611
Facility Name: University of Florida Training Reacter
Facility Docket No.: 50-83

Written examinations and operating tests were administered at the University of
Florida in Gainesville, Florida.

Chief Examiner: éy—&__’ 70 FuwE 1988

Ar11dsen Date Signed
Approved by: . : '»v, 5 Yy 1988
Kenneth E' n6tkman *Section Thief Bategﬁiqned

Operator Licensing Section 2
Summary:
Examinations on June 8-9, 1988,

Operating tests were administered to two candidates, two of whom passed,
two candidates were administered written exam‘nations, one candidate passed,

Based on the results described above, zero of one RO's passed and one
of one SRO's passed.
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REPORT DETAILS

Facility Employees Contacted:

* W, G. Vernetson, Director of Nuclear
Facy.ities, UFTR
P. M. Whaley, Reactor Manager, UFTR
*Attended Exit Meeting
Examiners:

* J, A, Arildsen
K. E. Brockman

*Chief Examiner

Examination Review Meeting

At the conclusion of the written examinations, the examiners provided
Dr, Vernetscn with a copy of the written examination and answer key fcr
review. There were no facility comments,

Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant staff to discuss the results of the examination and forthcoming
changes to procedures and other UFTR material,

The cooperation given to the examiners and the effort to ensure an atmosphere
in the control room conducive to oral examinations was noted and appreciated.

The licensee did not identify as proprietary any of the material provided
to or reviewed by the examiners,
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U, 8. NUCLEAR REGULATORY COMMIESION
REACTOR OFERATOR LICENSE EXAMINATION

FACILITY? UNIVERGITY JF FLORIDA
REACTOR TYFE: TEST

DATE ADMINISTERED: 88/04/08

EXAMINER ¢ _ARILDSEN, J.
CANDIDATE :

NST TIONS TO CANDIDAT

Use separate paper for the answers. Write answers on one side only.
Staple question shest on top of the answer sheets. Foints for each
guestion are indicated in parentheses after the gquestion. The passing
grade requires at least 70% in each category. Examination papery will
be picked up six (&) hours after the examination starts,

% OF
CATEGORY % OF CANDICATE'S CATEGORY
VALUE TOTAL SCORE VALUE _CATEGORY
15,00 15.04 A. PRINCIFLES OF REACTOR OFERATION
15.00 15,04 B. FEATURES OF FACILITY DESIGN
13,78 . _13.78 e C. GENERAL OFERATING
CHARACTERISTICS
17,00 13,03 D. INSTRUMENTS AND CONTROLS
14.7% 14.79 E. SAFETY AND EMERGENCY SYSTEMS
B e F. STANDARD AND EMERGENCY OPERATING
PROCEDURES
19.2% 135,29 G. RADIATION CONTROL AND SAFETY
s o = , % Totals
Final Grade
. All work done on this examination is my own. 1 have neither given

nor received aid,

Candidate’'s Signature |
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the cdministration of this examination the following rules apply:

1.

2.

9.
1@.

11.

12,

13,

14,

16,

17.

Cheating on the examination means an automatic denial of yvour application
and could result in more severe penalties,

Restroom trips are to be limited and only one candidate at a time may
leave. You murt avoid all contacts with anyore outside the examination
room to avoid even the appearance or oossibility of cheating.

Use black ink or dark pencil only to facilita*e legible reproductions.

Print your name in the blank provided on the cover sheet of the
examination.

Fill in the date on the cover sheet of the examination (if necessary).
Use only the paper provided for answers.

Frint your name in the upper right-hand corner of the tirst pace of each
vection of the answer sheet,

Consecutively number each answer sheet, write "End of Category __" as
appraopriate, start each category on a new page, write gnly on one side
of the paper, and write "Last Page" on the last answer sheet,

Number each answer as to category and number, for example, 1.4, 6.3.

Skip at least three lines between each answer.

Separate answer shee%s from pad and place finished answer sheets face
down on your desk o~ cable.

Use abbreviations only if they are commonly used in facility literature.

The paoint value for each question is indicated in parentheses after the
auestion and can be used as 2 guide for the depth of answer required.

Show al) calculations, methods, or assumptions used to abtain an answer
to mathematical proolems whether indicated in the question or not.

QUESTION AND DO NOT LEAVE ANY ANSWER BLANK.,

If parts of the examination are not clear as to intent, ask questions of
the examiner orly.

You must sign the statement on the cover sheet that indicates that the
work is your own and you have not received or been given assistance in
completing the examination. This must be done after the examination has
been completed.

|
Fartial credit may be given. Therefore, ANSWER ALL FARTS OF THE l
|
\
|
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18. When you complete your examination, you shalls:
a. Assemble your examination as follows:
(1) Exam questions on top.
{2) Exam aids - figures, tables, etc.
(Z) Answer pages including figures which are part of the answer.

b. Turn in your copy of the examination and all pages used to answer
the examination qQuestions,

¢. Turn in all scrap paper and the balance of the paper that you did
not use for answering the gquestions.

d. Leave the examination area, as defined by the examiner. If after
leaving, you are found in this area while the examination is still
in praogress, your license may be denied cor revoked.
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QUESTION A.01 (1.00)

A reactor has been operating for an extended period of time at 50%
reactor powsr. WHICH ONE of the following statements most accurately
describes the concencration of samarium—149 if power were increased to
and maintained at 754 reactor power?

The concentration of Sm—-149 initially increases and then
levels off to a new equilibrium level higher than the
equilibrium level at S04 reactor power.

The concentration of Sm—149 initially increases but then
decreases to an equilibrium level equal t= the squilibrium
level at S5Q% reactor power,

The concientration of 8m—149 initially decreases and tren
levels of: to a new equilibrium level lower than the
equilibrium level at S@% reactor power.

The concentration cf Sm—-149 initially decreases but then

incre ases to an equilibrium level 2qual to the equilibrium
leveir at 50% reactor power.

(¥x%xx CATEGORY A CONTINUED ON NEXT PAGE %<%%%)
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, B _PRINCIPLES OF REACTOR OPERATION

QUESTION A.02 (1.5@)
a, DEFINE "thermal nonleakage factor'.

b. EXFLAIN HOW the thermal nonleakage factor can be
greater than one.

(¥xxxx CATEGORY A CONTINUED ON NEXT PAGE

LERE R B

FAGE

(2.%)

(1.@)
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QUESTION A.03 (1.00)

Reactor power is 10@ watts and increasing with a constant reactor
pariod. FOUR (4) minutes later, reactor power is 2 KW. CALCULATE the
reactor period during the last four minutes., SHOW ALL WORK!

(Xxxx¥ CATEGORY A CONTINUEDL ON NEXT FAGE fa%tx)



QUESTION A.04 (2.00)

Reactor power is 2KW with rods in the following po.itions:

Safety Blade #1
Safety Rlade #2
Safety Blade #3
Requlating Blade

CALCULATE the period ane (1) minnte afte:

{

-

Fogition 1000
FPosition 1000
Fosition 1000

Fosition

400

(ASSUME a Lambda of 0.0124 and & Peteo

NOTE: APFLICABLE GRAFHS ARE ATTACHED

SUR = Startup Rate = Decades / Minute

a scram,
~ffective of @.0045.)

N e —

SHOW ALL WORK!'

(¥x8xx CATEGORY A CONTINUED ON NEXT PAGE s&%xX)
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QUESTION A.84 (2.02)
For each of the following definitions, STATE the term tha' is defined.
a. The factor by which neutron population changes between gene-ations
(from fission).
b, The decay of an excited nucleus into a stable nucleus with the
simultaneous ejection of electromagnetic energy.
., The amount of time required for the neutron population to increase by &
factor of “s" (2.718).
d. A gamma ray causes the sjection of an electron from a target stomi the

gamma ray's energy is totally trensmitted to the electron for ejection.

(*¥x%2¥ CATEGORY A CONTINUED ON NEXY PAGE fXx%k%)




A.__PRINCIPLES OF REACTOR OFERATION PAGE 7

QUESTION A.046 (1.00)
Which one of the following describes the beta decay of a nuclide?
a. Atomic Mass # decreases by 1, number of protons remains constant
b. Atomic Mass # remains the same, number of protons increases by 1
€. #Htomic Mass # remains the same, number of protons remains constant

d. Atomic Mass # decreases by 1, number o’ protons decreases by 1

(®k¥¥xx CATEGDRY A CONTINUED NN NEXT PAGE xXx2%)
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© A._PRINCIPLES OF REACTOR OFERATION PAGE 8

)
I'
]

; QUESTION A.07 (1.00)

| Which one nof the following terms of the six factor formula is most affected
g by "Poisons".

a. Fast Fission Factor
- §8 Thermal Utilization Factor
&a Thermal Non-Leakage Frobability

d. Reproduction Factor

(krdxx CATEGORY A CONTINUED ON NEXT PAGE ¥xxty)

|
|
|
|
|
|
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PAGE 9

QUESTION A.08 (1.00)

Which one of the following statemants concerning the reactivity values o
f equilibrium (at power) xenon and peak (after shutdown) xenon is currect?
Assume shutdown occurs from equilibrium conditions.

! a. Equilibrium xenon is INDEFENDENT of power level; peak xenon is
INDEFENDENT ot power level,

b. Equilibrium xenon is INDEPENDENT of power level: peak xenon is
DEFPENDENT on power level.

. Equilibrium xenon is DEPENDENT on powe. leveli peak xenon is
INDEFPENDENT of power level.

d. Equilibrium xenon is DEFENDENT an power level: pealk zenon is
DEFPENDENT on power level.

(%¥%2x CATEGORY A CONTINUED ON NEXT PAGE %¥%X¥x)
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QUESTION A.09 (1.00°

: 1

The ratio of Fu-239 and FPu-240 atoms to U-23% atoms changes over core life,

Which ane of the following pairs of parameters is most affected by this
change?

a4). Moderator Temperature coefficient and Doppler Coefficient
b)., Doppler Coefficient and Beta

c). Beta and Moderator Temperature Coefficient

d). Moderator Temperature Coefficient and Neutron Generation Time

(kER%% CATEGORY A CONTINUED ON NEXT PAGE xxi%x)




PAGE

QGUESTION /:.1@ (1.00)

WHICH ONE of the following factors has the LEAST eifect on the value
of rod wor th?

&. Nunber and location of adjacent control rods.,
k. Temperature of ‘he moderator.
c. Temperature of the fuel.

d. Core age.

(¥x¥%x CATEGDRY A CONTINUED ON NEXT PAGE f%kik2)
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QUESTION A.11 (2.90)

s el e e e s i S e e b o I | et 2 e e e 2 M L e e L e g o St b i T e e e |

PAGE 12

DEF INE EACH ot the following terms:

a.,
b.
Ce.

d.

Subcritical multiplication
Reflector

Xenon burnout

Decay heat

Differential rod warth

|
|
!
1
|
(XXEXX END OF CATEGORY A  %888%) !
|
l
]



B. _FEATURES OF FACILITY DESIGN PAGE 13

" QUESTION B.01 (2.00)
| ANSWER EACH of the following questions TRUE or FALSE.

I

E a. The Primary Feactor Cooling Sys*em does not contain any
valves which could be left in the wrony position and restrict

{ or shut off the primary flow without activation af the

r Reactar Protection Systen.

| b. The FPrimary Coolant System i~ protected by a Graphite
{ Rupture Disc set to burst at 7 P81 above the normal operating
| pressure.

c. The Primary Water Makeup System connects to the Coolant
Storage Ta. % via the FPurification System.

d. The Secondary Cooling System Sample Tark is normally
rept isclated during Reactor aoperation.

{ (*%kxx CATEGORY B CONTINUED ON NEXT PAGE fx%ax)
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QUESTION B.0@2 (2.90)

ANSWER EACH of the following questions concerning UFTR
design features. (FILL IN THE BLANKS)

The Multiple Blade Withdrawal Interlock prevents exceeding
a reactivity addition rate of per second as
specified in Tachnical Specifications.

The UFTR is designed to operate at a rated power of .
The core excess reactivity at cold critical, without xenon
poisoning, shall not excesad .

The UFTR is hetercgenous in design, using percent
enriched ) fuel elements.

(X% CATEGORY B CONTINUED ON NEXT PAGE sx%i%)
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QUESTION E.O3 (1.00)

STATE what is used to separate and secure fuel assemblies to
prevent lateral and vertical movement, asaure proper flow,
and a constant fuel to moderator ratio.

PR NS, TRy T T S

e I e e . o o - L e <

TN

|
|
|
|
|
l
(X¥8%% CATEGORY B CONTINUED ON NEXT PAGE $8¥%%) j
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PAGE 16

QUESTION B.04 (1.020)

STATE the purpose of the sixteen (16) vertical fopil slots in
the Reactor,

b s

S . W —

|
- (S%3%% CATEGORY B CONTINUED ON NEXT PAGE #&%%%) l
|
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QUESTION B.0% (2.00)

ANEWER EACH of the following questions concerning
the Core Vent System.

a. STATE the purpose of the Vacuum Breaker Vent Lines.
b. Where i+ the Effluent Gamma Detector located °
&« The Vent Dumper is electrically interlocked so that

it cannot be opened unless the dilution fan is energized.
STATE the purpose of this interlock,

(¥¥3x% CATEGORY B CONTINUED ON NEXT FAGE %¥3ss)

T Y R S mpesreer T e ._.-\.,-—.._.,-._‘.|

PAGE 17 |

(1.0)
(0.9)

(@.5)
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B. _FEATURES OF FACILITY DESIGN . PAGE 18

QUESTION B.06 (1.00)

STATE two (2) purposes of the graphite blocks in the core.

N N N

3

(¥222% CATEGORY B CONTINUED ON NEXT PAGE Xssx1)
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QUESTION B.O7 (2.00)

a.

b.

STATE the purpose of the Reactor Vent System,

LIST two (2) radiocactive gases produced within the UFTR
that are removed from the Reactor Cell by the Vent System,

(¥38%x CATEGORY B CONTTNUED ON NEXT FPAGE ¥838%)

FAGE

19
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QUESTION B.028 (1.%0)

R R R N N S .

, Iy tap water is used for makeup %o the FPrimary System. :
B...LAIN HOW this water is purified to comply with Tech Spec '
requirements. Include in your answer a discussion of the
physical processes by which the water is purified.

1
l
|
(#¥%%% CATECORY B CONTINUED ON NEXT PAGE S%88%)
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il QUESTION B.Q9 (2.00)

STATE the FURFPOSE of the fullowing components of the Coolant !
f.oorage Tank AND HOW (by design) each one accomplishes this I
purposs ., 4

a. Diffuser

b. Bucket Ba“*‘\g

R —————

N T | ——

A S RIS ——

l
|
|
!
I
: (28888 END OF CATEGORY B ®88xy) |
I
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,C.__GENERAL OPERATING CHARACTERISTICS PAGE 22

QUESTION C.01 (2.00)

Reactivity in the core has been determined to be -0.1230 delta k/k.
CALCULATE how much the Safety Blades must be withdrawn to increase
the present count rate by 50%. SHOW ALL WORK!

NOTE: APPLICABLE CURVES ARE ATTACHED FOR REFERENCE
ASSUME ALL RODS WERE INITIALLY FULLY INSERTED
ASSUME ALL ROD WITHDRAWALS ARE PERFORMED IN SEQUENCE AND
THAT THE FIRST ROD I€ FULLY WITHDRAWN BEFORE THE NEXT
ROD BEGINS ANY WITHDRAWAL

(¥xxkx CATEGORY C CONTINUED ON NEXT FPAGE XX%x%)
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. C.. GENERAL OPERATING CHARACTERISTICS PAGE 23

QUESTION C.02 (1.00)

WHICH ONE of the following is the reason for the -8@0 second period
following a reactor scram?

a, The doppler effect adding positive reactivity due to the
temperature decrease following a scram.

b. The ability of U-235 to fission with source neutrons.

¢. The amount of negative reactivity added on a scram being greater
than the Shutdown Margin.

d. The decay constant of the longest-lived group of delayed neutrons.

(¥xkx¥ CATEGORY C CONTINUED ON NEXT PAGE XXX¥k) |
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RATIN acT TICS PAGE 24

QUESTION C.02 (1.00)

Attached Figure # 219 shows a POWER HISTORY and four possible XENON traces
(Reactivity vs. Time). SELECT the most accurate curve for displaying the
expected XENON transient.

(X%xxxx CATEGORY C CONTINUED ON NEXT PAGE XXx%x%)
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QUESTION C.04 (1.00)

WHICH ONE (1) of the following Control Blades has the LEAST
amount of integral rod worth,

a. Safety Blade #1
b. Safety Blade #2
c. Safety Blade #3

d. Regulating Blade

(¥xx%x CATEGORY C CONTINUED ON NEXT PAGE Xxxi%x)
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€. GENERAL OPERATING CHARACTERISTICS

QUESTION C.095 (1.90)

WHICH ONE (1) of the following is the expected maximum
equilibrium Stack Monitor level usually indicated at
100 KWth oower.

d. 2000 cps

(Xkxxx CATEGORY C CONTINUED ON NEXT PAGE %xx¥X)

PAGE 26



QUESTION C.@6 (2.5@)

FILL IN THE BLANKS with the normal operating values at
120 % Reactor power with the main secondary cooling
system in operation (Except for part e).

a. Primary Coolant normal flow rate

b. Reactor inlet temperature

c. Reactor outlet temperature

d. Temperature Coefficient of Reactivity

e. Increase in above temperatures ( b & ¢ )
using the backup secondary cooling system

(x¥xxx CATEGORY C CONTINUED ON NEXT PAGE
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YREKY)
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PAGE 27
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T CHA ST

GUESTION C.07 (1.25)

It is desirable to operate a Reactor with a negative moderator
coefficient. Hence, I conclude " The more negative the better ".

STATE whether you agree or disagree with this statement and
EXPLAIN your answer.

(¥xxxx CATEGORY C CONTINUED ON NEXT PAGE X%%Xx¥)
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QUESTION C.028 (2.00)
a., STATE the LFTR monthly energy gentration limit,

b. EXPLAIN the BASBES fc~ this limitation.

(kxk¥x CATECORY C CONTINUED ON NEXT FAGE XX%¥Xk)
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FPAGE 29

(@.5)
(1.8)

i
|
|
|
|
|
J
|
|
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C. GENERAL OPERATING CHARACTERISTICS FAGE 30

QUESTION C.@9 (2.00)

a. DRAW and LABEL, on the sketch below, the variation of thermal
neutron flux through the core and the reflector.

b. SUPERIMFOSE on the sketch below the shape of the thermal
neutron flux without a reflector present. (Disregard
areas labeled graphite)

P F F
T U
I E E
£ L

MA-IDDIO
MA=I VDDA
MA=ITDD0H

T ———— —— T~ — — - —— - d_— " . ——" . ——_ . — - - T — - - - -

(Xx%xx END OF CATEGORY C X¥x%xx)



D. _INSTRUMENTS AND CONTROLS PAGE 31

QUESTION I.@1 (2.00)
ANSWER EACH of the following questions TRUE or FALSE.

a. The console " Power ON " switch controls power to all Pm,iscﬁ e
control circuits and nuclear instrumentation channels,

b. Contro) Blade magnet power is controlled through the
I~position " OPERATE " key switch.

c. Depressing a Control Blade backlit ON switch will cause
that Blade to return to the full in position.

d. A key operated switch on the back of the console controls
the Secondary System City Water Valve.

(kx%xx CATEGORY D CONTINUED ON NEXT PAGE fX¥f%Xx)



[ TRUMENT NTROL PAGE

QUESTION D.@2 (2.90)

LIST five (S5) conditions which will 1initiate a "ull Trip of

the Reactor and STATE the Nuclear Instrument Channel that is
associated with each Trip. '#1,#2, Loth, or none )
(NOTE: INCLUDE SETFOINTS IN YOUR ANSWER)

(R%xxkx CATEGORY D COL.TINUED ON NEXT PAGE s¢x¥x)

32



e e gl B e s e e i e e - - Ty TSRS - R PR ——— - B o o - b e = R i th E=En &

D._ INSTRUMENTS AND CONTROLS PAGE 33

QUESTION D.@3 (1.00)

STATE the inter nck that is associated with starting the
Primary Coolant mp .

(¥xxxx CATCGORY D CONTINUED ON NEXT PAGE xx%xx)
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b § T NT PAGE 34

QUESTION D.04 (1.00)

WH' ‘» it not necessary to gamma-compansate the Safety
Pow: - lannels”?

(¥¥%%x CAIEGORY D CONTINUED ON NEXT FAGE ¥%X%kXk)



QUESTION

D.@%s (2.23)

PAGE

a. DESCRIBE HOW the resistivity of the Primary Coolant is measured.
INCLUDE IN YOUR ANSWER THE LOCATION OF ANY COMPONENTS

NOTE :

b. EXPLAIN HOW flow is maintained through the Purification

USED.

System when the Purification pump is secured.

(¥%%xx CATEGORY D CONTINUED ON NEXT PAGE fXx%k)
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INSTRUMENTS AND CONTROLS FAGE

QUESTION D.Qé& (2.,00)

Answer the following questions concerning Radiation Detectors
using the curve below.

& .

b.

I_LABEL EACH of the Reyions (I-IV) on the curve

For each Detector(s) listed below, STATE the Region
of the curve in which it operates.

1. B-10 (wide range ch)

2. NI ch 2 Safety crannel
3. React vVent Effluent Monitor

Fortal Monitor (FPCi1-4A)

Number of lons Detected
o
-

0 500 1000
Voltoge

Number of lors Detected versus Voltage
for a Gas Filled Chziber

(*¥2<s CATEGORY D CONTINULD ON NEXT FAGE Xx¥%»)
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B INSTRUMENTS AND CONTROLS PAGE 37
QUESTION D.@7 .2.29)
a. DRAW a one line diagram of the Neutron Flux Control System
and LABEL the inputs, outputs and components. (1.73)
b. State the fastest period obtainable in Auto Flux Control. (8.5)

(Xx%xx END OF CATEGORY D X¥%%x)
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E. SAFETY AND EMERGENCY SYSTEMS PAGE I8

2.00
QUESTION E.Q1 (2+59)

ANSWER EACH of the following guestions TRUE or FALSE.

a&. Nuclear Instrumentation and Control Blade Drive Instrumentation
are an absolute necessity for shutting the UFTR down.
rm*\'\*
b. A11'Control Systems in the UFTR facility have Safety Related
Functions (as considered in the FSAR).

c. Depressing the Manual Scram Trip Button will cause the FPrimary
Coolant Dump Valve to open.

d. A Sonic FProbe in the top of the Reactor Shield Tank will Trip
the Reactor when the water level exceeds a preset value,
ot e b e e Reiad i ve vod @i tesper ature

coefiicients will i:::::&he~€ere~t6’!ﬁﬁt down even without

DELETELD

(*¥xxx CATEGORY E CONTINUED ON NEXT PAGE %X%%xx)
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QUESTION E.Q2 (2.5Q)

LIST five (5) conditions/interincks that will function
to prevent Control Blade withdrawal.

(%xxxx CATEGORY E CONTINUED ON NEXT FPAGE %Xxxxx)

PAGE 39



_E._ SAFETY_AND EMERGENCY SYSTEMS PABK - A

QUESTION E£.03 (1.50)

LIST ALL ot the conditions that should result in both MANUAL
an® AUTOMATIC actuation of the Evacuation Alarm.

(¥xxx%x CATEGORY E CONTINUED ON NEXT PAGE ®Xx%x)
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E._ SAFETY AND EMERGENCY SYSTEMS FAGE 41

QUEESITION E.Q4 (3.00)
LISGT twelve (12) conditions which will initiate a Reactor Trip

without dump of primary water (Blade-Drop Trips).
NOTE: INCLUDE SETFOINTS WHERE AFPFLICABLE

(¥xxxx CATEGORY E CONTINUED ON NEXT PAGE Xxx¥xx)
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QUESTION E.0Q6 (1.5@)

EXFLAIN WHY the Reactor Protection System is Fail Safe and
requires no auxilliary power to ensure shutdown. INCLUDE
in vour answer a com:lete: description of how the Reactor
Trips on loss of Offasite Power.

(Xx¥xx CATEGORY E CONTINUED ON NEXT PAGE %xX%x)

PAGE 43
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(E. SAFETY AWD EMERGENCY SYSTEMS FAGE 44

QUESTION E.0@7 (1.00)

DESCRIBE the Fower Supply to the Arz2a Radiation Monitors.

(¥%xk¥ END OF CATEGORY E xxxkx)



QUESTION F.01 (3.00)

PAGE 45

Match the evolution / function in Column A to the ONE responsible
person(s) in Column B (Answers in Column B may be used more than

once, )
Column A
1. ___ designates personnnel for the
performance of maintenantce
2. circuit breaker opersation
3. _____ indicates specific codes,

standards, and regulations
to be used or referenced in
the various phases of a
modification

< 8 completion of a TRIF EVENT
DATA ANALYSIS AND EVALUATION

6. grants written authorization
of majonr maintenance items

P

c.

Column B

Licensed Reactor Operator
Reactor Manager
Radiation Control Officer

Reactor Safety Review
Subcommittees

(xxxxx CATECORY F CONTINUED OWM NEXT PAGE %Xxxkx)
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FAGE 46

QUESTION F.0@2 (1.20)

ANSWER EACH of the following concerning reporting and
recording events. (FILL IN THE BLANKS)

a. The NRC Operations Center shall be notified by telephone

within minutes after discovery of any accidental
criticalty.

b. The initial telephone notification (stated above) shall be
followed within a period of . days by a written report.

(*%xxx CATEGORY F CONTINUED ON NEXT FAGE $kktx)



F. STANDARD AND EMERGENCY OPERATING PROCEDURES PAGE
QUESTION F.@3 (1.90)

ANEWER EACH of the following questions concerning UFTR fuel handling.
(FILL IN THE BLANKS).

a. If a fuel plate or element i1s dropped from a height of about
or more, fuel handling operations must be secured and the _
or his designated alterate must be notified.

b. Shield tank water should be sampled and analyzed for and
radicactive contamination before and after work with irradiated
fuel.

(¥xxxx CATEGORY F CONTINUED ON NEXT PAGE Xki%x)

ik e el B e b b M S
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 F.__STANDARD AND EMERGENCY OPERATING FROCEDURES PADR, S8

QUESTION F.04 (1.00)

Who's approval (if any) is required prior to the performance of any
maintenance to CORRECT a significant primary coolant leak.

(X¥xx%% CATEGDRY F CONTINUED ON NEXT PAGE 2Xx%%%)



QUESTION F.@S (1.00)

The immediate actions in the event of a Radinlogical Emergency ger
SOP-H.1 are independently specified for WORKING and NON-WORKING HOURS.
In this regard, what is the definition of WORKING HOURS?

(22 4% CATEGORY F CONTINUED ON NEXT PAGE A¥1k1t)
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F. _STANDARD AND EMERGENCY OPERATING PHOCEDURES PAGE 50

QUESTION F.Q6 (2.00)
STATE the three (3) actions (in order) that are requirec if the

Reactor is opeorating at 100 KWth and stack counts indicate
SIGNIFICANTLY above the maximum equilibrium level.

(¥x2x%x CATEGORY F CONTINUED ON NEXT PAGE xxxx%)



F.__STANDARD AND EMERGENCY OPERAT PAGE 51

AUESTION F.0Q7 (1.5@)
LIST the three (3) actions that are reguired if radiation level

indications af about 1.5 mr/hr are indicated by the Area
Radiation Monitors while at § KWth power.

(X¥xxx CATEGORY F CONTINUED ON NEXT PAGE 2x%kx)
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F. _STANDARD AND EMERGENCY OPERATING PROCETCURES PABGE 52

QUESTION F.D8 (2.00)

ETATE the standard class of UFTR Facilily Emergency Situation

(Class @,I,0r 1) that would be applicable for EACH of the following
events:

a. Hurricane

b. FPersonnel injury complicated by the injured person having
low level radiological contamination.

c. Small fire in the Control Room.

d. Severe fuel damage during fuel handling.

(2x¥xx END OF CATEGORY F S%%xx)




QUESTION G.01 {1.00)

I7 you are in an 80 mRad/hr neutron radiation field (neutron energy 20
Mev), what is the dose in mREM that you would receive after 45 minutes?

a, 60 mREM
b. 120 mREM
. 180 mREM

d. 4600 mREM

(¥xx%x CATEGORY G CONTINUED ON NEXT PAGE ¥%¥Xxxx)



PAGE

QUESTION G.@72 ( .50)

ANSWER whether the following statement is TRUE or FALSE,

Shortly after power operations, a few drops of primary coolant could
contaminate a swipe to 450 cpm beta-gamma activity. Adjusting for
detzctor efficiency, this indicates approximately ten times the
permissible UFTR limit.

(%2%%% CATEGORY G CONTINUED ON NEXT FAGE %¥%xix)

54



PAGE 85

n QUESTION G.@3 ( .50)
ANSWER whether the following statement is TRUE wr FALSE.
Samples, NOT LEAVING the UFTR building complex, that were irradiated

via the preumatic rapid sample transfer (RABRIT) system are required
to have processed a completed UFTR form SOP-D.4B, Sampls Record Index.

(xx2xx CATEGORY G CONTINUED ON NEXT PAGE %%%xk%)
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G. RADIATION CONTROL _AND SAFETY PAGE 56

QUESTION G.04 (1.00)
STATE the unshielded sample radiation levels (two) beyond which the

Radiation Control Officer or his designated alternate must authorize
transfer,

(¥%xxx CATEGORY G CONTINUED ON NEXT PAGE %xx%¥x)



.Q, RADIATION CONTROL AND SAFETY FPAGE 87

QUESTION G.@% (2.5@)

a. LIST Lhe two (2) conditions specified by UFTR Technical Specifications
in which the reactor vent system is required to be operated.

b. LIST the three (3) failure(s) or indication(s) that UFTR Technical
Specification 3.4.3 requires for the reactor vent system to be
immediately secured.

(*xx22 CATEGORY G CONTINUED ON NEXT PAGE S¥xXX;




G. RADIATION CONTROL AUD_SAFETY PAGE 58

NUESTION G.0&6 (2.00)

A

STATE the maximum permissible concentration (MFPC) of the gaseous
effluent discharge of Argon-41 as specified in UFTR SOFP-E.&6 wund
UFTR Technical Specifications.

STATE whether the associated sample of the core ventilation flow is
taken PRIOR TO or AFTER dilution by the diluting fan.

What factor is used to account for atmospheric dilution of Argon-41
in the determination of stack effluent zoncentrations as per UFTR
Technical Specifications?

STATE the minimum time required after & reactor startup to allow

far the Argon-41 emission level indicated by the stack monitor to
stabilize.

(kxx2x CATECGORY G CONTINUED ON NEXT PAGE %%%x%)



 QUESTION .07 (2.00:
LIST the four (4) actions which wust be taken in the event that radiation

levels following shielding siterations are found to be significantly
in excess of anrticipated radiation levels.

(*xxxx CATEGORY G CONTINUED ON NEXT PAGE sxngk)



. RADIATION CONTROL AND SAFETY PAGE 40

AUVESTION G.08 (1.00"
STATE the criterion (dpm/em™2 above background) used to permit thz

raturn to narmal use of a potentially contaminated area that had been
isolated.

(¥¥x2x CATECORY G CONTINUED ON M FPAGE sxx¥yx)
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FAGE &1 :

QUESTION G.09 (1.00)

A point source of gamma radiation gives an exposure rate of 90 mR/hr |
at ONE meter., CALCULATE the exposure rate at THREE meters.

(¥%x%%x CATEGORY G CONTINUED ON NEXT PACE %¥X%kxk)
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. RADIATION CONTROL AND SAFETY FAGE

QUESTION 6,10 (1.00)
a., STATE the maximum reactor power level at which the opening of the
vertical ports for sample irradiation shall be considered a
routine operation.

b. Would such a routine operation require an RWF?

(¥axx» CATEGORY G CONTINUED ON NEXT PAGE X¥8xx)
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6. RADIATION CONTROL AND SAFETY PAGE 63
R LR ’
!
. QUESTION G.11 (1.50)

STATE the normal working dose rates (in mREM/wk for whole body,
extremities, and skin) which require preparation of a radiation wark
permit (RWF) and compliance with the provisions of UFTR SOP-D.2 prior
to commencement Of work or operations which have the potential of
exceeding those rates.

(x2xxx CATEGDRY G CONTINUED ON NEXT FAGE 2%¥%%)
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8, RADIATION CONTROI. AND_SAFETY

QUESTION G.12 (1.2%)

STATE the specific definitions of a "RADIATION AREA" and of a "HIGH
RADIATION AREA."

(*¥%%x% END OF CA/EGORY G #%3x%)
(FERERRARRRRNS END OF EXAMINATION Sxxtsxssxisssey)
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MASTER

A, ' PR R T1ON PAGE
; Ko
ANSWERS -~ UNIVERSITY OF FLORIDA ~B8/06/08-ARILDSEN, J.
ANSWER  A.01 (1.0@)
d
REFERENCE

"~

Westinghouse Design Technical Manual, Chapter 2

ANSWER A.02 (1.50)

a. The fraction of thermal neutrons that escape leakage while thermel.,
(@.9)

b, If a reactor had a reflector, fast neutrons which @scaped from the
caore can be thermalized and then reflected back into the core
(@.8). The net result can be that more thermal neutrons enter the
core than leak from {t. (0.9%)

REFERENCE

General Electric, Reactor Theory, App. G

ANBWER A.OT (1.020)
F = Poxexp (t/T) (2.4)
T = ¢/In(P/Fo) (@2.4)
T = 230/1n(2000/100) = B0 sec (@.2)
REFERENCE

General Electric, Reactor Theory, Chap. 3

69



A. ' PRINCIPLES OF REACTOR OFERATION FAGE 66
ANSWERS —- UNIVERSITY OF FLORIDA ~-88/06/08-ARILDSEN, J.

ANSWER A.04 (2.00)

Neg. reactivity added by all rods dropping (from IRW curve) =
~@.3138 (8B 1) - @.0132 (SB 2) - 0.0222 (SR 3) -0.00% (RB)

T e b -p) /(A%p 42/ 1) = -0.0%48 (0.8)

Si—a2p Bl bt ambr T ptdpidt . L (b oeff . p) (@8.8)
T o ((0eSH=Ce054E1) [ (o2 € 0%ME) « ©)

SR8 064 (R . D12 —-B 05481 -+ B) 4 (O W65 - -0.0548)) (@.2
¥ oaeRC nac (3 Lsac)

B T L T e e e - S-SR S S (2.2)

NOTE: AFFLICABLE GRAFHS ARE ATTACHED
4 SHR- a—mat—e—term-taught—at—the foritty; —the gquestion-wi bi
be-grated-—an-the dpdividoel-s-kpowledge of the contept. 1f SUR
waderstoad, grading will be per the armswer ey,

REFERENCE
Westinghouse Design Technology Manual, Chap. 2
UFTR: FSAR
ANBWER A0 (2.00)
a. kK-sgffective (B.%5 each)

b. BGamma Decay

€. Period (Fermi Age)
d. Fhotoelectric Effect
REFERENCE

DFC, Ffundamentals of Nuclear Reactor Engineering, p.5&6,89
General Electric, Reactonr Theory, Chapters {, 3

ANSWER A.R6 1.00)

(b)

REIMIRENCE
NUS, Vol 2, pp 7.3-2




ANSWERS -~ UNIVERSITY OF FLORIDA ~86/046/08~-ARILDSEN, J.
ANSWER A.Q7 (1.00)

(h)

REFERENCE

DFC, Fundamentals of Nuclear Reactor Engineering, p. 158

ANSWER A.08 (1.900)
(d)

REFERENCE
DFC, Fundamentals of Nuclear Reactor Engineering, pp.1é&1-142

ANSWER A.09 (1.0@)
b
REFERENCE

CR Training Ltr TRA 85%-0013
DFC, Fundamentals of Nuclear Reactor Engineering, p. 38, 39, 146

ANSWER A.10 (1.00)

€
REFERENCE

General Electric, Reactor Theory, Chap. %

FAGE
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FAGE 68
ANSWERS ~~ UNIVERSITY OF FLORIDA ~-B8/06/08-ARILDSEN, J.

e BTN e SN _ e

ANSWER A1l (2.90)

a. Steady state neutron level higher than source alone due to the
multiplication of fissionable fuel.

R R o R R —

b. Material at core edges which reduces neutron leakage by scattering
neutrons back into the core.

¢. Removal of Xe-135 from the core by absorption of a neutron to

d. Heat produced by the decay of radicactive nuclides.
@. Reactivity change per unit of rod motion.
REFERENCE

General Electric, Reactor Theory, App. G

D v e ST FE T . LR T BT I SR Wmn R e e s e LT Tl L NP T RN TR AR el e M e g R TR SR
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ANSHERS -~ UNIVERSITY OF FLORIDA ~86/06/08-ARILDSEN, J. |

AMSWER B.21 (2.00)

a. TRUE
b. FALSE
¢. FALSE i
d. TRUE ‘

REFERENCE ’
UFTR: FSAR CH & ;

ANSWEF B.22 (2.950)

a. B&%U “k/k

b. 100 EKWth

Ci Sran MKk i

d. 93% , uranium aluminum ef wWreaum 235 (0.5 each blank)

REFERENCE
UFTR: FEAR CH 4.1 , TECH ¢FEC 3.0

ANSWER B.@% (1.20)

(1.eo0)
Fuel Bundle Aluminum Wedging F . ny <@l lar+ inserted into the
center of the fuel bOxes)GO—O#\

REFERENCE |
UFTR: BOP £2,7.4.1.2

ANSWER B.@4 (1.20)

Foils are installed in the slots for irradiation (0.%) and are
used for tlux mapping (@.5), ’

REFERENCE |
UFTR: FSAR CH 4.1.4

A e e e e e e e e e e S e e e i e e A e B ) e S e A e ﬂ-:vaJ
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:
' B. ' FEATURES OF FACILITY DESIGN PAGE 71
ANSWERS ~= UNIVERSITY OF FLORIDA -88/06/0! ~ARILDSEN, J.

| ANSWE R B.09 (2.00)

a., The Diffuser eliminates the formation of vortices inside the
| storage tank (as a result of the pump’'s suction) (@.%), by

| forcing the water to diffuse through the input line to the

] Primary Coolant Fump (@.95).

)

| b. The Baffle eliminates air heing trapped in the coclant (0.9%),
L wy suppressing the splashing of water comming into the CST
| (@.2%) and changing its direction of flow (0.25).

REFERENCE
UFTR: FSAR CH S5.1.1



PAGE 72

ANGWERS ~~ UNIVERSITY OF FLORIDA ~88/046/08-ARILDSEN, J,

: ANSWER C.ol (2.00)

Subscript 1 refers to values when all rods are inserted. Subscript 2
refers to values when Rod A is withdrawn.

Keffl = 1/(1-pl)

= 1/(1+9.1230) 4
= Q.07 (0.%)
CR1/CR2 = (1-Keff2)/(1-Ketffl) =>
Keff2 = 1~[CR1/CR2 % (1-Keffl))
= 1-[2/3 ¥ (1-0.89))
= 0.927 (0.6)
p2 = (Ketf2-1)/Ketf2
= (0,927-1)/0.927 "
= -0.0792 (2. %)
Required reactivity addition needed = p2 - pl = +@,0440 (.MM 2)
s Vadewnn Yo gen . Vion
From IRW curve, SE 1L must be $@@%—~+—0% ) —withdrawn 500 (2.3 V)
EE 2 must be +B@%—+—@%)-withdramwn ©c (PR 1)
W SB I must be Bé—t+—2%)-withdrawn sc0 (2. ' )
n LS Aant W " . - ase (1w) (¢, )
REFERENCE
General Electric, Reactor Theory, Chap. 3
UFTR: FSAR
ANSWER C.002 (1.09)
(d)
REFERENCE

DFC, Fundamentals cf Nuclear Reactor Engineering, p. 106
VEGP, Tr"lnihq T.Xt' Vclv 9. pc 21"47
, Westinghouse Reactor FPhysics, pp. 1-3.17 & 19
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" €. GENERAL OPERATING CHARACTERISTICS PAGE 73
ANSWERS ~~ UNIVEKSITY OF FLORIDA -88/06/08-ARILDSEN, J.

ANSWER c.02 (1.20)
(c)
REFERENCE
DFC, Fundamentals of Nuclear Reactor Engineering, p.1463
General Electric, Reactor Theory, Chapter 6

EIH: GFNT,Vel V11, Chapter 10.1-83-846
BSEF: L/P Q@2-2/3-4, pp 172 - 1763 02-0G-A, pp 37 -~ &0

ANSHER C.04 (1.00)
d (1.0)

REFERENCE
UFTR: FSAR CH 4.4

ANSWER c.es (1.29)
d (1.2)

REFERENCE
UFTR: SOF « 3.3 |, 4,6.1

ANSWER C.06 (2.5Q)

Aa. 40 (*Ol’-l) m 2

b. 96 (¢°r_2) gzq F ka I('.\s’s ‘sl '*'E‘ F

€. 103 (+or-2) deg F 12ole<R) deayF

d. 0.7 X 1Q exp -4 delta k/k per deg F

e. approx 40 deg F (@.5 sach!

REFERENCE
UFTR: FSAR CH 4,1.2
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¢, ' GENERAL OPERATING CHARACTERISTICS PAGE 74

ANSWERS ~~ UNIVERSITY OF FLORIDA -88/06/08-ARILDSEN, J.
ANSWER cC.a7 (1.28)

DISAGREE (0.5)

More excess reactivity must be added to get to power (.28)-

a higher loaded core is more hazardous (.29%). Also, cold

water accidents are more severe (.29).

REFERENCE

UFTR: SRO TEST 5/30/84

ANSWER C.08 (2.00)
a, 23835 KWHR / month o 25D FPR [ menily (9.9%)

b, The principal routine emmission from the UFTR facility
is AR-41 (1.5). The concentration of AR-41 from the stack
after dilution is approximately 3.1 X MFC as recommended
bty the Florida "ivision of Health (0.9). Reactor ocperations

are limited to limit the Argon-41 discharges to MPC when
averaged over a monih (0.5).

REFERENCE
UFTR: FSAR CH 11

f

ANSWER .09 (2.00)

I @& t F 1 8 1 F i 6 |
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(1.0 mach curve) REFLECTOR
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PAGE 79 |
ANSWERS -~ UNIVERSITY OF FLORIDA -88/06/08-ARILDSEN, J.

REFERENCE
UFTR; SRO TEGT 5/30/84
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' Do INSTRUMENTS AND CONTROLS ' FAGE 76
ANSWERS ~~ UNIVERSITY OF FLORIDA ~B88/06/08-ARILDSEN, J. :

ANSWER D.01 (2.00)

b, TRUE
¢, TRUE
d. FALSE

R S N —

]
I
a. FALSE ;

REFERENCE
UFTR: FSAR CH 7 |

|
ANSWER D.22 (2.9%02) }
1) fast period <= 3 sec (,29) ch #1 (.295)
- 2) high power >= 12% Y% {.29) baoth {.29)
| 3) reduction of HV to |
neutron chambers of >= 10 % (.2%) both (.2%)
4) turning aoff the console |
{ magnet power switch {.28) none (.2%) |
| 8) AC power failure (.29%) none {«29) :
|
| REFERENCE :

UFTR: FSAR CH 7

ANSWER D.03 (1.00)

e i e

0
|
!
The Purification Pump shuts off when the Frimary Coolant |
Pump 18 running, (1.0) =SR - 7w Pavwery Calal Pumg w ML ‘
wot shart uvaless Y\u &uw\? voelve, 13 eleseA , (Le) l
1 REFERENCE
| UFTR: FBAR 9.2.4 '
I
|
|
I
I
!

| ANSWER D.24 (1.0@)

' This channel operates at power levels at whith the gamma radiation
is negligible compared to the neutron level. Therefore, it is not
necessary to use a gamma compensated detector. (1.0)

REFERENCE
UFTR: FSAR CH %




D. _INSTRUMENTS AND CONTROLS FAGE 77

ANSWERS ~~ UNIVERSITY OF FLORIDA ~-88/06/08~-ARILDSEN, J.
ANSWER D.@% (2., 29)
4« An in line (wall mounted) resistivity bridge (0.5) receives fue ¢
° 3

« signals from « conductivity cells (0.5) located upstream ef ond dowwrstrean
the demineralizer in the Purification System (.2%5),

b: The Primary Coolant Fump gerneates sufficient driving head to
Maintain a flow through the Furification Loop when 1t is in
operation (1.0).

REFERENCE
UFTR: FSAR 5.,1.4 , 9.2.4

ANSUWER D.0& (2.00)

a,
1 RECOME INATION
IT IONIZATION CHAMBER
111 FROFORTIONAL

Iv G6-M
b. 1. FROPORTIONAL
2. 10N CHAMBER
3. B=-M
4, G-M
REFERENCE

NUCLEAR POWER SYSTEMS CH 7

ANSWER D.@7 (2.28)
a.
m
NI ¢;am Come,.,

ComPA Rop
| ConTROL

(1.75)

b. 30 sec (o.f) %s Demanp PERIOD ——

LimiTER

REFERENCE
UFTR: FSAR CH @
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" B._SAFETY AND EMERGENCY SYSTEMS PAGE 78
ANSWERS ~~ UNIVERSITY OF FLORIDA ~B88/06/08-ARILDSEN, J.

ANSWER E.Q0L (2.950)

a. FALSE
b. TRUE
t. FALSE
d. FALSE
e, TRUE

REFERENCE
UFTR: FSAR CH 7, CH 15

ANSWER E.Q2 (2.50)

1. zource counts < Zcps
2. reactor period §% 12 seconds
3. attempt to raise any two or more Blades simultanecusly.
4, Safety Channels 1 and 2 and Wide Range Drawer Calibrate

(or Safety 1 Trip Test) switches not in OFPERATE.
S, Fower is raised in AUTD control at a period faster

than 20 sec.

(2.5 each)

REFERENCE
UFTR: FSAR CH 7

ANSWER E.Q3 (1.9@Q)
1) 2 Area Radiation Monitors Alarm in coincidence (at >= 2% mr/hr)+v2&+(°~§>
Ay e
2) Air Particulate Monitor with valid alarm condition <28 (0.5 )
R o

3) Reactor operator detects a potentially hazardous radiological
condition (and preventive actions are required to protect
personnel ). 4285y (0-5)

A e =

REFERENCE
UFTR: TECH SPEC 3.46.1

Pap— - ol i e i —— T T PR — e RS T . da m
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' EEL M Y_SYSTEMS PAGE

ANSWERS -~ UNIVERSITY OF FLORIDA ~88/046/08-ARILDSEN, J.

ANSWER E.04 (3.00)
1) Loss of power to the Reactor- Vent Blower System. {.29)
>4 T " Primary Cooling Fump {«29)
b " Vent Diluting System [ew)
4) " " Secondary System Well Pump (.195)

when above 1 KW and using this system for cooling. (@.1)

9) Less than 60 gpm Secondary System Flow when using Well Water
for cooling (.1%) and above 1 KW power (@.1).

6) Less than 8 gpm Secondary System Flow when using city water
for cooling (.15) and above 1 KW power (0.,1),

7) Drop in Water Level of the Shield Tank ( about 4 in.). («298)
8) Reduction of Frimary Coolant Flow <= 3@ gpm (.28)
?) Loss af Frimary coolant Flow {(return line < 1@gpm) («2%)
10) Reduction of Frimary Coolant Level (.29)
11) High Temp Frimary Coolant return 159 deq F {.29)
12) Manual Reactor Trip Button depressed. { s 25)
REFERENCE

UFTR: FSAR CH 7.3.2

ANEWER E.QS (& 70)
Evacuation Alarm Actuates (0.5) due to 2 RAD Moritors {29}
alarming
Reactor MNell AC trips (2.5) due to actuation aof the (.25)
Reactor Yent Sys trips (0.95) Evacuation Alarm
{(diluting fan, vent fan
and damper close)
Reactor Trips (0.5%) due to loss of power to (.285)
(blade trip) Diluting Fan, Vent Fan

REFERENCE
UFTR: FSAR CH 7.6 ,9.4.2

ANSWER E.Q& {1.%3)

The loss of Offsite Fower drops out the S ram Relays (.295)
and deenergizes the Magnetic Clutches (.2%) io Trip the
Reactor by dropping the Control Rods under gravity
completaly into the core (.9). It is Fail Safe since a loss
of power will result in a Reactor Trip (.5).
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£, ' SAFETY_AND EMERGENCY SYSTEMS PAGE 80
ANSWERS -~ UNIVERSITY OF FLORIDA -88/06/08-ARILDSEN, J,

REFERENCE
UFTR: FSAR CH 8.2

ANSWER E.07 (1.00)
24VDC power supply (@.5) backed up with a floating battery pack (8.5).

RET£RENCE
UFTR: FSAR CH 8.4



F. ' STANDARD AND EMERGENCY OPERATING PROCEDURES

PAGE

ANSWERS ~-~ UNIVERSITY OF FLORIDA

ANSWER F.01
1. 'B
2. A
¥. B

s QELETED

PR (2.50)

5. A
6., B
REFERENCE
UFTR: 80P-0.2, 7:2.2 and 7,2.2.3
SOP-0.2, APPENDIX I
Form 0.2A
80P-0.3; 3,3.4.1
BOP-Ov&, 7.1:2.11
ANSWER F.Q2 (1.00)
a. 60
b, 30
REFERENCE
UFTR: 8SDP F.8 ; 7.1 AND 7.3,1
ANSWER F.Q3 (1.9Q)
a, 1 ft.
Reactor Manager
b. conductivity
REFERENCE
UFTR: SOP-C.4, 4.102 and 4.13

~88/06/08-ARILDSEN, J.

(2.5 each)

(B.5 each)

(0.5 each)

Q1



ANSWERS - UNIVERSITY OF FLORIDA

UFTR: SGP-D.3, 4.3.1

UFTR: SOP—Bil’ 7\1-1

ANSWER F.26 (2.00)

1) Shutdown the Reactor
2) Notify the SRO on call
X) Determine the cause

REFFERENCE
'."'TRS BOP -~ 3 pl3 % 406-3

ANSWER F.a7 (1.5@)

1) Determine the cause
2) implement appropriate corrective
I) Notify the SRO on call,

REFERENCE
UFTR' SDP o A03 ' 4.5.2

E. ' STANDARD AND EMERGENCY OFERATING PROCEDURES

FAGE 82

~B8/06/@8-ARILDSEN, J.

ANSWER F.04 (1.00)
The Reactor Manager or his authorized representative (1.0)
REFERENCE

ANSWER F.a% (1.00)
Any time that & tlorized personnel are in the Reactor Cell. (1.0)
REFERENCE

(Er*t’«’s("nlj P‘o.d actiens atu'/)*/(.')

(B.5 each and 0.5 for #3 #|
being listed rast) (-sé)

action.

i e i o e e e e e e L e s i L L i i e o L

(@.5 each)

i e e i



ANSWERS ~- UNIVERSITY OF FLORIDA

ANSWER F.08 (2.00)

a. Class 1
b, Class @

c. Class 1
d. Class "1~ e+ - Class L

REFERENCE
UFTR: EMERGENCY PLAN 4.1,4.2,4.3%

~B8/046/08-ARILDSEN, J,

PAGE 83

(0.% each)



B, ' RADIATION CONTROL AND SAFETY FAGE

ANSWERS -- UNIVERSITY OF FLORIDA -88/06/08-ARILDSEN, J.
ANSWER (.01 (1.00)
- d OF=10 (80)(45/60) (10)=600 (1.0)
REFERENCE
10 CFR 20.4
ANSWER  B6.02 ( .5@)
TRUE (2.5)
REFERENCE

UFTR: SOFP-D.3, 4.3

ANSWER G.0J ( .50)
FAL3E (8.95)

REFERENCE
UFTR: SOF-D.4, 7.7

ANSWER G.04 (1.00)
1, Q
1.9 R/hr at one foot (@75)
or
’
200 mR/hr at the surface of the transfer container \. (BT
REFERENCE

UFTR: SOF-D.4, 7.3

84



* B.' RADIATION CONTROL AND SAFETY PAGE 85

ANSWERS -~ UNIVERSITY OF FLORIDA ~BB/A4/08-ARILDSEN, J.

ANSWER

a. 1!

G.05 (2.50)

During reactor operations

2. Stack monitor indicates greater thanm 10 cps
b, 1. Failure in the monitoring system
<. Failure of the absolute filter
3. Unanticipated high stack count rate (0.5 each)
REFERENCE
UFTR: Tech. Spec. 3.4.73
4NSWER G.04 (2.00)

a. 4.2 E-8 microC/ml

b. PRIOR TO

c. 200

d. 4 hours (.5 wach)
REFERENCE

UFTR: SOF-E.&

UFTR: Tech. Spec. 3.4.2

ANSWER G.07 (2.00)

1. Shutdown the reactor immediately

2. Fromptly replace the shielding

3. Notify the Reactor Manager or his designated representative

4. Evaluate the situation and determine ttm cause of the higher.
radiation levels

{@.5 each)

REFERENCE

UFTR:

BOP-E. 25 7.1.%



' B, " RADIATION CONTROL AND SAEETY

ANSWERS -- UNIVERSITY OF FLORIDA

=

ANSWER

G.08 (1.00)

20 dpm/cm™2

REFERENCE

Emergency Plan for the UFTR, 7.1.2.3

ANSWER

G.29 (1.00)

1@ mR/hr

REFERENCE
UFTR: FSAR 12.10

ANSWER G.10 (1.00)
a. 1 Kw
b. No
REFERENCE
UFTR: SOP-E,2, 7.2

ANSWER

G.11 (1.50Q)

7% mREM/wk whole body
520 mREM/wk extremities
400 mREM/wk skin

REFERENCE

UFTR

S0P-D.1, 4.4

~88/06/08-ARILDSEN,

FAGE

(1.0)

(1.90)

(0.5 each)

(2.8 each)

86
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ANSWERS —- UNIVERSITY OF FLOR.DA ~BH/06/08-ARILDSEN, J.

ANSWER G.12 (1.25)

"RADIATION AREA" ~ Any area accessible to personnel (0.25) in which
there exists radiation at such levels that a major portion of the
body could receive in any one hour a dose in excess of S5 mkEM
(2.25) or in any % consecutive days a dose in excess of 100 mREM
(0.25).

"HIGH RADIATION AREA" =~ Any area acewsible to personnel (0,25) in
which there exists radiation at such levels that a major poartion

of the body could receive in any one hour a dose in excess of
100 mREM (@.25).

REFERENCE
UFTR‘ SDP“DQI’ 3.2.3 and 3-2-4

R T N I N R N O N R R R T R N T TR R R RO I A R RO R R I R TR T O R R RIS BTN IR T .y



QUESTION

— -

>DPDPDDDPDPDPPDODPITD
~~ 95 S8S886838868
~F8JIDNGCUEDANE

BE.Q1
B.O2
B.O3
B.04
EB.05
B.@&
B.@7
B.08
B.09

C.a1
c.a2
cC.a3
C.24
C.@5
C.0&6
c.07
c.a8
C.09

VALUE

o - - ——

———

TEST CROSS REFERENCE

REFERENCE

GTHORRA846
GTHARAROB8A8
GTHR2RR849
GTHRZADBSD
GTHRORA85T
GTHOO2RB54
GTHORRRES7
GTHRRORBSH
GTHOVRE50
GTHRRRABL2
GTHARRMBLD

GTHARRA750
GTHARR774
GTHORRR 36
GTHRARR2 7418
GTHORRA 78
GTHALRA7?2
GTHORRA 792
GTHRRRA787
GTHROMB771

GTHR2RA85L
GTHaLR®sS52
GTHOQROBSS
GTHORRAA7 26
GTHRRLVBEA
GTH2RRA793
GTHARRA7?3
GTHRRR@79%
3THARRA797

GTHROA B804
GTHORVABA2
GTHRRLOBAS
GTHOAR2800
CTHORROBASL
GTHORRABA™
GTHORRABA 1

GTHRORVE08
GTHORROER7

FAGE

1



QUESTION

-

F.01
F.02
F.03
F.04
F.03
F.@6
F.07
F.08

6.01
G.a2
G.a%
G.04
G.0%
G.@b
G.07
G.028
G.09
G.19
G.11
6G.12

VALUE

——

TEST CROSS REFERENCE

REFERENCE
GTHRAVVE1Q
GTHROQLE1 1
GTHARRAB13
GTHOLROE2?
GTHRRRRE L2

GTHROOBE70
GTHRRQV278
GTHRARRABS1
GTHOAN®E20
GTHOVRREZR
GTHOVRAB73
GTHYRRRE74
GTHRARAV882

GTHORROE 14
GTHeRR@B 1/
GTHRREWVEB4
GTHARLOS17
GTHROR281E
GTHARALBB1?
GTHORREB21
GTHORRAB22
GTHRODDB23
GTHARRAB27
GTHRPRRAZ8
GTHRRBOB29

DOCKET NO

83

FAGE
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2

pramm——



MASTE L
Ro

SRO / RO
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EQUATION SHEET =--w=-- 1 PAGE
STEAM TARLES --ecee-- 7 PAGES
FIGURE #219

FIGURE 4-26

FIGURE 4-27

FIGURE 4-28

FIGURE 4-29



f o m ve g/t

w s mg § oyt 1/2 atl
’

t o mc”

KE » 1/2 v cd % (Vg = LN

PE = mgh

Vf . V° ¢+ at w s 8/t

WewvP Y § ol 02

-

fE ..931 am 2 V,VAD

Q = mah

Q = mCpat

Q= VAeT

P\vﬂ“ = dfdh

Pap \o‘:'(‘)

p =P e‘/

SUR = 26.06/T

SUR = 26p/t* + (8 - o)T

T s (1%/0) + [(8 = 0¥ 3e)

T i =)

T s (8-0)/(%)

p ® (chf.])/xcff s ‘KCff/Kfo

o [L0/(T Kygg)] *+ [Bpq/ () +3T)]

o

. (20V)/(3 x 10'9)
I = oN

water Parameters

= 8.345 lom,
1 ga * 3.78 liters
1 ft° = 7,48 qal.

Density = 62.4 l:?/ft
Density = 1 gm/c

Heat of vaporizatior = §70 Btu/lom
Heat of fusion = 14 5Stu/lom

] Atm = 14,7 psi = 25,9 in, Hg.

1 ft. Hzo = 00,4335 icf/in,

Cyele efficiency » (Net work
out)/(Enerzy 10

."t
A s Ao' '

A s Al
A e N2/t o @ 0893/t
t1/2eff . [(tlj7)(:b)]

-Ix
[ = Ioe

EET e
L] s
L e 1.3/
HVL ® =0.633/u

CR, = /(1 - K
CRY(T = Kopgs)

effx)
" CRZ(I -k

off2)
Mae l/(] - K‘ff) - CR‘/CR°
Moo (1= Kappo)/(1 = Kogpy)
SOM = (1" K.ff)/K‘f‘

t* = 10 seconds

T« 0.1 seconds™

x,a, . 1,4,
R/hr s (0.5 CE)/d (meters)
R/hr = § CE/CC (feet)

Misce | laneous Conversions

1 ¢urie = 3,7 x lolocos
] kg = 2,21 lom

1 np = 2,54 x 109 Atu/nr
| mw = 3.4) x 10% 3tu/nr
lin = 2.54 ¢m

°F = 9/5°C + 32

°C = §/9 (*F.32;

1 BTU = 778 ft-ib!

e = /,718




Yolume, R'/AD Emhalpy, Blu/ID Entropy, Bw/b x F n
""" ';l': Water Evep Sleam water  Evap  Steam | water  Evap  Steam '"'" ’
" ‘i " » Py Py o b %
2 008859 | 001602 3305 3305 -002 10755 1075% | 00000 21873 2 1873 | 32
s 0.09%9) | 001602 2948 2948 300 10738 10768 | 00060 21706 2 1767 ) 35
40 012163 | 001602 2446 2446 803 10710 10790 | 00162 21432 21584 40
a5 01474 | ©01602 20377 2037.8 13.04 10681 10812 | 00262 21164 21426 | 45
$0 01779 | 001602 17048 1704 8 1805 10653 10834 | D036 2090) 21262 S0
60 0.2561 001603 12076 1207.6 2806 10597 10877 | 00535 2039 20946 60
70 0.3629 0.01605 €68 3 868 4 3805 10540 10921 | 00745 19500 20645 70
80 0.5068 0.01607 6333 6333 4804 10484 10064 | 00932 19426 2 0359 | 80
90 06981 0.01610 468.) 4681 8802 10427 11008 | 01115 18970 20086 | %0
400 0.9492 0.01613 350 4 350 4 800 10371 11051 | 01295 18530 19825 100
110 12750 0.01617 2654 2654 7798 10314 11093 | 01472 18105 19577 ] 110
120 1.6927 0.01620 20325 203.26 8737 10256 11136 | 01646 17693 19339} 120
130 22230 001625 157.32 157.33 9706 10198 11178 | 01817 17285 15112| 130
140 28892 0.01629 12298 123.00 10785 10140 11220 | 01985 16910 1.8895 1 140
150 3718 0.01634 97.05 97.07 11765 10082 1126) 02150 16536 18686 | 150
160 4741 0.01640 71.27 77.29 12796 10022 11302 | 02313 16174 18487 160
170 5993 001645 62.04 62.06 137.97 962 11342 | 02473 15822 1.8295| 170
180 7.51) 0.01651 50.21 50.22 148.00 9302 11382 | 02631 15480 18111| 180
190 9.340 0.01657 4094 4096 iT..04 SR4.1 11421 | 02787 15148 179341 120
200 i1.526 0.01664 33.62 3364 168.09 9779 11460 | 02940 14824 17/04) 200
210 14123 0.01671 27.80 2782 178.1% 9716 11497 | 03091 14509 1.7600| 210
212 14 696 0.01672 26.78 26.80 180.17 9703 11505 | 23121 14447 17568 | 21z
n0 17.186 0.01678 2313 2315 186.23 9652 11534 | 0324) 14201 17442} 220
230 20.779 0.01685 19.364 19 381 198.33 9587 11571 | 03388 13902 17290 230
240 24968 0.01693 16.304 16 321 208.45 9521 11606 | 03533 13609 1.71%2) 240
250 29825 0.01701 13802 13819 218.59 9454 11640 | 03677 13323 1.7000| 250
260 35427 0.0170%9 11.745 11.762 228.76 9386 11674 | 03819 13043 16862 260
270 41 856 c01718 10.042 10.060 23895 9317 11706 | 03960 12769 16729 270
280 49200 001726 8627 B 644 24917 9246 11738 | 04098 12501 16599 | 280
50 §7.550 0.01736 7.443 7480 2594 9174 11768 | 04236 12238 1.€473| 290
300 67.005 0.01745 6.448 6.466 269.7 9100 11797 | 04372 11979 16351 | 300
310 77.67 0.01755 5.609 5.626 2800 9025 11825 | 04506 11726 16232] 310
320 89.64 0.01766 4896 4914 2904 8948 11852 | 04640 11477 16116| 320
30 117.99 0.01787 3770 3788 3113 8728 11901 04902 10990 15892| 340
a0 15301 0.01811 2939 2957 3323 8621 11944 | 05161 10517 1.5678| 360
380 195.73 0.01836 2.317 2335 3536 8445 11980 | 05416 10057 15473| 380
400 24726 0.01864 1.8444 18630 | 3751 8259 12010 | 05667 09607 15274 400
420 30878 001894 1.4808 1.4997 | 3969 8062 12031 0.5915 09165 15080 420
440 381.54 0.01926 11976 1.2169 | 4190 7854 12044 | 06161 08729 14850 | 440
460 4669 00196 09746 09942 | 4415 7632 12048 | 06405 08299 14704 460
480 566.2 0.0200 0.7972 0B172 | 4645 7396 1204.) 06648 07871 14516 | 480
$00 6809 0.0204 0.6545 06749 | 4879 7143 12022 | 06890 07443 14333 SO0
520 8125 0.0209 05386 05596 | 5120 €70 11990 | 07133 07013 14146 | 520
5§40 9628 0.021Y 0 4437 0 4651 5368 675 11943 07378 06577 1.3954 | 540
€0 11334 0.0221 0.3651 0.3871 562.4 6253 11877 0.7625 06132 13757 | 560
580 1326.2 0.0228 0.29%4 03222 589.1 8899 11790 | 07876 05673 1.3550 | 580
600 15432 0.0236 02428 0.2675 617.1 $506 11677 0R134 0519 13330| %00
§20 17869 C 0242 0.1962 0.2208 6469 5063 11532 08403 04659 13092 | 620
620 20535 0.0260 0.1543 0.1802 | 6791 4546 11337 0B6E6 04134 12821 | 640
660 23657 00277 01166 0 1443 7149 3921 11070 | 08995 03502 12458 €60
€40 27086 00304 0.0808 01112 | 7585 3100 10685 | 09365 02720 12086 €80
700 30343 00366 0.0386 00752 8224 172.7 9952 | 09901 01490 11390 | 700
705.5 [22082 0.0508 0 00508 | 9060 0 6060 1.0612 0 10612 | 7055
TABLE A.2 PROPERTIES OF SATURATED STEAM AND SATURATED

WATER

(TEMPERATURE'



Yolumae, )0 I mthalpy, Blu/Wo Entropy Btusb a F Crergy, Bu/d
':Jl Weler Evep Sieam Water  Evap  Steam | Water  Evap  Stesm | Water  Steam
»
v " A M L he s ‘e 5 v, Y

0.0886 001602 33024 3302 4 000 1075% 10755 4] 21872 21812 ] 10213
e.1¢ 001602 29455 29455 303 10738 10768 | 00061 21705 21766 303 10223
0.5 001692 20047 2004 7 1350 10679 30814 00271 21140 214]) 1350 10257
0.20 001603 152613 15263 2122 1063% 10347 | 00422 20728 21160 | 2122 10283
0.30 001604 10397 1039.7 3254 10571 10857 | 0064) 20i68 20809 | 3254 10320
0.0 001606 7920 7921 4092 10524 10933 | 00799 19762 20362 | 452 10347
05 001607 6419 6815 4762 10486 10963 | 00925 19446 F0370| 4762 10369
0.6 001609 5400 5401 325 10455 10937 | 0.1028 19186 20215 | %324 10387
w7 001610 46693 466 94 S8 10 10427 11008 | 03 18966 20083 | $8.10 10403
08 001611 41167 41169 6239 10403 11026| 01117 18775 19970 | 6239 10417
09 001612 36841 368 43 6624 10381 11043 | 01264 18606 19870 | 6624 10429
10 001614 33349 33360 69.73 10361 11058 | 01326 18455 19781 | 6973 1044.)
20 001623 17374 17376 9403 10221 11162| 01750 17450 19200| 9403 10518
30 001630 11871 11873 109.42 10132 11226 | 02009 1.€854 18364 | 10941 10567
4.0 001636 $0 63 90 64 12092 10064 11273 | 02195 164718 18626 ) 12090 10602
5.0 0.01641 73515 7353 13020 10009 11311 | 02345 16094 18443 ) 13018 10631
60 001645 61967 6) 98 13803 9962 11342 | 02474 15820 18284 | 13801 1065 4
7.0 001645 53634 $3.65 14483 9921 11369 | 0258) 15587 1B1e8 | 14481 10674
80 001653 47328 47.35 15087 §885 1139302676 15384 18060 | 15084 10692
8.0 001656 42385 42 40 156,30 9851 11414 | 02760 15204 1.7964 | 15628 10708
10 001659 38 404 38 42 16126 9821 11433 | 02836 15043 17879 | 16123 10723
14.656 001672 26782 26t0 18017 9703 11505 | 03121 14447 17568 | 18012 10776
15 0.01673 26274 2629 18121 9697 11509 [ 032137 1.44]% 17552 | 181.16 10779
20 0.01683 20070 20067 | 19627 9601 1153 | 03358 13962 1.7320 | 19621 10820
» 001701 137266 13744 | 2189 9452 11641 | 03682 13713 16995 | 2188 10879
40 00171% 104794 10497 | 2361 9536 11698 | 03921 12844 16765 | 2360 10921
80 001727 B 4567 8514 | 2502 9239 11741 104112 12474 ).6586 | 25%.1 10953

[ 2] 001738 7.1562 2174 | 2622 9154 11776 104273 12167 16440 | 2620 10980
70 001748 61875 6205 | 2727 9078 11B0E | 0441) 11905 16316 |272% 1100¢
8 0017587 54536 547) 2321 9009 11831 | 04534 11675 16208 | 2819 11021
001766 48777 489 | 2907 £946 11853 | 04643 11470 16113 | 2904 11037
100 001774 44133 431 | 2385 8886 11872 | 04743 11284 16027 | 2982 11052
120 001785 37057 3728 | 3126 8778 11904 | 04919 10960 15879 | 3122 11076
140 ©01803 32010 3219 | 3250 B680 11930 | 05071 10681 15752 3245 11096
160 00.8:5% 281% 2834 | 3361 8590 11951 | 05205 10435 15641 | 33535 11112
180 001827 25129 253 | 3462 8507 11966 | 05328 10215 15543 | 3456 11125
00 00182% 2.2683 2287 | 3558 8428 11982 1 05438 10016 1.5454 | 3548 11137
2%0 00186% 1.8245 18432 | 376 8250 1201 ) | 05679 09585 15264 | 3753 11158
0 0 018&9 1.5238 154271 3540 8089 12029 | 0.5882 N9223 15105 | 3929 11172
350 001813 1.306« 1.3255 | 4098 7942 12040 | OG0 OB8909 14968 | 4086 1)18!
400 00193 1.14162 1.1610 4242 76804 12046 |CE€2)17 OB630C 14847 | 4227 11187
450 00195 1.0122¢ 10318, 4373 7675 12048 ' 06360 OB3I78 14738 14357 11189
20 00198 050787 09276 | 4495 7551 12047 | 06490 OB148 14639 | 4477 11188
$%0 00219 082183 08412 | 4609 7433 12043 | 06611 07936 14547 | 4589 111814
€CO 00201 0 74962 0.76%98 | 4717 7320 12037 [06723 07738 1446) | 4695 111E%
702 0 020% 06330% 06556 | 491 € 7102 12018 | 06928 07377 14304 | 4889 11169
| BN 0 0209 0.5480% 05690 | 5098 6896 1193¢ (07111 07051 14163 | 5067 11152
900 002i? 0 47968 LS00% | 526 7 6697 11964 {07273 06753 14032 |%5232 11130
1000 002.¢ 042435 D 446D | 542 6 €504 11929 | 07434 0647¢ 13910 | 536 11104
1100 £ 3220 0 376€3 04005 | 552.% 6315 11851 | 07578 06216 ).3794 | 853 110728
120 0223 034213 028251519 €130 11848 | 07214 05969 13683 | 0669 11043
1300 00227 030722 0.3299 | 585 §Q4 6 11802 | D.7647 Q05733 13577 |580! 1109
1200 0023) 02,821 030]8| %5988 6765 11753 | 07666 05507 1347, [ 5929 10371
1500 0023% 02%372 022726117 S5654 1170) | 0BO35 0283 13373 {6052 10921
2030 0027 016244 0188316721 4662 11333 [0BED: 04256 1788 | 6626 10086
2500 0 02¢f © 1020% 01307 | 72317 3616 10933 [COI13% 03206 12345 7185 10329
3000 00343 00%07/3 00850 | 801 8 2184 10203 109723 01891 1.1619 | 7828 9731
32082 0 0408 0 00502 | 9060 0 9050 {10612 0 10612 |B8759 8759

TABLE A.3 PROPERTIES OF SATURATED STEAM AND SATURATED
WATER (PRESSURE)

A.4




Abs press. Yempetaturs, ¥
5/sq la 1%
(sal bemp) | 100 200 00 400 $00 600 700 00 900 1000 1100 1200 400 150¢C
v o061 | 925 4523 B9 8215 6311 6507
) »l ssoo w02 11957 12418 12886 1331 13845
(101.74) » 01195 | 20509 21152 21722 22337 2171708 231
w0016 ] 7B 14 9024 10224 1142) 12615 13808 15001 16194 17386 18578 19770 20962 22153 23348
o n!| 680111466 11948 124)3 12882 13359 13843 14336 14837 15347 15867 16396 16933 17420 1BOYS
(162.24) » 0.1295 | 18716 19369 19943 20460 20932 21309 21776 22159 22521 22866 23194 23509 23811 24101
v|0016) | $884 4493 8103 %04 6303 6900 7498 BOSM 8691 $287 9884 10480 11076 11672
30 M| 6802|1466 11937 12406 12878 13355 13840 14334 14835 15348 15866 16395 16933 17479 18034
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TABLE A.4

PROPERTIES OF SUPERHEATED STEAM AND COMPRESSED
WATER (TEMPERATURE AND PRESSURE) (CONTINUED)
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PROPENTIES OF WATER
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TABLE A.6

PROPERTIES OF WATER, DENSITY
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Use only the paper provided for answers.

Print your name in the upper right-hand corner of the first page of each
section of the answer shest,

Consecutively number each snswer sheet, write "End of Category " as
appropriate, start sach cateqQory orn a new page, write only on ones =ide
of the paper, and write "Last Page" on the last answer sheet.

Numwver each answer as to category and nunber, for example, 1.4, &.73.

Skip at least three lines between sach answer,

Separate answer sheets from pad and place finished answer sheets face
down on vour desk or table,

Use abbreviations only if they are commonly used in facility literature.

The point value for each question is indicated in parentheses after the
gquestion and can be used as a guide for the depth of answer required.

Show all calculations, methods, or assumptions used to aobtain an answer
to mathematical problems whether indicated in the guestion ¢ not. '

Fartial credit mav be given. Therefore, ANSWER ALL PARTS OF THE
QUIESTION AND DO NOT LEAVE ANY ANEWER BLANK.

1 parts of the eamination are not clear as to intent, ask guestions of
the examiner only.

You must sign the statement on the cover sheet that indicates that the
work is your own and vou have nut received or been given assistance in
completing the examination. This must be done after the examination has
been completed,




18, When you complete your examination, you shall:

A

Assemble your examination as follows:

(1) Exam questions on top.

(2) Exam aids ~ figures, tables, etc.

(3) Answer pages including figures which are part of the answer.

Turn in your copy of the examination and all pages used to answer
the examination questions.

Turn in all scrap paper and the balance of the paper that you did
not use for answering the gquestions.

Leave the examination area, as defined by the examine». 1f after
leaving, vou are found in this area while the examination is still
in progress, your license may be denied or revoked.

L o S e I — L R T — e B e B e Bl R—— P — e TN



H, REACTOR THEQRY PAGE

N

QUESTION H.Q1L (1.20)

A reactor has bheen operating for an extended periond of time at 5@%
reactor power. WHICH ONE of the foilowing statements most accurately
describes the concentration of samarium-14% i1if power were increased to
and maintained at 75%% reactor power?

a. The concentration of Sm-149 initially incrvases and then
levels off to a new equilibrium level higher than the
equilibrium level at 5Q@Q% reactor power.

b. The concentration of Sm-149 initially increases but then
decreases to an equilibrium level equal to the equilibirium
level at 5Q% reactor power.

t. The concentration of Sm—-149 initially decreases and then
levels off to 4+ new equilibrium level lower than the
equilibrium l:2vel at S@%U reactor power.

d. The concentration of 8m-149 initially decreases but then

increases to an equilibrium level equal to the equilibrium
level at S@% reactor power.

fxxxex CATEGORY H CONTINUED ON NEXT PAGE xx2%x)




H. REACTOR THEORY PAGE 3

QUESTION H.02 (1.50)
a. DEFINE "delayed neutron". (@.5)
b. EXPLAIN WHY delayed neutrons are important. (1.Q)

(¥¥x%% CATEGORY H CONTINUED ON NEXT PAGE %¥xix)
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H. REACTOR THEORY PAGE 4

QUESTION H.03 (1.5@)
a. DEFINE "thermal nonleakage fac*or". (@.5)
b. EXPLAIN HOW the thermal nonleakage factor can be (1.@)

greater than one.

(xxx¥x CATEGORY M COWNTINUED ON NEXT PAGE %%&xx)
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H._ REACTOR THEQRY PAGE

QUESTION H.04 (1.09)
Reactor power is 100 watts and increasing with a constant reactor

periond, FOUR (4) minutee later, reactor power is 2 KW, CALCULATE the
reactor period during e last four minutes. SHOW ALL WORK!

(exxxx CATEGORY H CONTINUED ON NEXT PAGE *k%kx)




H., REACTOR THEORY FAGE &

QUESTION H.05 (2.00)

Reactivity in the core has been determined to be -0.1230 delta k/k. |
CALCULATE how much the Safety Blades must be withdrawn ta increase |
the present count rate by S@%, SHOW ALL WORK!

'OTE: APPLICABLE CURVES ARE ATTACHED FOR REFERENCE
ASSUME ALL RODE WERE INITIALLY FULLY INSERTED
ASSUME ALL ROD WITHDRAWALS ARE PERFORMED IN SEQUENCE AND
THAT THE FIRST ROD IS FULLY WITHDRAWN BEFORE THE NEXT
ROD BEGINS ANY WITHDRAWAL

(¥exxs CATEGORY H CONTINLED ON NEXT FAGE #¥%%x)

- e e e e e e i



B i N B TR T Tl R RN o Pl W N N L e eI T W T T Pl T TV WERE B R S s T T gt e, U R R W e gt e us W W Ry R W TR a1

H. REACTOR THEORY PAGE

QUESTION H.06 (1.00)

WH . CH ONE of the following is the reason for the -80 second period
following a reactor scram?

a. The doppler effect adding positive reactivity due to the
temperature decrease following a s=zram.

b, The ability of U-238 top fission with source neutrons.

¢, The amount of neqative reactivity added on a scram being greater

than the Shutdown Margin.

ol W
1

\
\

d. The decay constant of the longest-lived group of delayed neutrons.

(x3xxx CATEGORY H CONTINUED ON NEXT PAGE ®xx&X)



FAGE 8

QUESTION H.Q7 (2.00)
For each of the following definitions, STATE tha term that is defined.

a. The factor by which neutron population changes between generations
{from fission).

b. The decay of an excited nucleus into a stable nucleus with the
simultaneous ejection of electromagnetic energy.

€. The amourt of time required for the neutron population to increase by a
factor aft "of (2.718) .

d. A gemma ray causes the esjection of ar electron firom a target atomy the
gamma ray’ s energy is totally transmitted to the electron for ejectiorn.

(¥xxkx CATEGORY H CONTINDED ON NEXT PAGE %i2xxx)
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M. _REACTOR THEORY FAGE 9

QUESTION H.08 (1.9)

Which one of the fallowing describes the beta decay of a nuclide?

Atomic Mass # decreases by 1, number of protons remains constant
Atomic Mass # remains the same, number of protons increases by 1
Atomic Masuy # remains the same, numbaer of protons remains constant

Atomic Mass # decreases by 1, number of protons decreases by 1

(x¥xxx CATEGORY H CONTINUED ON NEXT FPAGE f2Xxx%x%)



QUESTION H.0%9 (1.00)
Attached Figure # 219 shows & FOWER HISTONY and four possible XENON traces

(Reactivity va, Time). SELECT the most accu, ate curve for displaying the
expected XENON transient.

(203 % CATEGORY H CONTINUED (ON NEXT PAGE #x%%%) i



M. REACTOR THEORY FAGE 11

GUESTION H.10 (1.00)

Explain how neutrons are produced from the Flutonium-Bervllium (FuBe)
sour~e,

(X2xxx CATEGORY H CONTINUED ON NEXT FAGE s¥¥¥x)
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QUESTION H.11

PR ¥ A S ——

(1.00)
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12

Which one of the followiing terms of the six factor formula is moct affected

by "FPoisons".

a, Faut Fission Factor

- 1 Thermal Jtilization Factor

G Thermal Non-Leakage Frobability

d. Reproduction Factor

(kx¥xx CATEGORY H CONTINUED ON NEIT FAGE ¥%x%x)
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. H. REACTOR THEORY PAGE 13
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QUESTION H.12 (1,00)

! MATCH the terms in Column A with the corr-ct relationship in column B,

Calumn A Column B
a) Gpecific Entropy 1) BTU/deg F
' b} Enthalpy 2) Ratio of locel O to Critical Heat Flux
]

) Internal enerqy of & substance

4) Y% steam mass to total steam & water mass
%) BTU/lbm-deqg R

&) FKatio of Critical Heat Flux to local é

7) Internal Energy plus Flow Energy of a
substance

8) % steam volume to total steam & water volume

(¥xxx% CATEGORY H CONTINUED ON NEXT PAGE %xexx)
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H. REACTOR THEORY FAGE 14
QUESTION H.13 (1.00)

The ratio of Fu-239 and Fu-240 atoms to U-235 atoms changes over core life.

Which one of the following pairs of parameters is most affected by this
change”

a), Moderator Temperature coefficient and Doppler Coefficient
b). Doppler Coefficient and Beta
c). Beta and Moderator Temperature Coefficient

d). Moderator Temperature Coefficient and Neutron Generation Time

(k%xxx CATEGORY M CONTINUED ON NEXT FAGE s¥s¥x)




FAGE 19

Indicate whether 2ach of the following will cause the Differential Rod
Worth to INCREASE, DECREASE or have NO EFFECT. (Cons.der eacll case

i QUESTION H.14 (1.00)
|' separately)

F
| a). An adjacent rod is inserted to the same height.

b). Moderator Temperature is INCREASTED.

(e CATEGORY H CONTINUED ON NEXT PAGE sxsax)
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. 4. _REACTOR THEOQRY PAGE 16

QUESTION H.1S (1.00)
Which statement below describes centrifugal pump RUNOUT conditions?
a., High Pressure, Low Flow, High Power Demand

b. High Fressure, Low Flow, Low Fower Demand

e T N N SN =0, S .

. Low Pressure, High Flow, High Power Demand

d, Low Fressure, High Flow, Low Power Demand

e, Low Pressure, Low Flow, High Fower Demand

(xxxxy CATEGORY H CONTIMNUED ON NEXT PAGE #%x%%)
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QUESTION H.16 (2.9
DEFINE EACH of the following terms:

a. Subcritical multiplication

b. Reflector
¢. Xenon burnout
d. Decay heat

e, Differential rod worth

(¥%x2x END OF CATERORY H
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1.01 (1.00)

D Tk g RS R R S ——" .y DU @ STl PR W A g R T [ SR, M
N

FAGE

If you are in an B@ mRad/hr neutron radiation field (neutron enerqgy 20
Mev), what is the dose in aREM that you would receive after 45 minutes”?

&,

b.

650 mREM
120 mREM
180 mREM

508 mREM

(x¥xx%x CATEGORY 1

CONTINUED ON NEXT PAGE 2%%8¥)
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PAGE 19 |

QUESTION 1.@2 { .5@)

ANSWER whether tihe following statement is TRUE or FALSE.

@harily after power operations, a few drops of primary coclant could i
contaminate a swipe to 450 cpm beta-gammi activity. Adjusting for l
detector efficiency, this indicates appruximately ten times the -
permissible UFTR limat,

(#x2¥x CATEGORY I CONTINUED ON NEXT PAGE Xs8fx) l
|
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FAGE

QUESTION 1.032 { «5@)

ANSWER whether the following statement is TRUE or FALSE.

Samples, NOT LEAVING the UFTR building complex, that were irradiated
via the pneumatic rapid sanple transfer (RABRIT) system are required
to have processed a completed UFTR form SOP-D.4B, Sample Record Index.

(¥3%xs CATEGORY 1 CONTINUED ON NEXT FAGE fx8%3)
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QUESTION 1.04 (1.00)

What UFTR form must be used to assure that all requirements have been
met before containers holding radicactive reactor waste are transferred
to a carrier or licensed waste processor.

($%%82 CATEGORY 1

CONTINUED ON NEXT FAGE x¥x%3)
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i QUESTION 1.0% (1.00)

!- STATE the unshielded cample radiation levels (two) beyond which the |
? Radiation Control Nfficer or his designated alternate must authorize |
' transfer. |

(sxxxx CATEGORY 1 CONTINUED ON NEXT FAGE x%i3xx)
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QUESTION
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—

1.06

(2.50)

(¥xxdx CATEGODRY 1

CONTINUED ON NEXT FAGE *x¥kx)

PAGE 23

a, LIST the two (2) conditions spec.fied by UFTR Technical Specifications
in which the reactor vent system i1s required to be operated,

b, LIST the three (7) failurei{s) or indication(g) that UFTR Technical
Specification 3.24.3 requires for the reactar vent system to be
immediately secured,

e
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FAGE 24

QUESTION 1.07 (2.00)

STATE the maximum permissible concentration (MFC) of the gaseous
effluent discharge of Argon-41 as specified in UFTR SOP-E.& and
UFTR Technical Specifications.

STATE whether the associated sample of the core ventilation flow is
taken PRIOR TO or AFTER dilution by the diluting fan.

What factor is used to account for atmospheric dilution of Argon-41
in the determination of stack effluent concentrations as per UFTR
Technical Specifications?

STATE the minimum time required after a reactor startup to allow

for the Argon-—-41 emission level indicated by the stack monitor to
stabilize.

(%sxxy CATEGORY I CONTINUED ON NEXT PAGE s¥s2x)



QUESTION 1.08 (1.0e)

Who's appraval (if any) is required prior to the performance of any
maintenan:e to CORRECT a significant primary coalant leak.

|
i'
|
|
]
|
|
|

(esnsy CATEGORY I CONTINUED ON NEXT PAGE #esas)

[

I——

PN ...

R e R R e L e =



F T R NI R R I T N R R I R R N - R R I R T M g Ry T T T L
; 2
A l
&

FAGE 26

QUESTION 1.0%9 (2.00)

— AL S WS s TR

LIST the four (4) actions which must be taken in the event that radiation
levels following shielding alterations are found to be significantly
in excess of anticipated radiation levels, ,

T

(sex2x CATEGORY T CONTINUED ON NEXT FAGE s¥%3k)
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1. RADIDACTIVE MATERIALS HANDLING DISFOSAL AND HAZARDS FAGE 27

QUESTION 1.10 (1 @&

STATE the criterion (dpm/cm™2 above background) used to permit the
return @ normal use of a potentially contaminated area that had been
isolated.

(vexex CATEGORY 1 CONTINUED ON NEXT PAGE s3k¥s) |
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. RADIOACTIVE MATERINLS HANDL ING DISFOSAL AND HAZARDS FAGE 70O

QUESTION .13 (1.00)

State the shield water tank water resistivity (kilohm—-cm) at which the
demineralizer cartridge needs replacement.

(kxxxx CATEGORY 1 CONTINUED ON NEXT PAGE *X¥xk)
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1. RADIODACTIVE MATERIALS HANDL ING SF N 4 FAGE I1

QUESTION 1.14 (1.00)
‘ a. STATE the maximum reactor power level at which the opening of the
vertical ports for sample irradiation shall be considered a
routine operation.

b. Would such a routine operation require an RWF? ¢

(¥xx3x CATEGORY I CONTINUED Cid NEXT PAGE x¥xkx)
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1. RADIODACTIVE MATERIALS HANDLING DISFOSAL AND HAZARDS FAGE 32

QUESTION TI.15 (1.50)

STATE the normal working dose rates (in mREM/whk for whole body, 1
extremities, and skin) which require preparation of a radiation work

permit (RWP) and compliance with tbe provisions of UFTR 80F-D.2 prior

to commencement of work or operations which have the potential of

exceeding those rates.

(xx¥xx CATEGORY I CONTINUED ON NEXT PAGE ®X¥%%)
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QUESTION 1.16 (1.29)

STATE the specific definitions cof a "RADIATION AREA" and of a "HIGH
RADIATIUN AREA."

(X¥%xxx END OF MATEGORY I %¥%X¥)
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Jd. SFPECIFIC OPERATING CHARACTERISTICS FAGE

AUESTION J.01 {2.00)

ANSWER EACH of the following questions TRUE or FALSE.

a, Thi? console " Power ON " switch controls power tao all puﬁbbtsl\\‘

cor'kronl circuits and

b. Control Blade magnet
I-position " OFERATE

c. Depressing a Control
that Blade to return

nuclear instrumentation channels.

power is controlled through the
" key switch.

Blade backlit ON switch will cause
to the full in position.

d. A key operated switch on the back nf the console controls
the Secondary System City Water VYalve.

(¥xxxx CATEGORY J CONTINUED ON NEXT PAGE *x¥xk)

R N g N e N N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>