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Breazeale Nucleor Reacior Bullding
The Pennsylvinin State Lniversity
Radution Science wd Bogieering Cemier — University Park. PA 16801

Coliege of Engineering

March 27, 1891

Nuclear latory Commission
Atiention. Dave Silk

475 Allendale Road

King ot Prussia, Pa 19406

Dear Sir.

The Penn State Breazeale Reactor would like 10 make the following comments concerning the
Reactor Operator Written Exam given 1o Pat Boyle by you on March 25, 1891

. aad : o

Which one of the following instrumerts monitors the radiation level at the primary pool water
surtace? NRC answer is ¢ - A GM tube attached 10 the bridge section at the primary tank lop  NRC
reference is PSU TRIGA MARK |l General Charactenstics Section 7.A.2 . a document not
submitted by PSU as training material

Facility comment - The above reference document was probably prepared by General Alomics,
the Triga manutacturer, 25 years ago and is not a current document. The present monitoring on
the reactor bridge consists of ion chambers. So the correct answer is b - An on chamber
attached 10 the bridge section at the primary tank top.  PSU reference is section 4 14 of the
training manual submitted 1o the NRC for éxam preparation

. Plant and Radiaton Monitoring Systems - Quesiion #20

While performing experiment 39, Bath Coefficient of Reactivity, primary coolant temperature has
been reduced 10 7 degrees C. Which one of the foliowing methods is used 1o increase the
temperature? NRC answer is d - Use underwater light and heat from the pumps NRC reference
is PSU TRIGA MARK !l General Characteristios Section 7. A 2, a document not submitied by PSU

as training material.

Facility comment - The above reference document was probably prepared General Alomics.
the Triga manutacturer, 25 years ago and is not a current document Penn State requests that

' this question be removed from the exam, since there is not reason 1o expect that the cense
candidate would have knowledge of this experiment. It shouid be noted that the training
manager, who has worked at the Penn State Breazeale Reactor for 23 years, has no knowledge of
this experiment

Qoperaling Tesl

Duﬂr&tho operating test the examiner had the license candiiate use procedure EP-4, Loss of

Pool Water, section C.2 on page 3, 10 show how 10 provide poo! water fill using university water

through the demineralizer. During this exercise, the candidate was unable 10 cate valves 33, 34,

, and 39, The reactor statf has determined that these valves no longer exist, they were in service al

! one time as a pan of a fission product monitor system that is no longer in service. The necessary
changes will be made 1o procedure EP-4.

Sincerely,

TRV SR

Marcus Voth
Facilty Director

An Equal Opporunity University ¢ aaiieg b~ S




\ ENCLOSURE 2 PAGE 2 of 2

NRC RESOLUTIONS TO FACILITY WRITTEN EXAMINATION COMMENTE

Question Besolution

C:19 Essed upon the FEU reference, Section 4.14 of the
training manual, the NRC will accept choice "b." instead
of "c." as the correct response.

C.20 Due to the fact that the reference cited is no longer
current or applicable, the NRC will delete this question
from the examination.
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; Ue B, NUCLEAR REGULATORY COMMIGEION

f NON=POWER REACTOR LICENSE EXAamINATION
FACILITY: Penngylvanis Stete Univ,
REACTOR TYPE: 1IRIGA 111

| DATE ADMINISTERED: 91/03/2%

| REGION? i

| J

| CANDIDATE ¢ Mas er Cofy
LICENSE APPLIED FOR: R v v rr

INETRUCTIONE TO CANDIDATE:

Answere are to be written on the exam page itselt, or the answer sheet
proviged. Write answers one side ONLY, Attach any answer sheets to the
examination, Points for each question are indicated in parentheses for

pach question, @& 70% in each section is required to pass the examination.
Examinations will be picked up three (3) hours after the examination starts.

k—.—. s bt

% OF
CATEGORY % OF CANDIDATE'S CATEGORY
VALUE  TOTAL SCORE VAL UE CATEGORY
33.33
20.00 ;21%3 A, REACTOR THEODRY, THERMODYNAMICS
AND FACILITY OPERATING
CHARACTERIETICS
3500
21.00 o B. NORMAL AND EMERGENCY OPERATING
? PROCEDURES AND RADIOLOGICAL
CONTROLS
la. 0o 31,47
207000 109 C. PLANT AND RADIATION MONITORING
: L EYSTEMS
000

’)ﬂﬂﬁ?;

All work done on this examination i{s& my own,

%

FINAL GRADE

nor received aild,

TOTALS

I have neither given

Candidate & Signature
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NRC RULES AND GUIDELINESE FDR LICENSBE EXAMINATIONS
During the administration of this cramination the following rules apply!

1. Cheating on the eramination means an automatic derial of your applicetion
and could result in more severe penalties,

£ After the examination has teen completed, you must sign the statement on
? the cover sheet indicating that the work i1s your own and you have not
received or Qiven asslistance in completing the eramination, This must be
dore after you complete the exemination.,

4

Festroom tripe are to be limited and only ore candidate at & time may
leave:. You must avold all contacts with enyvone outside the examination
room to avoid even the appearance or possibility of cheating.

4. Use blechk ank or dark pencil only to facilitate legible reproductions,

9. Print your name in the blank provided in the upper right-hand corner of
the eramination cover sheet.

b, Fill in the date on the cover sheet of the examination (1f necessary).

7. You may write your answers on the examination guestion page or on a
separate sheet of paper, USE ONLY THE PAFER FROVIDED AND DO NOT WRITE ON
THE BACK SIDE OF THE PAGE.

E. If you write your enswere on the examination question page and you need
more space to answer a specific question, use a separate sheet of the
paper provided and insert it directly after the specafic question. DO NOT
WRITE ON THE BACK SIDE OF THE EXAMINATION QUESTION PAGE.

F. Frant your name in the upper right-hand corner of the first page of each
section of your arswer sheets whether you use the erxamination question
pages or separate sheets of parer. Initial each page.

10, Before you turn in your examination, consecutively number each answer
sheet, including any additional pages inserted when writing your answers
on the examination question page.

11, 11 you are using separate sheets, number each answer as to category and
number (1.e. Flant Systems # 04, EFE # 10) and skip at least T lines
between answers to allow space for gradang.

| 12. Write "End of Category" at the end of your answers to a category.

| 13, Stert each category on a new page.

14, Write "Last Fage" on the last answer sheet.

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

Avoid using symbols such as < or > signs to avoid a simple transposition
error resulting in an incorrect answer. Write i1t out.

j_.. R S S N N R N R R T R T R T T i T A I O R R R R R RN T RN T TN Iwem=—mmme



16, The point value for eech question 4s indiceted in parentheses after the
guestion, The amount of blank space on an examination question page is
NOT an indication of the depth of answer required,

17, Bhow all celecuwlatione, methods, or assumptions used to cobtain an answer .
18, Partiel credit may be given, Therefore, ANSWER ALL FARTSE OF THE QUESTION

AND DO NOT LEAVE ANY ANSWER BLANN, NOTE: partie]l credit will NOT be
givern on multiple choice questions,

|
I
'A
|
i
I
|
|
I
l

19, Froportional greding will be applied. Any additional wrong informetion
that ie provided may count against you. For example, if & guestion is
worth one point and asls 1or four responses, each of which 18 worth 0,28
points, and you give five responses, each of your responses will be worth
020 points. 11 one of your five responses 1s incorrect, 0,20 will be
deducted and your total credit for that gquestion will be 0,80 insteed of
1,00 even though you goet the four correct answers,

s

20, 14 the intent of & gquestion ie unclear, &8k questions of the evaminer
in)‘o

i 21, When turning in your esamination, assemble the completed examination with
evamination questions, examination aids and answer sheets. In addition,
turn an all scrap paper,

22, To pass the examination, you must achieve at lesast 70% in each category,

2T, There is & time lamit of (T) hours for completion of the examination,
(or some other time 1f less than the full examination is taken,)

; 24, When you ere done and have turned in your examination, leave the examin~
ation area es defined by the examiner., 1f you are found in this area

: while the evamination i¢ still in progress, your license may be denied or

’ revoled,
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A, KRY THEORY, THERMD & FAC OF CHARS Fage 4
|
' QUEBTION: 001 (1.00)
. A complete core load 1e an progress at FEER, The following data has been
taken,
' Number nt Elemerntes Detector A (cpm) Detector B (cpm)
ihetal led
{ 0 16 20
1z 22 32
24 29 7
36 4 &0
az 70 140

Vsirg the inverse count rate figure # 1 provided, determine which of the
fellowing 4s the approximate number of fuel elemente that will be required
to be loaded for & critical mass,

@,
b
£

.

4%

QUESTION: 002 (1.00)

’ Which one of the following changes in the FSBER reactor would result in less
’ fuel being required to teke the reactor critical”

Moving the reactor closer to the Deuterium tank
Flacing graphite reflectors in positions around the core

Feplacing the graphite on the end of the fuel elementes with
stainless steel

Decreasing the fuel volume to surface area of the core

(#enny CATEGORY A CONTINUED ON NEXT FAGE ¥¥%8s)
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A, RX THEORY, THERMD & FAC OF CHARS Fage 5

QUESTION: 00T (1.,00)

Whicth one of the following is the design feature of the FEBR resctor that
16 the MAJOR contributor to the large prompt negative temperature
coefficient,

&, Doppler effect, The incressed energy of the U-278 atoms ceuses @
broadening of the rescnance peaks

b. Core lealage. As the moderator heats up there ere more nevtrons a
higher energies causing incressed core leal age

€s Zirconium absorption., As the zirconium heate up 1te reconance
ebeorption croes section increases causing more neutron

absorption

d. Cell effect., Ae the fuel heats up the neutron enerqgy loes
increases due to hydrogen atoms in the Zirconium hydride fuel
misture

QUESTION: 004 (1.,00)

In the subcritical range of start-up, the reactor operator observes an
increase in neutron populetion on the log count rate recorder, but notices
there 18 not a corresponding indication on the period meter.

Which one of the following explains this response”

é, The compensating voltage on the Linear channel 1s set too low end
thus 18 not reflecting counts and period

b The gamma=to-neutron ratio i1se 0 high that count rate must be
increased sagnificantly before there 18 any period indication

- The fiesion chamber 18 in saturation and therefore not producing
@ period indication

d. The flux level during the subcriticel range of startup is not
high enough to register an indication on the log N channel.

(%%%8% CATEGORY A CONTINUED ON NEXT FAGE #8%1x)
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A, FRX THEORY, THERMD & FAC OF CHARE Fage 7

QUESTION: QOB (1.00)

Which one of the following is the approximate power level at which the fuel
negative tempersature coefficient becomes significant for the Fenn State
reactor”™

@, 0.5 kW
b 1 KW
C. 10 KW
d. 50 KW

DUEETION: O0% (1.00)

While the reactor is operating in the avtomatic mode at BO0 kW, the fuel
temperature increases from 400 Lo 400 degrees C. Assume the temperature
coefficient for the reactor is ~1.4 EE~4 delte k/V/degrees C, and the
regulating rod is worth O.1% delta k/k/inch.

Which one ¢f the folilowing describes the regulating rod movement”™

ASELME mone of the other control rods move,

& 0,70 anches Out
b 035 ainches In
G 0% inches Out
d. 0.70 inches In

(#saxy CATEGORY A CONTINUED ON NEXT FAGE s¥xis)
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 GUESTION:

QUESTION:

A: KX THEDRY, THERMO & FAC OF CHARS

QL0 (1.00)

Cagmium
Folyeth lene
Eteel

Masonite

D11 (1.00)

Fage 8 .

Which wrie of the following ie classified as & high or medium “2" material
for shieldang”™

. Assume that the primary cooling system heat exchanger had & signitficant
bulldup of corrosion productes and deposits on the INSIDE of the

tubes.

compared to & clean exchanger”

&

d.

The delte-T would increase and the
The delta-T would decrease and the
The delta-T would increase and the

The delta~T would decrease and the

pressure drop
pressure drop
pressure drop

pressure drop

(Assume flow through the heat exchanger is held constant,)
Which one of the following would be the effect on the differential
temperature and the pressure drop of the fluid flow through the tubes as

would Ancrease
would decrease
would decrease

would increase

(s¥4x% CATEGORY A CONTINUED ON NEXT PAGE s¥sey)
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A. RX THEDKY, THERMD & FAC OF CHARE Fage

GUESTIONT 012 (1.00)

With the reactor critical at 30 watte, the reactor operator withorewse the
reguleting rod a emall amount, As power Ancreases, an initial doublaing
time (DY) of 24 seconds is recorded. (Assume & lanmbde of 0.1 sac-1)
Which one of the following is the reactivity added to the core by the
reactor cperstor”

a. 0.14% delta K/K

b, D.16% delta /)
€ 0.18% delta K/k
d. O, 20% delta /K

QUESTION: C13 (1.00)

Two different neutron sources are uvsed during two reactor startups. The

&

neutron source used in the first startup emits twice as many neutrons as the

neutron source used 1n the second startup.
which one of the following compares the reactor response for the two

startups” (Assume all other core parameters for the two startups are equal).

&, Both startups will have the same power levels for any given
reactivity addition but the critical rod position for the first
startup will be lower

b, Foth startups will have the same power levels for any given

reactivity addition, but the critical rod position for the fairet

startup will be higher

(A The first startup will have a higher power level for any given
reactivity addition, but the critical rod positions will be the
same for both startups

d. The firset startup will have a lower power level for any given

reactivity addition, but the critical rod positions will be the
same for both startups

(#x28k CATEGORY A CONTINUED ON NEXT FAGE #x%x%x)

P — |
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A, Rx THEORY, THERMO & FAC OF CHARS Fage 10

QUESTION: O3&a  (1,00)
A 10 curie Cobalt &0 source has been dropped from ite cashk.,
Which one of the following 1s the amount of lead shielding required to
prevent an individual from receiving 100 mrem in 2.5 houre T teet from the
spurce”
(Comsider a point source and two gamma' s of 1.17 and 1.77 Mev and the
linear attenuation for leed to be 0,516 cm~})
@, 1.7 inches
b. 4.6 inches

£ 7.B inches

d. 11.7 anches

QUESTION: ©1% (1.00)

Which one of the following statements describes Xenon poisoning in the
reactor”

a. The equilibrium level of Xenon in the reactor is INDEFENDENT of
the reactor power but DEFENDENT on the length ot time at a specific
power level

b. 11 the reactor scrams following prolonged operation &t rated power
Xenon concentration peals 1n epproximately 10 hours and then decays
to zero

- During & reactor startup five (5) hours after a scram from power,
rod insertion will be required between criticality and the point of
adding heat to maintain & steady period

d. Immediately after an increase to 100% power following prolonged

operation at S0% power, power level will decrease with no operator
or automatic action

(k%sxy CATEGORY A CONTINUED ON NEXT FAGE sx8a%)
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A, RX THEOQORY, THERMD & FAC OF CHARS Fege 11
QUESTION: ©lé (1,00)
Which one of the following 18 the major disadvantage of using Boron 10 as an

absorber in the FSEER control rods”™

&, Boron 10 has a high burnout rate whith rapidly reduces control
rod worth when exposed to a thermal neutron flux

b, Boron 10 18 not readily mechinable, and therefore ditficult to
fabricate as part of the control rod assembly

[ Even mixing of the Foron 10 with the graphite in the contrel rod
18 difficult and expensive

- B Boron 10 emite helium gas when irradiated with thermal neutrons
which builde up pressure inside the control rod
QUESTION: O17 (1.00)
Reactor power has increased from 100 watts to 150 KW on a stable reactor
period in 247 seconds.
Which one of the following was the stable reactor perioe which resulted in
the power change”
@, <8 seconds
b 24 seconds

G A2 seconds

g 5% seconds

QUESTION: 018 (1.00)

Wnich of the following are the properties of a good moderator”
a, Low scattering crose section and low absorption crose section
b Low scattering crose section and high absorption cross section
C» High scattering cross section and low aebsorption cross section

d, High scattering cross section and high absorption cross section

(sx82% CATEGORY A CONTINUED ON NEXT PAGE #stsx)
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A. RX THEORY ., THERMO & FAC OF CHARS Fage 12

QUESTION: 019 (1.040)

Which one of the following produces the major portion of the energy
released during the fission process”

&, Finetic energy of the fission products
b Fission product decay

o Fast neutrone

- I Frompt gamma rays

QUEBTION: 020 (21.,00)

Which one of the following describes the interaction of & gamma ray with an
atom resulting in pair production”

@, A gamma ray imparte its energy to an orbital electron of an atom
resulting in a free electron and an excited nucleus

. A gamma ray imparts 1te energy to an wrbital electron resulting
in the formation of & free eiectron and & free positron

€ A Qamma ray ie absorbed by the nucleus of an atom resulting in
the formation of & free electron and a free positron

d. A gamma ray 1e absorbed by the nucleus of an atom resulting in
the ejection of a proton and a neutron

(¥xx%% END OF CATEGORY A s#xiy)



B. NORMAL /EMERG FROCEDURES & RAD CON Fage 17

QUESTION: 001 (1.00)

Which one of the following is the marximum dose that can be authorized by the
Emergency Director for emergency team members during life saving actions”

@ 25 rem
- S0 rem
€. 7% rem

d. 100 rem

GUESTION: 002 (1.00)

Which one of the following 1¢ a correct statement concerning the results of
the application of the inverse square law with respect to dose rete
calculations”

a. For distances that are relatively close to the source,
applicetion of the inverse square law may Qive @ dose rate HIGHER
than actual because the source will ghow characteristics of a
plane source

b For distences that are especially far from the source,
| application of the inverse square law may Qive a dose rate LOWER
' thar actual because the inverse square law does not include a
factor for discounting background radiation

G For distances that are relatively close to the source,
application of the inverse square law may Qive a dose rate HIGHER
| than actual since i1t does not anclude a fTactor for detector
geometry

| d. For distances that are especially far from the source,

| application of the inverse square law may Qive a dose rate HIGHER
thar actual because the i1nverse square law doeg not include a
factar for attenuation in air

|

\

|

(%2388 CATEGORY B CONTINUED ON NEXT FAGE stxas)
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B, NORMAL/EMERG PROCEDURES & RAD CON Fage 14

CGUESTIDON: 002  (1.00)

Which one of the following ie the Technical Specification requirement for
irradiated fuel storage”

8. Etored in an array which assures that Leff 1s less than 0.8 and
fuel temperature remaine less then 1150 geg C

L. Stored in an array which assures a teff of less than 0,85 but an
no cese less than six (&) inches center to center

N Stored in an array which assures & beff of lecge than 0,9 and fuel
temperature remains less than 900 deg C

e Etored in an array which assures a keft! of less than 0,95 but in
o case leas than nine (9) inches center to center

PUe8TION: 004 (1,00)
Which one ©f the following 18 the mayamum allowable reactor pool water
conductivity during power aperation in accordance with the FSBR Technicael
Epecifications”
&, 0.1 micromhos/cm
b. 1,0 micromhos/cm

C 5.0 micromhos/cm

d. 10,0 micromhos/cm

(rexxy CATEGORY B CONTINUED ON NEXT FAGE #x¥xy)
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B. NORIAL/EMERG FROCEDURES & RAD CON Fage 1S

QUESTION: QOS5 (2.00)

For each measuring channel listed in Column ] SELECT the operational mode
in which 1t 18 requirec¢ from Column 11, (Each operational mode in Column 11
mey be used once, more than once or not at all., Only one answer may
occupy each answer space)

(Four answers required at 0.50 each)

COLUMN 1 COLUMN 11
MEASURING CHANNEL OFERATIONAL MODE
& Fuel Element Temperature 1 Fulse Mode
i b Linear Fower < Square Wave Mode
e Log Fower = Manual and Automatic Modes
d Court Rate a Fulee and Square Wave Modes

o

Square Wave, Manual and
Automatic Modes

() Square Wave, Fulse Manual and
Automatic Modes

QUESTION: 00& (1.00)

Which one of the following is the maximum pulse reactivity insertion for
demonstration and training purposes as per S0F-17

a. $1.00 (0.0072 delta-K/K)
b. $1,50 (0.010 delta-K/K)
C. ‘2.00 (o.‘)l“ dQl\.l‘F./f’)

d. $2.50 (0.018 delta-K/K)

;E
;
|
;
|
' (kxxxx CATEGORY E CONTINUED ON NEXT FAGE XkXx%xx)

A



§
b § 4 ¢ . ¥ ) . St
: ’ ) '
! . : 1 + "
' t J ' { f Y + ’
' $ % ‘ . y - g
¢ Ll L ' t 4 y Y ’
{ Wl ¢ { " i .
£ \ ¢ oK r ¢ 4 ’
' ' ’ t ! L £ f 1 L X t 1 6 t . $
f . ’ " N
' b 1 ' 4 ' ina A ; s
\
r { wrt f t g £ g R ; '
. » £ 4 1 } - ¢ . h ! ‘ :
S . " mrem/ ¢ ! X 4 t 1 § woried
} £ 4+ § ) bt > b ¢ >4 i L el
p : ' {4 ] ti { { l b :
b

,(f-—"

ST S g

' it F ¥ EEX A




.
f ’
v
& ' ’
- 4
B

XXX

L

+
' A
b

LR




' t Y 1 4 4 ¥ * +
\ : \ ]
$ § 4 . )
. 3
b § 4 y : N & i ) " "
w A L2 - A * L I . bt - 1l - - € ¢
£ 4 " . p - 3 " 4 . ¥
' r ty % oy
. v 4 4 A 1 £
Y t * 3 » 5 P 4 P
’ 4 . it 5 i
: ’ Li tl £ £ gl ¢ £ £ §
L t b 1 »
+ . 3 £ Wl 1 )
r { ! L Y t § b ¥ 4 ¢
\ v t ¢ v a t
r { 4 ¢ - ¢ ’ + H It {
F ) é ] i L 1
b LQ } : 1 1cat f 1 re a acti
A
*

v kxxxx CATEGORY I IT1 £l | NEXT FAGE $xxx)







rsrbrrrny




R e [— e e e e e e e e e e i e e g

E., HORMAL/EMERG FROCEDURES & RAD CON Fage 21
QUESTION: 018 (1.,00)

Which one of the following conditions is considered a "TAG OUT" of a
beamport plug?

a. A warning s19n 18 placed on the beamport door that the plug has
been removed.

b. A tagout form ie initiated by the person removing the plug and
auvthorized by the On Duty 8RO

& A "Beamport Flug Removed" alarm is activated when the plug 1s removed
d. The operator activates the '"EHeamport Flug Removed'" indicator
light with a pushbutton
QUESTION: 019 (1,00)

Which one of the following 18 a definition of an inadvertent power
failure, in accordance with EP-3, Fower Failure?.

& An unplanned electrical interruption of sufficient duration that
the UFS transfere to battery operation

b An unplanned electrical interruption of sufficient duration that
the Frimary or Secondary pumps trip

s fin unplanned electrical interruption of sufficient duration that
the Facility Exhaust Fans trip

ds An unplanned electrical interruption of sufficient duration that
the console clock needs to be reset
QUESTION: G20 (1.00)

In accordance with S0OF-1, Reactor Operating Frocedure, which one of the
following detecting channels must the operator use to assure the 1| MW license
limit 1s not exceeded”

& Log N

k. Linear

Ca Steady State Bamma lon

g Feal Fower Gamma lon

(x%x8%%x END OF CATEGORY E xXx%¥¥)
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€: PLANT AND RAD MONITORING SYSTEMS Feage 22

QUESTION: 001  (1.00)

Which one of the following are Engineered Safety Features at the
FEBR facility as defined by the Technical Specifications?

@, The facility exhaust system and the emergency exhaust system
b. The reactor control and reactor safety systems

[ BS The Fraimary and Secondary coolant systems

d. The Radiation Monitoring and Buiiding Isolation systems

QUESTION: 002 (1.00)

Which one of the following is & design feature of the Central Thimble which
minimizes personnel radiation exposure when removing an irradiated sample
from the thimble?

@Ay The thimble can unbolted from the bridge and lowered under the
water to remove the sample

ba Samples are lowered through the open bottom of the thimble and
retrieved with a special tool

C. A ten-foot top section of the thimble can be removed allowing
removal of the sample underwater

d. A cutaway section of the thimble allows samples to be removed
underwater without removing the thimble

QUESTION: 00T (1.00)

Which one of the following fuel rod areas 1s monitored by the thermocouples
in an instrumented fuel rod?

a., Surface of the fuel rod cladding
b. Quter surface of the fuel
Ee Interior of the fuel

d. Center of the zirconium rod

(*kxxxx CATEGORY C CONTINUED ON NEXT FAGE %%Xkx%)
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C. FLANT AND RAD MONITORING SYSTEMS Fage 24

QUESTION:

A reactor

OOé  (L1.00)

startup 1% being accomplished with a low core residual. The

operator observes after establishing & stable reactor period, the period

begins to
Which one
increase”

a.

.

QUESTION:

Which one
bistable?

&y

b.

INCrease.,
of the following i a correct statement concerning this period

The initial period 1s correct and the increased period i1s
incorrect due to the overcompensation of the Log N Chamber

The inmitial periocd is correct and the increased period 16
incorrect due to the undercompensation of the Log N Chamber

The initial period is incorrect and the increased pericod is
correct due to the undercompensation of the Log N Chamber

The i1nitial period is incorrect and the increased period 1%
correct due to the overcompensation of the Log N Chamber

Q7 (1.00)

of the following is a function of the low count rate
Initiates an automatic withdrawal of the count rate fission
chamber when the count rate reaches 8OO cps

Initiates & scram 1f the period exceeds three (7)) seconds during
reactor startup

Frevents control rod withdrawal 1f the signal from the count rate
amplifier is less than two (2) cps

Switches the count rate recorder switc’s from the count rate
channel to the Log N channel when power exceeds 1 kW
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QUESTION: 010  (1,00)

A losse of pool water accident has occurred at the Breazeale Reactor with an
estimated leak of 70 gpm.

Which one of the feollowing would be the acceptable system/method for
restoring the pool water level?

a. The &000 gallon Evaporator Storage Tank pumping through the
Frocessed Water Fump to the pool

b. The university water supply through the pool floor draing using a
fire hose

€, The university water supply through the demineralizer and
Furification Fump

d. A fire department pumper stationed on the outside of the building
and filling via fire hoses
QUESTION: 011 (1.00)
Which one of the following 1s the basis for the 100 deg F maximum reactor
pocl temperature?

a. Freclude damage to demineralizer resins
b. Minmimicze Nitrogen—1&6 release to the building
Ci Minimize evaporation from the pool

d. Freclude void formation on the fuel elements

QUESTION: 012 (1.,00)

Which one of the following interlocks may be defeated during fuel
loading, in accordance with the fuel loading procedure”

&, Simultaneous manual withdrawal of two rods
b, Movement of any rod except the transient rod

t. Shim and regulating rod withdrawal with less than two
neutron induced counts on the startup channel

d. Application of air to the transient rod unless regulating
and shim rods are fully inserted
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C. PLANT AND RAD MONITORING SYSTE™MS Fage 27

QUESTION:

013 (1.00)

Which one of the following is the design purpose of the Nitrogen=-16

Diffuser?

b.

Ca

QUESTION:

Remove oxygen from the water above the core and thereby reduce
the N-1é6 radiation level at the top of the pool.

Frovide a 20 gpm stream of pool water to the reactor pool
recirculation system to dilute the N-16 and 0O-14 concentration.

Increase transport time for N-16 from the top of the core to
the pool surface.

Dissolve the gas bubbles of 0-16 and thereby reduce N-1é
formation.

0l4 (1.00)

The Automatic Control System utilizes a SLAVE CONTROLLER to regulate
reactor power,

Which one of the following describes the operation of the slave
controller”?

b.

Wwhen the regulating rod reaches 75% of ite travel the slave
controller initiates a withdrawal of the shim rod

wWhen the regulating rod reaches 285% of ite travel the slave
controller initiates a withdrawal of the shim rod

When power level reaches the demand level the power level 1s
maintained by the slave controller

The slave contreller operates the reguleting rod to maintairn a
constant reactor period as set by the period circult
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QUESTION: 018 (1.00)

The Breazeale Resctor Technical Specifications require that fuel be
arranged i1n & close packed array.
Which one of the followirg 1s the exception to that requirement?

& The fuel elements need not be in a close packed array if the
enrichment of all the fuel elements 1s less than B.5% by weight

b. The fuel elemente need nct be in & close packed array i1f sguare
wave operation results in fuel temperatures less than 700 deg C

Cs The fuel elements need not be 1n & close packed array 1f an
instrumented fuel element ie within four (4) inches of the center
of the core

e The fuel elements need not be in & close pacled array 1f the reff

of the core ie less than 0.99 with all control rods at their
upper lamit

QUESTION: 0Olé (1.00)

Which one of the followirg is the largest conceilved accident used for
analysis in the design basis Loss of Coolant Accident (LOCA) for PSER?T

a. A rupture of the wall in the small pool with a failure of the
removable gate to be inserted

b A rupture in the bottom of the large pool with free access to
drain the pool

Cs A rupture of the six (&) inch line connected to the bottom of the
pool with no isolation

d. A rupture of a seven (7) inch beamport with a complete failure of
isolation capability
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QUESTION:

017 (1.00)

Which one of the following 18 the purpose of the 12 X 1é6 aluminum plate
suspended below the bottom grid plute of the core”

a .

b.

QUESTION:

Frevents the water transferred from the storage tank trangfer
pump from discharging directly onto the core

Frovides structural support for the lower grid plate and the
suspended core

Frovides a "catch plate" for emall tools and hardware dropped
while working on the core

Frevente the control rods from dropping out of the core 1f the
mechanical connections fail

018  (1.00)

Which one of the following describes the indication provided by the status
light(s) on the control/status panel for the Emergency Exhaust System?

&

b.

The light indicates that the contrul/status panel has automatically
astarted on initiation of the evacuatian alarm,.

The light indicates that there 18 insufficient flow in the
emergency exhau=st duct with the fans running

Two lights indicate that power 1g available and the system has
initiated on an evacuation alarm.

Two lights indicate that power 1s available and there i1s air flow
in the system
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A. RX THEORY, THERMO & FAC OF CHARS
ANSIWER Q07  (1.00)
d.
REFERENCE ¢
FEBER General Operating Characteristics Section C pp 5-9,
ANSWER ¢ 008  (1.00)
b.
REFERENCE 1
FEBR Frinciples of Reactor Operation Section 2.13.7 pp 2-34,
ANSWER Q0% (1.00)
Ca
REFERENCE :
FSBR Frinciple of Reactor Operation Section 2.21 pp. 2-26
ANSWER Q10 (1.00)
(<
REFERENCE :
FPBBR Theory Section 7.14 pp 7-33, 7-34
ANSWER 011 (1.00)
d.
REFERENCE 2
Lamareh pp I21-326
ANSWER @ 012 (1.00)
b
REFERENCE ;

PEBR Frinciple of Reactor Operation Section 2.17 pp 21
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B. NORMAL/EMERG FROCEDURES & RAD CON Fage 36
ANBWER 006  (1.00)
€
REFERENCE :

FEBR 80F-1, Reactor Operating Frocedure Section E.2.a pp @

ANSWER 3 007  (1.90)
b.
REFERENCE :

FEBR SOF-~5, Experiment Evaluation and Authorization Section E.Z
FEBR Technical Specifications 1.1.19

ANSWER 3 o8 (1.00)
d.
REFERENCE
FEBR Thecry Section 1.6.7 pp 1-14
ANSWER : Q09  (1.00)
€.
REFERENCE 3
& Code of Federal Regulations Title 10 Section 20,101
ANSWER 010 (1.00)
c.
REFERENCE :
PSBR Frinciples of Reactor Operation Section 2.24 pp 2-35
| ANSWER: 011 (1.00)
‘ d.
REFERENCE :
PEBR SO0F-9, Frneumatic Transfer System Operation, Section A.17.c pp 2
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ANSWER : 012 (1.00)
d.
REFERENCE :
FSBR Theory Section 7,0.2 pp 7-2
ANSWER : Q13 (1.00)
b.
REFERENCE :
FBER Administrative Frocedure AF~%, Technical Specafications
Section 2.5 pp 17
ANSWER 1 014  (1.00)
G
REFERENCE ¢
FEER S0F-B, Release cof lrradiated Experiments Section A.9.e pp 2
ANSWER : 018 (1.00)
a.
REFERENCE :
FSRR SO0P~-6, Experiment Encapsulation Section B.2 pp i
ANSWEF 016 (1.00)
b
REFERENCE 1

PSBR S0F-4, Radiation, Evacuation and Alarm Checks, Section A.2 pp &

(xxxxx CATECORY B CONTINUED ON NEXT FAGE ¥XX%x%)
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ANSWER 001 (1.00)
a.
KREFERENCE :
FEERR Technical Specifications, J.95
ANSWER 3 002  (1.00)
d.
REFERENCE 1
FEBER Training Manual Chapter T Section J.26 pp 2-39
ANSWER 1 00T (1.00)
C.
REFERENCE ¢
FSBR Training Manual, pp 3-7
ANSWER : 004 (1.00)
d.
REFERENCE :

FSBR General Operating Characteristics Section 5.2 pp 5-2

ANSWEFR : 008 (1.00)
d.
REFERENCE :
FEBR Training Manual Section 3.11 pp 3I-17
ANSWER : 0né  (1.00)
Cs
REFERENCE :

FSER General Operating Characteristics Section 5.1 pp 5.1
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ANSWER ¢ 007 (1.00)
Cs
REFERENCE 3
FEER Training Manual Chepter 4.20 pp 4-20
FSER SAR pp VII=T
ANSWER 1 008  (1.00)
a.
REFERENCE ¢
FSER Training Manual Chapter 4 Section C pp 4-20.
ANSWER 3 Q0% (1.00)
b.
REFERENCE :

FERR Instrumentation and Control Section 4,27 pp 4-22.

ANSWEFR 3 010 (1.00)
b.
REFERENCE :
FSER Emergency Frocedure EF-4, Loss of Fool Weter Section C pp 2
through 5
ANSWER : O1Y 1 (3.00)
a.
REFERENCE :
FSBR Technical Specification, AF-5, Section 3.3.6 pp 17
PEBR SAR pp IV-9
FEBR SF-3, Fool Cooling System, Section Al pp 1

PSER Training Manual, Chapter 3, Section B.2.9 pp 3-14, 18
and 3-15,
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ANSWER: 0IZ  (1.00)
€
REFERENCE:
FSU TRIGA MARK 11 Tech Specs Table 11
ANSWER G133 (1.00)
Cs
REFERENCE :

FEER Training Manual, Chapter 2 pp 3I-19

ANSWER: 014 (1.00)
&,
REFERENCE :
FEBR Instrumentation and Control Section 4,27 pp 4-22 through 4-24
ANSWER ¢ 018 (1.00)
d.
REFERENCE :
PSBER Technical Specifications 3.1.%.c pp 12
ANSWER § 0lé (1.00)
Cs
REFERENCE :
SAR IX D
ANSWER 1 017 (1.00)
d.
REFERENCE :

FEER SAR Section II11.B.3 pp I11-3
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ANEWEF 3 I8  (1.,00)
o
REFERENCE ¢
FERR Satety Analysis RKeport pp V=95
ANSWEK ¢ 019 (1.00)
7 b,
ﬂgLERENCEI

1“8U IRIGA MAKRE 11 Genereal Characteristics Section 7.A.2

ANSWEF 3 070 (1.00)
05

" e e Yed

REFERENCE 1

F8U TRIGA MAKE 11 Experiment 29, Fath Coefficient of Reactivity
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