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U.S. NUCLEAR REGULATORY COMMISSION

David Wallace

Massachusetts Institute of Technology

Prof. Otto Harling
Or. John Bernard
“won Kwok

Frederick McWilliams

Summary of Exit Meeting commenr® = .onclusions based on writ‘en and
operating examinations results.

During the examinations, it was observed that all the SRO candidates
experienced some difficulty transitioning from Abnormal Operating Proce-
dures to Emergency Procedures, although the severity of these difficul -
ties varied widely between candidates. It was noted that the Abnorma)
Operating Procedures do not always refer the operator to the appropriate
Emergency Procedure. The difference between a good and poor candidate




appeared to be their ability to recollect which Emergency Procedure was
appropriate for such conditions, since there is not always a transition
statement in the Abnormal Operating Procedures. Inadequate transitioning
lead to an unacceptably fragmented recovery approach for one of the candi-
dates. Hcwever, all of the candidates passing the operating examinations
were able to cope with the scenarios in a way that protected both the
facility and personnel. The interrelationship between Abnormal Operating
Procedures and Emergency Procedures is an area which warrants additional
attention.

Weaknesses were also noted in some of the SRO candidate's ability to
classify emergencies. These weaknesses appear to be due in part to
unfamiliarity with the procedures used to classify such events. Again,
all passing candidates were able to classify and respond to the scenarios
in an adequate time frame.

Thirdly, the examiner observed weaknesses in the area of personal radio-
legical safety. Inadequate frisking and disregard for radiation bounda=-
ries was noted during the operating examinations for some of the candi-

dates.

A1l of the above items were discussed with facility management during the
Exit Meeting held on September 13, 1989. Management took note of these
items and indicated that adequate review, and changes to procedures and
training, as appropriate, will be undertaken. A reply to these concerns
is requested. In particular, a description of the reviews and/or changes
which will appropriately circumvent future weaknesses in these areas.

The examiner stated that, in general, the candidates were well prepared
for the examinations although some deficiencies were observed as
discussed above.

Attachments:

Updated RO Written Examination and Answer Key
Updated SRO Written Examination and Answer Key
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U. 8. NUCLEAR REGULATORY COMMISSION
REACTOR OFERATOR LICENSE EXAMINATION

REGION 1
FACTLITY: Mass. Inst. Of Tech,
REACTOR TYPE: MITR=11

———— — RO —

DATE «DMINSTERED: 89/0%9/11

CANDIDARTE :

INSTRUCTIONS TO CANDILATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheets. Foints for each
Question are indicated in parentheses after the question. The passing
Qrade requires at least 0% in each cateqory, Examination papers will
be picked up six (&) hourse atter the examinatiom starts.

% OF
CATEGORY % OF CANDIDATE & CATEGORY
VAL UE preL . SCOR:. . _VaLUE et R RO Y,
13.9€
B o e R - T . A. FRINCIFLES OF REACTOR OFERATION
14.5
——— - .. B. FEATURES OF FACILITY DESIGN
$18 .50 | amaaad : C. GENERAL OFERATING
CHARACTERIBTICS
13,00 e R ___ D. INSTRUMENTS AND CONTROLS
12.00
B e S bt e PR s VT e SAFETY AND EMERGENCY SYSTEMS
14,08 (e PRGER=N ______F. STANDARD AND EMERGENCY OPERATING
FRUCEDURES
s 4 P 18] il _ . FRADIATION CONTROL AND SAFETY
?27. 0

% TOTALS

FINAL GRADE

All work done on this examination 18 my own. 1 have neither given
nor received aid.

Candigate s Signature
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

 ur&nq the agministration of this examination the following rules applys

Cheating on the eramination means an automatic denial of your application
and could result in more severe penalties.

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

Restroom tripe are to be limited and only one candidate at a time may
leave., vYou must avoid all contacts with anyone outside the examination
room to avold even the appearance or possibility of cheating.

Use black ink or dari pencil only to facilitate leoible reproductions.

Frint your nane an the blank provided in the upper right-hand corner of
the eramination gover sheet.,

Fill ir the date on the cover sheet pf the examination (it necessary).

You may write yvour answers on the examination question page or on a
separate sheel of pap2r,. USE ONLY THE FAFER FROVIDED AND DO NOT WRITE ON
THE BACH SB1DE OF THE FAGE.

1T you write youwr answers on the examination question page and yvou need
more space to answer a specific question, use a separate sheet of the
papar pravided and insert 1t directly after the specific question. DO NOT
WRITE O THE BACE SIDE OF THE EXAMINATION QUESTION FAGE.

Frint your name 1n the upper right-hand corner of the first page of each
section of your aniwer sheets whether yvyou use the examination guestion
pages or soparate slheste of paper. Initial each page.

Bafore you turn i your examination, consecutively number each answer
sheet, including any additional pages inserted when writing your answers
on the examination gquestion page.

I1 you are using separate shectse, number each answer as to category and
number (i1.e. 1.04, 6.10) and skip at least I lines between answers to
allow space for grading.

Write "End of Cateqory " at the end of your answers to & cateqory.
Start each category on a new page.

Write "Last Fage"” on the last answer sheet.

Use abbreviations only 1f they are commonly used in tacility literature.
Avoid using symbole such as < or » signs to avoid & simple transposition
error resulting in an incorrect answer. Write it out.

The point value fTar each guestion i1s indicated in parenthesee after the

question. The amount of blank space on an examination question page 18
NOT an andicetion of the depth of answer required.



4 BN

Show all calculations, methods, or assumptions used to obtain an answer.

Partial credit may be given., Therefore, ANSWER ALL PARTS OF THE QUESTION

AND DO NOT LEAVE ANY ANSWER ELANK. NOTE: partial credit will NOT be
Qaven on multiple choice qQuestions.

Froportional greding will be applied. Any additional wrong information
that 18 provided may count agaimst you. For example, 1f a question is
warth one point and asks for four responses, each of which is worth 0.2
points, and you give five responses, each of your responses will be worth
0.20 points. 1f one of your five responses is incorrect, 0.20 will be
deducted and your total credit for that question will be 0.B0 instead of
1.00 even though you got the four correct answers.

11 the intent of & question is unclear, ask questions of the examiner
only.

Whern turning in your examination. assemble the completed examination with
examination questions, examination aids and answer sheets. In addition,
turn in a&ll scrap paper.

Te pase the exanination, you must achieve an overall grade of 8OY% or

greater and at lesast 70% in each cateqgory.

There is a time limit I (&) haours for completion of the examimation.,
(or some other times 1§ lesge that the full examination is taken.)

Wher you are done and have turned in your examination. leave the eramin=-

ation ares as defined by the examiner. 1f you are found in this area
while the erxamination i1s still in progress, your license may be denied or
revoked,




A _PRINCIPLES OF REACTOR OFERATION Pose A

QUESTION A.01 (1.00)

WHICH one of the following is true concerning Delayed and/or Frompt
Neutrons”

A) Delayed Neutrons are born at higher energies than Frompt Neutrons,

E) The average energy of a Delayed Neutron is 2 MeV.
C) Delayed Neutrone are more likely to be lost by leakage and parasitic
absarption than Frompt Neutrons.

D) In the process of slowing down, the fraction of Frompt Neutrons that
are lost i1s larger than the fraction of 1b.r1:; Neutrons that are
lost., ety

(*xkx%x CATEGORY A CONTINUED ON NEXT FAGE XXxXxi¥)
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A, PRINCIFLES OF REACTOR OFERATION " Page ®

QUESTION A.O2 (1.00)

WHICH one of the following accurately describe the effect that Moderator
Temperature hac on core physicse?

A) As moderator temperature increases, the mean free path between
scattering collisions decreases.

B) Lese neutrons will exit the core as moderator temperature increases.

C) As moderator temperature increases, neutrons are more likely to be
absorbed by Uranium Z38 and Flutonium=240,

D} Rad Worth will increase as moderator temperature decreases.

(¥%%%% CATEGORY A CONTINUED ON NEXT FAGE XX%%x)
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QUESTION A.OX (1.00)

WHICH one of the following accurately describe the effect that Fuel
- Temperature has on core physice?

A) A fuel temperature decrease results in Doppler Rroadening of U-238
and Fu-240 resonance peaks and the decrease of resonance escape
probability.

E) A decrease in fuel temperature will increase neutron absorption by
U238 and Fu~-240.

C) A fuel temperature increase resulte in Doppler Broadening of U-238
and Fu-240 resonance peaks and the decrease of neutron absorption

during moderation.

D) A tuel temperature 1ncre«se will decrease Lhe resonance escape
probability.,

(xxxx% CATEGORY A CONTINUED ON NEXT FAGE ¥X¥XX)




A, _PRINCIFLES OF REACTOR OFERATION e

QUESTION A.04  (1.00) Gt T lsers

With the reactor critical, & Source is introduced to the core. WHICH one
of the following is an accurate statement 50 generations AFTER the source
is inserted”

A) The new countrate will be the original countrate FLUE S0 times the

gsources’ contribution per Jeneration, "

E) The reactor will be supercritical, and the
countrate will be incresas . ng in an exponential fashion.

C) The countrate will be idestical to the
countrate hefore the source was added.

D) The board cperator could notice a&a positive
period on the avalilable period instrumentation.

(x%¥2 % CATEGORY A CONTINUED ON NEXT FAGE X%xXxx)



@, PRINGIFLES OF REACTOR OFERATION

QUEESTION A.0S (1.,00)

Fage

With the reactor at 25% power the control board operator scrams the
reactor. WHICH one of the following most closely represents the resulting

reactor behavior? Assume "zero power'

A) A prompt drop followed by & =80
B) A prompt drop followed by a =26

C) A prompt drop followed by a =26
~80 second period decay to zero

ie equal to or less thanm .001%.
second period decay to zero power,
second period decay to :ero power

second period decay, followed by a
power.

D) A prompt drop to essentially zero power.

(kk¥xx CATEGORY A CONTINUED ON NEXT FABE %%xxxx%)
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A, PRINCIFLES OF REACTOR OFERATION Pigh ®

QUESTION A.06 (1.00)

Cver a period of time while the reactor 1s operating in the automatic mode
at 800 KW, the fuel temperature increased from 400 degrees to 405 degrees
C. Assuming the temperature coefficient for the reactor is -1.4 »x 10%¥-4
delta k/b/degree C. the regulating rod is worth 0.1% delta k/k/1inch, and
none of the other control elements move.

&) HOW FAR would the regulating rod move to compensate for the
temperature change” (7%)

b)) Irm What direction would the regulating rod move”? (e2D)

(x¥%%x3 CATEGORY A CONTINUED ON NEXT FAGE *Xx¥XxX)




A, FRINCIFLES OF REACTOR OFERATION Fage 10

QUESTION A.O7 (1.00)

What would be the expected consequence of loading fuel in the manner
depicted in the figure below. (Fuel element 1 is loaded first, fuel
element 2 loaded secornd. etc).

Source lg:)

A) The 1/M plot would be concave, and would predict critical mass in an
unconservative manner.,
f'l ! ) J'

ot would be convexn., and would predict critical mess in a
Lve MAaAnMMOEer.,

C) The 1/M plot would be concave, and would predict critical mass in &
conservative manner.,

D) The 1/r plot would be conver, and would predict critical masse in an

+

unconservative manne! .,

(kxxx¥ CATEGORY A CONTINUED 9N NEXT FAGE X¥%%x%)



@, PRINCIFLES OF REACTOR OFERATIGN Fage 11

BUESTION A.0B (1.00)

WHICH one of the following accurately details a factor contributing to
- Xenon balance within the reactor.

A) Moet Xe~i2% ie formed by fission.
E) Tellurium=13% is a fission product which quickly decays to 1-135,

C) Within approximately 8 hours after startup to full power, Xe-13% has
reached ite equilibrium value.

D) Several minutes following a reactor shutdown. Xe level is increasing
becauvse 1-138 is not being produced.

(¥x¥xx CAVEGORY A CONTINUED ON NEXT FAGE XX¥Xx%)
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7@1&2&“3.&5.&5&21@.&1&&&1&@ Fage 12

QUESTION AL09 (2.00)

Biven the following information:

Time Fower Rod Fosition
(] SO W S0%
25 sec 100 W 28%

Determine the DIFFERENTIAL ROD WORTH between rod positions of S0% end S85%.
(L=.1 sec~1, Beff=,0078B6)

(X)

(xkx%%x CATEGDRY A CONTINUED ON NEXT FAGE #XkXX)
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QUESTION A10 (1.7%)

The reactor 1s subcritical by -.6667 delta k/k with an inserted source
contributing 1000 neutrons per generation.

A) What is the reactorr countrate? (1.0)

E) Some time later, control rods insert reactivity worth +,.50 delta k/k.
WHAT will be the resulting Countrate. {+70)

(kx%%k¥ CATEGODRY A CONTINUED ON NEXT FAGE %X%xxxx)



A, FRINCIPLES OF REACTOR OFERATION Foage 14

OUESTION A.11 (1,00)

WHICH one of the following statements accurately describe the effect that
gdifferent operations will have on Shutdown Margin (8DM)7

A)
B)
C)
D)

£)

AE pramary light water temperature increases, SDM will INCREASE .
Following & shutdown, as fuel temperature conls, SDM will INCREASE.
Replacing «r old fuel element with & fres! element will INCREASE SDM.
Reducing the temperature of the D20 Tank would INCREASE 8DM.,

A Taclility nodification, which inéreased rod travel speed, would also
INCREASE SDM,

(xxxxx CATEGORY A CONTINUED ON NEXT FAGE %X¥X%k)



fé;,4EBIBEJ£LE§~QE_EEQQIQB.QEEE&ILQH Fage 15

QUESTION A.1Z (2.00)

The following information has been recorded concerning a particular heat
enchanger:

Tube Side Shell Side
Temp an 98 F 75 F
Temp out ?1.6 F 78.6 F
Flow 1600 gpm 00 —em————

a) WHAT dis the shell side Tlowrate”™ 8Show all work. {1..00

b) HOW MUCH heat i1s being transferred through this heat exchanger? Show
(1+0)

all work,

(¥%%%% END UF CATEGORY A ¥XX¥xX)
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B. FEATURES OF FACILITY DESIGN

QUESTION BE.O1 (1.00)

WHY are the MITR=-11 fuel elements finned”?

(k%x%xx CATEGORY B CONTINUED

R R R RENI—————~

ON NEXT

FAGE

IR S

Fage 16



utilized?

(X¥%3x CATEGORY B CONTINUED ON NEXT FAGE *%xkX) |
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(1.00)

tm D20 Tank blanketed with & helium cover gas”

(#¥%x%x CATEGORY E CONTINUED ON NEXT FAGE *%XXkx)




Fage 19

GUESTION B.O4 (1.,00)

 WHICH one of the following most accurately describes the materials
encountered if one were to penetrate the facility in a radial direction
away from the core”
A) Steel, Aluminum, Braphite. Lead, Foly
B) Aluminum, Graphite, Concrete, Lead
-
C) Aluminum, Aluminum, Graphite, Steel, Lead

D) Stainless Steel, Aluminum, Lead, Graphite

E) Aluminum,. Graph:te, Steel, Foly., Lead, Concrete

(xd¥k% CATEGORY B CONTINUED ON NEXT FAGE XXXX¥)



Fage 20

QUESTION E.O8 (1.90)

~ The following concern the Thermal Shield:

&) WHAT is the chief phenomencn that causes heating of the Thermal
Shield”

b} HOW 18 the Thermal Shield cooled”?

c) WHAT automatic action will occur 1f Thermal Shield Cooling is lost
while the reactor i1s operating”

(xxxxkx CATEGORY B CONTINUED ON NEXT FAGE 2XX%x)




QUESTION B.0& (1.00)

WHAT ig the purpose of the Holhraum?

(kxxx¥ CATEGORY B CONTINUED ON NEXT

FAGE x*xx%)

Fage 21



B.  FEATURES OF FACILITY DESIGN

QUESTION  B.G7  (1,00) @W@M

WHAT Burnable Foison is used in the core, AND WHY is burnable poison used?

(kx¥%% CATEGORY B CONTINUED ON NEXT FAGE X¥%XxX)



FoFACILITY DESIGN Fage 23

QUESTION B.08  (1.00)
WT are Two (2) purposes of the Core Shroud”

(8% CATEGORY B CONTINUED ON NEXT FAGE ¥xXk%)




 B.. FEATURES OF FACILITY DESIGN Fage 24

 QUESTION F.09 (1.00)

Upon & Scram, HOW are the Shim Blades prevented from impacting into their
lower positions with potentially damaging force”

(4%2%3 CATEGOFRY E CONTINUED ON NEXT FAGE *xxix)
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B FEATURES OF FACILITY DESIGN Fage 2%

QUEETION R.10 (1.00)

WHAT 18 the major difference between the Shim Elade moving mechanisms and
the Regulating Rod moving mechanism?

(202 d CATEGORY B CONTINUED ON NEXT FAGE #¥nxx)




B. _FEATURES OF FACILITY DESIGN Page 26

%
i
3

QUESTION  B.11  (2.80)

~ MATCH the location or feature from Column I with the gas from Column 11
which is utilized as & cover or operating fluid. (Each Column 1 entry
utilizes what Column 11 @as”) Column 11 entries may be used more than
once.

Column 1 Column 11
L) Void above Primary Water Pool "A) Carbon Dioxide
2) FPneumatic Tube Operating Gas F) Argon
3) Vertical Thiables C) Air
} Theraal Colamn D) Helium
) Grephite Fetlector E) Nitrooen

| (axxdx CATEGORY B CONTINUED ON NEXT FAGE *xki»)
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Feage 27

DUESTION  B.12  (1.80)

WHAT are the THREE () sources of cooling water aveilable to the cleanup
heat exchangei ., HE-27

(xxxdx CATEGORY B CONTINUED ON NEXT FAGE #x%xky)




 Bo FEATURES OF FACILITY DESIGN Fage 28

PUESTION

WHICH of the following most closely approximates the Capacity of the D20

. Reflector

A)
E)
)
D)
E)

780
600
4u0
180

O

B.13 (1.,00)

Dump Tank?

aal
gal
oal
gal

el

(¥xdax END OF CATEGORY E ¥%ixty)




QUESTION .01 (2.00)

. The gquestions below concerr operating characteristics following & reactor
o startup to 4.9 MW without any subseguent changes in experiment loadings or
®xperimental fecalities, Assune the reactor had been shutdown for 2

- oman t h' .

&) As normal operetion continues, WHAT Two (&) effects must be
compenseted for by Bhim Bank movement? (1:.%)

b)) A normel operation continues, HOW will the flux profi.ie of the core
be affected” {+9)

n
—

AL nerna) operation cortinues, and 11 no adijustment of Nuclear
Ingtrumenteation 1e made, WILL the Nuclear Instrumentation vield a
congsrvative or non~conservative reading™ Explain vour a&answer,

(wxaxx CARTEGORY C CONTINUED ON NEXT FAGE x%ssy)
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Ga. GENERAL OFERATING CHARACTERISTICS Fage 0

Assume & reasctor startup to 4.9 MW is performed Ten (10) hours after a
reactor scram from 4.9 MW, Rod control is in automatic and no manual
operator actiong are performed.

a) As operation at 4.9 MW continues, Initially HOW will Regulating Rod
» Fosition be affected”™ Explain your answer,

b) WHAT will be the Tinal position of the Regulating Rod”

) WHAT final positionis) will the 8him Elades attain™ Euplain your
answer ,

(¥« 4% CATEGORY C CONTINUED ON NEXT PAGE %X¥xik)




G BENERAL OFERETING CHAKACTERISTICS Fage 31

QUESTION C.OZ  (1.%0)

- WHAT Variable Farameters are needed to calculate the Thermal Power of the
. Reactor”

(#4388 CATEGORY C CONTINUED ON NEXT FAGE %%s%s)



Ca BENERAL OFERATING CHARACTERISTICS Fage 32

QUESTION C.04 (2.2%)

WHAT Three (J) coperating limits or safety system setpoints must be observed
Gr modified respectively 1f the reactor is to be operated with ONE primary
covlant pump and heat exchanger on line. Include values/setpoints as
epplicable.

(s%3%% CATEGORY C CONTINUED ON NEXT FAGE *3ixy)




Lo BENERAL OFERATING CHARACTERIETICS Fage 2

QUESTION C.o% (1.,00)

| Approximetely HMOW LONG doe:
eguilibrium after being «*

(¥nixx CATEGORY

it take for the reactor to reach THERMAL
ted up to full power™ Explain your answer,

C CONTINUED ON NEXT FAGE x#x¥x)



Co  GENERAL OFERATING CHARACTERISTICS Page 34

GUESTION C.086 (1.209)

WHAT facility feature(s) allow Natural Circuletion Cooling to occur? HOW
go these feoture(s) contribute to sustarining ratural circulation?

(a2 CATEGORY € CONTINUED ON NEXT FAGE ®esrx)




Qo GENERAL QFERATING CHARACTERISTICS Fage 38

QUESTION c.07 (1.%0)

HOW are fast neutrons generated in the Fast Neutron Spectrum Facility?
ig the reactor involved”

(kxxdx CATEGORY C CONTINUED ON NEXT FAGE ®¥xix)

HOW



L. BENERAL OFERATING CHARACTERISTICS Fage 36

AUESTION C.o8 (1.00)

The Medical Therapy Facility utilires Four (4) shutters to block and/or
attenuate neutron flux, WHAT are these Four (4) shutters?

(kx¥%3% END OF CATEGORY C *%¥xx)




D INSTRUMENTS AND_CONTROLS

QUESTION D.01 (3.00)

The following concern reactor scramss

&) WHAT syvetem responses occur when a MINOR Scram is actuated”

b) WHERE can & MINOR Scram be initiated?

c) WHAT system responses occur when a MAJOR Scram is actuated”™

d) WHERE can & M&JIOR Scram be initiated?

(ksxk% CATEGORY

D CONTINUED ON NEXT FAGE #*%xxx))

Fage 37

(.7%)
(.79)
(.78)

(.7%)
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QUESTION  D.02  (1.00)

l
Fage 28 1
1
1
1

; Dperating the Dump valve Switch will cause WHAT actuations?

(xk¥ax CATEGORY D CONTINUED ON NEXT FAGE ¥¥xix)
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WHICH

Al

)
c)
D)

Do INSTRUMENTS AND CONTROLS Fage 39

QUESTION D03 (1.0Q)

A reactor startup 1& underway, and the "Reactor Ready" light has energized:

tne of the following (A-D) accurately describe plant operation?

If the reflector tank level decreases, such that the reflector tank
ie not at overflow, & minor scram will result,

The regulating rod can be moved to any position of travel.
Shim Elade withdrawal motion is unlimited.

The "subcritical~bypass" pushbution should be depressed to continue a
nornal startup.

(Re3sd CATEGODRY D CONTINUED ON NEXT FAGE ¥%%ax)



Do INSTRUMENTS &ND CONTRQLS Fage 40

QUESTION D.04 (1.00)

Once all sham bledes have been withdrawn to the subcritical position, WHAT
must be performed to continue withdrawing any given blade”™

(k%32 CATEGORY D CONTINUED ON NEXT FAGE #1%is)




AND CONTROLS Fage 41

QUESTION D.O%  (1.,00)

. WHICH one of the following is required in order to initiate the Automatic
- Contreol Mode™

A) The reculating rod muet be withdrawn bevond its near-in position.
E) Deviation between power-set and actual power must not exceed 4%.

C) At least two (2) shim blades must be above the subcritical interloch
pesition.

D) The mairn tank 12 at overtlow level.

(aax3s CATEGORY D CONTINUED ON NEXT FAGE #2%33)



NETRUMENTS AND CONTROLE

Fage 42

For each Nuclear Instrumertation channel listed in Column li select the

- function(s) and type(s) respectively from Columns 11 ang 11

which are

. @ssocieted with the Nuclear Channel listed., Jtems A-1 may be used

. more than once.

Vo e e e - - S -

i

(RRaxx CATEGURY

Column 11 Column 111
Function Type
A) Automatic Rod Contrl G) Faission Chamber
B} Fower indication in M) Uncompensated
pPOwer range lon Chamber
) Feracd Indication 1) Compersated lan
Chamber

L)y Countrate Indication
£, Becram Input

Fi Gperable During O1fsite
Fawaer Outage

D CON TINUED ON NEXT FAGE *3¥%x)



WMENTS AND CONTROLE Fage 43

i :
IF~ §

h

| QUESTION  D,07  (1.00)

| WMICH one of the following most accurately describes the operating
| principle of & Conductivity Cell?

lﬁ A) The capazitance of the cell varies INVERSELY with the conductivity of
& the solution in which 1t is immersed.

| E) The resistance of the cell varies DIRECTLY with the conductivity of
A the solution in which 1t is immersed.

C) A& varying voltaye scross & conductivity cell is used to drive the
conductivity indication,

D} The recicstance of the cell veries INVERSELY with the conductivity of
the sosution it whach 1t i 1nmersed.

(Rax2y CATEGORY D CONTINUED ON NEXT FAGE X%aki)
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I ”‘NDN D.o8 (1,00)

 HOW would a feailure of the Frimary Coolant Outlet Temperature Detector
. (MT=8A), such that an open circuit in the detector occured, affect the
temperature indication from the detector™

t

(kx%%% CATEGORY D CONTINUED ON NEXT FAGE »¥%xx¥)
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QUESTION D.0% (1,00)

Frimary Covlant Flow is measured by « o. . ffere tia, pressure transmitter
that is connected across a flow nozi'le. WHICH cone %1 the following would
nost closely represent the new flow rate if the dit 'ecential pressure
decreseed by @& factor of four (4)7

f) Mew Tlow rate 38 1716 the old flow rate.

E) New flow rate 18 1/2 the o0ld flow rate.

C) New flow rate is 7 times the old flow rate.

D) New flouw rate i 16 taimes the old flow raete.

E) New Tlow rate is 4 tines the old flow rate.

Fil New flow rete is 174 the o0ld flow rate.

(¥%42x% END OF CATEGORY L $¥%xx)
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CDUESTION E.01 (1.00)

Y,

- WHAT will occur 1f the radiation monitor in the off-Qas pipe detects an
atnormal activity”?

(¥%2x¥ CATEGORY E CONTINUED ON NEXT FAGE ®X%%%)
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 DUESTION €.02  (1,00)

. WHAT is the purpose of the Flowout Fatch on the primary coclant storage
L tank?

(¥3xxx CATEGORY E CONTINUED ON NEXT FAGE 8%y )




E.03  (1.00)

, mmuw feature(s) minimize the loss of coolant due to & ramary ¥t
‘ 1' WHERE are these feature(s) iocated? ’ g el

(¥#aad CATEGURY  E CONTINUED ON NEXT FAGE #X&kw)
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QUEETION E.04  (1.00)

WHEN is & "Loss of Coolant Accident' alarm actusted” Include Setpoint.

(AN x3 CATEGORY E CONTINUED ON NEXT FAGE XXx¥xx)
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CGUESTION  E.05  (1.00)

It & large primary cocvlant leak occurs exterior to the core tank and is not
- dsolable, WHERE will core tank level eventually stabilize®

(% ay CATEGORY E CONTINUED ON NEXT FAGE *xixs)
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JESTION E.08 (1.00)

g T}i'thc containment pressure relief systen is utilized, HOW would effluent
_ passing through the system be processed?

(Ra%xt CATEGORY E CONTINUED ON NEXT FAGE %%xx»)
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CAESTION  E.07  (1.00)

{';0) WHAT source of cumpressed air i1s available during a power outage?

- b)) WHAT plant equipment is supplied by emergency compressed air?

(*2kx% CATEGORY E CONTINUED ON NEXT PAGE ¥¥%ix)
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QUEESTION E.08 (1.00)

Approximately HOW LONG can the Emergency Power Distribution System suppl;;
. Ate loads during a power outage?

(¥2%2% CATEGORY E CONTINUED ON NEXT FAGE X%xk%%)
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WUEST ION E.09 (1.00)

WHAT must be performed before the Frimary Coolant System Auxiliary Fump can
be started on Emergency Fower?™

(x¥2x% CATEGORY E CONTINUED ONM NEXT FAGE Xx%XXxx)




AFETY AND EMERGENCY SYSTEMS

one of the following can be powered from Emergency Fower?
Recombiner Heaters

Personnel Loch

Startup Channels

Frneumatic Tube

(*x%x% CATEGORY E CONTINUED ON NEXT FAGE X%x%x)

Fage 5%

o



‘will cause the Emergency Fower Motor-Generator Set to auto-stop? | i

(dxx%x CATEGORY E CONTINUED ON NEXT FAGE #»Xx%k¥)
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CBUESTION €.12  (1.00)

WHERE do the fire alarm boxes inside containment initiate an alarm?

(xxxxx CATEGORY E CONTINUED ON NEXT FAGE ¥XXx%X)



Ed3 (1,000

“i‘.g \nuﬁgatt.eillv occur it both ligquid waste tanks are alarming at

(¥xxx%x END OF CATEGORY E *k¥xx)
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CQUESTION F.O0L  (1.80)

@) WHEN (under what condition) would City Water be utilized for emergency
core couling”™

D) WHY is Cooling Tower Makeup secured when City Water is being usea for
Emergency Core Cooling?

(xd%xx CATEGURY F CONTINUED ON NEXT FPAGE ¥xXxxx)
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Fage &0

QUESTION F.02 (2.00)

@) HOW would an operator manually initiate make-up to the primary storage
tank 1f the make-up water system is operating™

b) How would an operator manually initiate make-up to the primary storage
tank 1f the male-up water system is not operatina?

(k3% xx CATEGORY F CONTINUED ON NEXT FPAGE *%%k%X%)
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OUESTION F.O%  (1.,00)

 WHAT 1s the minimum complement of licensed personnel necessary in order to
operate the reactor?

(REX%% CATEGORY F CONTINUED ON NEXT FAGE #RXE¥)
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MUESTION F.04 (1.2%)

WHAT are the four (4) Emergency Classifications for the MIT reactor?
ARRANGE these classifications from least severe to most severe,

(xxxxx CATEGORY F CONTINUED ON NEXT FAGE XkX%XX)
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- QUESTION F.0% (1.,00)

While the reactor 1s operating, an unknown cause adde negative reactivity
such that reactor power begins to decrease. WHY should the shim blades or

regulating rod NOT he withdrawn to compensate for the negative reactivaity?
WHAT could occur 1f the rodes were withdrawn?

(xxd% CATEGORY

F CONTINUED ON NEXT FAGE XXX %x)
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QUESTION F.06  (1.50)
A "Low Flow Frimary Coolant” alarm has actuated:

a) WHAT protective action should automatically initiate in response to
the above alarm?

b) WHY is the operator cautioned not to restart either or both primary
comlant pumpe or restore secondary flow to any heat exchanger that
was secured unlese all blades and the requlating rod are fully

ingerted”

(¥2xxs CATEGORY F CONTINUED ON NEXT FAGE XX¥%X%)
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QUESTION F.07 (1.00)

After operating at full power for a long time, the reactor scrams. The
caonsole operator cbserves that the "Low Fressure Shield Coolant" alarm has
illuminated. Even though a scram has actuated, WHY is the operator
directed to reestablish shield flow as quickly as possible?

(Rxx%y CATEGORY F CONTINUED ON NEXT FAGE *%%xx%XX)



F.0B (1.00)

‘ %Mﬂﬁhctaw of ntulumm Technical Specification “c’"ty'

Bl (A%¥X% CATEGURY F CONTINUED ON NEXT FAGE #X#%X)
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1

CQUESTION F.09  (1.00)

WHAT are the two (2) administrative requirements that must be met before a
routine sample can be inserted into the reactor”™

(¥xx3% CATEGORY F CONTINUED ON NEXT FAGE XXxxkkx)
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QUESTION F.11 (1.00)

WHICH one of the following accurately describes requirements for the use of
procedures by an ovperator?®

A) Verbatim adherence tc approved procedures is strictly enforced.

B) Every attempt ehould be made to follow approved procedures as
written,

C) If &an MIT procedure is less conservative thanm the Technical
Specifications, the adequacy of the procedure can be approved by MIT
reactor management.

D) Approved procedures are guides., and do not require compliance.

(¥¥x¥% CATEGURY F CONTINUED ON NEXT FAGE ¥XXxxX¥)
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QUEST ION F.12 (1.00)

WHOSE permission is required before a "Warning Tag" can be posted?

(xxxxx END OF CATEGORY F X¥¥%xk)
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VOUESTION 6,01 (1.00)

pl WHAT Two (2) types of dosimetry are all personnel working at the MIT
- reactor reguired to wear”?

(¥3%x%% CATEGURY G CONTINUED ON NEXT FAGE ¥%Xx%x%)
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 ﬁUEST;ON B.02 (1.00)
WHICH one of the following most closely represents the exposure rate on top
©f the reactor (abcve the shielding) when the reactor i1s cperating at 4.9
MW
A) 1 mrem/hr
R) 10 mrem/hr

C) S0 mrem/hr

D) S0 mrem/hy

(Rkxdx CATEGORY O CONTINUED ON NEXT FABE XXx%xX)
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QUESTION 6.032 (2.50)

WHAT Five (5) things will occur if the Exhaust Air Eifluent Monitoring
System picke up radiation levels in excess of operating limits?

(x4%x3 CATEGDRY G CONTINUED ON NEXT FAGE A%X%¥)



B, RaDIATION CONTROL AND SHFETY

QUESTION G.04 (1.,58%0)

&) WHAT type of detector(s) monitor liquid wsste effluent from the waste
storage tanke to the sanitary sewer?

b) WHAT will occur if the liguid waste effluent monitor(s) alarm on high
radiation™

(¥xxxx CATEGORY O CONTINUED ON NEXT FAGE Xkkkx)
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 QUESTION G.08 (1.50)

WHAT type of contamination 1e associated with D20 AND WHAT should be
avoided when working with D20 in order to minimize any exposure hazard?

(k¥%xx CATECORY G CONTINUED ON NEXT FAGE *¥xXXxX)
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. QUESTION 6.06  (1.%0)

HOW can it be confirmed 1f &n individual has been exposed to neutron
radiation®

(kx¥xxx CATEGORY £ CONTINUED ON NEXT FAGE *Xx%x%k)
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CQUESTION 6,07  (1.00)

You have discovered some contamination on your hand during & frisk., HOW
Cwould you FIRST attempt to remove this contamination?

(kxxix CATEGORY G CONTINUED ON NEXT FAGE ¥¥XXxx)
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QUESTION 6G.08  (1.%0)

ifMHAT are the gquarterly NRC limite for radiation exposure of individuale in
| restricted areas”

(F%3%4 CATEGORY G CONTINUED ON NEXT FACE X%%X¥%)
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AND BRFETY Fage B0

ESTION 6,10  (i.80)

AT Three (3) precautions can be taken by a radiation worker to minimize
t ir exposure from a radistion source”

&
b |
'l
p
t

(4% CATEGORY G CONTINUED ON NEXT FAGE "%y




QUESTION G.i1  (1.00)

A sample reading 1 Rem/hour is placed behind a 2 centimeter lead shield.
WHAT will be the resulting exposure rate” Assume No buildup and a linear
attenuation coefficiente equal to .52 cm-1.

1
|
|
|
3 l
6. _RADIATION CONTROL AND SAFETY Fage 81 i
|
|
:

(xxxxy END OF CATEGORY G %¥¥%x)
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-MNQIPLEQW,QE. REACTOR OFERATION Fage 82
ANSWE R A0l (1.00)
REFERENCE

MITR=11, Rx Fhysice Notee, Reactor kKinetics

ANGWER A0 (1.00)
o1, 0)
REFERENCE

MITR=11, Ry Fhysics Notes, Reactivitly Feedbac)

ANSWE K “, 08 (3.00)
D (1.0
REFERENCE

MITR-=11., By Phyeics Notes. Reactivity Feedbacl

ANSWE R A06 (1.00) redpency”
A (.’ 0‘:3'
REFERENCE

MITR~]11, Rx Fhysice Notes, Reactoclr Startup

ANEBWER A0S (1.00)
v

A (1.0)

REFERENCE

Robert Reed Burn, Intro. To Nuc. RKeactor Operatione, pas 4-14 to 4-24

(R0 % CATEGORY A CONTINUED ON NEXT FAGE saxxy)
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ANGWER A, 06 (1,00)

&) (=1.4E~4 # & degrees = ~-7E-4 delta k/k (.2%)
(~7E~4 delta L/k) / (.,001 delta k/k/inch) [.28) = ,7 inches [.29)
B) The contrel rod moves out (.25)
| REFERENCE
ot pim

ANGWE ¢ a.07 (1,00)
D (1.0)

REF ERENCE

Robert Reed Burn, Intro. 7o Nuc., keactor Operations, page 5-1@
ANSWER a4, 08 (1.00)
B (1.0)

REFERENCE

MITR~11, Reactor Systems Manual, Chapter 10

ANSWE R a9 (2.,00)
From inepection, Doubling Time = 285 seconds (. %)
T=DT/1n2 T=e36.07 sec {.9)
Ueina Inhour Equation and neglecting the prompt contribution,
T= (Beff-p)/Lp reduces to p= Beff/(1+TL) {+29)
P = 00786/ (1436.07 %.1) = oo delta h/k (.5)

Therefore, differential Rod Worth is opol1 delta k/k between 50 and 395%.
{«28)

(h¥xxx CATEGORY A CONTINUED ON NEXT FAGE »%¥%ix)
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}

- ANGWER A0 (1.79%)

Kettl & 1/ 1=-p (.2%) Keffl = 1/(1-(~,6667)) = ,60 («29%)
Ch= &/ 1-keff (e 29) CR = 1000/ 1-,60 = 2500 (.2%)
New core reactivity = «, 6667 + 50 = «~, 1647 delta k/h {+28)
KetTt = 1/ J-p = 17 (1-(=.1667)) = .B371 («29)
CRe 10007 1=, B5%71 = 6998 («2%)
REFERENTE

M1TK~11 Fx Fhysice Notes, Subcritical Multiplication

ANSWE R Aol (1.,00)
A 1.0
REFERENCE

Technical Specitications

ANSWER ALD (2.,00)

) (tube flow)¥(tube delta T) = (shell flow)s (shel) delta T) (+2%)
shell flow = 1600 ¥ (95-%1.6)7 (78.6~7H) (+9)
shell flow = 1511 apm (,2%)
b) Q=mCp(dT) (+29)
=(1600 gpm ¥ 1min/&Osec X lcuft/7.48gal ¥ 62.41b/cuft) ¥ (1btu/lbsF)
X(Z.4F) (+3)

O=7%6.4 BTU/ set (2%8)

(axsdy CATEGORY A CONTINUED ON NEXT FAGE 2x8sy)
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- ANSWE K B0 (1.00)
1o increase the surface available for heat transfer (1.0)
&

. Reactor Systems Manual, page 1.2

- ANSWER B.02  (1,00)
: In the A-ring and or B-ring (1.0) o s P 27 R
REFERFNCE

Reactor Evatems Marnual-1.,2

ANSWEK B.03% {1.00)
Yo maintain DO purity (1.0
REFERENLE

Reattor Systems Manuval-1.%

HNEBWE R E.Q4 (1.00)
€ (1.0)
REFERENCE

Reactor Systems Manual-1.2

ANSWER B.O8 (1.%0)
a) Gamma Radiation Heating (.%5)
b) (Demineralized) water 18 circulated through cooling ceile an the lead

(+9)
) A reactor scram will regult (.5)

(#2dxy CATEGORY B CONTINUED ON NEXT FAGE ®%¥x¥)
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; Reattor Systems Manual- 1.2 and 3,13
v"
ANSWER B.O& (1.00)

‘:‘o create a large uniform flux of thermal neutrong (1,0)
 REFERENCE

Reactor Bystems Manual=1.2

- ANSWER B.O7 (1.00) w aw/
Boron (%), to permit more fuel to be loaded into the core (.9)
REFERENCE

Reactor Syeteme Marual-1.4

ANSWEFR B, OB (1.00)

16 provide an outer flow path for primary coolant
To support the fuel storage liner

——
- -
5 RA Y
—

REFERENCE

RgM~1.7 and figure 1.4

ANSWE R E.O® (1.00)

Hydraulic Resistance in the guide tube (.%) acts as & damping force on the
shim blade assembly (.9)

- REFERENCE

Reactor Systems Manual-1.10

ANSWER K. 10 (1.,00)

The regulating rod mechanism has no electro-magnet assembly (1.0)

(¥%9%%x CATEGORY B CONTINUED ON NEXT FAGE ¥akxx)
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REFERENCE

Reactor Systems Manual-1.10

ANSWE R B.11 (2.90)
1) C {(.% gach)
) C
%) A
4) A
REFERENCE

Reactor fveteme Manual=2.10

MNSWER B.12 (1.80)
Becondary Coolang Gystem (.5)
City Water (.ﬁ)w ‘

REFEREN(CE

Reac tor Systems Manval-2.4

l
|
|
i
|
1
|
|
|
i
XA e A "}m“y e/ f oetion 1
|
|
|
1
|
ANSWER B.s13 (1.00) 1
D, 1% gal (1.0) |
 REFERENCE

Reactor Systems Manual fiqQure 2.2-1

(axxda END OF CATEGORY E Xxk¥x)
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ANSWE K c.01 (3.00)

&) Ehort lived fission product poisons (.7%5)
Fuel burnup (7%)

OR FTemperviie Lacreanst
b) The axial tlux profile moves upward in the core (max flux moves upward)
(9)

) Non~Conzervative (.2%), Flux redistribution decreases the “lu seoen by
the detectors (.40) even though total power 18 stil. the same (or
greater, (.3%)

REFERENCE

Fracedures Manual-2.4 page I

ANSWER B 7 b (X.00)
@) The regulating rod will drive in to compensate for e burnup (5)
BY Fully ingserted (.9)
£) One Shim Blade ( the one eelected) will rundown (.%) (30 seconds) after
the Regulating Rod reaches 1te near-in position (.5)., The other Shim
Blades will maintain their criginal position (.%9), because they are not
affected by the rundown (,8).,

REFERENCE

Frocedures Menual-=2.4 page

ANSWER C.03 (1.30)

Frimary Flow Ra)te (.25%) and delta T across core (.2
Reflector (D20) Flow Rate (.52) and Refle~tor delta T

)
(
Shield Flow Rate (.25%) and Shield delta T (.2%)

28)

REFERENCE

Frocedures Manual-2.4

(k%%xx CATEGORY C CONTINUED ON NEXT FAGE ®X¥x))
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ANGWER C.04 (2.2%)
Fower (.,9) <= 2,8 MW (.2%)
Scram setpoint (.%) set to 2.75 MW (.29)
Flow Scram (.5%) set to 200 gpm (.2%5)
REFERENCE

Frocedures Marual-2.4

ANEWER C.0% (1.00)

24 hours (.85), the graphate reflectnr takes & long time to reach thermal
equilibrium (.%).

REFERENCIE

Reactor Svetems Manual-6.4

ANSWER C.O8 (1.2%)

Four convection valves on the lower part of the core shroud (.%) will open
when pressure above the core exceeds the presssure below the core (.79)
allowing natural carculataon coolairmg to occur.

REFERENCE

Reactour Syseteme Manual-1.1%

ANSWER C.07 (1.50)

Nevtrone produced by the reactor (.20) asedhesmatsred st he—taermer]
L o Riiaaety SR SEEISTEPC S EVERE FSVCRIE SNSRI S A I S e SV Ly o oS = S e o S
L R A amn = Bn e S S a e A o s maae oo S e e S S S Ee & Jaae w i g b

F Lidcan SR TSP SRR TS S LA R A et o o & e e iy N 3 A
Smpinge (o enricked foel in the GCHI iy, preduch fose netrons via Lriron.
REF R;T‘!'{CE s fac iy, o )

Reactor Systeme Manual-2.3

(xxxdx CATEGORY C CONTINUED ON NEXT FAGE kxkix)



ANSWEF C.08  (1.00)

. D20 Blister Tank (.2%)
W20 Shutter Tank (.2%)
- Boral Shutter (.25)

. Lead Bhutter (.2%)

REFERENCE

(¥x2xx END OF CATEGORY

G BENERAL CPERATING CHARACTERISTICS
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 ANSWER D.OL  (3.,00)

L @) all six blades drop into the core (.2%) and drives run in (.2%5)
‘ regulating rod drives an (.2%9)
f‘b) reactor console (.4) or medical therapy room (.2325).

) all six blades drop into core and drives run in ) (minocr scram)
' regulating rod drivee in 3

Dump D2C retlector (.28)
Geal the containment (.28

d) reactor congole (,40) or utility room (.2%)
REFEFENCE

Reat tor Systems Manual=4,1

ANGSWE D.0OZ (1.00)

Dump the L2 reflector (.5 and
Cauze a minor scram (.%5)

REFERENCTE

reactor systemsg manual-4.1

ANSWER D03 (1.00)
B (1.0)
 REFERENCE

Reactor Systems Manual, 4.1-4.3

ALSWER D.04 (1.00)

Depress the "manusl-control" pushbutton (1.0)

(#2%%% CATEGORY D CONTINUED ON NEXT FAGE ¥¥¥¥x)
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f?ﬂ'msu:s

? *0ccter Systems Manual-4.4

- ANSWER D.OS  (1.00)

A (1.0)

| REFERENCE

Reactor 3yetems Manual-£.4

 ﬂNSNER D.O& (Z.00)
Channel 131 B C.,D.EG.H (.1 each)
Channel 3: B,.C,E,F XN (.1 each, "F" i& worth ,2)
Channel % B,E.H (.2 each)
Charnel 7: R, {3 @ach)
Channel 8: B.F.H (.2 each)
REFERENCE

Reactor Systems Manual 5.1-5.9

- ANSKHER D.O7 (1.00)
D 11 0)
REFERENCE

Reactor Syztems Manual ¢.2.1

ANEWCR D.0B (1.00)

The temperature indic *ion would be hignh (1.0)

(kx¥xx CATEGORY D CONTINUED ON NEXT FAGE ¥xxx¥)
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REFERENCE

Feactor Systeme Manual~-6,2

ANGWE K D.0O® (1.00)
B (1.0)
REFERENCE

Reactor dysteme Manual &.5

(anian END OF CATEGORY D ¥xxkx)
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ANSWEF E.0 (1.00)

Off-gas is isclated (1.0) (blower stops and two isolaticn valves close)
AR 6 a (@
REFERENCE

Rerctor Syeteme Manval-71.4

ANBWEF E.02 (1,00}

To protect the primary coolant system (.7%) againet overprevesuriration
(.20), (protection against tank overpressure not acceptable).

FEFERENTL

Keactor Bysleas Manual=7.4

ANSWEF .02 {1.00)

Anti-siphon valves (.0 leceted above the core inlet piping pencvirations
(u‘..\)t

REFERENCE

Frocedures Manusl 4,4.4.48 page |

ANSWER E.04 (1.0Q)

When the primary coolant leve) drops (,333) 4,0 (,333) below the overftlow
point (.333). i ¢ tas
S ary Morsse Cow Coce ! (-2,
REFERENCE

Froredures Manual 4.4.4.4 page 1

ANSWE K E Q8 (1.00)

At the reactor inlet penetration (1.0) (~82" on level gauge)

(k23 CATEGURY E CONTINUED ON NEXT FPAGE 9%y
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A*I’ENRNCE

| Frocedures Manual 4.4.4.4 page 2

A high efficiency particulate filter (.%) and an &ctivated charccal filter
(+5) (would remove particulate matter and radicactive iodine from the
eTfluent ).

REFERENTE

Reattor Syetems Marnual-B8.208

ANBWE K E.07 (1.00)
&) &N En@rgency comprescid air cylander (.9)
b) air locke (+5)
REFERENCE

Reactor Syetlems Manuel-8.208

ANBWEH E.OE (1.00)
four houre (1.0) (‘f""’ ’f?# &4’/ d//“/%/
REFERENCE

Reactor Systeme Manual~-8,327

ANSWER E.09 (1.00)
Reset ite circuit breaker (1.0)
REFERENCE

Resctor Systems Manusl-8.27

(432 % CATEGORY E CONTINUED ON NEXT FAGE xaiiy)
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ANSWE K £.10  (1.00) ~Zaeidacl

REFERENCE

Reactor Systems Manual~8.34

BNFWE R .31 (1,00)
NGt mel power 18 restored (1.0)
REFEIENCE

Reactcr Systems Manual -8.%¢

ANBWER E.d2 (1.00)
In the control room (1.0)
REFERENCE

Reactor Systems Manuai'-8,47

ANSWER Esl (1.00)

City water solenoid valve closes
Sump Fump(s) stop

o :-a

e o
REFERENCE

Reactor Systems Manual-9,11

(kxxxx END OF CATEGORY E X¥%%xx)
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F.01 (1.%0)

it &) Core tank level drops below the reactor inlet penetration (1.0) (=%2" on
g the leve! geuge)

.ib) To ensure full city watur pressure to the spray nozzles (.%) (ECCS)
KEFERENCE

Frocedures Matual 4.4.4.4 page 2

ANGWE R F.02 (2420)

&) apen WV=23 (.03 (valve o not reauired)
haold open HV~1UJ ueing the push button loceted by the primary storage
1."‘- (o!,o

b) Connect fTire hose (%) from make-up storage tank (.2%) to primary
gtorage tenk (L,2%) and a&llow gravity feed (WV-11 to WV-20)

ANSWE F F.0F (1.,00)

Yuo licensed aperatore (51, at least one of which is an SRO (.%).
ANEBWER F.04 (1.2%)

Unusual Event (.20 (.25 for correct order)

Alert (.2%)
€ite Area Emergency (,.2%)
General Emergency (.2%)

REFERENCE

Frocedures Manual 4.4 page o

ANSWE R F,08 (1.00)

(Because the source of the -p 18 unknowr) the reactivity may suddenly
reappear (.9%), possibly initiating an excursicn (.5).

(#8082 CATEGORY F CONTINUED ON NEXT FAGE s#xsx)
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REFERENCE

X

7 Frocedures Manual 4.4.4.6 page 1

ﬁamumtu F.O06  (1.%0)
ﬁ #) minor scram (%)

b)) tu prevent sending & cold slug of water through the core (1.0)
*EﬁﬁtﬂENcE

Procedurse Miaual %,.0.4

ANSWES F.07 (1.00)

APCaUBY the reactor sldelds may reguire & leng tine (B houre) to o0l (.8).
In the meantime, hioh temperatures could melt the lead shielding (.9).

REFERENCE

Frocedures Manua) 7.4.,7

ANBWET F.OR (1.00)

To establaeh limats within whach tne inteqrity of the fuel clad ie
maintained (to protect tuel clad integrity!, (1.0)

REFERENCE

Tecthnical Specaifications 2.1

ANSWER F.09 (1.,00)

Completed Irradiation Information Form presented to duty operator (.95)
Duty operator gives permission (.9)

REFERENCE

Procedures Manual 1.10 page 5

(k0% CATEGODRY F CONTINUED ON NEXT FAGE %85uns)
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| ANSWE R F. 10 (1.00)

- Procedures Manual 1.12 page |
| ANEWER TS Y

B 1.0
REFERENCE

Frocedures Manua' 1.5 page |

ANBWE F F.02 (1.,00)
an-duty consele sperator (1,00
REFERENCE

Frocedures Manuel 1.14

(*x8ay END OF CATEGORY F #s3xy)
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ANSWER 6.01 (1.00)

Film badge (beta gamma) (.%)
Focket dosimeter (gamma) (.9%)

REFERENCE

Procedures Manual 1.14 page
ANBWE G.O2 (1.99)

REFERENCE

Reacto: Svzteme Monual 1.14

ANSWER 3,03 (2.80)
Intake (.%7) and Exhaust (.%) tuttertly dampers close
Intake (.9%) and Exhaust (,%) fans stop
Auxiliary Fan stope (.5)

REFERENCE

Reactor Evetems Manual B8.1%

ANBWER G.04 (1.%0)

a) Gamma Scintillation (.79%)
b)) Sewer Pump Trips (.75)

REFERENCE

Reactor Systeme Manual 7.4.2

ANSWER G.N5 (1.50)

T it e

L e e e SO

Avoid skin contact (.5) and breathing D20 vapor (.5)

(Yhkay CATEGORY 6 CONTINUED ON NEXT FAGE ®&¥xx)
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A
8

- Frocedures Manual 5.7.4
ANSWER G.06  (1.50)

Count the activity of the Indium Foil (.%) atop the individual's film badge
(%) Activity ©f this Indium indicates neutron irradiation (.9).

REFERENCE

prDC .l’L""B. M&.’rﬂ.'“] 4 . 4., a 10

ANSWE T (.07 (1,00}
Wagh the &l jected area with soap (J5) and lukewarm (.29) water (.29).
EVERENCE

Frocedures Manvel 4,464,810 page 4

ANSWE K G.08 (1:50)
Whole Rody 1.2% Rem/0tr (,%)
Skin 7.8 Rem/ Gt {+9)
Extremities 18,70 Rem/Qtr (.%)
REFERENCE

RFD, Appendix 2

ANBWER G.0%9 (1.00)

10 CFR 20 Appendix B (1.0)
REFERENCE

10 CFR

(AR CATEGORY G CONTINUED ON NEXT FAGE #aasn)
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| B RADIATION CONTKOL AND SAFETY Page103

ANSWER 6G.10 (1.%0)

Minimize time near the source (.95)
- Maximize distance between the worker and the source (.9)
. Utilize shielding to reduce radiation levels (.9%)
REFERENCE

Standard radiation worker knowledoe

ANGWE & G.11 (1.00)
I (1 R/hr)e”~ 5282 (1.0) from l=)lote -ux
= 36 R/hr
REFERENCE
CAF

(¥¥x%y END OF CATEGORY G #xsny)
(Rxxawanndry END OF EXAMINATION $¥5XxXXE%2Y)
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) TEST CROSS REFERENCE Fage 1
QUESTION _VALUE  REFEKENCE.
1,00 FOOOILT
1.00 SOO0224
1.00 PO00228%
1,00 QOO0226
1,00 FOOO227
1.00 OOO228
1.00 QOO022%
1.00 SOOCIRO
2,00 SOONL ™Y
1.7% FOOO2A2
1.00 FOOO22T
2,00 FOO0234
14.7%
1,00 SOO0LIS
1,00 SOOOLIs
1.00 QOOORXT
4,00 FOOOIIB
1,80 FOOOIIY
.00 SOOOZ240
w07 1.00 GOO02a1
B, 08 1,00 SONID4S
B, U% 1.00 FOOUZY"
5 . 4‘- ) : « L0 SOUCraq
B.i1 2,80 PO 248
B2 3. 850 GOOOCA4
B,13 3.+20 KOO0VZ47
! ! . 5‘ )
.0 3. 00 SONQr4 8
c.02 3.00 RUOOET
C.03 1,50 GOOOREQ
C.04 i8S QOO0
.08 1,00 ROOOIKT
C.06 1,38 POOO28I
C.07 1.90 FOO0O254
c.o8 1.00 FOOO28S
14,50
D.01 3,00 FOOLZS
D.02 1.00 SOOOZS7
D.OZ 1.00 OO0258
D.04 1.00 QOOO259
D.0O% 1,00 FOOO260
D.0& 200 FOO0261
D.O7 1,00 QOO024Z
D.oB 1.00 FOO026T
D . C";' 1 . (618} ‘9000264
13,00

L E.OL 1.00 POO026S
'xl.;



E.02
E.O03
E.04
% E.O8
w“t t’o‘
E.O0B
E.09
E.10
E.11
E.12
€.13

F.o1
Fa.02
F.0%
F.04
F.0%
F.06
F.Q7
F . OH
F.Q%
F.1%
Faid
Fyd2

G.01
8,02
G.03
G.04
G.0S
G.0é
G.07
G.08B
G.09
G.10
G.11

1.00
1.00
1.00
1.00
1,00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

- -

———

—— -

100,00

FOOO266
QOOOZ67
000268
FOO0O269
SOOOZ70
FOO0OZ71
QOOOZ72
GOOOZ7E
FOO0O274
SOO0Z7S
FOOOZT76
SOOGZ77

FOO0278
QOCQZ7H
FUOGI8C
7 M02e1
FOOO2EBY
TeOOARS
FOOOZH4
FO0O02RSG
LR
000287
FOOLLEE
SOOOLRY

FOOOL90
SOQDEY]
SO0Q292
SOOOZST
FO00294
FOOOIYS
FOOOIE
QOOO2T7
SO00298
SOOOI29Y
SOOOTO0

TEST CROSS REFERENCE

Fage 2
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e
{

CQUEEBTION  H.01 (1,00)

g WHICH one of the following are true concerning Delaved and/or Frompt
Neutrong™

ol A) Delaved Neutrons are born at higher energies than Frompt Neutrons.

E) The average energy of a Delayed Neutron is 2 MeV.

C) Peleayed Neutrons are more likely to be lost by leak

age and parasitic
absorption than Frompt Neutrons.

D} In the process of glawing down, the fraction of Frompt Neutrons that

are lost is larger than the fraction of I.h.-w? Neutrons that are
lost. t’dty

(¥Ax%% CATEGORY MW CONTINUED ON NEXT F AGE S %%R)
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CQUESTION H, 02 (1.00)

fffNHICH ene of the following accurately describe the effect that Moderator

fa)

E)

C)

D)

Temperature has on core physice™

A modorator temperature increases, the mearn free path between
gcattering collisions decreases.

Less neutrons will exit the core as moderator temperature increases.

Ae maderator temperature increases., neutrong are more likely to be
absorbed by Urarduam 232 and Plutoniun=240,

Rod Warth will increase as moderator temperature decreases.

(X¥XH% CATEGORY M CONTINUED ON NEXT FAGE Ax¥aix)
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CGUESTION H.03  (1.00)

WHICH ore of the 'o0llowing accurately describe the effect that Fuel
Temperature has on core physics?

A) A fuel temperature decrease results in Doppler Eroadening of U-238
and Pu-280 resonarnce peals and the decrease of resonance escape
probability,

E) & decrease in fuel temperature will decrease neutron absorption by
U=238 and Fu-240,

C) A Tuel temperature increase resulte in Doppler Broadening of U-23
and FPu=240 resanance peale and the decrease of neutron absorption

curdng molerataon,

DYy & Tuel tenperature decrease will decrease the resonance escape
probability.,

(XX CATEGORY H CONTINUED ON NEXT FAGE #%x%x%)
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A)

E)

G

D,

Mo REACTOR THEQRY Fage

QUESTION  H.04  (1.00) (Pueddon Taedetee!

. Mith the reactor critical, a Source is introduced to the core. WHICH one
0t the following iz an accurate statement S0 gersrations AFTER the source
is inserted”

The new countrate will be the original countrate FLUS 50 times the
Sources’ contribution per generation.

The reactor will be Bupercritical, and the countrate will be
increasing in an exponential fashion.

The countrate will be identical to the countrate before the source
wae added.

The baard operator wanild notice a positive period.

(*Axxy CATEGORY H CUNTINUED ON NEXT FAGE ®&%%%)
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COUESTION  H.O05  (1.00)

Kath the reactor at 25% power the control board operator scrams the
reactor. WHICH one of the following most closely represents the resulting
reactor behavior? Assume "rero power" is equal to or less than .001%.

RA) A prompt drop followed by a =80 second period decay to rerc power,

B) A prompt drop followed b/ a =24 second period decay to zero power

C) A prampt drop followed by a =26 second period decay, followed by &
=80 second period decay to tero power .,

Di A prompl drop to essentially zero Fower,

(¥ CATEGORY H CONTINUED ON NEXT FAGE %% %x%)
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GUESTION H.06  (1.00)

- Over & periocd of time while the reactor is operating in the automatic mode
at BOO KW, the fuel temperature increased from 400 degrees to 405 degrees
C., Assuming the temperature coefficient for the reactor is =1.4 » 10%%-4
delta k/h/degree C, the regulating rod is worth 0,.1% delta k/k/Zinch, and
none of the other control elemente move.

e

@) HOW FAR would the regulating rod move to compensate for the
temperature change”® («+78)

b} In What direction would the regulating raod move? («29)

(Ax¥*% CATEGORY H CONTINUED ON NEXT FAGE XkXkX)

Q



He  BREACTOR THEDR Fage 10

QUESTION H, 07 (1.00)

What would be the expected consequence of loading fuel in the manner
gepicted in the figure below. (Fuel elenent 1 is loaded first, fuel
element 2 loaded second., ete).

eeser (OFTTIETE

m) The 1/NM L0L would be concave., &nd would precgict critical mass in an
}

Lid Qi f (3] i & me ner .,

Bl The 1/t 10t woul B convey, and would predict Criticel mase in &
{ et 11 ! the i F .

{ The 178 plet wauld b toncCave, and would predict critical mass in &
O 1 e

DY 7 oM o plot would be canve « and wowld predict critical Mmass 1N an
unconservat e el

(XX34% CATEGORY H CONTINUED ON NEXT PAGE LS S
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CQUESTION H.08  (1.00)

- WHICH one of the following accurately detail a factor contributing to Xenon
(halance within the reactor.

A) Most Xe<118 ie fTormed hy fission.
Bl Tellurium=12% i a fission product which quickly decays to I1-135,

C) Within approdimately 8 hours after startup to full power, Xe-13% has
reache ite egquilibrium value,

D) Several minutes following a reactor shutdown, Xe level is increasing
because I-108 18 not being produced,

(R¥¥x% CATEGORY H CONTINUED ON NEXT FAGE *¥xXx)
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Given the following information:

Time Fower Rod Fosition
0 SO W Q0%
29 sec 100 W D%

Determine the DIFFERENTIAL ROD WORTH between rod positions of S0% and 5%%.
(L=,1 sec~1, Beff=,00786)

v
(M)

(X*%%%x CATEBORY H CONTINUED ON NEXT FPAGE ¥kxkx)




| 'Me;;r.cm-msmx

RUESTION H.10 (1.7%)

contributing 1000 neutrone per generation.

A) What is the reactor countrate™

WHAT will be the resulting Countrate

(vax4x CATEGORY H CONTINUED ON NEXT FAGE XXx¥ik)

‘ .

Fage 13

The reactor is subcritical by —.6667 delta k/k with an inserted source

(1.0)

E) Some time later, control rods insert reactivity worth +.50 delta k/k.

(.7%)
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CQUESTION H.11 (1.00)

WHICH one of the following statements accurately describe the effect that
different operations will have on Shutdown Margin (SDM)?

A

R)

)

Di

E)

As primary light water temperature increases, €DM will INCREASE.
Following a shutdown, as fuel temperature cools, SDM will DECREASE.
Replacing an old fTuel element with & fresh element will INCREASE SDM.
Rediuc ing the temperature of the D20 Tank would INCREASE SDM.

fo dacility oudifacabtion, which increased rod travel speed. would also
INCREASE SDH,

CRARRE CATEGORY H CONTINUED ON NEXT FAGE ¥%X%%)
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The followinag concern Safety Limite:
@) WHY is water height above the core included as a Safety Limit variable?

b} WHAT other plant parameters are needed to verify that Safsty Limite are
being adhered to? Assume core parameters have not been changed.

(kxxkx CATEGORY M CONTINUED ON NEXT FPAGE Xx¥x%)
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7

OUESTION  H.13  (2.00)

&5“1t.r a4 reftueling or change in core loading, the accuracy of the Safety
. kimit graph must be reveritfied. DESCRIBE the variables that are involved
AN reverifying the Safety Limit graph?

(*¥3%xd CATEGORY MW CONTINUED ON NEXT FAGE ¥5¥x¥x)
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CQUESTION  H.14  (1.00)
?3KWH!CH one of the following ‘gn accurate?

A) It ie more likely for Heavy water to lealk into the light water
primary system than for the Light water to leak into the Heavy water
system.

E) The neutron migration length in Hea.y water ie greater than the
neutron migration length in Light water.

C) 11t Light water were ta anter the Heavy water reflector, a positive
reactivity effect would result. L]

D) 11 Meavy water were to enter the walls and bottom of the core tank, a
negative reactivity effect would result first.

E) Heavy waler has & larger absorption cross section than Light water,

(*kx%% EnD OF CATEGORY H XXx4%)
l; La 3 '~
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S L ICIEN A T PR LS S

CGUEBTION  1.01  (1.00) (ireehhon Teiter/

- WHICH one of the following most closely represents the exposure rate on top
of the reactor (above the shielding) when the reactor is cperating &t 4.9
MW

A) 1 mrem/hr
B) 10 mrem/hr

C) 20 mrem/hr

D) &0 mrem/hr

(A%x%¥x UATEGORY 1 CONTINUED ON NEXT FAGE ¥x%k%)
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AND_HAZARDS

QUESTION 1.02 (2. 50)

WHAT Fave (5) thinge will occur 1f the Exhaust Air Effluent Monitoring
System picke up radiation levels in excess of operating limits?

CAREXN CATEBGURY I CONTINUED ON NEXT FAGE ¥%X3%)
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gd
CGUESTION 1,03 (1.%0)

b

&) WHAT type of detector(s) monitor ligquid waste effluent from the waste
storage tanks to the sanitary sewer”?

b) WHAT will occur 1f the liguid waste effluent monitor(s) alarm on high
radiation?

(k¥xxds CATEGORY I CONTINUED ON NEXT FAGE ®R% k%)
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ATER]ALS HANDL ING DI1SFOSAL Fage 21

TWHAT type of contamination is associatad with D20 AND WHAT should be
ugavaldod when working with D20 in order to minimize any exposure hazard?

(¥xxxx CATEGOFRY I CONTINUED ON NEXT FAGE ¥%X%xx%)




1,08 (4.50)

can M anrmod it an ihdivi~au01 has been exposed to neutron
ation?

(xs¥xx CATEGORY I CONTINUED ON NEXT FAGE *Xxks)




«HN »at‘be v (1000)

have discovered some contamination on your hand during & frisk. HOW
d you FIRST attempt to remove this contamination?

(kxxx3 CATEGORY 1 CONTINUED ON NEXT FAGE *%%x#
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10N 1.07  (1.50)

are the NRC quarterly limits for radiation exposure
ricted areas?

e

(Rxdx CATEGORY

of individuals in

I CONTINUED ON NEXT FAGE ¥%xkx)
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LmudﬁﬂDIDQE_JYE MATERIALS HANDLING DI1SFOSAL
AND _HAZARDS

CGUESTION 1.08  (1.%0)

WHAT Three (3) precauticns can be taken by & radiation worker to minimize
. their exposure from & radiation source”?

(#xxxx CATEGORY I CONTINUED ON NEXT FAGE *¥Xx%%)




DICACTIVE MATERIALS HANDLING DISFOSAL Saen i
HAZARDS

BUESTION 1,05  (1,00)

Ao osample reading 1 Rem/hour is placed behind a 2 centineter lead shield.
WHAT will be the resulting exposure rate? Assume no buildup and a linear

tarmnx CATEGORY I CONTINUED ON NEXT PAGE XXx%x%)




- La_ BADIOACTIVE MATERIALS HANDLING DISFOSAL Fage 27 ;
| AND HAZARDS

COUESTION 1,10  (1,50)

You wigh to store a small radivactive source temporarily in the reactar
buildinag. The source strength is estimated to be 500 millicuries and it
emite gamma rave of an average energy of 1.3 Mev. CALCULATE how far from *
the source you would have to erect a "CAUTION - HIGH RADIATION AREA"
barrier. Show all woark.

(axxxx CATEGORY I CONTINUED ON NEXT FAGE XXXk¥)




1. RADIOACTIVE MATERIALS WANDLING DISFUSAL B G
. BND HAZARDS

CBUESTION  1.11  (2.00)
;f“thc following measurenents are made from & beta-ganma point source:

< Rem/hr at six inches
Q.5 mrem/hr at ten feet

. What are the relative fractions of betas and gammas emitted” GState all
- assumptione and show calculations.

E]

(¥xx3d CATEGORY 1 CONTINUED ON NEXT FAGE XkX%Xx)




AND_HAZAFRDS
1.12 (1.00)

e tuated”

J0ACTIVE MATER1ALE HANDL ING DISFOSAL

(RXA8% CATEGDRY 1 CONTINUEL ON NEXT FAGE ®amiy)

Fage 29

AT must be sseumed 31 the High Radietion Get-Up Ares Vault Alarm has




i

ILWL&LW&DL ING _DISFOEAL Fage 30

COUEBTION 1.43  (1.00)

n WHICH one of the following correctly describe when Action 11X would be
tmv!.nontod’

"l

Tt T

¢

D)

E)

There is cdanger that people in the path of the ef?luent might
receive an inteqgreted dose 21 more than 1 Rem whole body or % Rem
thvroaa &% & result of exposure to the effluent for 1 hour.

There is danger that people in the path of the effluent have received
@n antegreted dose of more 10 Rem whole body or 50 Rem thyroid as @
result of evposure to the effluent for 1 hour,

Thee celease ds such that the probable internal dose to people in the
patt of the effluent is lesy than 1 Rem whole body or % Rem thyroid
Over & perdod of 1 hour,

The dose rate al any point outeside of the site boundary is greater
than O,% Ren/ howr,

The dose rate everywhe: ¢ outeide of the exclusion «rea are less than
0.8 Rea/hour but greater than 0,&6 mremn/hour.,

(Rne2d CATEGURY 1 CONTINUED ON NEAT FAGE #a8#0)




1o BADIOAZTIVE MATER1ALE MANDLING DISFOSAL Fage 31

AND _HAZARDE

| QUESTION  1.14 (1.00)

i

. Following an inventor, of source material, it is determined that a loss of
. meterial hes occured and that a substantial hazard may result to persons in
- unrestricted ateas. WHEN should the lose be reported to the NRC®

(dax%s CATEGURY 1 CONTINUED ON NEXT FAGE #¥%¥x)
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Fage 32 i

|

:

1.18% (1.00) !
RN

mtmo for decisions and coordinetion of «ll inmediate actions '
) & radiclogical emergercy? E




| e SPECIFIC_OFEKATING CHARAGTERISTICS Fage 33

(S hF
g
X

¥
1
5

" QUESTION  J.04 2,00)

| The guestions below concern operating characteristics following & reactor
C Btartup to 4.9 MW without any subsequent changes in experiment loadings or
. experimental facilities, Assume the reactor had beern shutdown for 3

- morths,

8 &) Ar normel operation continues, WHAT Two (2) effects must be
compensated for by Shim Bank movement? (1.%)

L) A normel operation continues, HOW will the fluy profile of the core
he affected” («9)

C) A normel operation continues, anu 11 no adjustment of Nuclear
Instrumantation ie made, WILL the Nuclear Instrumentation vield &
conesr vative or non-congervative reading” Expleain your answer.,

(a3 CATECORY J CONTINUED ON NEXT FAGE ®x%ss)



Fage 24

CGQUESTION  J.02  (3.00)
:
| AsEume & reactor startup to 4.9 MW is performed Ten (10) hours after a

| reactor scram from 4.9 MW, Rod control ie in automatic and no manual
- pperator actions are performed,

a) Ae operation at 4.9% MW cortinues, Initially HOW will Regulating Rod
Position be atfected” Explain your answer.,

L) WHET will be the 1inal position of the Regulating Rod”?

£) WHAY Tinel position(e) will the Shim Biades attain® Explain yvour
arnswer .

(X2 xd UATEGORY 0 CONTINUED ON NEXT FAGE %t¥axn)
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Ja. BPECIFIC OPERATING CHARACTERISTICS Fage I8
3

0

QUESTION  J.0X (2,2%)

WHAT Variable Fearametere are neeced to calculate the Thermal Fower of the
Reactor?

($¥x23% CATEGORY J CONTINUED ON NEXT FAGE #sxx»)




 a BPECIFIC OFERATING CHARACTERISTICS Fage 6

0
14

CGURSTION 9,04  (1.00)

i Approximately HOW LONC does it take for the reactor to reach thermal
eguilibrium after being started up to full power™ Explain your answer,

(ARARs CATEGORY J CONTINUED ON NEXT FAGE #¥sxs)




L BEECIFIC OFERATING CHARACTERISTICS Fage 37

- BUESTION J.ou (1.2%)

- WHAT facility feature(s) allow Natural Circulation Cooling to occur? HOW
L do these festure(s) contribute to susteining natural circulation?

(2%22% CATEGORY J CONTINUED ON NEXT FAGE *#2xx)
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i
i

4

GUESTION  J,06  (1.80)

%ﬂuuu are fasti neutronsg generated in the Fast Neutron Spectrum Facility? HOW

(RXrax CATEGORY 0 CONTINUED ON NEXT FPAGE *s¥%x)




L SFECIFIC_OPERATING CHARACTERISTICS Page 39

QUEST ION J.07 (1.00)

. The Medicel Therapy Facility utilizes Four (4) shutters to block and/or
~attenuate meutron flux, WHAT are these Four (4) shutters™

(%¥%xxx CATEGDRY J CONTINUED ON NEXT FAGE X&Xx¥)




AWIEALQMIU!E CHARACTERISTICS Fage 40

iy

- QUESTION J.oB (1.%0)

| MATCH the descriptiors from Column 11 with the Technical Specification
definition from Column 1 for which it ie associated. Each item from Column
11 may be used more than oncex or mot atall,

Column 1 Column 11
1. Reactor Secured #. Regulating Rod Inserted
2+ Reactor Shutdown FE. All Control Eladee Inserted

C. Core Defueled

D Console kKey Removed

E. No work in progrescs

F, Gecordary Cooling Secured

B. Containment Ventilation Secured

(¥axxx CATEGORY J CONTINUED ON NEXT FAGE ¥¥X¥x)
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(%%2% % CATEGORY J CONTINUED ON NEXT FAGE %a¥%tx)




N 3.0 (1.80) |
" the radial heavy water reflector be filled? Explain your answer.




e, SFECIFIC OPERATING CHARACTERISTICS o, oul

¥

""MSTION Je.11 (1.50)

. WHAT reactivity efifect i caused by the heavy water reflector during
HEATING of the primary light water as & result of a reactor startup”

Explain your answer.,

(2% LATEGORY 7 CONTINUED ON NEXT FAGE *xk%x)
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e Ay W e

!
5
A
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(RR283 CATEGORY J CONTINUED ON NEXT PAGE #¥%sx)




AL QPEROTING CHARACTERIETICS Fage 4%

';ﬂ@-wﬂtﬁ (under what condition) would City Water be utilized for emergency
i core cooling”

gfbﬁ WHY a8 Cooling Tower Mabeup secured when City Water e being used for
4 Emergency Core Cooling?

(34020 CATEGORY J CONTINUED ON NEXT FAGE wisss)
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 GUESTION  J.14 (1.%0)

A "“Low Flow Frimary Coolant' alarm hase actuated:

&) WHAT protective actior should automatically initiate in response to
the above alarm™

b) WHY 18 the operator cavtioned not to restart either or both primary
coolant pumps or restore secondary flow to any heat exchanger that

was secured unless all blades and the reQulating rod are tully
inserted”

(4822 a END OF CATEGOKY J #axks)
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L HENDL ING_AND LOKE FARAMETERS Fage 47

JEETION k.01 (1.00)

MHAT are Twe (2) reascns that the reactor is normally shutdown for 48 hours
‘wraor Lo refueling?

(avaay CATEGORY K CONTINUED ON NEXT FAGE #S8sin)




ING AND CORE FARAMETERS Fage 48 |

f;

QUESTION k.02 (1.00) |

'M? interiochk As associated with the reactor hold-down @rid latch? : ‘

">
k> |
17
!

(a8 CATEGORY ¥ CONTINUED ON NEXT PAGE ®&¥%¥)
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| e BUBL HANLL NG AND COKE FARAMETEES Fage 49

I
1

- GUESTION K. 08 (4.00)

WHAT Techinacal Specdfication criteria must be considered when determinang
. what position the heavy water reflector will be in during refuel ing”

(RRRAN CATEOORY K CONTINUED ON NEXT FAGE A%%%%)




ANDL ING AND CORE FARAMETENRS Fage %0

‘QUEBTION ¥.04  (1.00)

. WHAT reactivity effect must be considered when & fuel element is removed
trom the core”

(Yexan CATEGORY K CONTINUED ON NEXT FAGE #xiwy)
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(aaany CATEGORY kK CONTINUED ON NEXT FAGE ®aaxn)
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CDUESTION K.06  (3.%0)

V'Yho following deta was talen during a core loading:

!
" Fuel Detector A Detector B Detector C
| Elements [ ~+(F with all rndo )
iy O 270 S03 280
; 2 290 400 499
i “ . 226 bbb
& " 1 BOO 107%
£ 472 149 232

i &) Estimate the nunber of fTuel wlemente nesded to o critical. Use
Graph paper provided., (£40)

L) Was the sburce delector Qeonetry satisfactory for each detector?
Eriefly sxplain., (3.08)

€) Whetl additionel information could have been obtained s0 that the
total worth ot the control rods couwld have been €68%imated” (+3)

(Rdads CATEGOURY 1 CONTINUED ON NEXT PAGE wassx)




MANDLING aND CORE FARAMETERS Fage &3

CQUEETION  K,07  (1.0C)
!

B

| After Joading new fuel into the core, in WHICH ring will the highest
. mbetasgm of U-23% be found” Explain your answer.

i

g b !
(2

(R CATEGURY K CONTINUED ON NEXT FAGE ¥%dxx)



| Ka  FUEL MANDLING AND_CORE PARAMETEFRS Fage 54

GUEST ION K, 08 11.50)

STATE Two (2) paramctere that must be observed during movement of fuel an
the core which would require notitication of personnel on the reactor top”

LEREERY CATEGORY K CONTINUED ON NEXT FAGE $%%¥x)




Fage 5%

b

2@! what material are the fuel dummies constructed”

(#ex3x CATEGORY K CONTINUED ON NEXT PAGE %x8xx)



MG FUBL HANDLING AND CORE FaRAMETERE Fage 6

QUEESTION Kol (1.00)

HOW MANY core positions may be empty at one time durang & refueling”

taddx CRTEGORY b CONTINUED ON NEXT FAGE X¥X¥y)
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o K.d2 (2,00

m":“ _ﬁu#&m t&iadn required to be within 30 inches of the average shim
- height™

.

o
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Fage 59

CQUESTION k.13 (1.00)

‘>ﬁccording to the Technical Specifications, WHAT 1s the maximum power level
where a Fu-Ee source may be used in the core?

(kxxx% CATEGODRY K CONTINUED ON NEXT FAGE XXXXk)
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fuel may be stored at the MITR

.

i
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(KAk4% END OF CATEGORY K $a¥an) :
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| Lo ADMINISTRATIVE FROCEDURES, CONDITIONS TRRE |
| @ND LIMITATIONS |
|

|
CUUESTION  L.O1  (1.00)

 WHO je recponsible for adminietration of the radiation protection program
&t the reactor facility”

(XXt CATEGORY L CONTINUED ON NEXT FAGE XXXx¥x)




ks ADMINISTRATIVE FROCEDURES, CONDITIONS Fage 62
" AND LIMITATIONS

QUESTION  L.02  (1.00)
WHD (one title) has the overall responeibility on & gshift for reactor

operation, personnel safety, maintenance activities, and physical security
@1 the plant?

(hxxk¥ CATEGORY | CONTINUED ON NEXT FAGE ¥kX%xX)




Lo ADMINISTRATIVE FROCEDURES, CONDITIONS ool
AND LIMITATIONS

DUESTION  L.OZ  (1,7%)

. MATCH each precedure from Column 11 with its "classification” from Column
' ’ *

Column I Column 11
1. CLABS "A" A. SBcram Tests
E. Abnormal Operating Frocedure
2. CLASS "R C. Adminigtrative Frocedures
D, Requalification Froaram
o - CLASS "“C" E. Interlock Tests

F. Standard Operatina Flans
G. Nuclear Related Maintenance
Frocedure

(krkxx CATEGORY L CONTINUED ON NEXT PAGE X¥xXX)



TRATIVE PRUCEDURES, CONDITIONS Fage 64
T AND LIMITATIONS

GUESTION  L.04  (2.00)
{}The following concern "Unreviewed Safety Questions':

@) WHERE can the definition of an "Unreviewed Safety Question' be found?

b) WHAT i1 cne (1) of the three (J) criteria for determining whether an
Unreviewed Safety Question exists”

(A%%43 CATEGORY L CONTINUED ON NMEXT FAGE #xx%%)



Lo ADMINISTRATIVE FROCEDURES. CONDITIONS Fege &9
~ AND LIMITATIONS

QUESTION L.OS (1.00)

- WHAT “Equipment Change Classification" pertains to changee or modifications
~ ©f reactor systems that do not involve an Unreviewed Safety Question?

(t¥%¥% CATEGORY L CONTINUED ON NEXT PAGE XxaxX)



ADMINISTRATIVE FROCEDURES, CONDITIONS Fage &6
CBND _LIMITATIONS

QUESTION L.O& (1.00)

ﬂ;;wHICH one of the following accurately describe requirements pertaining to
© the use of procedures by an aperator?

i) Verbataim adherence to approved procedures is strictly enforced.

F) Every attempt should be made to follow approved procedures as
written,.

CYy 11 anm MIT proredure is less conservative than the Technical
Bpecifications, the adeguacy of the procedure can be approved by MIT

reactor management .

D) Approved procedures are guides, and do not require compliance.

(kxxk% CATEBGORY L CONTINUED ON NEXT PAGE KXXX%)




s BDMINISTRATIVE FROCEDURES, CONDITIONS Fage 67 |
" AND LIMITATIONS

CQUESTION L.07 (1.00)

L WHAT Two (2) major subjects must be discussed by the supervisory senior
_ reactor operators during shift turnover?

(¥xa%% LATEGORY L CONTINUED ON NEXT FAGE ®X%x¥)
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STRATIVE FR ONG Fage 68
i TATIONS

L.08 (1.00)
HIE ie 1t permisseible to bypass safety functions required by Technical .
pecifications? .

&

(#xx2x CATEGORY L CONTINUED ON NEXT FAGE XX¥%y)
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... ADM] 1 ROCEDURES, CONDITIONS Fage 70
AND_LIMITATIONG

QUESTION  L.10  (1.00)

WAT are the two (2) requiremente that must be met befure an approved
. routine sample can be inserted into the reactor?

. (kxx2% CATEGORY L CONTINUED ON NEXT FAGE X%¥%x%)
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Lo ADMINISTRATIVE FROCEDURES, CONDITIONS Fage 71
: AND LIMITATIONS

QUESTION Ll (1.00)

WHD is authorized to escort membe s of the general public through the
reactor building”®

(kx¥%d CATEGORY L CONTINUED ON NEXT FAGE X¥XXkx)




NISTRATIVE FROCEDURES, CONDITIONS Fage 72
LIMITAYIONS

JGUESTION  L.12  (1.%0)

; WD (more than one) muet approve a Class R plan, procedure or equipment
change™ Assume radiation protection considerations are involved.

(¥xxxx CATEGORY L CONTINUED ON NEXT FAGE X%%%¥)




NISTRATIVE FROCEDUFES., CONDITIONS reds 73
LIMITATIONS i

3 mN a3 (1,90)

e
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b (RXX4% CATEGORY L CONTINUED ON NEXT FAGE #%K%%)
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)

E)
C)

D)

e ADMINIETRATIVE FROCEDUKRES, CONDITIONS Fage 74
AND LIMITATIONS

DUESTION  L.14 (Gewthen

(o)
one of the following is Reportable to the NRC™

The FPrimary Coclant Scram flowrate is found to be 900 gallons per
minute while the reactor ise operating with one primary pump in use.

Fuel being stored outside the core ie determined to have & keff=,85,

The Main Tank - Low Coolan®t Level Scram ig found to be 2 inches below
the overtlow pipe.

Aoreattor shutdown 48 andtiated due to & requirement in the Technical
Specification,

(¥3xxx CATEGORY L CONTINUED OGN NEXT FAGE xk¥xx)



R, LS EDURES, CCNDITIONS Fage 7%
AND _LIMITATIONS

QUEST 10N Le1% (1.%¢)

While conducting & normal reactor startup the Sth shim blade ie raised to
the subcritical position. I1f the period meter now indicates a steady value
~ less than infinity, WHAT should be done”

(kxx%4 END OF CATEGODRY L XxxXx#&x)
CEXRERRRAXE END OF EXAMINATION XXX Xx k%)




M. REACT

O _THEOR Y

ANEWE R M.01 (1.00)

D {3.0)%
REFERENCE

MITR=11, Rx FPhyeice Notes, Reactor Kinetics
ANGWEFR M. { O

B (10}
REFERENCT

MITR<T1,

ANSKE &
Botds
REFERENTE

MITR~1

By Fhvaics

MU o B

Notee ,

Reactivity

Feedbac)

¥ Fhvaices Note Keactivity Feedback
ANSWE F M. 04 (1.00) Jfogwksson ’Z‘JcM
AL aU)
REFERENCE
MITR-11, Rx Fhysice Notes, Reactor Startup
ANBWER H.O% (1.00)
'

)(«1.0
REFERENCE

707 By B

i M%, Ixe )

Fage 76

Rabert Reed F rr, Intro. To Nue. Resctor Uperations, pase 4-14 to 4-24

(XX %% CRATEGDRY H CONTINUED

ON NEXT

FAGE XXk x%)




TOR THEQRY Fage 77

H. 06 (1.00)

5v#) (~1.,4E~4 % 0 degrees = ~7E-4 delta k/k {.2%)

(=7E~-4 delta k/k) / (.001 delta k/k/inch) [.28) = .7 inches [.2%)
‘ﬂb) The control rod moves cout (,.0%)

ﬁEFERENCE

e

- ANSWER W07 013 00)

R WY AR

L REFERENCE

Robert Reed Eurin, Intro. 1o Nuc. Keactor Uperations, paage S-16

i

| ANGWER & A C150105.)

B (1.0)

- REFERENCE

MITR=1), Reactor Systems Manual, Chapter 10

 ANSWER Ho09  (2,00)

From inspection, Doubling Time = 25 seconde (D)
T=DT/1In2 T=246.07 sec (92

Using Inhour Equation and neglecting the prompt contribution,
T= (Beff-p)/Lp reduces to p= Beff/(1+TL) (+29)

p = 00786/ (1436.07 %¥.1) = 0OI7T delta k/k (.5)

Therefore, differentia! Rod Worth 18 oot delta k/k betweer. 50 and 5H95%.

«20)

(REXEX CATEGDRY H CONTINUED ON NEXT FAGE XXkixX)



EACTOR. THE QR Y Fage 78

H10 (1.79)

Keffl = 1/ d«p (.2%) Keffl = 1/(1~(~,6667)) = ,60 (2%9)
Ch=s 6/ 1-Keff (@) CR = 1000/ 1-,60 = 2800 (+29)
New core reactivity = « 6667 + ,H0 = « 1667 delta k/k  (.2%)
KTt s d/ Avp & 1/ (1=(r.1667)) « 8871 «2%0)
ORe 100074 -, 8871 = L9908 &b
| REFERENCE

jf”ﬂ]1H-ll Ny Fhygics Notes, Subcritical Multiplication

anNSWER Mol (1.,081)
A (L.0)
- REFERENCE

Technical Specificatione

ANGWER H.l2 (2.80)

[1‘1) Saturation temperature in the core (.9%5) is directly dependent on the
: static head (.5) of the water above the core.

b) Total Reactor Thermal Fower (.9%)
Reactor Coolant Total Flowrate (.%)
Reactor Coolant Outlet Temperature (.5)

4

- REFERENCE

MITR: Technicel Specifications, 2.1

(#3243 CATEGORY H CONTINUED ON NEXT FAGE X¥%xxx)




Fage 79

H.12 (2.00)

" Fp 1 fraction of total power generated by the fuel (.8)

. Fhes hot channel factor, power in hotest coolant channel/ ave. channel pwr
53 («5)

-gmf t flow digparity, min expected flow in the hot channel/ave coolant flow
(.5)

p fraction of primary flow coeling the fuel (.%)
- REFERENCE

x

MRy T8 2.1

| ANSWEF M4 (1.00)
10
| REFERENCE

Reactor Systems Manual 10,9

(rxaxx END OF CATEGURY H XXx%x¥)



7 Lo BADIOACLIVE MATERIALS HANDLLNG DISFOSAL Fage 80
J aw} H‘\LHHI"

RNGWEK 1.01 (1.00) q»%rMo'a % a@/

A (1.0)
REFERENCE

Reactor S8ysteme Manual 1.14

ANGWE ) 1 {2.:80)
A"‘ﬂl/-‘dﬂﬁvmn/”"
Intake (.5) and Exhaust (.5) butterfly dampers close ;131'ﬂiﬂﬂﬁﬁ‘ﬂ
Intake (.%; and Extaust (.5) fans stop
Auxiliary Fan stops (. %)
Core Blower Trpor
REFERENS

reactor Systems Manual #.158

ANSKWE Rk (XS
@) bBamma Scintillation (.7
B) Sewer PFump Trips (.79%)
- AP o

REFERENCE

Resctor Byvetemse Manual 4

ANSUWER 1.04 (1.50)

TWrTven .
ey

Avoid skin contact (.9) and breathing D20 vapor (.95)

REFERENCE

Frocedures Manual 5.2.4

ANSWER I1.08 (1.50)

Count the actavity of the Indium Foil (.95) atop the individuau

g tilm badge
(fh) s Aoctivity ©f thie Indium indicates neutron irradiation (.9%)

(X2%%% CATEGUFRY I CONTINUED ON NEXT FAGE X%xX¥x%)

T T N T R e R S S R N N R P R T L AR W T T Lo WP SRS e i G S TS Py P Ry © R S BF LRy



Fage 81

. Frocedures Manual 4.4.4,10

[

- ANSWER 1.06  (1.00)
; Wa|h the affected area with scap (.%) and lukewarm (.25) water (.2%).
| REFERENCE

” Frocedures Manual 4.4,4.10 page 4

- ANSWE R 1.07 (1.80)
Whe le Rody 1.2% Rem/70tr (5}
8hin 7.8 Ren/Qtr  (.%)
Extremitiee 18.75 Rem/Gtr (.9)

REFERENCE

L RPD. Appendyry 2

- ANSWER 1.08 (1 .80}
Minimize time nea the source (,.8)
Maximize distance between the worker and the source (.%)
Utilize stuelding to reduce radiation levels (.5)

. REFERENCE

Standard radiation worker knowledoe

C ANSWER 1.09 (1.00)
f= (4 RZhr)e~~.52%2 (1.0) from Isloke -ux
* .36 R/hr

REFERENCE

- Dwg APO

(k¥ CATEGORY 1 CONTINUED ON NEXT FAGE XkXx%xx)
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D

1.10 (1,50)

"2 = 6. M1.3 7/ 1 (4.0)
s therefore d = 6.25 feet
where & high rad area = 100 mr/hr (.8)
REFERENCE

Gamma Eneray

| ANBUWER 5 & NRERTRT §-2€ 4 10T

?%aibumu beta will not travel 10 feet in air, therefore .5 mr is gamma (.5)
gamng dose &t 1/72° = RIADLITJ/D2°Z = ,0X10°2/.672 = 200 mr/hr - (. 9)
% uthﬁrefore beta contribution at & inches is 2000-200 = 1800 mr/hr (.9)
beta contribution / gamma contribution = 18Q0/200 = 9 (.95)

vaEFERENCE

bata gamma point sources

i
s
¥

- ANSWER § (0 (1.00)

‘rfﬁn inadvertent criticality hae occured (1.0)

. REFERENCE

- ADF 5.6.1

. REFERENCE

Emergency Plan, PM 4.7.3 page 2

(XExxx CATEGORY 1 CONTINUED ON NEXT FAGE XX%%x)
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shaft (1.0)

(k4x4x END OF CATEGORY 1 ¥x¥xx%)




IEIC DEERATING CHARACTERIBTICS Fage B4

- ANBWER dubg  1%,00)

. @) Short lived faseion product poisens (.7%)

; Fuel burnup {«78)

ok, Temperature Efbfect

b)) The axvial flux profile moves upward in the core (max tlux moves upward)
) (9

. c) Non=Conservative (,.2%). Flux redistribution decreases the flux seen by

' the detectors (.40) even though total power is still the same (or
areater) (.3%)

Q}REFEREN(L

Procedures Manusl~2.4 page J

C ANSWER P e ¢ (3v00)

&) Tiwe regulating rod will drive in to compensate Tor Xe burrip (.%)

By Fully inserted (%)

) Une Shan Blade { the one selected) will rundown (.5) (20 seconds) after
the Regulat ng Rod reaches 4ts near-in position (%), The other Shim
Blades will maintain thelr original posation (.%), because they are not
affecled by the rundown (,8),

L REFERENCE

Brocedures Manuwal =2, 4 page

 ANSWER J.O3 . (2.2%)

Frimary Flow Rate (.%) and delta T across core (.29%)
Reflector (D20) Flow Rate (.5) and Reflector delta T (.2%)
Shield Flow Rate (.5) and Shield delta T (.2%)

~ REFERENCE

Fracedures Manual-2.4

(¥fa%x CATEGORY J CONTINUED ON NEXT PAGE #sxx¥)



P BPECIFIL OFERLTING CHARACTERIZTICS Page 8%

BNBWER J.04 (1.,00)

24 hours (.5), the graphite reflector takes & long tinme to reach thermal
equilibriuam (%),

FEFERENCE

Reactor Syetems Mancal=6.4

ANSWEF J O - P

Fowr convection valveg on the Jower part of the core shrouet (.%) will open
wWhe's pressure above the core exceeds the presssure below the core (,78)
KRIIOWINnG natureal circulation conling to ococur.,

REFERTNGE

Rerc tor Sy temsg Manual=32.1°¢

ANSWE R J O (1.50)

encer Ao GCH/ -é:‘k
Newtrang prodused by Che reactor (easds) e l

PIS SEEEE U EE IS SR )
whic / contains & ¢ ef glightly enriched U208 eridy), Qe irradiated
acdl praduces fasb/heutrons fron flesion (e,

HEFERENCE bl

Feactor Syeteme Manual-d.3

ANBwER J.L7 (1.00)
DG Blister Tank (
H20 Shutter Tank (.
Boral Shutter (,25)
Lead Shutter (.2%)

REFEREN(F

Roactar Systens Manual-=2.11

(#%xx% CATEGURY J CONTINUED ON NEXT FAGE #%8xX)



FI1C _OFERATING CHARACTERISTICS Fege 8¢

J.08 (1.%50)

B ByCJDLE (.25 each) Jaehrien of ‘W aceownll
S

?{‘3- BC (.2%) Eonehirian of A" gocepmbl
A
BEFERENCE

;f%NITR. TE pepe 1-1 |

3
e
CRNGWE J. 0% (1.00)

By
3
Untte: & condation of inedeauate ventilation following & perict when the
reEactor wow operatine (1.9,
. KEFERENCE

AQF PM 5.5.8

C ANSWET J.10 (1.%0)

Can be filled when the shim bank de fTully inserted (.5), THhie ensures that
the reaztivity dnscertion (.9) aseocisated with the filling process will not
Calss an dnadve-tent criticality (%)

- REFERFNCE
RSM‘ 1 ) D

ANGWER J.11 (1.80)

 Heating of the heavy water (.5) causes the negative temperature coefficient
 to add negative reactivity (.5) by allowing more neutrons to leak out of
the svetem (.5).

KEFERENCE

Resctor Bysteme Manual 10,7

(¥323% CATEGORY J CONTINUED ON NEXT FAGE ®siar)




ERATING CHARACTERISYICS Fage 87

- ANSWER 242 114,005

| Whenever the reactor is not secured (.8) or

- REFERENCE
w T0chn1cql Specification T.%

BNSWE K J.1% (1.5

#) Core tank level drope below the reactor inlet penetration (1.0) (-%2" on
the level Qauge)

b)Y To ensure Tull city water pressure to the spray nozzles (.%) (ECCS)
- REFERENCE

Procedures Manual 4.4.4.4 page &

ANSWER J.14 {1.50)
a) minpr scram (.5

b) to prevent sendanp @ cold slug of water through the core (1.,0)
REFERENCLE

Frocedures Manual ©.2.4

(¥x32% END OF CATEGORY J #3¥x)




PENDLING AND CORE FARAMETERS Fage B8

.01 (1,00)

"Mst Gecay 0f Na-24 (&) OF Lower M cweld Adac Cow 74
4 Fbrnit dissipation of decay heat (.5)

,\mmwcz

,m.vm 207 end MIT examination comments for 9/5%/84 SRO evamination

._‘fFi‘

ANBWER: Ko02  (1.00)
“ A Anterlock which will stop the primary coclant pumps (1.0)
CREFERENCE

SR 2.7 pege T

 BNGWE K [ b (1,00}
i ’lﬁPQ\lM' & ghutdown margin wust be maintained (1.0)
- REFERENCE

Pﬂ - e PagE \

PNEWE .04 (1..00)
Reactivity addition duc to the addition of water to the core (1.0)
REFERENCE

FM 2.7 page =

ANSWER K 08  (1.00)

A lead filled sleeve encircles the fuel (1.0)

(48334 CATEGORY K CONTINUED ON NEXT PAGE #xasx)
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Fage B89

o - FERE
r&ﬂl"
R 2.7 page B

K. Qb (2, 50)
) Bee attached shetch « 10 fuel elements <+0)

b) good geometry for B (.2%) ard C (.25) but not A (.29) - probably A is
. too close to the source (.29).

fﬂﬁi count rate for all rode ir the core. (.5)

RETERENCE
b

UREM 10,9

i

- ANGWER Ly (3 .00)

I F

MAY ring [ %) because the Tlux is higher in this ring (.5)

- REFERENCE

EREE 10.8

- AMEWER Kl 3.m0)

:& & of the following: (+ 7% @pach)

& waUbtritical nultiplicatidn dncreases by & or more
=~steady positive period when no equipment is being moved in the core
“sustained increases in radiation level

- REFERENCE

COPM 3.3 page 2

i

 ANSWER K.09  (1,00)

E M umdoum (1.0)

(#X48) CATEGORY K CONTINUED ON NEXT FAGE fa¥as)




%, FUEL HANDLING AND COKE FARAMETEKS Fage 90

- REFERENCE

n 2.%.1 page 2

 ANSWEF K+10 | (1.00)
L one (1.0)
CREFCRENCE

M 3.3:1.1 page 1

ANSWER Kedd (1.00)
B (20)
BEFERENTCT

i i T S S Pane

ANSWEF Kil2 (1,00

s TO evoid & higher puwer output per elenent due to the potentaial for adverse
power peaking (1.,0)

‘RE?E o ‘,waé}.;.‘§~uym . 1n:‘~nwhvtd»;4‘hf'¢uc-f(/{1fﬁhr-'a~n¢<rd“;¢/

Technicwl Specificataion paoge 241

ANSWER 4 B3 (1,00)
SO0 Xw (1.0)
REFERENCE

Technical Specifications page I-40a

(¥3%x¥ CATEGORY + CONTINUED ON NEXT FAGE #x¥x¥)



k.14 (2.00)

%fl of the following at .5 each:
' =resctor core
: ~gtorage ring on the flow shroud
=dry storage holes on the reactor top
~spent fuel storage tank in resctor building basement
~fuel element tranefer flask
~inside other proper shield within controlled area

REFERENC T

Technical Specificationg page =37

(x¥dad END OF CATEGORY K A%x¥¥y)
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PTRATIVE FROCEDURES, CONDITIONS Fage 92

L.01 (1.00)

FM 1,1.3 page 1

LANsWER L0z (1.00)

' Duty Bhift Bupervisor (1.0
ﬁnlnmktwce

B 2,3 pane I

 ANGUWEF L.OX (1.7%)

U4 DyF (.20 each)
! 2. 3.(:.6

Ss ALE

- REFERENCE

 PM 1.4 pace 1

 ANSWER LeO4  (2,00)

| 4) 10 CFR 50.89 OR FM 1.4 :1.0)

E’b) one of the three criteria from 10CFRS0,%9 or FM 1.4 page 2 (1.0)
 REFERENCE

10 CFR 850.%9 or FM 1.4

ANSWER L.0% (1.00)

Class B (1.0)

(%R x LRTEGORY L CONTINUED ON NEXT FAGE #%¥i%) 1




Fage 93

L.0& (1.,00)

)

- ANSWEFR L0? (1.00)

ff Reactor Statue (.%)
. Experiment Status (.9)

| REFERENCE

PN 1.7 page

- ANGWER L.08 (1.00)

. MWhen the reactor is shutdown (1,0)

| REFERENCE

PM 1.9 page 3

CANSWER  L.09  (1.80)

; MIT Reactor Safeguards Committee (.5)
~ Reactor Operations (o5
- Radiation Protection Cttice (+8)
. REFERENCE

"~ PM 1,10 page 1

(#2383 CATEGDRY L CONTINUED ON NEXT FAGE #®xtag)




RATIVE FROCEDURES, CONDITIONG Fage 94
AIMITATIONS

s

‘“mg Led0  (1.00)

N Donpleted irradiation Information Form presented to duty operator (.95)
ﬁfhutv operator gives permission (.%)

| REFERENCE

‘:_f'. Frocedures Manual 1,10 rage L

- ANSWE i Ll {1.,00)
‘;Holdaru of yellaw Tila badaes (1.0
C REFERENCE

U Procedures Manual 1.17 paage i

- ANGWER Led® (21.86)

Twe GROs [ B)

Director of Reactor Qperations (.5)

MITR Radiation Frotection Officer (or alternate) (.%)
CRFFERENCE

FM 1.4 page 2

- ANSWE R L33 (1.,%0)

| &) Reactor must be shutdown (.7%)

_'b3 After being authorized by the NEC (.7%)
 REFERENCE

Technical Specifications 7.7.1

(R0 CATEGORY L CONTINUED ON NEXT FAGE #¥%8%)




CONDITIONS Fage 95

La1h (1,50

Mutdowr the resctor (,78)
lotity the Buperintendent (.7%)

(R%34% END OF CATEGORY L #%3%%)
(RRpasneny END OF EXAMINATION $2X%8sdnsy)
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1,00
1.00
1,00
1,00
1.00
1.00
2.00
1.7%
1,00
.80
2300
1,00

18,28

1,00
%480
1.50
180
1. 50
1,00
1000
- 3.« B0
M ‘:009 1.00
7"1‘-‘ 1-2“:“
e SR E | 2,00
S P 1. 00
Sa it 0F b 1.006
A ) 3,00
o PR 1.00

- e -

20,80

il b 3,00
J.02 3.00
3403 2,28
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GO00019
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FLOOOZA
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FOOOVE?
QUOOCAEB
ROOOOZT

FOO00OI0
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FOOO032
ROOOOII
FOOO0T4
FOOOOIS
FOOO0%E
OOO0OIY
SOO00LE
FOOOOIF
FO00040
FO0O0041
FO00042
FOOO0O4T

GO0OO044
FOQDO4S
SOO0O04&

TEST CROSS REFERENCE

Fage 1
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- TEST CROSS REFERENCE Fage 2

FOOOOHS !
F0000% |
ROOOOKY *
ey ot FOOOOKE -
.,\ h &L. e 1,00 POLOOOSBY y
R & 1.75% SOOOOLL :

2,00 YOO0061 | 3
‘ v .00 SOO0062 A5
b hate .00 FOOL0E T 3

¢;¥Iw13°7 1,00 QOOO0LY
:m@xgg;ms 1,00 FOGOOELES
8 x .I . ‘- \-10‘? i, QU GOOL0OEL
Rt s 1.00 FOOOGLT
1.00 GOOLGE
1,80 SOOO0LS
1,80 QOOQOTO
2.90 FOOO0T71
1,00 ROOO0T7 L




