U. S. NUCLEAR REGULATORY COMMISSION REGION I
OPERATOR LICENSING EXAMINATION REPORT

EXAMINATION REPORT NO.  50-170/85-01 (OL)
FACILITY DOCKET NO. 50-170
FACILITY LICENSE NO. R-84

LICENSEE: Defense Nuclear Agency Armed Forces
Raafobifology Research Institute
Bethesda, Maryland 20014

FACILITY: AFFRI

1985

EXAMINATION DATES: March 11,

Q’/y/r

CHIEF EXAMINER:
actor Engineer date

REVIEWED BY:

rojects Section I at

3
R Méé@?ﬁ 5[ ,,.L
rojects Branch No. 1 te

SUMMARY: Two examinations were administered. One RO and one SRO license were
fssued,



REPORT DETAILS

TYPE OF EXAMS: Replacement X

EXAM RESULTS:
| RO | SRO |
| Pass/Fail | Pass/Fail |
| | |
| | | |
|Written Exam | 1/0 | 1/0 |
| | [ |
| | | |
|Oral Exam | 1/0 | 1/0 |
| | | |
| | | |
|Overall | 1/0 | 1/0 |
| | |
| | |

1. Chief Examiner at Site: N. Dudley, NRC
2. Summary of generic strengths of deficiencies noted or oral exams:

Candidates did not demonstrate a complete understanding of the facility
or offsite electrical distribution system.

Both candidates used out of date P&ID's to evaluate plant systems.
3.  Personnel Present at Exit Interview:

NRC Personnel

N. Dudley, Examiner

Facility Personnel

Colonel B. Adcock, Institute Director
M. Moore, Reactor Facility Director
M. Dougherty, Training Coordinator



Summary of NRC Comments made at Exit Interview:

The names of the two candidates who were definite passes on the oral
examinations and the generic weaknesses noted were presented to the

facility.

The facility requested a certificate presentation for the presently
licensed operators and a tentative date was established for sometime in

June.

Changes made to Written Exam During Examination Review:

Answer No. Change

B.01 Delete

1.02

F.05

L.02

L.06

A.01 Add "water and fuel
density decreases..."

A.03a Add "and controlled
approach to criticality"

B.04a Add "lower water level
alarm and scram”

C.04 Add "rod withdrawal
prohibit and indication
light"

D.0la Change to "reads off
scale high"

b Change to "reads temper-
ature at short"

D.02a and Change "fission chamber"

J.10 to "Log Channel"

D.02d and Change to "No effect if

J.10d in automatic or power

will decrease if in
manual"

Reason

Pneumatic tube system has
been removed.

Incorporates concept that
that fuel density affects
power coefficient.

Includes additional reason
for need for startup source.

Provides additional indica-
tion for a reactor tank leak.

Provides additional results
of a loss of secondary
system.

Correct answer for design of
thermocouples.

Provides correct description
of instrumentation chanrel.

Provides correct effect on
nuclear instruments if pool
temperature increased.



Answer No.

D.04 and
J.09

D.06 and
J.o4

E.Olc

E.O03

E.05a

E.O6c

F.03a

F.04a

G.03

H.02a

Change

Change "Rx Period" to
"Log Power". Change
"Power (fission
chamber)" to "linear
power". Delete
“"Power" in line III.c.

Change to "Turn on
secondary system"

Insert "Stop rod with-
drawal if period is less
than 3 sec."

Add "Stop startup
attempt and inform
facility director."

Add "Prevent accidental
exposure"

Insert "Nothing. Detec-
tor used for indication
only"

Change to "Water level.
Results in loss of
shielding and high
radiation levels"

Insert "Prevent activa-
tion of tool"

Change to "Secure valves
to isolate leak; notify
RFD; Monitor"

Change to "Since Rx fis
critical at 20 watts and
40 watts, no addition

is needed to raise power
until reaching the point
of adding heat"

Reason

Provides correct instrumen=-
tation displays for each
position of the mode
selector switch.

Provides operation means for
controlling pool temperature.

Inserts a correct response.

Expands answer to include
other required actions.

Expands answer to include the
major reason for cautions and
limitations on moving core.

Inserts facility provided
response.

Sets correct priorities for
various abnormal conditions.

Inserts facility provided
response.

Changes answer to the
facility expected responses
to a primary leak.

No negative reactivity
feedback mechanism exists
at these power levels.



Change

Change "30%" to "35%"
and "linear" to "not
linear"

Reason

The power coefficient curve
is non-linear.

H.07a

G.04 and

x

.02a Question

1.06a

K.0la

L.04b

Change "0.56" to "0.46"

Change to "Conduction
through fuel (Radiation
across fuel gap);
conduction through
laminar layer to water;
convection to pool and
atmosphere"

Change "Wash out wound"
to "Call for help"

Correct math

Change "cps" to "watts"

Change

"2.13 ft (-1) x 3 ft"
to

"0.07 em (-1) x 91 cm"

Change ".91 cm (-1)"
Add "(flattens flux,

extends core life)"

Change "Ring B + Ring C
+ Ring D" to "Measured

excess - Ring E - Ring F"

Change "+ $3.21" to
e (= $17.84)"

Delete

Corrects graph reading.

Modifies answer to natural
circulation instead of force
circulation.

Changes answer to the
facility expected responses
for an injured contaminated
person.

Changes math calculations to
account for not using an
efficiency factor for radiac
readings.

Changes units of N.I. readout
to correspond to facility
instrumentation.

Changes coefficients to
values which can be read off
supplied table.

Provides additional informa-
tion on the effect of
samarium wafers.

Computers shutdown margin
from available data.

Facility does not have
compensated ion chambers.



Answer No. Change Reason
L.07 Delete "0425; start Starting of equipment is not
primary pump; black Togged.
ink"
Attachment: Written Examination(s) and Answer Key(s) (SRO/RO)
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A. FRINCIFLES OF REACTOR OFERATION FaGE 4
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QUESTLION A.01 (3.00)

fhe safety of 2 TRIGA reactor derives from 1ts large prompt

negative coefficient vhich 1s primarily due to an 1tntrinsic
characteristic of the fuel, List the THREE contributions

(not necessarily all from the fuel) wvhich account for the prompt
negative coefficient and explain how each of thes inserts reactivity
O & paver 1ncrease.

QUESTION A.02 (2.00)

Folloving & scram there is an initial prompt drop in power level
followed by & power decrease and a negative period, HWhat i1s the
velue of this period and vhy 16 it slvavs the ssme?

QUESTION A.03 (3:00)
&« Why 18 & neutron source necessary in the reasctor?

b Whet 18 the neutron source mede of and how does 1t produce
neutrons”®

QUESTION A.04 (3.00)

Hov much reactivitly has been added to & subcriticel reactor if
the count rate haes incressed from 100 cpe to 150 cps and 1f the
initial value of Keff wvas 957

GUESTION A.09 (2.00)

If after scheiving criticaslity the pperator vwere Lo raise power to
90 kws imnedigtely establisen an infinite periods end verify that
the pover level i1ndication vaes steady with no rod motiony he wvould
observe an increase in power efter waiting & few minutes. Euplaan
why.

QUESTION A.0e €1.00)

Why 1% the build up of xenon poison during pover operastions
neglected at AFRRI®



E. FEATURES OF FACLLIVY DiSIGGN FaLE

-

iy '
./ GUESTION B.O1 (2400) DELETE

T

Describe the TWO features of the prevmatic Lube system that wvould
minimize the release of radiosctive materiels 1nto the reactor
buwilding atmosphere if failure of an experiment in the tube

system occurred. N

sk A~ B .

5

—
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QUESTION B.O2 (2.00)
Explain how the amount of resctivity for & pulse is controlled.

QUESTION B.03 (3.00)

Drav & simple schematic flow disgram of the complete Water Cooiing
eng Furafication Systemn, Label 211 wmejor components and i1ndicete
directions of flow,

QUESTION E.04 (2,50

Assume & lesk developed from the reactor tank into an exposure
room during @ normel working cay,

#. What THO devices: other than visualr vould alert the staff to

this situstion? (1.%5)
b. What sefety feature is available at AFRRI to prevent uncovering
the core due to this failure? (1.0)
QUESTION B.0% (2.00)

Describe THREE materials whniceh line Evporure RKoom | end erplair
why sach 1% vsed.,

QUESTION B.06 {2.-99
8. What effecty 2t anyy vould the loss of both sir compressors have
on the resctor buildirng vetil ation system? (1.0

b« Describe THREE features of the resctor bullding ventilation
Systen which prevent Lhe relesse of contemination to the
environment and euplert how these festures vork.
Intlvde both normel 2nc emergency features. (1.%)












D. INSTRUMENTIS AND CONTFOLS

-

GUESTION D,

a. Explain
ar O.'J:’JEG

b. Explain
control

WUESTION D.

- e -

05 (3.00)

the mechanism by which the transient control rod 1s
into the core on & scram sign:al,

how the anvil is positioned without moving the transient
rod.

06 (1.50)

Explain how the pool temperature 1s contreolled during plant

operations

at 1 MW.

FAaGE



SAFETY AND EMERCENCY SYSTEMS FAGE

- S -

QUESTION E.O1 (3.50)

Far each of the following rod interlocks indicate vhat conditions
produce the interlock and what interlock 1s asctivated.

a. One kilowatt interlock
b, Source level

c. Three second period

d. Operationzl hizh voltage
e. Fool water temperature

QUESTION E.OZ (1.50)

If the vent on the primary cooling pump was left operny and the pump
waz secures could the core be uncovered? Exmlain,

QUESTION E.O3 (1,50

During & reactor stertup & scram occurs for rno obvious reason. 1he
operator finds he cannot reenerjize the maanetic power to the control
rods snd resets the reactor consol. Frior to resttempting the startup
the operator notes he hass rejsined a scram indication. MWhat action»
it anys should the operator take?

QUESTION E.O4 (2.00)

Shawld the reactor scram in each of the following independent
situations? No expainztion is required.

s. A safety channel UIC fails to SOX of actual power level vhile
operating in Mode I at 1 MW,

b. The third independent i1on chamber above the core loses High
Volatae wiice in mode IA 2t S00 KW.

c. The C-ring thermocouple fails nigh in Mode I1 3t 1 MW.

d. The wide-ranae lug channel 1s placed 1n test while in Mode I
st 100 KW,
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F, GSTANDARD AND EMERCENCY OFERATING FROCEDURES FAGE
GUESTION F.O1 2,00)
The facility requirements state that an annusl calibration
of the power level monitoring charnels will be made by the
calorimetric method.
2. What is the purpose of this calibration®
b. Outline the procedures involved in the cslorimetric mcthod.
QUESTION F.0Q2 (4.,00)
2. What actions are taken for a Reactor Emergency®
b. What actions are taken for an AFRRI Complex Emergency Evacuation?
QUESTION F.03 (3.00)
The followving slarms are received simutsneouslys water temperature
highs stack aass activity highs water level low.
8. Which one should be investigated first? Justify your answer. (1.0
b. What actionss if anys should be taken to control the situation
snd determine the problem? (2.0)
QUESTION F.04 (2.00)
&. Why 1s the wse of the extraction tool to lower the rabbit
into the Core Experiment Tube prohibited while &t power” (0.8
b. What precautions are tsken and what instrumentstion 1s monitored
wher: retrieving the rabbit., (1,22



F. S1ANDARD AND EMERGENLY OFERATING FFUfFDUFES

QUESTION F.OS

For each of the folloving situstions indicate vhether a3 completed
RUR (Reactor Use Request) i1ig required.

a. Maintenance i1n Exposure Room #1 vhen the reactor 15 secured.
Movement of the reactor to & new location.
Checking operation of Lhe pneumatlic LubBe system wsing 8h e, perimentsl
- e st 1 WW, DELFTE ’

Conductxng K excess measurements.

Loading an additional instrumentation package into the pool
prior to reactor startup.

Determining the reactivity worth of 2 new transient rod.




G. FRADIATION CONTROL AND SAFETY FAGE 12

B T e o R ——

QUESTION (.01 (2.50)

A gamma sowurce emits 8 R/hr 3t one fool. How long could 3 person
work st a distarce of 4 fect from the souvrce without e:iceeding the
quarterly limit whole body in 10 CFR 207 Show your work.

QUESTION G.02 (2.00}
. Why must 3 Quality Factor be wsed when caslculating exposures from
mezsurements taken i1n RAD=? (1.0)
b« What steps should be taken to avoid contamination wvhile swiping
2 potentizlly contaminated surface? (1.0)
VUESTION G.03 (2.00)

knat immediste actions should an operator tske 1f he discovers s
S gpm lesk from the primary side of the hest exchanger while making
plant rounds?

QUESTION G.04 (3.00)

What actionsy if anyr» should be taken 1f & experimenter: who

is in 2 contaminated area of the hot cells» has been severly cut and
the bleeding cannot be stopped. The person 18 1n protective clothing
which 1s contaminateds, there are no other exgperimenters or support
personnel at the facilityr and only the minimum operations staff
required to orperate the facility are available.




. RADIATION CONITROL AND SAFETY FAGE 1

e e A A S e -

W

QUESTION 6,05 (4,00)

After an incidenty 8 survey 15 made of the affected aresa vith 3
survey meter., The window open indication 1s 9.3 R/hry window closed
is 3.5 R/hr at 2 feet.

8. MWhat 1s the Eets dose rate”? (0.8)
b: How long can youw remain in this ares without exceeding your normal
aquarterly vnole body limit? (1.2)

¢+ Under whet emergency conditions can quarterly whole body limits
be evceeded” (1.0)

d. MWhat would be the reading on the Cutie-Fie if 1t were moved back
to 10 feet? £1.0%




A, FREINCIFLES OF REACTOR OFERATION FAGE 11

- ——— - -

ANSHEREZ -~ ARMED FORCES RADIOCEIO, RES-85/703/71Z2-DUDLEY» N,

ANCWE R A.01 (3.00)

ZrH disadvantage factor [0.4] a= tempersture raises the ZrH becomes
less effective a2z a moderator. [0.4]

Doppler effect [0.4] sbsorption cross sections of resonance peaks

trosden as temperature increases. [(0.6]
Al Fufe

Water displacement [0.4] watervdens1ty decreasses and fuel expands to
displace water which whrem decrezses moderation. [(0.6)

REFERENCE
170iNuclear Theory II.E.4

ANCHER fA.02 (2:00)

~80 seconds.[0.5) Fower cannot decrezse faster than mean life
time of longest lived precursor.[1.5] (This 1s 1.44 x S5 sec 1/2
life of EBr)

REFERENCE
170! Nuclear Theory II EB.2.c

ANSHER A.03 (3.00)

8. The source is need for reactor startup [0.4) to insure instrument

response remsins on scale at lowest power leveﬁl ‘52;&2&“ APROA TC CRETECAETT

b. Am-Be.[0,5) Am decasys vis alphs emission. [(0.5] The slphes 1nteracts
with Be to produce carbon and 2 neutron. [0.5]

REFERENCE
170: SAR p 4-8

ANSWER A.04 (3.00)

erl /er2 = (1-Keff2) / (1-Keffl) 0.9

100/150 = (1-Keff2) / (1-0.95) [0.5]

1-Keff2 = 10715 »x 0.09%

Keff? = 0.967 [0.13]

change 1n reactivity = [1-Keffl2/Keffl] - [i1-Keffl/Keffll
= KeffZ - Keffi / Keffl x Keff2 [0.%1]
= 0.967 - 0.%95 / 0:95 % 0967 {0.61)
= 1.85 X deltas K/K (0«13




FACE

P
LN

- - - —

ANSHERS -~ ARMED FORCES RADIOBIO. RES-GS/02/712-DUDLEYs N.

KRFFERENCE
170% Reactor Theory II A.4

ANSHWER A0S (2.00)

of# Hhen rods were inserted only prompt neutrons were affected
and resctor power was stablized.[1.0]

After 2 few minutes the deleyed neutrons contributed to the
overall nevtron population [1.0) thus power 1ncreased.
REFERENCE
470iC-E Reactor Theory pgs. 74-76

054 iNuclear Energy Trainingy Module 3 Rx Opsy Unit 5.5
170!Nuclesr Theory II E.1

ANSWER A 06 (1.00)
AFRRI does not run 2t high enowgh power levels long enough to
generate xenon. [1.0] (Max effect $-0.,05)

REFERENCE
170iBuestions and Ansvers A.7.b



B. FEATURES OF FACILITY DESICCGN FAGE 16
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~ / ANSWER  E.01 (2,00) QELETE

Tube system exhausts to stack [1.0]

\ REFERENCE
\1?0: Operations Manuwal p 180 _

\ Absolute filter on blower [1.0]

ANSHWER B.02 (2.00)

Determina Delta F desireds,[0.3] calculate transient rod position
from worth curves[(0.3] Position anvil by mech. drive to allow
withdravl to that pointl1.0) - fire rod vith air pressure.[0.4]

REFERENCE
170! Ops. Procedures V1III Tsb E

ANSHER B.03 (3,00
Operations Manual Fig. 3.1
REFERENCE

170! Operations Manuwal Fig. 3.1

ANSWER E.04 (2.50)

8« R-1 alarms EO??&?V

Coue S R Ee S0 Romns awe scham [y 2 @ 075 enn]

b« Connection from the fire hvdrant to suction of MCF. [1.0]

REFERENCE
170! Operations Manuwal pp 112,125

ANSWER B.O0S (2.00)

Cd shield on bulge [0.3] to sbsorb thermsl neuwtrons [0.4]

Gadolinium paint on walls and floors [0.I] to sbsorb netrons [0.4]

One foot thick vood [0.3] to thermzlize neutrons so not to activate
concrete [0.4]

REFERCNCE
170!0uestions and Ansvers E.é



BE. FEATURES OF FACILITY DESIGGN FALE
ANSWERS -- ARMED FORCES RADIOEXOD, KRES-85/703/12-CUDLEY,» WM.
ANCHER E.06 (2.90)
8. The supply dampers (S1+52+y and S3) and the exhaust damper (E1)
would shut [1.0]
be. Supply and exhaust dampers close on high CAM slarm preventing
release of radicectivity [0.6]
Exhauwst air i1s passed throuwgn prefiltersy rouvghing filter» and
sbsclute filter which remove contamination (particulate matter)
from the air. [0.6]
A negative pressure 1s maintained i1n contaminated areas to
reduce spread of contaminastion out of those areas. [0.3]
REFERENCE

170! 0perstions Manual pp &3¢ &8



C. GENERAL OFERATING CHARACTERISTICS FAGE

ANSHERS ~~ ARMED FORCES RADPIOEIO. RES5-85/03/12-DUDLEY» o,

ANSHER C.01 (2.00)

Burnable poison allows more fuel to be loaded [0.5] and thus

extends life.[0.5) As poison burnss it acts as a8 positive reactivity
addition and therefore minimizes reactivity changes resulting from
fission product buildup and fuel burnup. [1.0]

REFERENCE
170: SAR p 4-12

ANSHEFR c.02 (2.00)

8. No difference [0.4) because the reactor 1s below heat range snd
the power coefficient does not add eny negstive reactivaity., [0.463

b« Rods would be higher st 1000 KW [0.43 to compensate for the
negative reactivity added by the power coefficient. [0.6]

REFERENCE
170% Reactor Theory II E.4

ANSWER C.03 (2.50)
a8, P = Po e(t)) ¢ £0.43
1 MW = 1.25E-4 e(t/50) £0.43]

inl8 E3] =1lnle (£/50)3
8.987 = ¢t/50
t= 449 sgec or 748 min. [0.2]

b. Power coeficient would lengthen pericd and would
eventuslly stabalize power. [1,5]

REFERENCE
054! Nuclear Energy Trainings Module 3 R Ops.» Chap 4.3-1 and 6.3
170! Reference Fackaaes» Reactor parameters

Nuclear Theorv II E.Z

18



C. CENERAL OFERATING CHARACTER1STICS FaLE 19

ANGHERS -~ ARMED FORCES RADIOEIO., RES-85/03712-DUDLEVy WN.

ANCMWER €.04 (2,50)

Fool temperasture will incresse adding negative reesctivity. [0.75]
Reactor power will decrease. [0.75]
Fool high tempersture adaest activategh (0.5]

No scramy [0.5] s RwWP AwD swoicariin LT6NT
REFERENCE
054: 78 p. 9 g

0S-01-1 and DS 02-2
170! Operations Manuals Chap. 3 - Resctor Water Systems
Reference Fackages Reactor Parameters

ANTSUER C.00 {(3.00)
see attached figure! BK/K = 43 centsi T " 17 seci F = Bé& KW
REFERENCE

ANSWER C.06 (2.00)
a. $#1.13 [0.8]

b. Final power level would be higher than S00 KW [0.4]
The core outer ring has 2 lower flux and therefore the experiment
vwould nct be worth as much. [0.83]

REFERENCE

170! Questions and Answers C.7
170! Questions and Ansvers L.15
|
|
|
\
J
4
\
|
|
|



ANSHERS -~ ARNMED FORCES RADIOEIQ., RES-E£S/03/13Z-DUDLEYs N.

ANSHWEKR v.04 (3.20)

vy Mo Fovth | 4.
IA REG ROD B e  aE 35 mae Fomer T ey S e b UIC (both)
I Nane RX_EERIOR } » UlC (both)
‘5 4 REG + TRANS _ Bx—FERIGD - + UIC (both)
IIT None FUEL TEMF Fulsing ULC (1)

(0.2 eachl
REFERENCE
170! Question and Answvers Fig. D-1

ANSWEF b.0S (2.00)

Scram sianal deenergices 8 three way sir solenoid valve [0.461]
which interrupts the air supply and relieves pressure on the
air cylinder [0.6]1 alloving the piston to drop by gravity. [0.3]

Al electric motor [0.4] drives 2 ball-nut drive assembly [0.4]
vhich rai1ses the air cylinder [0.4] independent of the piston
and control rod., [0.33]

REFERENCE

170! Operations Manual pp 28-33

ANCHER D.0é

¥ Ilhe oumnber -
TYRL O SEccw OA SrsTEM
REFERENCE i

170! Operstions Manusl p 41




E. SAFETY AND EMERGENCY SYSTEMS FAGE 22

- —— - -

ANSWERS -~ ARMED FORCES RADIOEIO., RES-85/03/12-DUDLEY. M.

ANCWER £E.01 (3.50)

8. Frevernts application of sir to the transient rod [(0.4] unless
reactor power < 1 KW. [0.3]

b Prevents any rod ¢ithdraval tO 31 unless the operational channel

sees spource Jevel neutrons. 4]
€ S7¢0 KCU wirhn a.«?’n; :'r ER .o‘c :.s ..(5, THAKN 3 sEc- [0."]
a- Frevents rod vithdrawal [0.3] vhen high voltege 15 loss to an

operational channel detector. [0.4]
e. Frevents rod withdrawal [0.3] if tank temperature is above 50 C., [0.4]

REFERENCE
170 Operations Manual pp $2-93

ANSHER E.02 (1.50)

No. [0.5] There is small hole drilled in piping 4° below surface
of pool which will prevent siphoning. [1.0]

REFERENCE
170% Operations Manual p 41

ANSHER E.03 (1.50)

. o~
Check for 2 person in the exposure rooms. E+8X (0.5 ] §Ter SIARTUr FTH i

INFIRM rm;ﬁzrr RE r
HEFERENCE oxhe.ren Lov)

170! Gafety Anzlysis Report p 4-27
Operations Manuzl p 101

ANSWEFR E.04 (2.00)

a. No [0.5]
0. Yes [0.5]
c+ Yes [0.5]
. No [0.5]

REFERENCE
170! Safety Anaslysis Reporyi pp 4-23, 4-24
Operations Marnwal p B3



E. SAFETY AND EHEFFENCY SYSTEME FAGE 22
ANGWEKRS -~ ARHLD FORCES RADLOEIO. RES 85/03/12-DULLEYry H.
ANSHER E.05 (3.00)

8. Frevents contact or impasct between the reasctor tank lead shieldin
door and the reactor core shroud. (4ved(03) PEEvewr Aciliwte E+foseie [0.5]

b. Region 1! 12" of the maximum travel distance of core dollge
carriage &t ER #1, [(0.7]

Region 2! Betwveen Region 1 and 3. [0.4]
Rezion 3% 12°* of the maxiaum travel distance of core dollé
carriage at ER #2. [0.7]
REFERENCE

170! SAR pp 4-25,» 4-26

8. Leak of primary water 1nto the secondsry coolant. ]{d.bl’b"‘/‘ﬂ“’)
b. Contaminzted particulates not removed from the prxnary. Y(0.7%
. GABLNernipb. Oerecion Useo FeR JNEILATICY ORY [o. 7.,3

d. Froduces channelling of the resin which reduces effectiveness
of i10on removal. [0.75]

REFERENCE
170! QOperastions Manual pp 41-45



v

ANSWERS -~ ARMED FORCES RADIOEIO. KRES-85/703/710-DUDLEY» N,

ANCUER F.O01 (2.00)
8. Assures that resctor 15 to oplerate at the auvthorized pouwer
level.[1.0]

b. XEring the reactor to 100 KW and measure the amoont of time
for the mool to heat, [1.0]

REFERENCE
170: T.8. 4.2.2

ANSHER F.02 (4,00)

8, Scram reactor. [0.%]
Check radistion monitors snd use portable surve. 1nstruments
to sssess situationy 1f necessary. [0.5]
Notify EAS Commsnder of sitwstaion. [0.5)
Activete emergency organization, [0.5)

b. Scram reactor. [0.5]
Secure exposure facilities whaich are in wse. [0.5]
Remove logbooky emergency guide and keysi: report to EAS [0.5]
Do NOT lock reactor ares doors. [0.5]

REFERENCE
170! Ops Procedures VI

ANGWER F.03 (3.00) e y paee p
A SULTS N LOSS OF SKHIELQ Ar AxT Hicw BREGATIL bEvEas
8. 6‘-@53,4#555t+~e4-to.53 s¢a;e—7t—vuvtrv—v—Qhﬁook—ﬁo—f;b4+c—hoc44h¢EO.SJ
b, Take steps for reactor emergency. (0.5]
Isclate reactor room [0.5)
Investigate [0.51
Ferform emergency PLAN [0.53
ANSUWEF F.04 2.00)
3 BNt PREVEL T ACTIVATION oF TOOL [0.81

cer
b. Do not remove rabbit from efedt 1f raciztion levels are high., [0.6]

Moniter SAF which has teletector positoned nesr the CET top. [0.6]
(Flace rabbit in lead p13)



:

F. STANDARD AND EMERGENCY OFERATING PROCEDURES FAGE 2%
ANSHERS -- ARMED FORCES RADICOEIO. KRES-85/03/12-DUDLEYs N.
REFERENCE

170! Operating Frocedures Iy Tab B

ANSHWER F.05 (3.00)
8. Not required

(. Reavired OF.ETE

d. Not required
€, Required
f. Not required

[0.5 each]

REFERENCE
170! Opersting Frocedure I
Guestions and Answerc, F,12



G, FRADIATION CONTROL AND SAFETY FAGE 2

-

ANSWERS -~ ARMED FORCES RADLOEIO. RES-8%5/02. 12-DUDLEYs WN.
ANSUEFR G.01 (2.50)
D1 x (R1)2 = D2 x (R2)2Z [0.6]
8 R/hr » 1 sqft = D2 x 16 sqft £0.4]
D? = ,5 R/hr [0.1]
stay time = totzl sllowed dose / dose rate [0.63
s 1.25 R /7 .5 R/hr (0.4 [0.3 for limit]
= 2.5 hr 0.1

REFERENCE
170! 10CFR20.101

ANSWER G.02 {2.00)

8. RADs measure amount of energy deposited in msterizl wvhile euposure
rates indicate amount of biclogical damage., [0.4] Different
types of radiation produce greater bioloszical damasge which must
be corrected for by Quality Factors. ([0.4]

b. Handle swipes with gloves [0.5] and wvear appropriate anti-contamination
clothing, [0.S5]

REFERENCE
Questions and Answers G. 18

ANSHER G.03 (2.00)

REFERENCE SECSAE VALVES TO i50R7¢ LEAK [cd]

0S4 1EF-05-1 5 i 5
170Emergency Flan g 77 woryey RF0 L0.§]
Plow 7 TOR {o+4]



G. HRADIATION CONTROL AND GAFETY FAGE 27

e ———

ANSEWERS -~ ARMED FORLES RADIOEIO. RES-85/03712-DUDLEYs N.

ir Ptsoi O A
Remove clothing snd—ssve dosemsts (0.5]
Dress to reduce spread of contamination [0.51]
Wosh—aub—rannd 053 CALL Fik HEP [0,5]
Czll hospitzl to prepare for contaminated person [0.5]
Move to clean arez [0.5]
HF accompanies injured person i1n the ambulance to the hospitsl ([0,.5]

REFERENCE
054! EF-07-1
170iEmergency Flan pp 60-62

ANSHER G.05S {4,00)
2. Betz rate= l(open - clozed) w—eiiseremey—daliax [0.43]
(5.3 S+ 97 HO—“*‘ [0.3]
= %p R/hr [0.11 (0.8)
b. Quarterly limit 1.29 R [0.5]
time= (1.25 R / 2.5 R/hr) X 60 min/hr [0.6]
= 21.4 min £0+%1 (1.2}
c. To save a2 life (40£vR) £0.51
To protect equipment (25 R) [0.51] (1.0}
d:. DXR(2)=DXR{2) £0.4)

3.5 R/hr X (2 ft)2 = Dose » (10 ft)2 [0.5
Dose= 3.5 X 4 / 100 R/hr
= 14 R/hr 0.1 (1.0)

REFERENCE
10CFRZ20.101
170 Emergency Flan g 34



QUESTION

- -~

A 01
A.0Z
A,03
A.04
A.05
A.06

BE.O01
BE.07
E.03
BE.04
B.0S
E.Qe

c.01
cC.C2
C.03
€.04
C.05
C.06

D.01
b.02
D.03
D.04
D.0%S
D.06

E.O1
F.02
E.03
E.04
E.05
E.Q&

F.01
F.07
F.03
F.04
F.08

ValL UE

2,00
2.00
3.00
3.00
2.00
1.00

————

-

1FST CROSS

REFERENLCE

-

pupoocooseea
DUDOO0O0&BY
pUDOOO0&BS
DUDO0006%6
DUDQ0O0070%
puUDCo00710

DUD00006BY
DUDQCCO0690
DUDO000ET1
DUD0000&%2
DUDOOOO711
DUDOGOC0712

DUDOO00&T3
DUD00Q0674
DUDQ000713
DUDO00O71S
DUDOOOO716&
DUD00O0717

DUDOC006TE
DUD0C00721
pupoooQ722
DuboCe0723
DUDOOOOT7 24
pupRoo00727

pupo000724
DUDOQOQ725
DuDOOOO7 28
pupooCe72°?
DUDoO000730
DUDOOOC7 31

DUDO0G0701
DUDOCOO702
DuDO0OO703
DUDO00G7 32
puUDo0007 33

REFERENCE

FAGE

i



GUESTION

- -

.01
6.02
G.03
G.04
G.05

YALUE

14.00
2.30
2.00
2.00

- — -

TEST CROSS REFERENCE FAGE 2
REFERENCE

DUDO000ETT |
DUDOGO0705 |
DUDO000718
DUDO00O719
DUDOD00720
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GUESTION H.01 (2:.00)

If after acheiving craticality the operator wvere to raise power to
S0 kwy immediately establish an infinite periods and verify that
the power level indicastion was sieady with no rod moticre he would
observe an increase in power after waiting a few minutes, Explain
Phyo

QUESTION H.0Z (3.00)

a. With an i1nitial count rate of 20 :22; reactivity 1s sdded to
increzse the count rate to 40 ‘ﬂv. What would be the effect of
adiing the same smount of resctivity again? Explain your answer.

b, With an initizl power level of 10%. reactivity i1s added to rzise
pover to 20X. MWhat would be the effect of sdding the same ssount
of resctivity azzin? Explsin yvour answer,

GUESTION H.03 (2.00)

Explain why the neutron startup source appears a8s positiver negstive
and zero reactivity worth depending on the power level.

QUESTION H.04 (3.00)

The safety of @ TRIGA reasctor derives from 1ts large promet necstive
coefficient which i1s primarily due to an intrinsic characteristic

of the fuel, List the THREE contributions (not necessarily all from
fron the fuel) which sccount for the mrompt negative coefhciert and
explain now each of thew i1nserts resctivity on & power 1ncrease.

QUESTION H.O0S (3.00)

How much reactivity has beer added to a8 swbcritical reactor 1f
the count rate has increased from 100 cps to 150 cps and 1f the
initial value of Keft was .957



H, FREACTOR THEODRY FAGE 3
RUESTION H.06 (2400
8. Under stesdy-state operationy vould there be any sigrnificant
difference between the control rod positions at 100 watts and
1000 watts? Explain,
b« Under steady-state operstion» would there be any significant
difference between the conirel rod sositions at 100 KW and
1000 KW? Explain.
GUESTION H.O7 (2,00)
a. An experiment is loaded inio the E-ring of the core when the
reactor 1s operating at 1 MW. After loading the experiment, the
resctor pover leve! decresses to 750 KW. Hov auch reactivity was
added by the euperiment” Nezalect recctivaity effects of hesting. (0.8)
b. If the experiment hsd been losd~d in the ouvter ring vould
you expect the final power level to be different from 750 KW?
Expl.iﬂ' $3:2)
QUESTION H.08 (3.00)

Explain the different modes of heat transfer by which the heat
of fission 18 removed frum the fuel. Include major components
involved in the heat removal process starting with the fuel and
ending at the uvltimate heat sink.












- —— - —— " -

:
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GUESTION J.06 (2.00)

Should the reactor scram in esch of the following independent
situstions? No expaination 1s regquired,

a. A safety channel UIC fails to SO0X of actual power level while
operating in Mode I 2t 1 MW,

b. 1The third i1ndependent 1on chamber sbove the core loses High
Volatae whILE 1n mode IA st S00 KW.

¢. The C-ring thermocouple fai1ls high in Mode Il at 1 MW.

d. The wide-range log channel is placed in test while in Mode I
at 100 Ku.

GUESTION J.07 (3.00:

The folloving alarms are received simutaneously’ wvater temperasiure
highs stack gas asctivity highy water level low.

@. Which one showld be investigated first? Justify your answer.

b, What actionss 1f anysy shoulo be taken to control the situation
| and determine the problem?

QUESTION J.0E (3.00)

8. What 1s the expected position of each of the FOUR rods
at the time that the reactor becomes critizl during
K - Excess operastions?

| b, In square wave operationz (Mode 1I) where should the anvil
be set for 3 75 cent insertion if the transient rod 1s not
used for criticality”®

| ¢« In pulse (Mode III) operstions wvhere showuld the znvil be set
for 2 $2 1nsertion®

FAGE

(1.0)

(0.7%)

{0.,7%)

7



J. SFECIFIC OFERATING CHARACYERISTICS FAGE

QUESTION J.09 (3.202

For each of the four positiones of the mode selector switche
1A Steady Stste Automsticr I Steady State Manuwaly I1 Squasre Waver
and III Pulse» provide the following information!

a8. The rods which receive control signals from the fission chambers.
b, Information displayed by the RED pern recorder,
¢. Information displayed by the ELUE per recorder,

d. The detectors which supply scram signsls throuvah the switch.

WUESTION J.10 (3.20)
Rhst affecty 1f Bnve vill the followving changes have on nuclesr
wower indications. Explazin each enswer.,

8. The count rate portion of the fiscsion chamber signal prossessing
circuitry provides no signel at S00 KW,

b. The cambelling portion of the fission chamber signal prossessing
circuitry provides no signal at 100 watts,

c. The Primary flow rate increasses from 250 gpm to 350 gpm.
d. The pool temperature increases 10 degrees.



{« FUEL HANDLING AND CORE FARAMETERS FALE 4

e A e e e

\
|
|
\
|
1
GUESTION K.01 (2.40)

What 1s the purpose of each ot the folloving fuel elemont seaments?

a., Samariuvm wafers

e Graphnite plug

¢+ Zirconium rod

. Stainless steel tube

QUESTION K.OZ (2.00)

For each of the following conditions indicste on the attached

moderastor to fuel ratio graph esprroximastely where the reasctors
vould be opersting. Assume X is the opersating position for a

fully losded core and 3 pool temperazture of 90 F,

a8, A fully losded core and pool tempersture 100 F.

. Rings B» Cy Dy and E fully loaded and pool temperature 90 F.
(fuel elements renoved from outer face of core)

¢« Rings Cy» Dy Ey 2and F fully loaded and pocol temperature 90 F.
(fuel elements removed from center of core)

QUESTION K.03 (1.50)

If the vent on the primary cooling pump vwas left open during refueling
could the core be uncovered? Explzain,

RUESTION K.O04 (1.60)

The inspection of the control rods required annually 1s scheduled
thiz week, The three srevious 1nspections were conducted 13y 24y and
39 months sgo. Can an experiment be run this veek without inspecting
the control rods? Justify your anwer.

RUESTION K.09 (2.00)

Estimate the shutdown marain: which woulid be uwsed to meet the Technical
Specifications» of an AFFRI core in which Kings By C» and D were loaded.
State any sssumptions and show work.
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K. FUEL HANDLING AND CORE PARAMETERS FaLE

GUESTION K.0é (4,00)

The following dsta was taken during 3 core loading!

$ of elements Detector A (CFM) Detector B (CFM)
Rods Rods
in out in out

0 14 146 30 30

b 43 19 22 31 31

24 23 29 32 34

36 28 45 35 40

a2z 37 70 40 S0

@, How many elements will be required for a critical mass? Graph
paper 1s attached.

b. Which curve did you use to base yowur prediction? Justaify your choice.

QUESTION K.G7 (2.50)

What personnel are required to be present and where are they to be
stationed for fuel menipulations within the core and near the core

region”?
QUESTION K.O08 (1.50)
8. Explain how moving the core to a different positon can change
its eucess reactivaty. (1.,0)

b. At what positior Ivr Ily or I11 15 the core vorth & maximum” (0.5




L. ADKRINISTRATIVE FPROCEDURESy CONDITIONS AND LIMITATIONS FACE 11
GUESTION L.O1 (2.50)
a. MWnhat 1s the Safety Limit for AFFRI® (0«4
te What 15 the objective of the safety limit? (0.7)
¢+ What is done to prevent exceeding the safety limit? (1.2)
QUESTION L.0Z (3.00)

For each of the following situstions indicate whether a completed
RUR (Reactor Use Request) is required.

8. Maintenance in Exposure Room #1 vhen the reactor i1s secured.

b 1t of the reactor to & new location, —
©. Checking operation OF THE pricuomatic TUDE SUSLEm UGina an experimental
kup while st 1 KW, QECETE

d. Conducting K excess measurements.

€. Losding an additional instrumentation packasse into the pool
prior to reactor startup.

f. Determining the reactivity worth of 2 new transient rod.

GUESTION L.03 (2.50)

2. What is the miniaum staff required when the reactor is not
secured? (2.0)

b. What sctionss 1f anys must be taken if orne of these people
becomes i1ncapacitated. (0.5

QUESTION L.04 (3.007

Indicate vhether each of the following situastions would require
imnediete shutdown of the reactor. Consider each situstion seperately
and justify your answer.

8. Resctor power spiked to 1.1% MW during Mode I operations and
1t now et 900 KW,

fb. & compensated ion chamber becomes xndpéF;bii'iﬁfTi'tt'~
100% power, DELFTE

t. Fover increasses &% rods are meanually driven into the core while
8t S00 kw. Focl temperature iz 95 F and the primary and secondary
Fumps sre opersting.

i

R

g

d. An area radaistion monitor in the resctor building is found to
be i1noperavle.



L. ADMINISTRATIVE FROCEDURES, CONDLTLIONS AND LIMITATIONS FAGE 12

. —— A e S e e e e e e e e e e e

WUESTION L.0OS (3.00)

For each of the folloving procedural changes i1ndicate vhether or not
the change can be approved by & licensed SRO., Justify your answer,

@. A change to an experimental procedure which loads & sample in a
symetric location in the core from the original location. No other
information 15 available concerning the reactivity value for
the sampele in the symetric locetion or the intent of the exper-
1ment.

b. A temporary change to the startup procedure which allows pulling
two rods at once.

. A change to & maintenance procedure vhich changes the specifications
for the container to collect water from &2 flush of secondary
Fiping.

QUESTION L.O6 (3.00)

For esch of the following situations indicste whor 1f anyones 1%
responsible!

8. Final spproval on @ Reactor Use Reguest.

an entry into an Exposure Koom.
f an _experi Uma

d. Insertion of an in-core experiment.

e. Core loadinag.

fer gx}te.ja

QUESTION L.O7 (3.00)

Make the proper log entries for the following situstion i1ndicating
what colored ink should be wsed for each entry, The control room
operstor starts the primary pump at 0430 am. The reactor is shut
dowr, 2nc the console 18 UNlocked: The pump fzils to start and the
operstor faints. The second operstor returns 10 minutes later

efter loading an experiment and helps the second operator to recover.
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H. REACTOR THEORY FALE 1

-

ANSHERS -~ ARMELD FORCES RADIVELO., RES-8E5/03/12-DUCLEVy N,

ANGUHER H.01 (2.00)

&« When rods vere inserted only prompt neutrons wvere affected
and reactor power was stablized.(1.,0]
After a8 few minutes the delayved neutrons contributed to the
overall neuvtron populetion [1.0] thus power 1ncrezsed.

REFERENCE
470:!C-E Reactor Theory pas. 74-76
054iNuclear Energy Training» Module 3 Rx Opsy Unit S.95

ANSWER H.02 (3.00)
SI60€ Ry 15 CRITICAL AT ACuirr: And SCwAlS ﬁ\ 1 47' M{. Jen 35 RE€E re fﬁ{'f Prwér
3. PRsslor ouiape supererytresi. t@ rHdoublig covnt rate waTic feKmis
tekeit se—hetveds KRE. UCs S
AssumeKeft = 0,90 st 20 epo——~than —Ketlf = 055 gt 40rps' Abc.+. rEar

Chanse th-rescttvity » 0105409 X 0:95) = S,8%% delts K/K
resetivity-reed Por CrITICETIItYT 0509710 Y X 1707 = §.26% delts w1
ok delts KK excess resctivaty would be wdded. {0753
(Calentatton® Tiot requirer for—foii-ereditic

bm& power [0,.75]
pover coefficient of reactivity is_ linear 7’0r06-¢¢0.—§6~—40—+ﬂu+e[O.75]
MeT REAC Fliom PosER COEFFILERT CulvE)

FEFERENCE

0S54iNuclear Energy Training:s Module 3 Rux Ops» Unit 12.
ps-01-1

170iNuclear Theory 11 A.4
Feferernce Fackage. Reactor Farameters

ANSWEFR H.03 (2.00)

Belov 325 mMW the source 1: adding more neutrons then i1t is absorbing
end it hes & mositive worth, [0.7]

At 325 mW the source 1% adding the same number of neuvtrons as 1t 1s
sbsorbin~ anc hes @ zero worth., [(0.7]

Above Lo wW the source sbsorbs more neutrons then it sbsorbs and has
@ negetive worth., [(0.71

REFERENCE
170! Question and Answers J.15
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H. FEACTOR THEORY FAGE 14

-

ANSHERS -~ ARMED FORCES RADIOEIO. RES-855/03/717-DUDLEYe N.

ANSHER H.04 (3.00)

ZrH dissdvantage factor [0.4] 85 temperasture raises the ZrH becomes
less effective as & moderator. [0.6)

Doppler effect [0.4] absorption cross sections of resonance peaks
broaden a3 temperature incresses. [(0.6)

Water displacement [0.4] water density decreases snd fuel e pands to
displace water which which decreases moderation. [0.6]

REFERENCE
170iNuclear Theory I1.E.4

ANCWEFR H.05 (3.00)
vl /v = (1~Keff2) 7 (i-Keffl) £0.%]
100/150 = (1-Keff2) / (1-0.95) [0.51
1-Keff2 = 10715 » 0.08
Keff: = 0.947 [0,11
change in reactivity = [1-Keff2/Keff2] - [1-Keffl/Keffl)
= KeffZ - Keffl / Keffl x Keff2 [0.%]
e 0,967 - 0.95 7/ 0,95 » 0.967 (0.6
= 1.85 X delta K/K [0.1]
REFERENCE

170! Reactor Theory II A.4

ANSWEFR H.06 (2,00)

8+ No difference [0,4) becasvse the regctor 135 below heat range and
the power coefficient does not add any negative reactivity., [0.6]

b« Rods would be higher at 1000 KW [0.4] to compensate for the
negative reactivity sdaed by the power coefficient. [0.4]

REFERENCE
170! Resctor Theory II E.4



H. FEACTOR THEORY FAGE 15

ANSWERS ~- ARMED FORCES RADIOEIO. KES B85/03/12-DUDLEVs M.

ANSHEE . .07 (2.00)
s, #0rH& [0.8]

b. Final pover level would be higher than 750 KW [0.4]
; The core outer ring has 2 lower flux and therefore the euperiment
vould not be vorth &s much. [0.8]

: REFERENCE
’ 170! Questions and Answers C.15

| ANSHER H.08 (3.00)

| Conduction throuah fuel. (Radiastion scross fuoel gap) £0.5]

| Conduction transfer from fuel to coclant. £0.53

| Forced convection through holdup tank, primary pumpr to HX. [0.5]
Conduction across HX, gl - (0.%9)

| Forced convection to cooling towers. ———— . £0,5)

| Evgperstion to stmosphere. 0. 5)
REFERENCE

054iNuclear Engineering Trainings Mudule 4 Flant Ferformancer Unat 3.1
| Flow Disgrem Reactor Cooling
170:0perations Manual pp 37,41

CowOucricw Taktdsw Fube (RACIAIs00 Rodcss Fuee enr) L1e]
CONQuiTIch T *RGiep LANICAR LAyeRn T WMATER [ (U]
(OwvEstzon TC Roo. AwQ AT NesPoyERC [/0]
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I. RADIDACIIVE MATERIALS HANDLING DISHOSAL AND HAZARDS FAGE
ANSUERSE -~ ARMED FORCES RADIOBIO. RES-85/03/712-DUDLEYs N,
ANSHER 1.01 (2.,10)

a. Area Radiation Monitoring System. [0.7]
b. Air Particulate Monitor. [0.7]
e. Enviornmental Radiation Monitor Frogram. [0.7]

REFERENCE
170 T.85: Sec. - 9

ANSWER  1.02 (2.00) DFLETE -

Absolute filter on blower [1.0] \\
Tube system exhausts to stack [1.0]

REFERENCE
170: Operstions Manuwal p 180

ANSHWER I.02 (2.00)
a CAF [0.81

b, Do not remove rabbit from pool 1f radistion levels are high. [0.é]
Monitor SAF which has teletector positoned near the CET top. [0.6]
(Flace rabbit in lead pig)

REFERENCE
170! Operating Procedures I» Tab E

ANSHEFR 1.04 {2+:50)

Pi % (R1)2 = D2 % (R2)2 [O.61

@ R/hr x 1 sqft = D2 »x 16 sqft £0.4)

D: = % R/hr [001]

stay time = totel 2llowed dose / dose rate £0.6)
e JL25 R /7 5 R/inm [0.4] (0.3 for Jimit]
= 205 nr tO-lJ

REFERENCE

170 10CFR20.101



I. FRADIDACTIVE MATERIALS HANDLING DISFOSAL AND HAZARDS FAGE 17

.

ANSHNERS -~ ARAED FORCES RADIGEID. RES-8%5/03/12-DUDLEV, W.

NEW « 05 (3.00)
ANSHWER I.095 '06»{&[0

Remove clothxng6oud~oove—doeo.tﬁ+yqio.5]

Dress to reduce spread of contamination (0.5]

Nosh out sound£0+51c (ALl Fok HELA [o§]

€all hospitsl to prepare for contaminzted person [0.5]

Move to clean area [0.0]

HF accompanies injured person in the smbulance to the hospital [C.5]
REFERENCE

054: EF-07-1

170:Emergency FPlan pp 60-62

ANSWEFR I1.06 (4.50)
oy I = Io ei~uwx) OC7e XTlem [0.63
S00 mrem/hr = Jo e{=PTi8fii—1r—S5 42 [0.6)
Io = £0.23 RIA £0.21
b. I = Io e{-ux) [0.4]
= 4L2A3IR/hr e {=ri-emi—t)2.54 cmd L0.61
= 7.9#en/nr 0f -t A .5%em £0.31
c+ A = Ao e{-lamda 1t} [0.63
t = (Iln A’A0) / lamda = 1n (20/500)./4?per hr [0.6]
t = LIk ov POy 160 1% €0.3]
REFERENCE

170! Questions and Ansvers 1.3

ANSHWER 1.07 (3.00)

8. Increase hazard [0.3] Al activates buwt has & short half life
s0 must gllow time for samnle to decey. (0.4%5)

b. No change [0.3] both evaporate rapidly and are similar chemically [0.45]

€+ Incresse hexerd [0.3) g90ld and si1lver will activate under any
amount of neuwtron flux. [0.43]

g+ No change [0.3] the lenath of time of exposure will not affect
activation of experiment. [0.45]

REFERENCE
170! Buestions and Ansvers 1.5



B . e N ——
i

J« SFPECIFIL OFERATING CHARACTERISTICS FAGE 18

.

ANSWERS -~ ARMED FORCES FADIOEXIO. RES-BS/03/1Z-DUDLEVs WN.

ANEWER J. 01 (1.00)

To test or premit minor repsirs of the system (not to exceed 48 hrs).[0.6]
Dampers will be shut during this period so no relesse 1s possible. [0.4)

REFERENCE
170 T.85:.» Sec 3.4

ANSWER J.02 (2.50)

8. The supply dampers (§1+52¢ and S3) and the exhaust damper (E1)
would shut [1.0]

. Supply snd e haust dampers close on hizsh CAM aslarm preventing
relesse of radicectivity [0.6]

Exhaust air i1s pessed through prefiltery rowghing filters and
absolute filter which remove contamination (particulate matter)
trom the air. [0.6]

A negative pressure i1s maintsined in contaminated areas to
reduce spread of contamination out of those aress. [0.3]

REFERENCE
170i0perations Manual pp 63r 68

ANSWER J.03 (2.50)

Foaol tempersture will increasse adding negative resctivitv., [0.795])
Resctor power will decreese. (0.75]

Fool high tempersture slarm sctivated [0.5]

No scram. (0,53

REFERENCE

054 78 g, §
DS-01-1 and DS 02-2

170% Operations Manuzls Chep. 3 - Keactor Water Systems
Referernce Fackager Reactor Farameters

ANSHER  J.04 (1,50
R A T T St E I Yot et ivsted E 8L
" ¢ ’
REFERENCE SYSTEM

170! Operstions manual p 41
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J. SPECIFIC OFERATING CHARACTERISTICS PAGE

ANSWERS -- ARMED FORCES RADIOEIOD. RES-BS.03/1Z-DUDLEY» N.

ANSHER J. 05 (1.50)
Check for ¢ person in the exposwre rooms. [(1.5]
REFERENCE

170! Safety Anslysis Report p 4-27
Operations hanuwel = 101 :

ANSHER J.04 (2.00)

a. No [0.5]
be Yes [0.5]
c. Yes [0.5)
d. No [0,351]

REFERENCE
170: Safety Analysis Report pp 4-23+ 4-24
Operztions Manuzl p 83

ANSHEFR J.07 (3.00)

a. Water level [0.5] results in loss of shielding and high radiation
levels. [0.5)
b. Take steps for reactor esergency., [0.5]
Isolate reactor roowm (0.51
Investigate £0.53
Ferform emeragency (0.5

REFERENCE
170 0lvestions and Answers J.13

ANSHWEF J.08 (3.00)

8. Safety and Shim rods 100X [0.7]
Transient rod Z% £o.23
Regulating Rod 0O to 100X [0.4]

be 260 Units (0.75]
c. 4%0 Units [0.75

REFERENCE
170! Operations Frocedures VIIIe Tabs CrDv and E
Reference FPackaaey Fig. 6.8



Je SFPECIFIL OFERATING CHARACTEKISTICS

ANSHERS ~~ ARMED FORLES RADRPIOBIO. RES 85,/ 03/712-DUDLEYYy N,
.NS“ER J.09 (3020)
wl woe PO

1A REG ROD Pl

3 None L e ad Foves Lfissi0l Lhamber)
I1  REG + TRANS : : -
II1 NMNone FUEL TEMF Fulzing ULL
REFERENCE

170! Guestion and Ansvers Fig. D-1

ANSHWER Je10 (3:20)
v CwARRE,

8« Reduces indication on $essrer—enameas [(U.0)]

FAGE

d.

UIC (both)
UlC (both)
ULC (botlh)
Fulsing ULC 1)

[0.2 egch)

Count rate provides constant input to signal when 1t saturares. [0.9)

b. No affect (0.3)

Only provides signal in upper four decades of indicsting range. [0.5]

¢, No affect (0.3]
Flov has no affect on any nuclear powver indicstion.

¢, ddicetedpomer will - dnciesse o the UL {633

(0.51

festFdeabage—wve Ardrnrresse end detertor arasure fret nevtrond
W ﬁ’(’ EIPET L F 10 AUreanric [‘ S]

REFERENCE [

170: Operastions Manusl pp B83-8% Posth wice DElERLE IF La ﬂwlqg,[72Q]

ra

L)



K. FUEL HANDLING AND CORE FARAMETERS FAGE 21

e e e R e e R e e e e

ANSWERS ~~ AKMED FORCES RARIOEIO. RES - 85/03/712-DUDLEY: N.

ANGWER K.01 (2.40)

a. Mainimizes changes [0.2] resuvlting from fission product buwildup L(0.2]
and fuel burnup. [(0.2] (FLATIEW: Fiukd, EXrend COR¢ szc)

b. Act as top and bottom axi13l reflectors. [0.4]
¢, Provides structural support. [0,6]
e. Container for all fuel element seaments. [(0.6]

REFERENCE
170! SAR p 4-12

ANGUWEFR K.02 (2+00)
[0.446 each)

.

REFERENCE
054:iNuclear Energy Trainings Module 3 R Opsy Unit 8.4
170iNuclear Theory I1 AJl.b.(6)

Reference Fackaaer Reactor Farsmeters

ANGWEFR h.03 (1.50)

No:. [0.5) There 1s small hole drilled an piping 4° below surface
of pool which will prevent siphoning. [1.0]

REFERENCE
1704 Operations Menual p 41



e e i

J

—

. et lltlﬁ. —

e

NN, .

o7

.6

Tt

-

et e

e — e e e .

et e

3 e

i — o ——— o —

o1

\

.

PR

bs 80 s5 60 €5 70 75 BO E5 90

NUVBER OF FUEL ELEMENTS

Iy

3
..5
N
|
'
(=3
*z
|
: ._
i SN
! |~
! ;
! o
-

b

—



eft




K. FUEL HANDLING AND CORE FPARAMETERS FaAanbE 22
ANSHERS == ARMED FORCES RADIOETO. RES-BL/02/712-DUDLEYY N,
ANCWER K.04 (1,60)

Yes: [0.7] TS5 surviellance 16 one year not to euceed 15 months. L[0.7]
(TS do not include 3.2% x interval requirement.)

FEFERENCE
170 7.5, sec 4.1

ANSHER K.0% (2.00)
Shut down margin calculated with most reactive rod stuck at top of core.
reactivity of controls= rod worth » 3 £0.3]
= $1.89 x 3 (0.32
= $5.467 (0.13

R AL

‘ HCOS ctivitys R TTTT T N B3]
Core excess rescti 1t_\= _.J - - e ’1.02":"1'2'-3§g'~5:3
= osToTe ;‘mmw.ef [0.1]
Shutdown mergin = reactivity of rods - fore excess reactivity (0.3)
= 85,47 ¢ +areee ALEBY T T¢) 0.2
s 3.8/

REFERENCE
170! T7.5. 3.1
Reference Fackager Reactor Farameters

ANSHER K.06 (4.00)

8. 55 elements [0.8]
groper calculation of Co/C [0.6)
proper plotting of points [0.61]

b. Detector A curve, [0.8]) Detector curve B 18 nonconservetive [0.6]
because the tangent to the curve has & continually increasing
slore. [0.¢€1

REFERENCE
170! Ouestions and Ansvers K.S

ANSHWEFR Ke+Q7 (2.50)

Minimuom of two licensed operstors [0.41]
SRO in direct supervison [C.7]
XOne in Control (monmitoring count rste cheannel (0.6]

slne ﬁf@-on—b&+dgo¢ (0.63
I Reacron Room



K. FUEL HANDLING AND CORE PARAMETERS

A e R e S e e e e R e e e e

E ANSHNERS -- ARMED FORCES RADIOEIG. RES B5/02/12-DUDLEV, N.
8 REFERENCE
s 05A:RH-10-6

ANSWER  K.08 (1.50)

|
L a. Different smounts of neutrons are reflected back into the core
i depending on the pozition of the core. [1.,0]

b. In position II. [0.5]

|
: REFERENCE
| 170!Reference Fackager Reflector Coeftricient
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L, ADRINISIRATIVE FPROCEDURES, CONDITIONS AND LIMITATIONS

ANESHERS -~ ARMED FORCES RADIOEIO. RES-QL/03712-DUDLEYe N.

ANCWLK L.01 2+50)

8. Mavamum fuel tewmperature < 1000 C. (0.6)
b. Frevent fuel element cladding damage. [0.7]
¢, Plant 1s operated within LCO's. [0.6)
Ssfety svstem settings are below the limiting safety settings.

REFERENCE
170! T«S:v¢ Sec 2

ANSWER L.02 (3,00)
8. Not required

b: Not required

eau) [ 4 T
§. §ot requires
€. Required

f. Not required
(0.5 each]

REFERENCE
170! Operating Procedure I
Questions and Answers, F,12

ANSWER L.03 (2.50)

2. SRD on call [0.5]
R0 or SRO in the wmain control raom. [0.5)
Radistion Contrel Technicisn on call. (0.5)
Another body. [0,5]

b. Becure the reactor. [0.5)

REFERENCE
0S4 iRM-04~1]
1703T7.6+ s@c 6¢1:4342

T VRS TR N SR T ——

FAGE

(0.6]

24



L« &DHINI‘7RATIVE PWOCEDURES- CONDITIONS AND LIMITATIONS Face
ANGHERS -~ ARMED FORCES RADLOELO. RES-85/03/717-DUDLEYVY N,
ANSHER L.04 (3.00)

« Shutdown [0.35] since safety feature hes tailed to operate. (0.4)
1 required instrument is sttil ™

351 operator cannot exercise effective control of the
reactor. [0.4)

d. Shutdown [(0.35] tvo detectors in the Resctor Building are required
for operation. [0.4]

REFERENCE
054:1RM-04-4 to §
EFP-03-3
$7050:8: s F:2:1y .00 3G

ANSHER L.0% (3.00)
@« No [0.46) Procedure changes the intent of the evperiment [0.4]

b. No [0.,4) FProcedure change effects safe operation of the
"1."0'-' [0.4]

¢. Yes [0.6) Does not change intent of procedure, (0.41

REFERENCE

0%4:4D-01-3

170i0perating Frocedure 0
ANEWER L.06 (3.00)
8+ Keattor Facilaity Director
b or Staff

sctor Dperstor

g
e. Reasctor Facility Director
(0.6 each])

REFERENCE
170! Operations Procedure I+ Tabs Ae Ur and E
Operations Frocedure VII
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L. ADMINIGTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS FAGE 24

R e R T R R R e e e e -

ANGUERS =~ ARMED FORCES RARIOEID. RES-B5%/02/00-DIIDLEY s N,

ANGUWEF L.07 (3.00)
R S A & Ve avEeT WSS ST e e e
++ 0440 (0.2) Relieved the Contol room Operastor, Secuese (cesmse
Signed by second operstor to 3) black ank [0.1)]

4« 0420 (lpte entry) [0.2] Pimary pumpe feiled to start [0.2)
green ank [0.1)
+4+ 0435 (lete entry) [0.2] Loed experviment in core [(0.3) red ank (0.1

REFERENCE
170! Procedure VIII» Tab A
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BUESTIOP  WALUE  FEFERENCE . gz |

'7|5~~.§0*_ . -~~----.---- _
K01 2.00  DUBOONO/AT |
HoO? 3.00  DUDOOLOT ¢/ . 1

H.03 2,00 DULUONGTA"
H:04 3,00 DUD0OOOO7A.
0 W05 3,00 DUDOO0D7AD
- K08 2.00 DUDOOOO74D
Lo W07 2.  DUDOQOOTNG
. M.o8 3,00 DUROOOOTES

-

el e

2 20.00 ' |
o T 2,10 DUNOCOO73S |
. T.02 2.00 DUDOLOO7A4 !
. 1,03 2,00  DUDOOOO7SS |
L 1.04 .80 DUDDCOOT 4} |
P 3,08 3.00  DUDOOVO74T | |
O 1.06 4.5%0  DUDLO0O763 |
g W 2,00  DUDOOO744 |
%Lﬂl' 19.10

0 1.00 DLO000O734
B Y 74 2,50 DUDOOOOT A7
. 402 2.50  0UDVO0O74Y

e —— T —

04 1 %0  DUDOOOOY 54
SEURR Y -] 1.0 0UD000O7Sé
b J.06 2,00 DUNOOOO7SY
S 07 3.00 OLLCACO?%8 .
) J.0H 3.00  DUDOOCOT 34 p
S .70 DUDOOC. S
4 Jo10 3.20 DUDOOOO’S)Y
‘ ”r.o ; L
Ll Ke0l 2.40  DUDOOOO73E *
e O 2.00 DuN0OOOTAY |
T, K03 1.5 [UDOOOO?SS
i k.04 1.60  DUDOOOOT4Y
o Ke0% Je00  DULNO0OT7 66
b u.:t 400 DUD 000767
- " £.90  DUDDOOOTéW
NWfﬁl K.08 1,80  DUBAN007 73
< . 17,0 |
L0t £.50 DUPN00073?
?] ‘0‘2 3.00 DUBOOOO7 60
L k03 2. %0 DUDDOOOT S
" L.04 3,00  DUDOOOOT7O
L0% 3.00  DUDOOOLT?Y
-






