ENCLOSURE 1
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FACILITY: University of Virginia
EXAMINATION DATES: July 13-16, 1992
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SUMMARY :

Operator licensing requalification examinations were conducted at the
University of Virginia Reactor (UVAR) on July 13-16, 1992. The examinations
were administered by the Mr. Frank Collins, Chief Examiner and Mr. Brian
Hughes, NRC Examiner. Written and operating examinations were administered
for three Senior Reactor Operators (SRO). A1l operators passed their
respective examinations.
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RCPORT DETAILS
Examiners:

Frank Collins, Chief Examiner
Brian Hughes, Examiner

Results:
RO SRO Total
(Pass/Fail)  (Pass/Fail  (Pass/Fail)
NRC Grading: 0/0 3/0 3/0
Facility Grading: «/0 3/0 3/0

Written Examination:

The written examination was administered on Monda{, July 13, 1992, Al
operators completed the examination within the allotted three hours.

One clarification was requesied by an operator after the examination,
resulting in a change in the answer key for a single question. This
change was entered by hand on the master copy of the examination that is
provided as an attachment to this report.

Operating Examinations:

Ogeratin examinations were administered on Wednesday and Thursday, July
15-16, 1992. The operators were given examinations in accordance with
examiner standard ES-606 that included demonstrations of five tasks
including core loading, shutdown margin and excess reactivity
calculation, use of Emergency Plan Implementation Procedures (EPIPs),
reactor startup and reactivity manipulations, and simulated malfunctions
of the primary coolant system. A facility licensed SRO was present for
and supervised all reactor operations. At no time was the licensed SRO
required to intervene in the operations.

Exit Meeting:

The exit meeting was conducted by the Chief Examiner on May 27, 1992.
The facility was represented by Mr. Robert Mulder, Director, Mr. Preston
Farrar, Reactor Supervisor, and Mr. Donald Krause, SRO. The Ch.ef
Examiner, Frank Collins, represented the NRC.

The Chief Examiner identified a common deficiency in use of the EPIPs
that was observed by both the facility and the NRC examiners. Each of
the three operators failed one task because he neglected to open and use
the procedures during a scenario in which pool coolant inventory was
lost. The actions taken by the operators to add water to the pool were
in accordance with those described in the procedures but, in every case,
the operator failed to use the procedures to ensure proper
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notifications, classification of emergency response levels, and
activation of the Emergency Plan. A particular reticence was observed
with respect to issuance of emergency notification involving
organizations outside of the University. The faciltt{ cited difficulty
with using the EPIPs and suggested that these difficulties might result
in an operator’'s reluctance Lo use the procedures.

FOLLOW-UP ACTIVITIES

A conference call, between NRC management (both Meadquarters and Region
11) and University of Virginia management was held on August 6, 1992 to
discuss a generic concern with the implementation of the emergency plan,
NRCs. This concern involved the failure of the licensee operators to
enter the EPIPs, properly classify the emergency, and make the required
notifications. The faci{ity management acknowledged the concern and
ut]}freviow both the EPIPs and their use by the facility operating
staff.

NRC mansgement emphasized the importance of the proper implementation

of the emergency plan and their concern with the licensee’s performance
during the requalification examinations. The licensee was requested

and agreed to document results of their review in a letter to the NRC.
The Non-Power Reactors, Decommissioning and Environmental Projects
Directorate will follow the licensee’'s review and ensure that corrective
actions initiated by the licensee are adequate,
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1992 OPERATOR RIDUALIFICATION EXAM
U.VA. REACTOR FACILITY
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NRC RULES AND GUIDANCE FOR EXAMINEES

Use black ink or dark pencil ONLY to facilitate legible reproduction.

«Print your name in the blank provided on the cover sheet of the

examination,

F£11 in the date on the cover sheet of the examination, if neccssary.
Answer each question on the examination.

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

The point value for each question is indicated in parentheses after the
question,

Show all calculations, methods or assumptions used to obtain an answer
to mathematical problem, whether asked for in the question or not,
(This does not apply to multiple choice questions.)

Uniess solicited, the location of references need not be stated.

If parts of the examination are not clear with respect to their intent,
ask questigns of the examiner only.

You must sign the statement on the cover sheet that indicates the work

on the examination is your own and that you have not received ur been

x;ven any assistance in completing the examination. This must be signed
MR the examination has been completed,

Rest room trips are to be limited and only one examinee at a time may
leave. You must avoid all contact with anyone outside the examination
room to avoid even the appearance or possibility of examination
compromise.

Cheltin? on the examination wouid result in a revocation of your license
d result in more severe penalties, ‘ '

Each section of the examination is designated to take approximately 60

‘minutes to complete. You will be given 3 hours to complete the

examination.

When you are finished and have turned in your completed examination,
leave the examination area.

To pass the examination, you must achieve at least 70% in each category.
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f = ma

W = mg

vV e= g/t

8 =Vt + | at?
a= (V, = V) /¢t
Ve = V, + at

E = mc?

KE = | mv?

PE = mgh

w =0/t

W = vApP

A= (nD)/4

AE = 931 Am

n o=V, Ap

Q = mC,At

¢ = UAAt

Pwr = W,Ah

P = P 1ot

P = petl

SUR = 26.06/7T
SUR = 26p/0" + (P - p)T
Tel/(p - 8)

P = (Kegg = 1)/Kygg = 8K q0/Koeo
P = (L$V)/(3x10%)

A = AN

- A0

(1n2) /%, = 0.693/%,
et

I.e™

I(;. 10'!/(,‘17

TLV = 1.3/4

HVL = ~0.693/y

SCR = 8/(1 = K,)

CR, = 8/(1 = K,4)

CRy(1 = Kerny) = CR (1 = Koq2)
M=1/(1 = Kyy) = CR/CR,
M= (1 = Kgo) /(1 = Kyppy)
SDM = (1 = K, ) /Ky

(" = 10" seconds

O M )
|

A= 0.1 seconds™’

1,d, = 1.4,

1,4, = 1,4,°

R/hr = (0.5 CE)/d® (meters)
R/hr = (6 CE)/d* (feet)

T = (0°/p) + | (B = p)/(Ap))
T = (P = p)/(Ap)

p =1 (0°/TKy)] + [ Poe/ (1 = AT))

I = 9N

Cycle efficiency = (net work out)/(energy in)

Water parameters

1l gallon = 8.345 1lbm

1l gallon = 3,78 liters

1 ft* = 7.48 gallons

Density = 62.4 lbm/ft’

Density = 1 gm/cm’

Heat of Vaporization = 970 Btu/lbm
Heat of Fusion - 144 Btu/lbn

1 Atm = 14.7 psi = 29.9 in Hg.

1 ft H,0 = 0.4335 1lbf/in

Miscellaneous Conversions
Curie = 3.7 x 10 dps
kg = 2.21 lbm

hp = 2.54 x 10’ Btu/hr
Mw = 3.41 x 10°* Btu/hr
in = 2.54 cm

‘F=9/5 *°C + 32

‘C = 5/9('F -~ 32)

1l Btu = 778 ft-1bf
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UNIVERSITY OF VIRGINIA REA "R FACILITY page 1
ANNUAL REACTOR OFE} ORS
RE~QUALIFICATION .4r%4
1992

A. __Reactor Theory, Thermo, & Facility Op, Chars.

QUESTION: 001

(4.00)

Reactor power is at 400 watts when a period of 50 seconds is
established. What will the reactor power be in 4 minutes?
(assume no temperature effects).

a)
b)
c)

d)

QUESTION: 002

10.5 Kilowatts
48.5 Kilowatts
75.5 Kilowatts

100 Kilowatts

(4.00)

Which one of the following is the definition of the diffusion

length of

a)

b)

c)

d)

a neutron?

The distance a neutron travels from birth to
thermalization.

The distance a neutron travels from birth to
absorption,

The distance a neutron travels from thermalization
to absorption.

The distance a neutron travels from thermalization
to fission.

kkuktdd CATEGORY A CONTINUED ON NEXT PAGE #t#*s#ws
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 2
ANNUAL REACTOR OPERATORS
RE~QUALIFICATION EXAM
1992

A. __Reactor Theory, Thermeo, & Facility Op. Chars.

QUESTION: 003

(4.00)

Which of the foliowing statements describes the concentration
of Xenon in the core after a scram from extended operation at

2 Mw?

a)

b)

<)

d)

QUESTION: 004

Xenon concentration initially decreases due to the
loss of lodine "roduction then increaces to maximum
cor.centration.

Xenon concentration decreases to a Xenon free
condition in approximately ten (10} hours.

Xenon concentration increases to a maximum value in
appioximately ten (10) hours due to the reduction
in the Xenon burn-up term.

Xenon concentration remains at equilibrium value

since the production and burn-up term of Xenon has
ceased,

(4.00)

The shutdown margin for the existing UVAR core is 1.18 % AK/K
with the rod of highest worth (2.19% AK/K) fully withdrawn.
What is the pre-start-up K7

a)
b)
c)

d)

0.578
0.685
0.87%

0.958

dkkdkds CATEGORY A CONTINUED ON NEXT PAGE *#aaswsw



UNIVERSITY OF VIRGINIA REACTOR FACILITY
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1992

AN A S e I T

A. __Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 005 (4.00)

In a subcritical reactor, K, 1is increased from 0.861 to
0.9265. Which one of the following is the amount of reactivity
that was added to the core?

a) 0.086
b) 0.104
c) 0,125
d) 0.220

QUESTION: 006 (4.00)

The reactor has been shutdown from extended operation at 2 Mw,
Five hours later the reactor is started up and returned to 2
MW. Which one of the following describes the automatic
regulating rod movement for the next several hours?

a) The regulating rod withdraws as Xenon increases to
equilibrium value.

b) The regulating rod inserts as Xenon burns out to
equilibrium value.

c) The regulating rod inserts initially as Xenon burns
out, then withdraws as Xenon increases to
equilibrium value,

d) The regulating rod withdraws initially as Xenon
builds in, then inserts as burnout increases.

#hkaaks CATEGORY A CONTINUED ON NEXT DAGE #wssws
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 4
ANNUAL REACTOR OPERATORS
RE~-QUALIFICATION EXPM
1992

A. __Reactor Theory, Thermo, & Facility Op. Chars,

QUESTION:

007

(4.00)

The reactor can be shutdown no faster than a = B0 second
period. Which one of the following is the reason for this?

QUESTION: 008

a)

b)

c)

d)

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

The amount of negative reactivity added on a scram
being greater than the shutdowi margin.

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

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

(4.00)

For each of the fcllowing definitions, match the term that is
defined with its definition:

a)

b)

c)

d)

The factor by which neutron 1. Pair Production
population changes between
generations. 2. Comp¢ton
Scattering
The decay of an excited nucleus
into a stable nucleus with the 3. SUR (Start-up
simultaneous ejection of Rat: )
electromagnetic energy.
4. Gamma Decay
The amount of time required for
the neutron population to S, Photo-electric
increase by a factor of "e" Effect
(2.718).
6. Period
A gamma ray causes the ejection
of an electron from a target 7. K.y
atom; the gamma ray's energy is
totally transmitted to the 8. p (Reactivity)

electron for ejection,

wakksn® CATEGORY A CONTINUED ON NEXT PAGE #%%xakuw
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 5
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1992

A. _ _Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 009 (4.00)
The reactor is just critical at a low power level. Which of
the following is the stable reactor period resulting from the
rapid insertion of a rod, adding reactivity of - 0.3 % AK/K7
a) - 12.5 seconds
b) - 35,0 seconds

c) - 80,0 seconds

| d) « 120.0 seconds

QUESTION: 010 (4.00)
The reactor power has increased from 15 watts to 50 KW in 243
seconds. Which one of the following is the stable reactor
period which resulted in the power change?
a) 10 second
b) 30 second
c) 202 second

|
i
} d) 293 second
\
kkkkkdk CATEGORY A CONTINUED ON NEXT PAGE #®%%khuku



UNIVERSITY OF VIRGINIA REACTOR FACILITY
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1992

A. __Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 011 (4.00)

Which one

neutrons?

QUESTION:

a Serve as a start-up source, thereby removing the

need for an external source.

b) Contribute to Tritium production, thereby allowing

detection of fuel leakage,

c) Increase the effective core burn-up, thereby

providing better fuel utilization.

d) Increase the ratio of prompt to delayed neutrons,

thereby increasing reactor control.

012 (4.00)

page 6

of the following is a benerit provided by photo-

Assuming the Samarium worth is 0,006 aK/K at full power, which
one of the following is the Samarium worth 10 days after

shutdown?

a) Essentially Z2ero
b) Essentially 0.006 AK/K
c) Less than 0.006 AK/K, but greater than zero

d) Greater than 0.006 AK/K

#xdksas CATEGORY A CONTINUED ON NEXT PAGE **#wkwn
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 7
ANNUAL REACTOR OPERATORS
RE~QUALIFICATION EXAM
1992

A. _ _Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 013

(4.00)

Both the Demineralizer room and the Heat Exchanger ruom are
"high radiation" areas when the reactor is operating at full

power .
a)

b)

c)

d)

QUESTION: 014

This is caused by:

Direct radiation from the reactor

N=16 activity produced in the water as it passes
through the reactor

Ar-=41 activity produced in the water from dissolved
air

Na=-24 activity produced from activation of aluminum

(4.00)

puring a reactor start-up, equal increments of reactivity are
added after allowing tha count rate to reach equilibrium
following each reactivity addition. Which statement below
describes what the operator should observe on the Source Range
Instrument?

a)

b)

c)

d)

The change in equilibrium count rate is the same
while the time to reach equilibrium is shorter for
the later reactivity addition

The change in eguilibrium count rate is larger
while the time to reach equilibrium is longer for
the later reactivity addition

The change in equilibrium count rate is smaller
while the time to reach equilibrium is longer for
the later reactivity addition

The change in equilibrium count rate is larger and
the time to reach equilibrium is shorter for the
later reactivity addition

#kkuans CATEGORY A CONTINUED ON NEXT PAGE #*w#kdxn



UNIVERSITY OF VIRGINIA REACTOR FACILITY page 8
ANNUAL REACTUR OPERATORS
RE~QUALIFICATION EXAM
1992

A. __Reactor Theory, Thermo, « Facility Op. Chars.
QUESTION: 015 (4.00)

The UVAR core is being reloaded with new fuel and the
following data has been taken:

Number of | Detector A | Detector B
elements (cpm) (cpm)

0 16 30

6 22 32

12 29 37

18 48 60

24 150 177

What is the approximate number of fuel elements that will be
required to achieve criticality?

a) 27
b) 30
c) 33
d) 36

QUESTION: 016 (4.00)

Which one of the following terms of the six factor formula is
most affected by "Poiscons"?

a) Fast Fission Factor
b) Thermal Utilization Factor
c) Thermal Non-Leakage Probability

d) Reproduction Factor

#kwkadd CATEGORY A CONTINUED ON NEXT PAGE #*#x#kuw






UNIVERSITY OF VIRGINIA REACTOR FACILITY page 10
ANNUAL REACTOR OPERATCRS
RE-QUALIFICATION EXAM
1992

A. __Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 019 (4.00)

The reactor is critical at low power when a control) rod is
withdrawn and the power rises on a stable 40 second period.
Two minutes later the power is at 5 XKW. What power was the
reactor at before the rod was withdrawn?

a) ® 100 watts

b) & 175 watts

c) = 250 watts

d) & 500 watts

QUESTION: 020 (4.00)

The reactor is critical at 250 KW when a control rod is
withdrawn and the power rises on a 200 second period. If the
operator takes no further action, what will happen to the
reactor?

a) The reactor will scram on high power at 125%

b) The power will probably level off below 2 MW due to
temperature effectyu

c) As the power rises, the period will get
progressively shorter and the reactor will scram on
a short period of 3.5 seconds

d) The core gamma monitor will alarm and insert the
rods automatically

*kknkd® CATEGORY A CONTINUED ON NEXT PAGE *#%kiix
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 11
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1882

A. _ Reactor Theory, Thermo, & Facility Op. Chars.

QUESTION: 021 (4.00)

Rods are continuously withdrawn to giveé a constant reactivity

addition rate of 10* Delta K/K per second. With no
temperature effects and the initial power level at 200 watts
the reactor would scram on__ : . However, if

the initial power was 400 watts, the reactor would scram on

a) High Power, Short Period
B) Low Flow, High Temperature
c) Short Period, High Power

D) High Temperature, Low Flow

QUESTION: 022 (4

Assume a moder..or coefficient of reactivity equal to 1.5 x
104 ak/k=°F with the reactor operating at 1.5 Mw. Which of
the following is the closest to the amount of regulating rod
movement for a wmoderator temperature increase of 10 °F?

A) 1 INCH

B) 2 INCHES

C) % INCHES

D) 10 INCHES

skkakwk CATEGORY A CONTINUED ON NEXT PAGE ##dh&dx



UNIVZRSITY OF VIRGINIA REACTOR FACILITY page 12
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1992

A. __Reactor Theory, Thermo, & Facility Op. Chars,

QUESTION: 7 (4.00)

Which of the following is = currect statement concerning
Doppler Broadening?

A) Neucron absorption by the target is dependent on the
temperature of the target and independent of the neutron
energy.

B) An increase in the target temperat'ire results in
thermal expansion that increases the space bet. -en the
target atoms causing a smaller target area for n<estrons.

C) Apn increase in the target temperature results in an
increase in the vibration of target atoms causing the
target atoms to appear larger to incoming neutrons

D) PFwutron absorption by the target is dependent on the

vemperature of the target and independent of the isotopic
makeup of the target.

QUESTION: 024 (4.0u)

The reactor is subcritical with a K, c¢f 0.999 and an
equilibrium count rate of 6&000 cps. Enough positive
reactivity is added to increase the equilibrium count rate to
12000 cps with the reactor still subcritical, The same amount
of reactivity is again added to the core. Which of the
following 1s the condition of the core after the second
reactivity addition?

A) Subcritical with a count rate of 18000 cps.

B) Subcritical with a count rate of 24000 cps.

C) Just critical.

D) Supercritical witn count rate increasing.

khxkdxx CATEGORY A CONTINUED ON NEXT PAGE #®%kkai
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 1%
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1992

b. Procedures and Padiological Contreol

QUESTION: 003 (4.00)
The reactor bridge monitor will scram the reactor and isolate
the reactor room if the radiation level at the top of the pool
exceeds:
a) 10 mr/hr
b) 20 mr/hr
c) 30 mr/hr

d) 40 mr/hr

QUESTION: 004 (4.00)
The shim rod drop times are measured:
a) If a fuel element is added to the core
b) Annually
c) Semi~annually or if the rods are moved to a new
position or if maintenance is p+¢>~formed on the

mechanism

d) Whenever a new experiment is added to the reactor

#xkkkkx CATEGORY B CONTINUED ON NEXT PAGE *%*&kus
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UNIVERSITY OF VIRGINIA REACTOR FACILITY page 16
ANNUAL REACTOR OPERATORS
RE-QUALIFICATION EXAM
1892

B. _Procedures and Radiological Controel

QUESTION: 005

(4.00)

You are operating the reactor at 100 KW in the natural
circulation mode when an experimenter reguests that you
increase the power to 2 MW to activate samples. You should:

a)

b)

c)

d)

QUESTIUN: 006

Raise the header, start the primary pump and
increase power

Make sure an IRF form has been properly filled out
and signed and then raise power

Make sure the duct monitor is turned on and then
raise power

Shut down the reactor, raise the header, energize
the primary pump and start up again

(4.00)

When loading fuel, no reactor core shall be taken critical
with the shim rods below 10 inches and the regulating rod
fully withdrawn. Which one of the following is the basis for
this restriction?

a)

b)

¢)

d)

This assures that the reactor will not go critical
when pulling shim rods two at a time during start-

up

This assures that sufficient excess reactivity is
available to operate the reactor for long periods
of time

This assures that shim and regulating rod positions
at 100 % power will maximize fuel burn-up

This assures the regulating rod will remain in the
operating band.

xekrkkk CATEGORY B CONTINUED ON NEXT PAGE #**k&iii
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B. _Procedures and Radi~-logical Contrel

QUESTION: 007 (4.00)
The £him rods are visuvally inspected:
a) Quarterly
b) Semi-annually
c) Annually

d) Bi-annually

CUESTION: 008 (4.00)

Which one of the following defines "xenon free" conditions for
the core?

a) Xenon worth less than 0.1% delta K/K
b) Xenon worth less than 0.2% delta K/K

c) All of the fuel in the reactor has not been at a
power above 1 KW for the last $6 hours

d) All of the fuel in the reactor has not been at a
power above 1 MW for the last 48 hours

QUESTION: 009 (4.00)

In order to maintain ALARA, the University limits personnel
radiation exposure to:

a) 500 mr/yr
b) 5 R/Yr
c) 100 mr/yr

d) 250 nr/yr

#hkhidx CATEGORY B CONTINUED ON NEXT PAGE *#®kkkk
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B. _Procedures and Radiclogical Control

QUESTION: 010

(4.00)

You are working 2 feet from an unshielded 25 millicirie gamma
source with a disintegration energy of z Mev. How long can
you work there and not exceed 50 mrem exposure?

a)
b)
c)

d)

QUESTION: 011

10 minutes
2% minutes
40 minutes

1 hour

(4.00)

You are asked to activate a Co-59 sample to produce Co-60 that
gives a dose rate of 100 mr/hr at 3 feet (disintegratiocn
energies of 1.33 Mev and 1.17 Mev given off 100% of the time).
What would be the source strength in millicuries?

a)
b)
c)

d)

25 millicuries
60 millicuries
75 millicuries

100 millicuries
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B. _Procedures and Radiological Control

QUESTION: 012

(4.00)

Which one of the following amounts of radiation would be most
damaging to thz body?

a)

b)

c)

d)

QUESTIOI . 013

A beta emitting point source of (.5 mrad per hour
on contact

An alpha emitting peint source of 0.5 mrad per hour
on contact

A gamma emitting point source of 10 mrad per hour
on contact

A fast neutron emitting point source of 10 mrad per
hour en contact

(4.00)

Which one of the following is a condition that requires a
senior operators presence at the facility?

a)
b)
c)

d)

Planned shutdowns
Removal of an experiment from the reactor
Discharging liquid waste from the facility

Recovery from a shutdown due to an unplanned scram

kkkkkk* CATEGORY B CONTINUED ON NEXT PAGE #*%k®wx
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B. _Procedures and Radiclogical Control

QUESTION: 014 (4.00)

The total shutdown margin of the reactor is the degree of sub-
criticality with all of the rods fully inserted. The shutdown
margin as reguired by the Technical Specifications is
different. How do we adjust the total shutdown margin to
ascertain if we meet the Tech. Spec. requirement of > -0.4 %
delta K/K?

a) Add the worth of the highest worth rod and the
regulating rod

b) Subtract the worth of Shim rod #3 and the
regulating rod

c) Subtract the worth of the highest worth rod and the
worth of the regulating rod

d) Subtract the worth of the rods at their critical
positions

QUESTION: 015 (4.00)
The reactor is started up after being shutdown for 2 weeks.
After reaching full power, all indications are that the
reactor is at 2 MW, except both power range channels are
reading 90 %. The operator should:

a) Call two staff members to adjust the power range
detectors until they read 100 %

b) Shut the reactor down immediately and call a
reactor supervisor

c) Increase the power until both power range channels
read 100 %

d) Do nothing since this is a conservative reading

#kknxrkkx CATEGORY B CONTINUED ON NEXT PAGE **%#&iux
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B. _Procedures and Radiological Control

QUESTION: 016

(4.00)

The reactor is about to be started up and operated at 1 KW,
but the pool temperature system is inoperable. The following
action should be taken by the operator:

a)

b)

c)

d)

The reactor can be operated at this power since the
pool temperature system is only reguired in the
forced circulaiion mode

The reactor can still be operated since the pool
temperature can be determined from the "Yellow
Springs" instrument

The reactor can be operated if the operator has a
staff member monitor the pcol temperature with a
thermometer

The reactor cannot be operated since the pool
temperature system is required for all modes of
operation

(4.00)

hospital requests 163 millicuries of Au-198 for
of a cancer patient. The disintegration energy is
What is the = dose rate at 1 foot, when removed

from the reactor?

l

| QUESTION: 017
The U.Va.

| treatment

’ 0.41 Mev.

| a)

| k]

| c)

d)

200 mr/hr
300 mr/hr
400 mr/hr

500 mr/hr
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B. _Procedures and Radiclogical Control

QUESTION: 020 (4.00)

A lead slab is placed between a point source and a radiation
worker causing the radiation level to drop from 500 mrem/hr to
100 mrem/hr as detected by the worker. If two (2) more
identical slabs were placed between the point source and the
worker, what would be the radiation level detected by the
worker?

a) One (1) mrem/hr
b) Four (4) mrem/hr
c) Ten (10) mrem/hr

d) Twenty (20) mrem/hr

QUESTION: 021 (4.00)

Detection of which of the following isotopes is jeast likely
to indicate a fission product release?

a) I-131
b) Rb~85
c) Xe-133

d) Mn-56
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B. _Procedures and Radiclogical Control

QUESTION: 024 (4.00)
During an inspection of the core at the 500 KW power level,
air buobles are observed on the core. Which of the following
methoris should be used to remove the bubbles?

a) Gradually increase power to 1 MW, observing the
core to assure the air bubhles have been removed.

b) Reduce power to sub-critical, return to 500 KW and
observe that the air bubbles have been removed.

c) Shutdown the reactor, observe that the air bubbles
have been removed and call the cognizant s~wior
operator.

d) Shutdown the reactor, stop the primary pump and
observe that the air bubbles have been removed.

QUESTION: 025 (4.09)
During reactor power operation the "RAD ZONE ENTRY" alar is
annunciated. Which one of the following will initiate the
alarm?

a) The electric eye system in the neutron beam port
blockhouse.

b) The entry alarm on the demineralizer room door.
c) The entry alarm on the neutron beam port room.

d) The entry alarm on the truck door entrance to the
reactor room.
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€. _Facility and Radiation Monitoring Systems

QUESTION: 001 (4.00)
An operator attempts to start up the reactor but the roa
interlock system prevents rod withdrawal. What should the
operator do?

a) Check that the Sh-Be source is installed in the
reactor

b) Check all instruments to make sure that norz are in
the by-pass position

c) Check the position of the fission chamber to make
sure it is fully inserted

d) All of the above

QUESTION: 002 (4.00)
The core GCamma monitor utilizes the following detector:
a) Ion chamber
b) Geiger tube
c) Compensated ion chamber

d) Sodium Iodide Crystal
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C. _Facility and Radiation Monitoring Systems

QUESTION: 003

(4.00)

The N-16 detector is located in the heat exchanger room and is
used to measure:

a)
b)

c)

e)

QUESTION: 004

Fission product activity
Ar-41 from absorbed air i~ the primary water

Nitrogen activity produced by the activation of
oxygen in the primary water

Na-24 from the activation of aluminum components in
the system

(4.00)

The retu.n line of the primary water to the pcol is directed
by a flow diverter toward the wall that is the greatest
distance from the reactor. Which 2ane of the following is the
reason for this flow diversion?

a)

b)

c)

d)

Prevents thermally induced power oscillations by
preventing ccoler wa*er from impinging on the fuel

Minimizes the Nitrogen 16 gamma activity at the
surface of the pool by providing better mixing

Minimizes vibration of the core by preventing water
exiting close to the core

Prevents thermal stratification by causing pool
turbulence when deflecting off the wall
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C. _Facility and Radjation Monitoring Systems

QUESTION: 007

(4.00)

Which statement below regarding the UVAR forced circulation
system is INCORRECT?

a)

b)

c)

d)

QUESTION: 008

The primary pump is a centrifugal pump with a
maximum flow rate of 1000 gpm

The air operated header can only be positioned when
the reactor is in the south end of the pool

The air operated header is held in place by
differential pressure caused by downward flow of
cooling water

When establishing forced circulation flow, the air

lift pressure for the header must drop below 2 psi
to allow reactor start-up

(4.00)

Which of the following is NOT a daily check performed on
portable survey meter?

a)
b)
c)

d)

Response check
Calibration check
Zero check

Battery check
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€. _Facility and Radiation Monitoring Systems

QUESTION:

009 (6.00)

Fill in the blanks concerning the emergency cooling system

QUESTION:

There shall be A separate emergency core spray
systems, each capable of maintaining a flow rate of at
least B gpm over the c grid plate
positions for the first D minutes, and at
least E gpm over the grid plate positions for
the next F minutes following a total loss of
coolant.

010 (4.00)

The reactor room ventilation exhaust vent and the personnel
door become part of the reactor room isolation in the event of
high radiation. Which one of the following describes the
mechanism by which the vent and door are closed for a high
radiation condition?

a) The vent and door are held open by a pneumatic
cylinder which is depressurized on high radiation
in the ventilation exhaust duct, closing the vent
and door

b) The vent and door are held open by a solenoid
operated mechanical latch which releases on high
radiation detected on the constant air monitor

c) The vent and door are opened manually and held open
by a magnet which releases on high radiation at the
reactor bridge

d) The vent and door are held open by ventilation air
flow which is stopped by a trip of the ventilation
fans on high radiatior in the ventilation exhaust
duct
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C. _Facility and Radiation Monitoring Systems

QUESTION: 011

(4.00)

Which one of the following ranges of nuclear instrumentation
utilizes a compensated ion chamber as the neutron detection

device?
a)
b)
c)

d)

QUESTION: 012

Source range
Intermediate range
Power range

N-16 detector

(4.00)

Which one of the following fuel configurations will provide
the highest neutron flux in the core?

a)

b)

c)

d)

A 4x4 array including the four control rod
assemblies with water as a reflector

A 4x4 array including the four control rod
assemblies with 48 graphite assemblies surrounding
the 4x4 array

A 4x5 array including the four control rod
assemblies with water as a reflector

A 4x5 array including the four control rod
assemblies with 44 graphite assemblies surrounding
the 4%t array
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C. _Facility and Radiation Monitoring Systems

QUESTION: 013

(4.00)

Which one of the tollowing parameters is NOT an injput to the
Mixer Driver relay?

a)
b)
c)

d)

QUESTION: 014

Pool level
Period
Minimum 2 cps signal from Source Range circuitry

Pool temperature

(4.00)

The ventilation duct-work 1leading from the experimental
facilities is equipped with an internal radiation monitor.
Which one of the following descrikss the type and operation of
the monitor?

a)

b)

c)

d)

The instrument is a thin-walled scintillation
datector sensitive to low levels of Beta-Gamma
radiation and isolates the duct-work on a count
rate of 800 cpm

The instrument is a thin walled G-M tube sensitive
to Beta radiation and alarms in the control room on
a count rate of 800 cpm

The instrument is & thin walled scintillation
detector sensitive to Beta radiatien and alarms in
the control room on a count rate of 100 cps above
background

The instrument is a thin walled G-M tube sensitive
to low levels of Beta-Camma radiation and isolates
the duct at 100 cps above backgrourd
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C. _Facility and Radiation Monitoring Systems

QUESTION: 015

(4.00)

Which one of tne following is NOT a surveillance requirement
for the UVAR safety system?

a)

b)

c)

d)

QUESTION: 016

A channel test of each of the reactor safety system
measuring channels shall be performed before each
day's operation cr before each operation extending
for more than one day

A channel check of each of the reactor safety
system measuring channels shall be performed daily
when the reactor is .n operation

A channel calibration of the reactor safety system
measuring channels shall be performed annua ly

Power Range channels #1 and #2 shall be checked
against a primary heat balance at least once each
week the reactor is in operation above 100 KW in
the forced cenvection mode

15.00)

Which one of the following failures does NOT reguire the
shutdown of the reactor as an IMMEDIATE ACTION?

a)
b)
c)

d)

A pool water level monitor is sticking at 19'4"
The solid state relay failure iights comes cn
A shim rod will not move from 10" in or out

The pool temperature is at 1302 F and rising
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C. _Facili*y and Radiation Monitoring Systems

QUESTION. 01,

5.00)

The buildup of Argon=-41 in the North Neutron Beamport has been
minimized by a modification. Which one of the following
describes the method used to minimize the Argon-41 buildup?

a)

b)

)

d)

QUESTION: 018

A constant purge flow of air is circulated through
the beamport during operation and exhausted to the
stack

When the front tube is drained it is filled with
Helium gas eliminating air activation in the tube

The front tube is filled with d- .uneralized water
during operation to minimize neutron activation

A Boron Paraffin sleeve surrounds the experiment to
be irradiated to minimize the air activation

(5.00)

The core gamma monitor is located =7 feet above the reactor.
Which of th~e following is the reason for this?

a)

b)

c)

d)

The monitor is located 7 feet from the reactor to
minimize activation of the detector and conserve
gas in the chamber

The monitor detects radiation from fission products
in the core and is relatively insensitive to
changes in core configuration or rod positions,
making it a good backup power monitor

The detector is placed far enough away from the
reactor so that it is only sensitive to fast
neutrons, making it a good flux monitor

The detector is placed far enough away from the
core so that the Sb-Be neutron source will have
little effect on the rasponse
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C. _Facility and Radiation Monitoring Systems

QUESTION: 019

(5.00)

which one of the following statements describes the method for
maintaining the level and purity of the water in the Emergency
Cooling System tanks?

a)

b)

c)

d)

QUESTION: 020

The discharge of the primary coolant pump supplies
flow thrcugh a small line into the tanks causing
overflow inte the pool

A small flow of c. y water into the tanks causes
the tanks to overflow into the pool

Convective flow within the tanks prevents
stagnation and minimizes corrosion

Continuous flow through a discharge line from the

demineralizer enters the tanks causing a slight
flow through the spray headers

(5.00)

You are operating the UVAR at 2 MW when both SSR failure
lights come on. What would be the easiest way to shut the
reactor down?

a)
b)

c)

d)

Unplug the rod drive cables at the reactor bridge.
Turn off the power to the console at the breaker.

Actuate the console manual scram button and insert
the regulating rod by manual control.

Reduce the magnet current to the shim rods to zero
and insert the regulating rod by manual control.
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€. _Facility and Radiation Monitocring Systems

QUESTION: 021

(4.00)

Which one of the following describes the operation of the rod
withdrawal interlock?

QUESTION:

a)

k)

c)

d)

022

If source range count rate drops below 2 counts per
second (cps) the Auxiliary Control Relay (ACR)
output increases from zero to +10 volts preventing
the withdrawal of any rod.

A +10 wvolt signal 1is generated if any neutron
monitoring channel is in test, de-energizing the
regulating rod drive motor.

A reactor period of less than 10 seconds de-
energized the shim rod drive motors, preventing rod
withdrawal.

If source range count rate is less than 2 cps, or

any neutron monitoring channel is in test,
withdrawal of any shim rod is prevented.

(4.00)

Which one of the following is a description of the operation
of the primary coolant header?

a)

b)

c)

d)

The header is raised and held in place at the
reactor grid plate by 50 psig air pressure.

The header is held in place by the diferential
pressure generated by coolant flowing down through
the core.

A trip of the Primary Pump de-energizes an electro-
magnet that holds the header in position, thereby
allowing the header to drop.

Stopping the Primary Pump vents the air from “he
hesader operating system, thereby allowing the
header to drop.
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Part A. _ Reactor Theory, Thermo, & Facility Op. Chars.

Answer: 001 (4.00) B Reference: Reactor Theory for the
Reactor Training Program

Answer: 002 (4.00) ¢€ Reference: ibid 001
Answer: 003 (4.00) € Reference: ibid 001
Answer: 004 (4.00) D Reference: ibid 001
Answer: 005 (4.00) C l‘Reference: ibid 001
Answer: 006 (4.00)([ fl,Reference: ibid 001
Answer: 007 (4.00) D Reference: General Theory
Answer: 008 (4.00) Reference: General Theory

A (1.00) 2

B (1.00) 4

C (1.00) 6

D (1.00) $
Answer: 009 (4.00) ¢ Referen—e: ibid 001
Answer: 010 (4.00) B Reference: ibid 001
Answer: 011 (4.00) A Reference: General Theory
Answer: 012 (4.00) P Reference: ibid 001
Answer: 013 (4.00) B Reference: General Theory
Answer: 014 (4.00) B Reference: General Theory
Answer: 015 (4.00) A Reference: ibid 001
Answer: 016 (4.00) B Reference: ibid 001
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Introduction to

Nuclear Engineering; 2nd

(4.00) P Reference: ibid o001
(4.00) N Reference: Lamarsh,
Ed.
(4.00) Reference: ibid o001
(4,00) B Reference: ibid 001
(4.00) ¢ Reference: UVAR Design
Handbhook
(4.00) P Reference: ipid 00°
(4.00) € Reference: ibid 018
(4.00) € Reference: ibid 001
(4.00) ¢ Referance: ibid 001

Section A (100.00)

skanant END OF CATEGORY A #sansnn

B. _Procedures and Radiclogical Control

Ansver:
Answer:

Answer:

Answer:

001 (4.00)

€ Reference: VIR Maintenance
a02 (4.0u 2 Reference: UVAR SOP 5.4.1
003 (4.00) ¢ reference: UVAR SOP 11.8
Table 11.8.1
vo4 (4.00) € Reference: UVAR SOP 7.3
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B. _Procedures and Radiclogical Contrel
Ansver: 005 (4.00) P Reference: UVAR Design & Analysis
Handbook
Answer: 006 (4.00) Reference: UVAR SOP 5.4.2.A
Ansver: 007 (4.00) Reference: UVAR Technical
Specifications, 4.1

Answer: V08 (4.00) € Reference: UVAR SOP 5.6
Answer: 009 (4.00) M Reference: ibid 00%
Answer: 010 (4.00) € Reference: General Theory
Answer: 011 (4.00) B Reference: General Theory
Answer: 012 (4.00) PR Keference: 10 CFR 20.5
Anower: 013 (4.00) P Reference: UVAR SOP 1.5
Anrver: 014 (4.00) € Reference: UVAR SOP 5.5.B
Answer: 015 (4.00) A Reference: UVAK SOP 11.F
Answver: 016 (4.00) P Reference: ibid 003
Answer: 017 (4.00) € Reference: Generai Theory
Answer: 018 (4.00) P Reference: General Theory
Answey: 019 (4.00) € Reference: General Theory
Answer: 020 (4.00) B Reference: General Theory
Answer: 021 (4.00) P Reference: General Theory
Answer: 022 (4.00} C Reference: UVAR SOP 11.R
Answer: 023 (4.00) B Reference! UVAR Emergency FPlan 3.2.2
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