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REPORT DETAILS
c

1. ' Person 1 Examined
_

SRO Candidate 1

:2. IExaminer
~

JWalter J.- Apley

3. Examination; Review Meeting

At'the conclusion of the written examination, W.LJ. Apley met with.

T. H.~ Lim of the UC-Berkeley.TRIGA MK III Reactor Staff to review the
- - written examination and answer key. Dr. Lim expressed initial concern.

~

that some.of the material provided had been out-of-date .but did not find
" ;a-problem with any.,of the questions on the written exam..

.

- 4.: Exit' Meeting

At':the conclusion of the site visit, W. J. Apley again met with T. H. Lim
'to discuss the results of the examinations. The candidate was noted as a
" Clear Pass".on the oral portion of the exam. No generic training or
facility weaknesses.were noted.- The facility did not have any
information relative to when the next licensing candidate might be put
'up.
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U. S. NUCLEAR REGULATORY COMMISSION

SENIOR REACTOR OPERATOR LICENSE EXAMINATION -

Facility: UC Berkeley

Reactor Type: TRIGA MK III

Date Administered: September 6. 1984

Examiner: Walter J. Anlev

Applicant:

INSTRUCTIONS TO APPLICANT:

Use separate paper for the answers. Staple ouestion sheet on top of the enswer
sheets. Points for each question are indicated in parenthesis after the
question. The passing grade reouires at least 70% in each category. Examination
papers will be picked up six (6) hours after the examination starts.

Category % of Applicant's % of
Value Total Score Cat. Value Cateoory

25 25 H. Reactor Theory

15 15 I. Radioactive Materials
Handling, Disposal, and
Hazards

20 20 J. Specific Operating
Characteristics

25 25 K. Fuel Handling and
Core Parameters

15 15 L. Administrative Procedures,
Conditions, and

'

Limitations

100 TOTALS

Final Grade

All work done on this examination is my own; I have neither oiven nor received-

aid.

'6 O
Applicant's Signature
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H. REACTOR THEORY (25)

.

~H.1 a. Numerically estimate the reactivity change in % delta K/K
which would occur in the TRIGA reactor core, if the water
temperature is maintained constant and the fuel temperature
is raised 50*C.

1. + ;4% delta K/K
2. + .1% delta K/K
3. 0% delta K/K
4. .1% delta K/K
5. .4% delta K/K (1.0)

b. Explain the physical phenomena responsible for why changes
in fuel temperature affect reactivity. (2.0)

c. If the fuel temperature were held constant and the water
temperature raised 50*C, would the reactivity change be the
same or different than that of part "a" ? Explain your
answer, including the physical phenomena responsible for the
reactivity change due to the change in water temperature.
Consider the difference in the magnitude of the reactiv1ty
changes and in the time responsiveness. (2.0)

H.2 The TRIGA reactor is critical and then the reactivity is
increased by $1.00. What is the value of K-eff after the $1.00
addition ? (1.5)

H.3 The fraction of neutrons (produced by thermal neutron fissioning
of U-235) that are delayed neutrons is a constant (Beta);
however, the value of Beta-eff varies depending on the desian of
the reactor core. Explain the above statement. (2.0)

| H.4 If the nuclear reactor is on a stable 35 sec period with the
i power level increasing, how long will it take to increase the

power level 2 decades ? Tow your calculation. (2.0)

-Category H Continued On Next P3pe-
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H.S The TRIGA reactor is operating at a steady power level of 1 MW
when the pool liner is ruptured and the pool is emptied of water
in 5 minutes. ' Assuming that the reactor does not trip (scram),
explain what would happen to the reactivity of the core and to
the radiation levels adjacent to the pool. (2.0),

H.6 The value of K-eff is 0.5 for the TRIGA reactor core and there
is a continuous neutron source which emits 100 neutrons / neutron
generation. What is the eouilibrium neutron population ? Show
any work or assumptions. (1.0)

H.7 The TRIGA reactor is shut down by 5 % delta K/K with a countrate
of 10.

a. How much positive reactivity would have to be added to
double the countrate ? Show your work. (1.0)

b. How much negative reactivity would have to be inserted to
reduce the countrate by 1/2 ? Show your work. (1.0)

gWhis there a difference in the values obtained for partsc.
a. and "b." ? (2.0)

H.8 During a power calibration, the connections to the water cooling
system are closed. The reactor is operating at 500 kW. If the
specific heat of the water / core system is 0.8 Btu /lbm 'F, how
much of a temperature rise would be obtained in one hour ? Show
your work and any assumptions. (3.0)

-Category H Continued On Next Page-
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H.9 The TRIGA reactor has been shut down for 4 weeks. It is then
brought immediately to a 1 MW powe.*-level and operated
continuously and steadily at that level for 50 hours. After 50
hours-at 1 MW the reactor is tripped.

a. Sketch the reactivity effect due to Xenon for a time period
of 100 hours (from the time the reactor was taken up to 1
MW). (1.5)

b. On the same graph, sketch the reactivity effect due to Xenon
if instead of 1 MW the reactor had been taken up to 500 kW. (1.5)

H.10 Choose the most correct statement from those given below. (1.5)

a. The unit of the " barn" is a measure for the macroscopic
neutron cross section.

b. The most probable energy for each fission neutron is about
10 MeV.

c. The microscopic cross section for neutron interaction is a

function of the isotope of the material and the energy of
the neutron.

d. The reaction rate between neutrons and a oiven material
follows a 1/ neutron flux variation.

- End of Section H -

I
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1. RADI0 ACTIVE MATERIALS HANDLING, DISPOSAL AND HAZARDS (15)

1.1 Fill in the trble below; 1.e., locations "a.", "b." and "c."
Choose from values given below the table. (1.5)_

.. _____________________________________________________________

-External Dose Limits (rem per calendar ouarter) (based on 17CAC
30265 (a) and 10 CFR 20.101).

18 years
of aae & over

Whole body; head and trunk; active blood-forming
organs; lens of eyes; or gonads a.

Hands and forearms b.

Skin of whole body c.

________________________________________________________________

18.75
1.25
7.5
0.75
0.0

1.2 Each proposed Radiation Use Authorization is assigned a Hazard
Guide Value (HGV). Explain how the HGV is calculated anif
expla6 all ouantities used in the calculation. (1.5)

.I.3 H-3 is a beta emitter that is of importance in water reactors.
It has a half-life of 12.3 yr, a maximum beta energy of 0.0186
MeV and a range in a unit density material of 0.00052 cm.

a. How much (what fraction) of a H-3 beta source has decayed in
7C6 years ? (1.0)

b. If C-14 has a half-life of 5730 yr and a maximum beta eneroy
of .156 Me'/, will the range of betas from C-14 in a unit
density materTaT be preater than, less than, or eaual to the
range of betas from H-3 ? (1.0)

_ Category I Continued On Next Page-
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I.4 A container holds some H-3 such that the contained activity is
0.9 mci. TRUE or FALSE: If this container holds a cryogenic
material and the HT3 Ts present as an impurity, then any person
who uses the cryogenic material is exempt from the regulations
of the " Radiation Safety Manuel, University of California,
Berkel ey." (1.0)

I.5~ List all the statements from those below that are correct: (2.0)

(a.) The most prominent naturally occurring source of radiation
is the sun.

(b.) The earth itself is a source of radiation because of
radioactive materials deposited in its crust. -

(c.) The average exposure per year per person to radiation from
natural sources is in the range of .1 to 1 mrem.

(d.) The most widespread source (in the U.S.) of man-nade
radiation is the use of X-rays for medical diagnosis and
therapy.

(e.) The average exposure per chest X-ray is in the range of 5
to 50 mrem.

I.6 For the Berkeley TRIGA Reactor facility, define the following
two terms, including all numerical specifications:

a. Radiation Area (1.0)

b. High Radiation Area. (1.0)

-Category I Continued On Next Page-
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I.7 If I cm of lead will reduce the gama-radiation level from 100
mrad /hr to 50 mrad /hr, how many centimeters will be recuired to
reduce a gama-radiation Tevel from

a. 400 mrad /hr to 50 mrad /hr ? (1.0)

b. 50 mrad /hr to 25 mrad /hr ? (1.0)

I.8 a. Which decay mode listed below is closest to that of Ar-41 ?

1. t1/2 = 3.81 hr / beta minus decay / no gamma

2. t1/2 = 1.83 hr / beta minus decay / 1-2 Mev gama

3. t1/2 = 7.35 sec / beta plus decay / 6-8 Mev gama (0.5)

b. Which decay mode listed below is closest to that of N-16 ?

1. t1/2 = 1.83 hrs / alpha de* cay / no gama

2. t1/2 = 35.7 sec / beta minus decay / 1-2 Nev gamma

3. t1/2 = 7.35 sec / beta minus decay / 6-R Mev gama (0,5)

I.9 Match the cuality factor (letter) with the various radiation
types (number.

a. Gama rays
b. Beta particles
c. Alpha particles
d. Neutrons

1. 1

2. 10
3. 20 (2.0),

- End of Section I -
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J.0 SPECIFIC OPERA 1ING CHARACTERISTICS (20 POINTS)

J.1 a. What will actuate the emergency power supply ? (1.0)

b. What will happen on an emergency power supply actuation if
the natural gas enginc does not start within 90 seconds.
Include any required operdtor action. (1.5)

J.2 Describe how, when there is an emergency closure of the valves
in the room ventilation system, the neutronics laboratory will
be maintained at a pressure slightly below atmospheric and that
any air exhausted from the room will be scrubbed and filtered. (2.5)

J .3 Where does water from the personnel decontamination area (NE-10)
drain to ? (0.5)

J.4 The pool volume is approximately how many cubic feet ? (0.5)

a. 500 ft3
b. 1000 ft3
c. 5000 ft3
d. 50,000 ft3,

J .5 TRUE or FALSE: The Vertical Thermal Colunn is located below the
HorizontaTTFermal Column. (1.0)

J.6 TRUE or FALSE: The high speed pneumatic transfer system can be
used when the reactor is in the center of the pool or at either

-

end. (1.0)

J .7 Describe the design feature which minimizes the dose rate at the
pool surface resulting from the nitrogen-16 formed in the
coolant water as it passes through the core. (1.0)

J.8 During square wave operation, what:

a. Prevents a Period SCRAM ? (0.5)

b. Ensures that the linear power SCRAM is set at 1.1 MW ? (1.0)

-Category J Continued On Next Page-
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J.9 What prevents movement of the reactor by the bridge drive while
the reactor is operating ? (1.0)

J.10 What automatic action will occur if the pool water level drops
lidTow the top grid ? (1.5)

=J.11 List the four (4) functions of the pool water cooling and
purification system. (2.0)

J.12 TRUE or FALSE: Water flowing through the demineralizer must
TITst pass through the shield cooling system. (1,0)

J.13 The following six (6) components are all located in wh):h one of
the listed regions (letter) ? (1) the watertight rotary
specimen rack assembly, which surrounds the core / (2) the
specimen removal tube / (3) the tube and shaft assembly / (4)
the drive and indicator assembly on the reactor bridge / (5)
the buoyancy chambers for vertical movement of the rotary
specimen rack / (6) the specimen lifting assembly.

____________

a. Horizontal thermal column
b. Vertical thermal column
c. Isotope production facility
d. Beam port facility (1.0)

J.14 Plot power and fuel temperature versus time for a $3.00 pulse..

Assume that the pulse peaks at 2000 MW, peak fuel temperature is
450 degrees C, and the pulse width (as defined in the UC
Berkeley SAR) is 20 milli-seconds. (2.0)

J.15 The maximum fuel temperature experienced by the TRIGA fuel
following a Loss of Coolant accident has been conservatively
estimated in the SAR as:

a. 200 to 300 degrees C
b. 550 to 700 degrees C
c. 900 to 1050 degrees C
d. 1250 to 1400 degrees C (1.0)

'

-End of Category J-
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K.0 FUEL HANDLING AND CORE PARAMETERS (25 POINTS)

K.1 What design feature prevents a rod from dropping out of the
bot 1.om of the core ? (1.0)

K.2 Describe the location of the fuel element thermocouples,
including why they are sited where they are. (1.5)

K.3 TRUE or FALSE: All control rods have a stroke of 15 inches. (0.5)

K.4 Match the control rod worth (letter) with the appropriate value
(Number) listed below. (1.5)

a. Net change in reactivity caused by the withdrawal of a
'safety rod.

b. Net worth of each of the shim and regulating rods,

c. Net change in reactivity that can be caused by the
operational withdrawal of the transient rod.

1. 1.8% delta K/K
2. 2.1% delta K/K
3. 2.7% delta K/K

K.5 TRUE or FALSE: In the Transient Rod Drive System, the piston
that strikes the anvil at the upper limit stop is the same one
that strikes the bottom limit. (1.0)

K.G TRUE or FALSE: During pulsing mode operation only the transient
rod can be moved. (1.0)

-Category K Continued On Next Page-
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K.7 Draw a top view of the reactor core grid array showing location
M e:

a. Source
b. Core orientation relative to the exposure room
c. Three control rods
d. Transient rod
e. Pneumatic transfer system (rabbit) in-core terminus (2.5)

K.8 How does the fuel element worth (compared to water) change as
you move from core ring G to F to E to D to C to B ? (1.0)

K.9 In the event of a fuel element failure, which of the isotopes
listed below will escape to the control room ? Note: More than
one answer may be correct.

a. Bromine
b. Iodine
c. Xenon
d. Krypton (1.0)

K.10 During fuel handling, by what amount must the reactor ha
subcritical ?

a. 0.50% delta K/K
b. 0.70% delta K/K
c. 1.00% delta K/K
d. ?.46% delta K/K (1.0)

K.11 TRUE or FALSE: Pool water level can be lowered to 10 to 20
inches from maximum to facilitate fuel and control rod
handling. (1.0)

K.12 When moving a fuel element, what is the minimum water level that
should be maintained over the element to provide adeouate
shielding ?

a. I to 2 feet
b. 3 to 4 feet
c. 5 to 6 feet
d. 8 to 9 feet (1.0)

-Category K Continued On Next Pace-
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K.13 Which of the following are not precautions listed in the Reactor
IIaTdTing Equipment section Fthe Operations Manual ?

a. Never force the handle into or out of a locking position.
If it does not rotate easily, push or pull the handle
slightly, then try again.

b. When inserting or removing elements, he certain the handle
is locked.

c. When an element is engaged in the grapple mechanism, the
handle end of the tool should never be laid on the floor or
on the tank covers.

d. When an element is engaged in the grapple mechanism, never
coil the control cable in a circle of a diameter greater
than about two (2) feet. (1.C)

K .1.4 Fuel elements which have bowing in excess of ? inch and
longitudinal growth in excess of ? inch should be removed
from the core prior to conducting any further pulsing
operations.

a. .620, .010
'b. .100, .062
c. .062, .100
d. .010, .620 (1.0)

K.15 When inspecting a fuel element, which is done first; the " bow
-

test" or the " length measurement 7"-- (0.5)

K.16 Describe how a control rod calibration is performed. (2.5)

K.17 According to the TRIGA Mk III Technical Specifications, fuel
elements being stored shall always be arranged in a oeometrical
array where the K-effective is less than ? for all
conditions of moderation. -

a. .98
b. .93
c. .08
d. .80 (1.0)

-Category K Continued On Next Page-
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K.18 Which of the following rods may incorporate a fueled follower ?
More than one response may be correct. If so, list all that
are.

a. Shim Rod
b. Safety Control Rod
c. Regulating Control Rod -

d. Transient Control Rod (1.0)

K.19 TRUE or FALSE: Fuel clement bowing that results in touching
W directly lead to a rapid fuel element failure. (1.0)

K.20 According to Technical Specifications, the reactivity worth of
any single experiment shall be less than ? dollars. Fill in
the blank. (1.0)

K.21 a. According to Technical Specifications, what is the fuel
element thern'ocouple temperature limiting safety systen'

setting ?

1. 500 degrees F
2. 900 degrees F
3. 930 degrees F
4. 1000 degrees F (1.0)

b. In which ring (s) should the thermocouple be placed ?

1. A
2. B or C
3. D or E
4. F or G
5. Any (1.0)

.

-End of Category K-
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L. ADMIMSTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS (15)

L.1 List all those statements below which are correct for the
lI&lieley TRIGA Reactor facility. (2.0)

(a.) NRC and State regulations recuire that all persons working
in or frequenting a radiation area shall be informed of
the presence of radioactivity.

(b.) Authorized Users working under the jurisdiction of a NRC
license shall inform all female workers and/or students of
the contents of NRC Regulatory Guide 8.13, Instructions
Concerning Prenatal Radiation Exposure.

(c.) High Radiation Areas shall be properly and conspicuously
posted; Radiation Areas and areas with even less potential
dose levels need not be posted.

(d.) Current Radiation Use Authorizations shall be posted in
the laboratories covered by the Authorization.

L.2 List those statements which are correct for the Berkeley TRIGA
Teicto facility. (2.0)

(a.) All shipments of radioactive materials must have the prior
approval of the Office of EH45.

(b.) Packaging, monitoring and labeling of radioactive
materials for shipment is the sole and direct
responsibility of the Authorized User.

(c.) No radioactive material may be transferred from one
person, department or project to another within the campus
jurisdiction without the approval of the Radiation Safety
Officer.

(d.) Approval must be obtained in advance from the Office of
EH&S for special handling of shipments containing
perishable or short half-life materials.

-Category L Continued On Next Paoe-
. .
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L.3 -You are the reactor operator when a spill of radioactive
material occurs. The accident could be classified as a major
radiation incident or as a minor radiation incident. This
accident could occur during normal working hours or during
off-normal working hours.

a. Explain major radiation incidents and minor radiation
incidents. (1,0)

b. What notification actions should you take ? (1.0)

L.4 From the following statements, choose the one statement that is
the most correct. (1.0)

(a.) All experiments that are to be conducted with the use of
the reactor are classified into five experimental classes
(A,B,C,D and E).

(b.) If an experimenter plans to take any part of his
experiment which has been activated as part of or
incidental to the experiment out of the Reactor Facility,
he need only have the approval of the reactor operator..

(c.) Experiments in Class A shall be subject to the restriction
of no reactivity change larger than 0.7 % delta K/K.

(d.) All experiments that reouire the use of the exoosure room
1

must be classified as Class C or a more severe class. '

L.5 Explain the difference between the A-List of personnel and the
B .1st with respect to entry to the reactor. (1.0)

L.6 List the two (2) personnel recuired to be present at the
beginning of a Class B experiment. (1.0)

L.7 List the three (3) personnel reouired to be present at the
beginning of a Class C experiment. (1.0)

-Category L Continued On Next Pace-
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L.8' When the TRIGA reactor is operating, explain the
responsibilities of the

a. ' Senior-Operator-in-Charge (0.5)

b. Reactor Operator. (0.5)

L.9 List the letter designations of all those statements oiven below
1TQPE are correct statements. (2.0)

(a.) A copy of GA6600 - TRIGA Mk III Instrumentation Manual is
kept at the reactor console.

(b.) All unexplained reactor trips (scrams) must be reported to
the Reactor Supervisor and his approval obtained before
the reactor may be restarted.

(c.) The excess reactivity of the reactor will be measured and
recorded in the Reactor-Operations Log Book after any
change that is calculated to affect the reactivity of the
core by more than 7 % delta K/K.>

| (d.) At least two persons will be present whenever any
maintenance work is being performed on the reactor..

L.10 In the event of a fire in the reactor room which is detected
while you are at the control console, list your reoutred
actions. Consider the possibility that the fire cannot be
controlled by the operating staff. (2.0)

- End of Section L -
'

-End of Exam-
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..........................................................................

EQUATION SHEET
..........................................................................

. .

Where mi = m2

(density)1(velocity)1(area)1 = (density)2(velocity)2(area)2
..........................................................................

KE = mv2 PE = mgh PE + keg +P V3 1 = PE +KE +P Y22 where V = specificg 2 2~7 volume
P = Pressure

..........................................................................

Q = sc (T...........ut-Tin) Q = UA (Tav -T tm) 0 $Ih.......................e...s............".....l.hI. 2.................p o
.

P = P 10sur(t) p . p ,t/T SUR = 26.06o o
T

..........................................................................

delta K = (Keff-1)/K,ff CR (1.K,ffg) = CR II'Keff2Ig 2

M = (1-K,ffg) SDM = (1-K,ff) x 100% CR = Source Count

(1-Keff2) K,ff (1-K,ff)

deca [constabt kn 2i 0593 A=ke~idecaiconstanUx(t)-= =
o

t1 t......................./.2.......1/2..........................................

Water Parameters Miscellaneous Conversions

1 gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 ft3 = 7.48 gallons 1 hp = 2.54 x 10 Btu /hr3

3 6Density = 62.4 lbm/ft 1 MW = 3.41 x 10 Btu /hr
3Density = 1 gm/cm 1 inch = 2.54 centimeters.

Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8) x (Degrees C) + 32
Heat of Fusion = 144 Btu /lbm 1 Btu = 778 f t.1bf
1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 f t.1bm/lbf sec2
..........................................................................
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K.2 Describe the location of the fuel element thermocouples,
including why they are sited where they are. (1.5)

|
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NUEor., FALSE:K.3 All control rods have a stroke of 15 inches. (0.5)-
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K.4 Match the control rod worth (letter) with the appropriate value
TEUiiilier) listed below. (1.5)

. , .

a. Net chance in reactivity caused by the withdrawal of a
safety rod.

b. Net worth of each of the shim and reculating rods.

( c. Net chance in reactivity that can be caused by the
operational withdrawal of the transient rod.

1. 1.8% delta K/K
2. 2.1% delta K/K
3. 2.7% delta K/K
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K.5 TRUE or FALSE: In the Transient Rod Drive System, the piston

that strikes the anvil at the upper limit stop is the same one
that strikes the bottom limit. (1.0),,
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(1.0)|K.6 TRUE or FALSE: During pulsing mode operation only the transient
rod can be moved.
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K.7 ') a top view of the reactor core prid array showing location

or orientation relative to the exposure room.

~ c. Three control rods
d. Transient rod
e. Pneumatic transfer system (rabbit) in-core terminus (2.5)
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K.8 How does the fuel element worth (compared to water) chanae as

you move from core ring G to F to E to D to C to B ? (1.0)
_
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K.9 In the event of a fuel element failure, which of the isotopes
listed below will escape to the control room ? Note: More than

- one answer may be correct.

- 'a. Bromine
b. Iodine--

c. Xenon
d. Krypton (1.0)
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K.10 ' During fuel handling, by what amo,nt must the reactor be
.. subcritical ?
^ a. 0.50% delta K/K

b. 0.70% delta K/K
c. -1.00% delta K/K
d. 3.46% delta K/K (1.0)
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K.11 'TRUE or FALSE: Pool water level can be lowered to 10 to 20
' inches from maximum to facilitate fuel and control rod

handling. (1.0)-
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K.12 When moving a fuel element, what is the minimum water level that
should be maintained over the element to provide adeauate
shielding ?

a. 1 to 2 feet
b. 3 to 4 feet
c. 5 to 6 feet
d. 8 to 9 feet (1.0).

c.

%: MERL-lb p.Yy
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K.13 Which of the following are not precautions listed in the Reactor

HihnaTing Eoutpment section of the Operations Manual ?

Never forr.e the handle into or out of a locking position.a.
If it doos not rotate easily, push or pull the handle
slightly, then try again.

b. When ir.serting or removing elements, be certain the handle
is locked.

( When an element is engaged in the grapple mechanism, thec.
handle end of the tool should never be laid on the floor or
on the tank covers.

d. When an element is engaged in the grapple mechanism, never i

coil the control cable in a circle of a dianeter greater
than about two (2) feet, (1.0)

greta a#1m /Ello tk p aj ewt.d, & M a.
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K.14 Fuel elements which have bowing in excess of ? inch and
longitudinal growth in excess of ? inch slioiiTd be removedd
from the core prior to conducting any further pulsing
operations.

a. .620, .010
b. .100, .062
c. .062, .100( d. .010, .620 (1,o)

c. .
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il 'K.15 When inspecting a fuel element, which is done first; the " bow
4 test" or the " length measurementT (0.5)y
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n.- K 16 Describe how a control rod calibration is performed. (2.5)
]

,

|

1. Take reactor critical with 3 rods, leaving the rod to be calibrated (x)
| in the down (o) position.

( 2. ' Remove the neutron source.
_

i

3. . Adjust the reactor oower to 1.5W and wait a minimum of 4 minutes for the \
reactor to stabilize.

4. Insert enough reactivity with rod x to establish a stable ceriod between
25 and 40 seconds (this corresponds to t-50 times of 10 to 16s).

5. By switching the Reactor Power control of the linear channel, _obtain
,

j at least 6 data points for the value of t-50. Do not include the first
{ reading.

.

^
6. Without moving rod x, return the reactor oower to 1.5W and repcat the

]; procedure from step. 3 until the entire rod worth has been measured.

{ 7. Re_ turn neutron source to core.
( '

Note: t-50 is defined as the time for the reactor power to increase by
a factor of 1.5: P(t+t-50) = 1.5 P(t),
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K.17 According to the TRIGA Mk III Technical Specifications, fuel

elements being stored shall always be arranged in a peometrical
array where the K-effective is less than ? for all
conditions of moderation.

a. .98
b. .93
c. .88( d. .80 (1.0)
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K.18. Which of the following rods may incorporate a fueled follower ?
More than one response may be correct. If so, list all that
are.

a.- Shim Rod
b. Safety Control Rod
c. Regulating Control Rod
d. Transient Control Rod (1,0)
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K.19 TRUE or FALSE: Fuel element bowina that results in touchina
WTT directly lead to a rapid fuel' element failure. (1.0)
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-K.20 According to Technical Specifications, the reactivity worth of

-

any single experiment shall be less than ? dollars. Fill in
the blank. (1.0)
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V. 21 a. According to Technical becifications, what is the fuel
element thermocouple temperature limiting safety system
setting ?

1. 500 degrees F
2. 900 degrees F
3. 930 degrees F
4. 1000 degrees F (1.0)

'

b. In which ring (s) should the themocouple be placed ?

1. A
2. B or C
3. D or E
4. F or G
5. Any (1 0)

a. . *3

b. " Z-
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L. -ADMINSTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS (15)

.

L.1 List all those statements below which are correct for the
EeFlieley TRIGA Reactor facility. (2.0)

(a.) NRC and State regulations reouire that all persons working( in or frequenting a radiation area shall be informed of*

the presence of radioactivity.

(b.) Authorized Users working under the jurisdiction of a NRC
license shall inform all female workers and/or students of
the contents of NRC Regulatory Guide 8.13, Instructions
Concerning Prenatal Radiation Exposure.

(c.) High Radiation Areas shall be properly and conspicuously
posted; Radiation Areas and areas with even less potential
dose levels need not be posted.

(d.) Current Radiation Use Authorizations shall be posted in
the laboratories covered by the Authorization.
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L.2 List those statements which are correct for the Berkeley TRIGA

Tiactor facility. (2.0)

(a.) All shipments of radioactive materials must have the prior
approval of the Office of EH&S.

(b.) Packaging, monitoring and labeling of radioactive
materials for shipment is the sole and direct( responsibility of the Authorized User.

(c.) No radioactive material may be transferred from one
person, department or project to another within the campus
jurisdiction without the approval of the Radiation Safety
Officer.

(d.) Approval must be obtained in advance from the Office of
EH&S for special handling of shipments containing
perishable or short half-life materials.
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L.3 You are the reactor operator when a spill of radioactive
material occurs. The accident could be classified as a major
radiation incident or as a minor radiation incident. This
accident could occur during normal working hours or durino
off-normal working hours.

a. Explain major radiation incidents and minor radiation
Incidents. (1.0)

b. What notification actions should you take ? (1.0)

Major
4. Incidents are those requiring notification of either State or Federal

regulatory agencies and are defined in the appropriate regulations.
Minor incidents are those where the internal or . external exposure,
area contamination, or other factors are such that the circumstances
should be documented. Classification will be made by the Radiation
Safety Officer or his designee.

ne -~~uw -

L'rd44 A M. 6% Maunaat. W 5,
3

b, Mejor incidents are those which must be reported either to the State
Department of Health Services or the Nuclear Regulatory Commiasion. (oS)
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L.4 From the following statements, choose the one statement that is
the most correct. (1.0)

.

(a.) All experiments that are to be conducted with the use of
the reactor are classified into five experimental classes
(A,B,C,0 and E).

(b.) If an experimenter plans to take any part of his( experiment which has been activated as part of or.

incidental to the e::periment out of the Reactor Facility,
he ha e the approval of the reactor operator..

(c.) Experiments in Class A shall be subject to the restriction
of no reactivity change laroer than 0.7 % delta K/K.

(d.) All experiments that recuire the use of the exposure room
must be classified as Class C or a more severe class,

n. FM -p4
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L.5 Ex plain the difference between the A-List of personnel and the

B .1st with respect to entry to the reactor. (1.0)

A List Personnel: Authorized unescorted entry during , regular working

(_ hours and afterhours - most of these personnel are
key holders. May authorize escorted access to the

, security areas.
,

B List Personnel: Authorized unescorted entry during regular working
hours.
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L.6 List the two (2) personnel reouired to be present at the
BegTnning of a class B experiment. (1.0)

.

i

I. SRo A g. Gc&-,

( a . r_L3..
a

%: Qpo MM p.7?3

|

|

,
4

.

!

!!

!
+

,

,

4

'

1

|

._ _ _ . . . _ _ _ _ _ . . _ . _ _ _ _ _ _ - _ . . _ _ - ~ . _ _ _ - _ . _ _ . . _ _ _ . _ _ _ . _ - - . , . - - - _ _ _ _ _ . . . _ _ _ _ _ . . - . . . _ . - .-



. _ __ _ . _ _ _ _ _ _ _ . . . . _ . _ _ . . _ - . _ _ _ ..

( (~

!

(
L.7 List the three (3) personnel reouired to be present at the

FigTnning of a class c experiment. (1.0)
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L.8 When the TRIGA reactor is operatino, explain the
responsibilities of the

a. Senior-Operator-in-Char 9e (0.5)

b. Reactor Operator. (0.5)

'
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L.9 List the letter designations of all those statements ofven below
that are correct statements. (2.0)

(a.) A copy of GA6600 - TRIGA Mk III Instrumentation Manual is |

kept at the reactor console.

(b.) All unexplained reactor trips (scrams) must be reported to
the Recctor Supervisor and his approval obtained before( the reactor may be restarted.

1
'

(c.) The excess reactivity of the reactor will be measured and
recorded in the Recctor-0perations Log Book after any
change that is calculated to affect the reactivity of the
core by more than 7 % delta K/K.

(d.) At least two persons will be present whenever any
maintenance work is being performed on the reactor.
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L.10 In the event of a fire in the reactor room which is detected''

~ while you are at the control console, list your reoutred
actions. Consider the possibility that the fire cannot be'

controlled by the operatino staff. (2.0) !
-
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