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REEORT_DETAILS
Examiner: Frank Collins
Results:
RO SRO Total
(Pass/Fail) (Pass/Fail) (Pass/Fail)
NRC Grading: 0/2 1/0 1/2

Written Examination:

The written examination was administered on Monday, July 13, 1992 for
the RO applicants. Both applicants completed the examination within the
allotted three hours. A copy of the examination was concurrently
provided to facility management for review and comment. No
clarifications were requested by the applicants during the examination.

Facility comments were received within one week following the
examination in accordance with the provisions of Examiner Standard
E$-201 and are included as an attachment to this report. A1l comments
have been accepted.

Operating Examinations:

Operating examinations were administered on Tuesday and Wednesday, July
14-15, 1992. The RO applicants were given examinations that included
pre-startup checkouts and reactor operations consisting of startup to
criticality and power escalation in both manual and automatic modes.

A facility licensed SRO was present for and supervised all reactor
operations. At no time was the )icensed 5RO required to intervene in
the operations. The SRO-U applicant was not required to demonstrate
reactor operations.

The average time spent for an operating examination, including required
discussions of administrative topics, tours of facility equipment, and
the pre-startup and operations activities was approximately four hours
per applicant, which is consistent with the guidance contained in
Examiner Standard £5-304.C.3.1.

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. Conald Krause, SRO. The
Chief Examiner, Frank Collins, rerresented the NRC. The Chief Examiner
thanked the facility for support during the examination, discussed the
conduct of the written and operating examinations, and reviewed two
generic concerns. Specific examination results wes not yet available,
pending incorporation or rasolution of formally suomitted facility
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comments on the written examination and grading of the operating
examinaticns,

A1l three applicants experienced difficulty describing the procedures
and administrative controls associated with securing and tagging
equipment out of service. All applicants knew that danger and caution
tags were available and used at the facility., Specific guidance for
this task is not provided in the facility procedures.

The Chief Examiner expressed a concern over the condition of the
facility. Both examiners noted an accumulation of obsolete experimental
facilities, uncovered solid radioactive waste receptacles, widely
scattered maintenance debris including wire and insulation cli pings
from instrumentation connections, and unsecured instrument cable runs
that lie across areas of normal and frequent passage .

. Workers are required to routinely pass beneath a radiation area
rope boundary to enter the heat exchanger room on the ground floor
of the facility. No walkway area is provided.

. The floor on all levels of the facility, including the control
room and the reactor bridge, is littered with terminal connectors,
pieces of wire, and insulation clippings left over from instrument
installation and maintenance.

. Cable runs and bundles for controls, instrumentation, and
experimental facilities are draped lovsely over walkways,
structural members, and other components with neither su port nor
protection, An unsupported signal cable and the drive chain for
the source range detector routinely drags across an edge of t'e
core spray test tank 1id during instrument withdrawal, sometimes
Jamming the detector drive motor or, a. other times, lifting and
then dropping the hinged 1id.

These observations were discussed as typical of an overall need for
enhancement of the "housekeeping" and material condition of the facility
to minimize the potential for inadvertent contamination of the facility
with resulting personnel contamination or damage to facility equipment,
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indications, except delta T, are indicating 2 MV and therefore delta T is in
error. Since differential temperature is not a required instrument, immediate
hutdown of the reactor is not mandated. Upon shutdown, investigation on why
differential temperrture was not functioning properly would begin and calibration
may become necessary.

We ask this question be thrown out since no answer is correct.



RESOLUTION OF FACILITY COMMENTS

QUESTION A.20
WHICH ONE (1) of the following would result from adding the graphite
reflecior to the UVAR reactor?

3. thermal flux distribution flattens and power density increases

b. thermal flux distribution flattens and power density decreases

¢. thermal flux distribution skews and power density increases

d. thermal fiux distribution skews and power density decreases |

ANSWER |
a. "

FACILITY COMMENT

The answer is correct based on core loadings discussed tn the UVAR Design and
Analysis Handbook. The stem of the guestion. however, does not specify that
the graphite reflector will be placed entirely around the core and the present
core loading at UVAR utilizes a graphite reflector on only one side. This
configuration results in a skewed flux and an increased power density. Both
a. and c. should be accepted as correct answers,

RESOLUTION
The comment is accepted. Both a. and ¢. will be accepted as correct answers.

QUESTION B.17

The reactor is operating at 2 MW. Power level as calculated by
differentia) temperature across the core indicates 120 kW greater than
Reactor Power level instrumentation. WHICH ONE (1) of the following
states the required immediate operator action?

a. adjust the chamber wells

b. calibrate differential temperature instrumentation
¢. visually inspect top of core for foreign material
d. shutdown the reactor

ANSWER
d.

FACILITY COMMENT

This question is intended to test the operators knowledge of required actions
when the power level as calculated by differential temperature disagrees with
the Power Range nuclear instrumentation system. The stem, however, refers to
"Reactor Power level instrumentation”. The question can be interpreted to
mean all power level instruments, including Intermediate, Linear and Power
Range. Failure of the differential temperature instruments would thcn be a
reasonable and logical diagnosis. As there is no cerrect answer to this
questioin, it should be deleted.

RESOLUTION
The comment is accepted. The gquestic  onas been deleted.
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A. RX THEORY, THERMO & FAC OP CHARS Page

QUESTION: 001 (1.00)
The reactor is boing started with a core which is near End of Life
(EOL). WHICH ONE (1) of the following states the purpose of installing
& seconda‘y neutron source in the core?
8. to prc.ide enough neutrons to start a chain reaction

b. to increase core neutron population to a detectable level during
startup

€. to compensate for delayed neutrons that will not appear during
startup

d. to compensate for those neutrons absorbed in burnable poison in the
core

(***** CATEGORY A CONTINUED ON NEXT PAGE #####)



A. RX THEORY, THERMO & FAC OP CHARS Page §

QUESTION: 002 (1.00)

WHICH ONE (1) of the following is the correct reason that delayed
neutrons al, v control of the reactor?

¢. Delayed neutrons shorten the average period for a reactivity
addition

b. Delayed neutron; increase the average neutron generation time
¢. There are more delayed neutrons than prompt neutrons

d. Delayed neutrons are born at higher energies than prompt neutrons
and take longer to thermalize

(wwa*s  T0RY A CONTINUED ON NEXT PAGE %##*+)






A. RX THEORY, THERMO & FAC OP CHARS Page

QUESTION: 004 (1.00)
A reactor scram has resulted in the instantaneous insertion of .06
delta K/K of negative reactivity. WHICH ONE (1) of the following will
be the stable reactor period resulting from the scram?

2. -45 seconds

b. -56 seconds

¢. 80 seconds

d. 112 seconds

(*x#** CATEGORY A CONTINUED ON NEXT PAGE ####+)



A. RX THEORY, THERMO & FAC OP CHARS Page 8

QUESTION: 005 (1.00)

WHICH ONE (1) of the following describes the power change caused by an
increase in moderator temperature while ¢ritical?

a. Power will increase due to reduced buckling.

b. Power will increase due to a decrease in thermal neutron absorption
in the moderator.

¢. Power will decrease due to increased neutron leakage from the core.

d. Power will decrease due to increased reflection from the core.

(¥#*** CATEGORY A CONTINUED ON NEXT PAGE ##w##)







A. RX THEORY, THERMO & FAC OP CHARS Page 10

QUESTION: 007 (1.00)
The following data was obtained during a core loading:
Count Rate (CPS)

Number of Fuel Elements Rods In Rods Out
0 20 20
4 25 27
b 29 2
8 35 40
10 43 53
12 55 79

WHICH ONE ) of the following identifies the number of elements
necessary to attain criticality?

a. 14
b. 16
c. 18
d. 20

(**%** CATEGORY A CONTINUED ON NIXT PAGE **##+)



A. RX THEORY, THERMO & FAC OP CHARS Page 1]

QUESTION: 008 (1.00)
During reactor operation at 2 MW, one shim rod with 2 tota ‘th of 2%
loses electrical power and scrams into the reactor. WHICH ... 1) of
the following is the approximate power before assuming a stable period?
Assume a beta fraction of .0077.

a. 78 KN

b. 57 KW

c. 284 KW

d. 567 KW

(#*#%* CATEGORY A CONTINUED ON NEXT PAGE *##e+)
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RX THEORY, THERMO & FAC OP CHARS

QUES

TION: 010 (1.00)

WHICH ONE (1) of the following factors is affected most by moderator
temperature changes in the UVAR?

a.
b.

c.

thermal utilization
fast fission factor
resonance escape probability

. fast neutron non-leakage probability

(*#%+* CATEGORY A CONTINUED ON NEXT PAGE we#+)
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A. RX THEORY, THERMO & FAC OP CHARS Page 14

QUESTION: 011 (1.90)
Two identical reactors are operating at different power levels when lhey
scram. Reactor A is at 100% power (2MW) while Reactor B is at 50% power
(IMW). WHICH ONE (1) of the following describes the characteristics of
xen - duriig the transients?
a. xenon peaks will be identical and occur simultaneously
h. xenon peaks will be identical, Reactor B will peak sooner
¢. Reactor A will have a la~ger peak, peaks will occur simult-neously

d. Reactor A will have a larger peak, Res~tor B will peak sooner

(*%wx* CATEGORY A CONTINUED ON NEXT PAGE *%#*+)
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A. RX THEORY, THERMO & FAC OP CHARS Page 23

QUESTION: 020 (1.00)

WHICH ONE (1) of the following would result from adding the graphite
reflector to the UVAR reactor?

a. thermal flux distribution flattens and power density increases

b. thermal flux distribution flattens and power density decreases

(2l

. thermal flux distribution skews and power density increases

d. thermal flux distribution skews and power density decreases

(*#**%% END OF CATEGORY A #*#ww)






B. NORMAL/EMERG PROCEDURES & RAD CON Page 25

QUESTION: 002 (1.00)
In preparation to leave the step-down area of the UVAR reactor room
controlled area, you perform a self survey. WHICH ONE (1) cf the
following states the standards set forth in UVAR radiatioun procedures
for identifying the presence of contamination?
a. 200 dpm or greater above barckground
b. 2200 dpm or greater above background
c. 5,000 dpm or greater above background

d. 10,000 dpm or greater above background

(***** CATEGORY B CONTINUED ON NEXT PAGE *#%*+)



B. NORMAL/EMERG PROCEDURES & RAD CON Page 26

QUESTION: 003 (1.00)
WHICH ONE (1) of the following states the minimum time performing
licensed duties each calendar quarter necessary to satisfy 10 CFR 55
requirements for waintaining an active NRC license?
2. 4 hours
b. 8 hours
¢. 24 hours

d. 40 hours

(***** CATEGORY B CONTINUED ON NEXT PAGE *%#*+)







B. NORMAL/EMERG PROCEDURES & RAD CON Page 28

QUESTION: 005 (1.00)

WHICH ONE (1) of the following statements is correct concerning the
approval process for Irradiation Request Forms (IRF)?

a. A1l fueled experiments to be irradiated must be reviewed and
approved by the Reactor Safety Committee.

b. An Irradiation Request Form is not required for experiments the
Reactor Supervisor identifies as "routine".

¢. If the Reactor Supervisor is the experimenter, he may review and
approve his own request.

d. More than one sample of similar materials may be irradiated using
the same Irradiation Request Form for a period of one year.

(**e** CATEGORY B CONTINUED ON NEXT PAGE #%#ws)



B. NORMAL/EMERG PROCEDURES & RAD CON

QUESTION: 006 (1.00)

WHICH ONE (1) of the following is a responsibility of the Emergency
Director which can be delegated to the Reactor Operator?

Page 29

a. Notification of an event to the Charlottesville Fire Department.

b. Personnel accountability.
¢. Direction of facility reentry efforts to aid injured personnel.

d. Disseminating information to the news media.

(***** CATEGORY B CONTINUED ON NEXT PAGE #%#*+)









B. NORMAL/EMERG PROCEDURES & RAD CON Page 32

QUESTION: 009 (1.00)

WHICH ONE (1) of the following approves individuals to perform neutron
radiography at the UVAR?

a. Reactor Director
b. Health Physicist
¢. Reactor Safety Committee

d. Radiation Safety Committee

(***** CATEGORY B CONTINUED ON NEXT PAGE *##w)



B. NORMAL/EMERG PROCEDURES & RAD CON Page 33

QUESTION: 010 (1.00)

WHICH ONE (1) of the following conditions would require Airborne
Effluent monitoring in service by Technical Specifications?

. reactor operation with either neutron beamport drained

b. reactor operation with fueled experiments whose power generation
exceeds IW

¢. reactor operation above 100 kW in the Forced Conve .ion mode

d. reactor operation with an "unsecured" experiment

{wesws CATEGORY B CONTINUED ON NEXT PAGE #*#w#+)



B. NORMAL/EMERG PROCEDUR:5 & RAD CON Page 34

QUESTION: 011 (1.00)

Technical Specification 3.1 prohibits reactor operation in excess of 1
kW unless all experiments with a reactivity worth greater than 0.45%
delta k/k are secured. WHICH ONE (1) of the following is the basis for
this requirement?

a. a cafety 1imit will not be exceeded if reactor power increases on a
3 second period to the 1imiting safety system setting (LSSS)

b. a "nondestructive" period will result from a simultaneous failure
of the two experiments with the highest reactivity worth

c. a restriction used to place a "reasonable" upper limit on the worth
of unsecured experiments

d. ensures the reactor c~re will be similar in configuration to the
core analyzed in the Safety Analyses Report

| (***** CATEGORY B CONTINUED ON NEXT PAGE *#**+*)




NORMAL/EMERG PROCEDURES & RAD CON Page 35

QUES

WHI
Tec

TION: 012 (1.00)

CH ONE (1) of the fo.lowing is a reportable occurrence as defined by
hnical Specifications?

during shutdown, a slight increase in Co-60 concentrations
(to 4 x 10 to -5 uCi/ml) is noted in the reactor pool

. during operation, movement of an unsecured experiment result:s in an
unanticipated decrease in reactivity of 0.008 delta k/k

. during a surveillance with the reactor shutdown, the scram setpoint
for pool level is found at 19’ 1" and readjusted to 19"3"

. @ reactor shutdown is immediatel, .nitiated due to a 7oss of
nuclear instrumentation which rendered the regulating vod immobile

(***** CATEGORY B CONTINUED ON NEXT PAGE ****+)



B. NORMAL/EMERG PROCEDURES & RAD CON Page 36

QUESTION: 013 (1.00)
The safety 1imit for reactor coolant flow in the Forced Convection mode
is conservative due to the inclusion of various tolerances. WHICH ONE
(1) of the following tolerarces has the greatest effect on the flow rate
safety limit?
a. Variations in length of the fuel plates.
b. Variations in fuel loading concentrations.
c. Variatiuns in width of uranium in the plates.

d. Restrictions caused by the 1ifting handle on the element.

(*#**** CATEGORY B CONTINUED ON NEXT PAGE *%#w%+)






B. NORMAL/EMERG PROCEDURES & RAD CON

QUESTION: 015 (1.00)
A Site Area Emergency has been declared by the Emergency Director.
WHICH ONE (1) of the f. 'owing wouid be the Emergency Control Center
based on criteria in the UVAR Emergency Plan?

LOCATION LOCAL READING

a. Office #102 (front office at Reactor Facility) 200 mr/hr

b. Health Physics Office ca mezzanine level 125 mr/hr
C. an available first floor office 75 mr/hr
d. area outside the Reactor Facility building 2 mr/hr

(*¥**** CATEGORY B CONTINUED ON NEXT PAGE *##*+)

Page 38



NORMAL/EMERG PROCEDURES & RAD CON Page 39

QUES

Con
WH
Tri

a.
b.

C.

TION: 016 (1.00)

tents of the #2 Waste Holdup Tank must be released into Meadow Creek.
CH ONE (1) of the following identifies the sampling requirements for
tium analysis?

One sample is valid until another transfer of liquid from Tank 1.
Samples within 24 hours of discharge and during discharge.

Sample within the last 30 days, sample within the last 2 weeks and
sample 24 hours prior to release.

. Sample at the beginning, during and after each release.

(*#w%* CATEGORY B CONTINUED ON NIXT PAGE *#*+*)



B. NORMAL/EMERG PROCEDURES & RAD CON Page 40

QUESTION: 017 (1.00) 0545/?0 42

The reactor is operating at 2 MN. Power level as calculated by
differential temperature across the core indicates 120 kW greater tian
Reactor Power level instrumentation. WHICH ONE (1) of the following
states the required immediate operator action?

a. adjust the chamber wells
b. calibrate differential temperature instrumen. ation
¢. visually inspect top of core for foreign material

d. shutdown the reactor

D &E7FL

(***** CATEGORY B CONTINUED ON NEXT PAGE *%**+)




B. NORMAL/EMERG PROCEDURES & RAD CON Page 41

QUESTION: 018 (1.00)

Excess reactivity in the UVAR reactor is limited to 5% delta k/k. WHICH
ONE (1) of the following states the basis for this requirement?

a. ensures the reactor configuration is similar to the core analyzed
in the Safety Anaiys‘s Report

b. ensures the ability to override the buildup of samarium at full
power operation

c. ensures the ability to overcomz the effects of failure of the total
allowed worth of experiments

d. ensures the low count rate rod block can be overcome

| (***** CATEGORY B CONTINUED ON NEXT PAGE #w#*+)




) .
i KOPM2 FMES ¥l 1 ! W Pa 4
™
» “_
["4a N ' ts f w ) at » mo 4 ' r 4 M ry { 4
» 4 ’ ’ B "
L o r'é rs ay
‘]
" » o &t ¥ o
' y (33 ’ ¥
ré mma n
K¢ ¥ ¢ " '

/

.
|, B

L]

.

B

o
.
L]
LR . r { f MNTTY ! s VY t "t
| CATEGOURY ¢© INTINUED ON NEXT PAGE #®ewes
' 1
. b m




B. NORMA./EMERG PROCEDURES & RAD CON

QUESTION: 020 (1.00)

An alarm at the UVAR console indicates an abnormally high radiation
Tevel in the UVAR Demineralizer Room. WHICH ONE (1) of the following is
an acceptable method to validate the al.rm?

8.
b.

€.

Verify an automatic reactor scram occurred.
Check for an increase on the room Ard] monitor.

Check for an increase on the Core Gamma moenitor,

. Survey just outside of the Demineralizer Room.

(***** END OF CATEGORY B #wwes)

Page 43



C. PLANT AND RAD MONITORING SYSTEMS Page 44

QUESTION: 001 (1.00)
Water chemistry is approaching the confines of normal bands. The
demineralizer is placed in service and an addition of sulfuric acid is
made to the Seconary coolant. WHICH ONE (1) of the following will
result?

a. Primary and Seconary pH decrease

b. Primary and Seconary pH increase

¢. Primary pH increase and Seconary pH decrease

d. Primary pH decrease and Seconary pH increase

(ve#** CATEGORY C CONTINUED ON NEXT PAGE *#%s+)



C. PLANT AND RAD MONITORING SYSTEMS

QUESTION: 002 (1.00)

WHICH ONE (1) of the following is the only element in the Power Range
nuclear instrumentation common to both channels?

8.
b.

C.

uncompensated ion chamber
detector power supply

+/- 25 volt DC power supply

. 110 volt AC p o« upply

(***** CATEGORY C CONTINUED ON NEXT PAGE ###ew)
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" €. PLANT AND RAD MONITORING SYSTEMS Page 47

-

QUESTION: 004 (1.00)

WHICH ONE (1) of the following is the typical reactivity worth of a shim
rod fully inserted into the reactor?

a. 0.5% delta k/F
b. 1.5% delta k/k
€. 3.0% delta k/k
d. 5.0% delta k/k

(*#**** CATEGORY C CONTINUED ON NEXT PAGE ##%e+)



C. PLAKT AND RAD MONITORING SYSTEMS Page 42

QUESTION: 005 (1.00)
During reactor operation at 2 MW, an individual opens the blockhouse
door and breaks the 1ight beam actuator inside the corridor, initiating
a reactor scram. WHICH ONE (1) of the following identifies the beamport
status indicating logic required to activate the 1ight beam scram?
8. water detector on the vent tube signal
b. water detector on the top sight glass tube signal
¢. BF3 radiation detector within the beamport sign.l

“ d. any two ot the three signals above

(*#**** CATEGORY C CONTINUED ON NEXT PAGE ###e+)




€. PLANT AND RAD MONITORING SYSTEMS Page 49

QUESTION: 006 (1.00)

A tota) loss of electrical power to the facility occurs. WHICH ONE (1)
of the following will continue to function during the event?

a. Primary Coolant Pump
b. Regulating Control Rod
¢. Pool Makeup System

d. Constant Afr Monitors

(**#*** CATEGORY C CONTINUED ON NEXT PAGE w#ww+)
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C.

PLANT AND RAD MONITORING SYSTEMS

QuES

TION: 007 (1.00)

Page 50

WHICH ONE (1) of the following alarms will continue to function with the
key switch off and the key removed?

2.
b.

c.

Blockhouse door open

. Mezzanine Radiation light

(*ee* CATEGORY

Demineralizer room door open

Heat exchanger room door open

C CONTINUED ON NEXT PAGE wwwew)




C. PLANT AND RAD MONITORING SYSTEMS Page 51

QUESTION: 008 (1.00)
During operation at | MW with the r.,ulat1ng rod in automatic, a reactor
scram occurs, WHICH ONE (1) of the following identifies the response of
the regulating rod?
2. rod is driven into the core
b. rod responds to decreasing power and drives full out
¢. rod is inhibited from outward motion

d. rod shifts to manual and maintains position

(#**#* CATEGORY C CONTINUED ON NEXT PAGE ###e+)
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PLANT AND RAD MONITORING SYSTEMS Page 52

QUES

WH!
the

a.
b.

C.

TION: 009 (1.00)

CH ONE %l) of the following 1iquid waste effluents discharges through
250 gallon underg~ound retention tank to the pond?

ledkage from pump packing alands
effluent from regeneration of the demineralizer
reactor poo) drains

. hot cel) discharge

(#¥ws* CATEGORY C CONTINUED ON NEXT PAGE ###w#)



C. PLANT AND RAD MONITORING SYSTEMS

QUESTION: 010 (1.00)

Page 53

The reactor bridge radiation monitor reads 30 mr/hr. WHICH ONE (1) of

the following actions will NOT automatically occur as a result o
condition?

2. Reactor personnel door closes
b. Ventilation exhaust vent closes
¢. Centrifugal blowers deenergize

d. Reactor scrams

(*a®** CATEGORY C CONTINUED ON NEXT PAGE %###+)

this






C. PLANT AND RAD MONITORING SYSTEMS

QUESTION: 012 (1.00)

WHICH ONE (1) of the following describes the flow path of Primary
Cooling water from the pool?

a. tube side of heat exchanger, strainer, pump
b. shell side of heat exchanger, strainer, pump
C. strainer, pump, tube side of heat exchanger

d. strainer, pump, shell side of heat exchanger

(**#** CATEGORY C CONTINUED ON NEXT PAGE ###++)

Page 55



C. PLANT AND RAD MONITORING SYSTEMS Page 56

QUESTION: 013 (1.00)

WHICH ONE (1) of the following describes the isotopic monitoring
capability of the exhaust duct radiation monitor?

a. Monitors Argon only. Seta particle onorg{.rangcs for other gases
are below the wall thickness of the GM tube.

b. Monitors Argon and fission product gases. Beta particle energy
ranges are similar,

¢. Monitors Argon only. Gamma ray energy »anges for other gases are
belcw the wall thickness of the GM tube.

d. Monitors Argon and fission product gases. Gamma ray energy ranges
are similar.

(***** CATEGORY C CONTINUED ON NEXT PAGE ####-)



C. PLANT AND RAD MONITORING SYSTEMS Page 57

— et s SR

QUESTION: 014 (1.00)

WHICH ONE (lz of the following statements is correct concerning the Core
Spray system?

8. operators must ensure makeup to the tanks for the first 30 minutes
b. the system wil) prevent fuel melting during a LOCA without a scram
¢. both headers are required to adequately remove decay heat

d. each header is required to supply a minimum of 7.5 gpm for the
first 15 minutes

(#e%** CATEGORY C CONTINUED ON NEXT PAGE #wi+)
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C. PLANT AND RAD MONITORING SYSTEMS Page 59

QUESTION: 016 (1.00)
An evacuation of the Reactor Facility has been initiated and the
evacuation alarm has been actuated from the First Floor Hallway. WHICH
O?E (1) of the following identifies the location(s) for resetting the
alarm?
a. First Floor Hallway only
b. UVAR Con‘rol Room only
¢. First Floor Hallway or UVAR Control Room

d. First Floor Hallway, UVAR Control Room or CAVALIER Control Room

(*#*#** CATECCRY C CONTINUED ON NEXT PAGE w#wet)







C.

PLANT AND RAD MONITORING SYSTEMS Page 6)

QUESTION: 018 (1.00)

The reactor 1s started up in the Forced Convection mode. At 50 kw the
Primary Coolant return flow diverter fails, allowing return flow
directly into the reactor side of the poo). WHICH ONE (lz of the
following will be the first instrument to respond to the failure?

a. Source Range monitor

b. Linear Power Range monitor

¢. Core Gamma monitor

d. N-16 monitor

(**#** CATEGORY C CONTINUED ON NEXT PAGE #ww#s)



C. PLANT AND RAD MONITORING SYSTEMS Page 62

——

QUESTION: 019 (1.00)
You have been asked to survey an experiment that was removed from the
reactor this morning. A very high energy gamma field is expected.
WHICH ONE (1) of the following instruments should be used?
a. Cutie Pie
b. lon Chamber
¢. G-M tube

d. Argon gas filled proportional counter

(*#*%* CATEGORY C CONTINUED ON NEXT PAGE ####+)



C. PLANT AND RAD MONITORING SYSTEMS Page 63

QUESTION: 020 (1.00)

A fueled experiment has failed and is releasing fission product gases tr
the Reactor Room. The radiation instrument that provides automatic
closure of the Reactor Room has failed to function as designed. WHICH
ONE (1) of the following 1s designed as a backup to sensy fission

product release and alert the operator in time to take manual corrective
action?

2. N-16 monitor
b. Constant air monitor
¢. Reactor face monitor

d. Core Gamma monitor

(#%ee* CATEGORY C CONTINUED ON NEXT PAGE ###w#)
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QUESTION: 021 (1.00)

WHICH ONE (1) of the following radiation monitors employs the use of a
lead shielded GM tube?

a. Aréa Radiation monitor

b. Argoen monitor

~

. Constant Air monitor

o

. Criticality monitor

(#*%+% END OF CATEGORY ( #+##)
(.*iti..i*t [ND OF EXAMINATlON t.tt'iﬁti')
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A.  RX THEORY, THERMO & FAC OP CHARS

ANSWER: 001 (1.00)
b.

REFERENCE :
SOP 5.4.2.A.2.A

ANSWER: 002 (1.00)
b.

REFERENCE :

UVa Reactor Theory for Reactor Training Program booklet, page 10,

paragraph 3

ANSWER: 003 (1.00)
d.

REFERENCE :
Lamarsh Section 7.1, page 248

ANSWER: 004 (1.00)

c.

REFERENCE :
Lamarsh Section 7.5, page 255

(##%** CATEGORY A CONTINUED ON NEXT PAGE w#w#+)
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A. RX THEORY, THERMO & FAC OP CHARS

ANSWER: 005 (1.00)

C.

REFERENCE:
Lamarsh, Sect. 7.3

ANSWER: 006 (1.00)

c.

REFERENCE :

UVAR Design and Analysis Mandbook Table 3.1

(2 EE-4 delta k/k/degree f) X § degrees f
.02% delta k/k per inch rod movement

ANSWER: 007 (1.00)
b.

REFERENCE :

UVAR Reactor Theory for Reactor Training Program handout, page 8

1/M « Co/Cf

Number of elements required: 1/Mo divided by 1/Mf = Ef divided by Eo

ANSWER: 008 (1.00)
d.

(*#*** CATEGORY A CONTINUED ON NEXT PAGE w#=**)
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A. RX THEORY, THERMO & FAC OP CHARS Page 67

REFERENCE:
Lamarsh, Sect. 7.1
P=Bi1-p)Po / (B-p)
«0.0077(140.02)x2 MW / (0.0077+0.02)
«0.567 MW

ANSWER: 009 (1.00)
b.

REFERENCE:

Lamarsh, pages 285-286

To go prompt critical, Keff must equal 1.0077.

0.97 + (delta k/k divided by Keff + delta k/k) = 1.0077
0.97 + (.038 divided by 1.008) = 1.0077

ANSWER: 010 (1.00)
d.

REFERENCE :

UVa Reactor Theory for Reactor Training Program booklet, page 23,
paragraph 2

ANSWER: 011 (1.00)
d.

(***** CATEGORY A CONTINUED ON NEXT PAGE #ev#w)



A. RX THEORY, THERMO & FAC OP CHARS Page 68

REFERENCE:

UVa Reactor Theory for Reactor Tr. ‘ring Program booklet, page 27,
paragraph |

ANSWER: 012 (1.00)

REFERENCE :
Lamarsh, pages 102-]104

ANSWER: 013 (1.00)
d.

REFERENCE :
Lamarsh, page 270

ANSWER: 014 (1.00)

c.

REFERENCE :

UVa Reactor Theory For Reactoar Training Program booklet, page 5, line 23

ANSWER: 015 (1.00)
b.

(*#**x CATECORY A CONTINUED ON NEXT PAGE *#*%+)



A. RX THEGRY, THERMO & FAC OP CHARS Page 69

REFERENCE :
Lamarsh, pages 287, 288

ANSWER: 016 (1.00)

REFERENCE ¢
Reactor Theory For Reactor Training Program booklet, page 2, paragraph 3

ANSWER: 017 (1.00)
d.

REFERENCE :

Reactor Theory For Reactor Training Program, page 19, paragraph |

ANSWER: 018 (1.00)

REFERENCE :
Lamarsh, page 350, paragraph 3
1000 kW x 7%

ANSWER: 019 (1.00)
b.

(##*#** CATEGORY A CONTINUED ON NEXT PAGE #e%+)



A. RX THEORY, TnERMO & FAC OP CHARS Page 70

REFERENCE :

Lamarsh, page 53, paragraph 3

ANSWER: ~ 020 (1.00)
o Q %

REFERENCE :

Lamersh, page 256, paragraph 1; Design and Analysis Handbook, 3.3,
paragraph 2.

(*#**** END OF CATEGORY A ##ww®)






' B. NORMAL/EMERG PROCEDURES & RAD CON Page 72

REFERENCE :

Lamarsh, 9.11 and 10,11

24" of water equals one tenth thickness.

DR1/DR2 = distance? squared/distancel squared =>

DR2 = 10(DR1) / (distance 2 squared / distance 1 squared)

ANSWER: 005 (1.00)

o

REFERENCE :
SOP 6.1.8 &

5 (1.00)

REYERENCE :

Emergency Plan 3.2(2)

ANSWER: 007 (1.00)

a.

REFERENCE :
SOP 11.L.B.2.d

(***** CATEGORY B CONTINUED ON NEXT PAGE **ww)



B. NORMAL/EMERG PROCEDURES & RAD CON

SWER: 008 (1.00)

c.

REFERENCE :

SOP 4.4.B.3; Technical Specifications 1.0

ANSWER: 009 (1.00)

4.

REFERENCE:
S0P 6.6.A.2

ANSWER: 010 (1.00)

REFERENCE :

Technical Specification 3.4.]

ANSWER: 011 (1.00)

REFERENCE :

Technical Specification 3.1, Bases paragraph §

(****x CATEGORY B CONTINUED ON NEXT PAGE *w#w*)
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B. NORMAL/EMERG PROCEDURES & RAD CON

ANSWER: 016 (1.00)

REFERENCE :
SOP 10.5.B.2.d.1, paragraph 3

ANSWER: 017 (1.00) R ,
| ©

REFERENCE :

SOP 11.F.b

ANSWER: 018 (1.00)

REFERENCE:

Technical Specification 3.1, Bases paragraph 6

ANSWER: 019 (1.00)

REFERENCE :
Technical Specifications, Table 3.2

(*#axx CATFGORY B CONTINUED ON NEXT PAGE *#%iw)
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B. NORMAL/EMERG PROCEDURES & RAD CON

ANSWER: 020 (i.00)
d.

REFERENCE:
SOP 11-S, Table 11.5.1, page 11-22

(***“* END OF CATEGORY B ###*+)
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C. PLANT AND RAD MONITORING SYSTEMS

—

ANSWER: 001 (1.00)

C.

REFERENCE :
SOP 8.2 4 8.3

ANSWER: 002 (1.00)
d.

REFERENCE :
Design and Analysis Handbook 3.6.4

ANSWER: 003 (1.00)
b.

REFERENCE :

Technical Specification Table 3.1

ANSWER: 004 (1.00)

c.

REFERENCE:

Design and Analysis Handbook, Table 3.1

(***** CATEGORY C CONTINUED ON NEXT PAGE w#w#¥)
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C. PLANT AND RAD MONITORING SYSTEMS

ANSWER: 005 (1.00)
b.

REFERENCE
Design and Analiysis Handbook 5.1, paragraph 3

ANSWER: 006 (1.00)

c.

REFERENCE :
Design and Analysis Handbook 4.2, paragraph 3

ANSWER: 007 (1.00)

REFERENCE:
Design and Analysis Handbook 5.1, paragraph 3

ANSWER: 008 (1.00)
d.

REFERENCE:
Design an Analysis Handbook 3.8, paragraph 2, section 3.

(*wwx® CATEGORY C CONTINUED ON NEXT PAGE ###+x)
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C. PLANT AND RAD MONITORING SYSTEMS Page 79

ANSWER: 009 (1.00)
d.

REFERENCE :
Design and Analysis Handbook 4.8, paragraph 2

ANSWEK: 010 (1.00)

C.

REFERENCE :
SOP 7.9.A.3; Design and Analysis Handbook, paragraph 2 footnote

ANSWER: 011 (1.€0)

a.

REFERENCE:
Design and 2ralysis Handbook fiqure 3.15

ANSWER: 012 (1.00)
d.

REFERENCE:
Design and Analysis Handbonk 4.3, paragraphs 2,3

(***** CATEGORY ( CONTINUED ON NEXT PAGE *%w#*)



C. PLANT AND RAD MONITORING SYSTEMS

ANSWER: 013 (1.00)
b.

REFERENCE :
Design and Analysis Handbook 4.9.4.2

ANSWER: 014 (1.00)
b.

REFERENCE :
Safety Analysis Report 9.A.21, paragraph 5, page 9-78

ANSWER: 015 (1.00)

c.

REFERENCE:

Design and Analysis Handbook, section 3.6.6

ANSWER: 016 (1.00)

a.

REFERENCE :
EPIP-14 Section 3, page 2

(****x CATEGORY C CONTIMUED ON NEXT PAGE #*##w*)
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C. PLANT AND RAD MONITORING SYSTEMS Page 81

ANSWER: 017 (1.00)

REFERENCE :
Design and Analysis Handbook 3.6.3, paragraph 2

ANSWER: €18 (1.00)

-

REFERENCE :
Design and Analysis Handbook 3.6.1, paragraphs 7 and 8; 4.3, paragraph 3

ANSWER: 019 (1.00)
b.

REFERENCE:

Academic Program For Nuclear Power Plant Personnel, Vol 4, 2.21

ANSWER: 020 (1.00)
b.

REFERENCE:
Design and Analysis Handbook, page 5-6 footnote

(*#*** CATEGOR® C CONTINUED ON NEXT PAGE wwwww)
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ANSWER: 021 (1.00)

C.

REFERENCE:
Emergency Plan 7.2(2)(a)l.a

(***** END OF CATEGORY ( ####)
(*****t**fQ END OF EXAMINATIGN t**t**i**i)
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001
002
003
004
005
v06
007
008
009
010
011
912
013
014
015
016

MULTIPLE CHOICE

ANSWER KEY
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001
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001
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MULTIPLE CHOICE

b
b
d

e

MASTER.
ANSWER KEY
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ANSWER KEY
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