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Operating License No.: DPR-34
Licensee: Public Service Company of Colorado
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Operator Licensing Branch, NRR

. Pellet, e ate

Operator Licensing Segtion
Division of Reactor Safety

Summary

NRC Administered Examinations Conducted during Week of July 10, 1989
[Keport 50-267/0L B9-02)

NRC administered examinations to four Limited Senior Reactor Operator (LSRO)
applicants. Three LSROs passed all portions of their examinations and have been
issued the appropriete license., One LSRO failed the written examination.




2.

DETAILS

Persons Examined

LSRO Total
License Examinations: Pass - 3 3
Fail - 1 1

Examiner

R. B, Eaton, Chief Examiner

Examination Report

Performance v2sults for individual examinees are not included in this
report as it will be placed in the NRC Public Document Room and these
results are not subject to public disclosure,

Examination Review Comment and Resolution

In general, editorial comments or changes made during the examination,

or subsequent grading reviews are not addressed by this resolution
section. This section reflects resolution of substantive comments
made by FSV staff. The only comments addressed in this section are
those which were not accepted for incorporation intc the examination
or answer key. Those comments accepted are incorporated into the
master examination key, which is included in this report. Comments
may be paraphrased for brevity. The full text of the comments is
ettached.

N.05 Reject the question and the answer on the basis that the

special senior licensed operator (SSLO) 1s not responsible
for the system lineup or operation.

Response: Comment is rejected. The facility lesson and system
material provide for more than the rudimentary knowledge
required to answer this question and it is appropriate
that the SSLO have a minimum working knowledge of the few
important systems that interface with the fuel handling
equipment,

Two other comments were submitted by the staff, which were fully
incorporated in the written examination answer key.

Site Visit Summary

(1) At the end of the written examination administration, the
fecility licensee training staff was provided a copy of the
examination and answer key for the purpose of commenting on the
examination content validity, The licensee was informed that
written examination grading would not be started until licensee
review comments were received in the headquarters office.




(2) At the conclusion of the site visit, an exit meeting was held
with @ member of the plant staff. The following items were
communicated to the facility licensee representative as
comments, observations, suggestions, or deficiencies:

(a) The applicants exhibited good knowledge of the refueling
equipment and its applicetions. Their familiarity with
the instrumentation, supporting systems, and administrative
requirements is especially noteworthy.

(b) An area of generic weakness was found in the use of procedures,
probably due to the absence of procedures for reference during
the operating portion of the examinations,

c. Master Examination and Answer Key

A master copy of the FSV license examination and enswer key are
attached. The facility licensee comments, which have been accepted,
are incorporated into the answer key.

d. Fecility Examination Review Comments

The facility licensee comments regarding the written examinations
are attached. Those comments not incorporated into the answer key
have been addressed in the resolution section of this report.



U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

REGION 4
FACILITY! FT. S§T. Vrain
REACTOR TYPE: HTGR-GA

DATE ADMINSTERED: 88/07/10

CANDIDATE:

INSTRUCTIONS TO CANDIDATE:

Use separsate paper for the answers., Write answers on onrne side only.
Staple gquestion sheet on top of the answer sheets,. Peinte for each
question are indicated in parentheses after the gquestion. The passing
grade requires at least 70% in each category. Examination papers will
be picked up six (6] hours after the examination starte.

% OF
CATEGORY & OF CANDIDATE'S CATEGORY
VALUE TOTAL SCORE VALUE CATEGORY
12.00 R s e et A e S M. REACTOR AND FUEL CHARACTERISTICS
17.00 BT e i s S N. EQUIPMENT, INSTRUMENTATION AND
DESIGN DESCRIPTION
13.09 L RN e WG e, 0 PROCEDURES AND LIMITATIONS
15.00 R SR s e e e e g s P EMERGENCY SYSTEMS AND SAFETY
DEVICES
14.00 T R e e NN S Al Q. HEALTH PHYSICS AND RADIATION
PROTECTION
71.00 % TOTALS
FINAL ORADE
All work done on thie examination is my own, I have neither given

nor rceived aid.




QUESTION M.01 (1.00)

Circle the one answer that correctly lists the three stages of an *induced
nuoclear renction®.

A+ HResactantss Froductss Scattering

B« Compound Nucleuss Froductss Scattering
Ce Ec#tteringr Reactantss Compound Nucleuss
D+ HKReasctantsy Compound Nucleuss Froducts

(xxxxx CATEGORY ™M CONTINUED ON NEXT FAGE »xxxx)
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A ————— - ———-_—-~

QUESTION M.02 (2+.00)

Select the letter in column E that best describes the item in column A and
place it in the space provided before the number.

COLUMN & COLUMN E

oo 1. TONIZATION A. A process by which a8 sammea
interacts with &n orbital

. 24 EXCITATION electron giving wp all its
energy causing e jection of

. 3, COMPTON SCATTERING the electron from the stom

- 4, FAIR ANNIHILATION BE. A process by which 3 medium

energy gamma interacts with
an orbital electron causing
ejection of the electron and
@ reduced energy gamma that
continues on to cause other
interactions

C+ A process by which the removal
of one or more nrbital electrons
is cauvsed by electrostatic force
intersction between the charged
particles end the orbital electron(s)

D+ A process by which orbitzl electron
energy state is increased without
e jection of the electron from the
atom

(xxxxx CATEGORY

E .

A process by which a8 positron
combines with 2 free electron
leading to the emission of two .51
Meyv photons

M CONTINUED ON NEXT FAGE wxxxx)



M., REACTOR AND FUEL CHARACTERISTICS

- ———— - —- - —— -

QUESTION M.03 (1.00)
There are five major fissionsble nuclides in the core of which three gre aslso
fissile nuclides: Circle the zsnswer below which contains the three nuclides
that are both fissionable and fissile,
As Ursniuvm 233+ Uranium 235y Plotonium 239
£s Ursnium 233y Urenium 235y Uranium 238

Cs Uraniva 23%» Uranium 238y Flutonium 239

Ds Uranium 235y Plutonium 23%9» Thoriuvm 232

|
|

' (xxxxx CATEGORY o CONTINUED ON NEXT FACE »xxuxx)




QUESTION

m.04 (1.00)

Circle the answer which correctly corresponds to the fcllowing definition.

*Atoms with the same number of newtronsy bt with 8 different number of
protons., "

LY
B
Lo
D

Isotope

Isotone
lsotar

Ion

(xxxxx CATEGORY M CONTINUED ON NEXT PACGE ®xxxx)
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QUESTION M.0%5 (1.00)
Circle the answer which spplies to fuel zoning in the FSV rezctor core.

A. Fuel zoning sinulates an equilibrium core Lo ensure 8ll regions are at
equilibrivom 8t the end of é-yesr cycle.

B« Equilibrium is achieved by adjusting the fuel conversion ratio in each
fuel zone using a8 mixture of Urazniums Flutornium and Thorium.

C« FSV reactor has 3 fuel conversion ratio of 0.6 which 1& schieved by
uniform fuel zoning.

D FKRegion 1 fuel zoning is different from a3ll other fuel regions to account
for the regulating rod,

(xxxxx CATEGORY M CONTINUED ON NEXT FAGE mxxxx)




| M., REACTOR AND FUEL CHARACTERISTICS Page 9

.
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 QUESTION M.06 (1.00)

Circle the answer which best describes the Feserve Shutdown System (RSD).

A

E.

Co

D.

The RSD is the alternste reactor shutdown system if the rods fail to
provide adequate shutdown margin when fully inserted.

The RSD is comprised of 37 hoppers which insert automatically or manually
in the following configurations? & group of 7 specific regions, 30
specific regionss or 211 27 regiois &8t oncey through control room
discretion.

The BSD is the main control poison used in the FEV reactor and is
independent of the corntrol rod systen.

The KSD is independent of the rod control systems cepable of shutting down
the reactory and initiated throuah control room discretion in the
following configurations? & group of 7 specific regions» 30 specific
regionsr or all 37 regions 2t once.

(xxuxx CATECORTY ™M CONTINUED ON NEXT PAGE xwxxx)
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REACTOR AND FUEL CHARACTERISTICS Fage 10

- QUESTION M.07 (1.00)

Circle the statement below which correctly describes the use of graphite in
the FEV reactor,

As Graphite is the structurzl material in the fuel compacts and acts as &
moderstor a2nd reflector for neutrons.

E+s The graphite in the reactor is priasrily in the active core.

L. The reflector 13 the layer of graphite immnedistely surrounding the core
which slows down the neutrone so they can be more readily used,

D¢ As 3 moderators graphite is equally effective a2s water in thermslizing
fission neutrons.

(xxxux CATEGORY M CONTINUED ON NEXT FAGE wxxxx)
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GUESTION n.08 (4.00)

For the activities gescribed below on & subcritical reactors place an A in the
space provided 1f the affect on the core 18 3n incresse in reactivityrs 2 B if
the affect is & decrezse in reactivity or @ € if both increase and decrease

apply.

1. Remove & control rod
2+ Remove spent fuel

e 3+ Install new fuel

4, Remove reflector

S+ Vacvum RSD materiazl from core
6. Install s control rod
7+ Install reflector

£« FRemove burnable poison
e 7¢ Insert RKSD material
10, Install startup source

11y Install burnable poison

12. Remove depleted startup source

(xxxxx END OF CATEGORY M ®xxxxx)




| M., EQUIPHENT. INSTRUMENTATION AND DESIGH Page 12

- —— - - - - - — -

T T DESCRIFTION

QUESTTION N.O1 (1.00)

Circle the snswer below which is @2 function that is NOT provided by the
Reactor Isolstion Valve (RIV).

#: Frovide a seal to m2intain helium integrity for the Fuel Storage Well.
B. Frovide a platfors for the Fuel Handling Machine.
€+ Frovide shielding to plant personnel.

D FProvide 2 means to level the Auxilisry Transfer Cask,

(xxxxx CATEGORY N CONTINUED ON NEXT FAGE »xx¥x)
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QUESTION N, 02 (3.00)

Indicate the desired sequence for connecting the below listed electrical and
prneumstic items of @ RIV by placing their azssociated number in order goina
from left to right in the spaces provided.

i,
24
3.
4.

S

Seal source hose

RIV power supply cable

Vacuum hose

Umbilical cable or Jumper plug

BEsckfill hose

(xxxxx CATEGORY N CONTINUED ON NEXT FAGE xxxxx)
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+ EQUIPMENT, INSTRUMENTATION AND DESIGN Page 14

- - - - . - -

DESCRIFTIO

- —-— -

GUESTION N,O3 (1,00}

Carcle the statement below which correctly describes the seal(s) sssociated
with the Reactor Isnlation Valve (RIV).

A

B

There #re 3 pneumatic seals which azintain the sir/air or helium/heliuvm
interface integrity between the RIV and the PCRV or the Twel Storage
Wells.

There are interlocks associated with the sesls to i1nsure that the correct
differential pressure and differentizl ztnosphere are mainteained when the
FHM or the ATC is installed on the RIV.

There is an inflatable sea2l on the bottom of the RIV to seal 1t to the

structure or equipment and 3 mechanical seal (*0" ring) to seal the top of
the RIV to the FHF or the ATC.

The inflstable seal on the top and bottom of the RIV sutomatically
inflates on loss of power to the RIV or ATC.

(xxxxx CATEGORY N CONTINUED ON NEXT FAGE wwwex) '
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N+, EOUIPMENT: INSTRUMENTATION AND DESIGN Fage 146

-

TTDEBCRIFTION

-

QUESTION N.OS (3.00?

Select the correct letter from L.~ items lakbeled on the simplified system
disgram and place them in the space provided in ftront of the numbered item
description.

FUEL HANDLING FURGE SYSTEM (SYSTEM 13)

SEE ATTACHMENT N.OS ON THE NEXT FAGE

1+ 375 FSIC HELIUM FRESSURE REGULATING VALVE
2. 8% PSIC MELYUM PRESSURE REGULATING VALVE
3¢ 13 FSIC HELIUM PRESSURE REGULATING VA.VE
4. B PSIGC HELIUM PRESSUKRE REGULATING VALVE

-

B¢ 0.3 70 3.0 MICRON FILTER

-

b« ENOCKOUT DERUM

(xxxxx CATEGORY N CONTINUED ON NEXT FAGE »xxxx) ‘
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M., EQUIPHENT, INSTRUMENTATION AND DESIGN

- ——

QUESTION

-

————— -

DESCRIFTION

»*

L

Plgce
fpace provided in front of each numbered FHM component.

3

4.

N.O% (2+00)

FHM COMPONENT

ARM DRIVE AZIMUTH SYSTEM

HOIST DRIVE SYSTEM (2D

ARM DRIVE TINDEX SYSTEM (h)

TELESCOFING MAST TUBE

(xxxxx CATEGORY

{

-~ - -

=9

Fage 17

the letter corresponding vo the correct component description in the

COMFONENT DESCRIFTION

A'

Used 1o position fuel
element monitoring
system

Used to houvse and awide
the R drave system
during vertical traovel
Used to amonitor fuel
elements

Used to align dowels on
border elements

Used to position the
telsscoping tubes

Used to position the
index arm anguisrly

N CONTINUED ON NEXT FAGE xxxxx)
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QUESTION N.OT (2.00)

Select the letter corresponding to the correct motive force/power uzed by +he
numbered subzssemblies and place it in the space provided in front of eacn
rnumber . (choices may be wsed more than once or not at s1l)

L. 8T DRIVE A, Fneumatic
B, Mechenical
Chrigdr LISONE AV C. Electrical
D+ Hydraulic
Lo Ba R DRIVE
4, nh DRIVE

-

(wxxxx CATEGORY N CONTINUED ON NEXT FAGE xxxxx)
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———— - —— - -

-

QUESTION N.0B (1.00)

cirele the choicvis) below which correctly indicates ALL the crane andg
bolt-down conditions when the FHM is on the New Fuel Loading Fort.

CRANE CONDITION BOLT DOWN CONDITION
A Attached or Unattached Bolted
B Unattached Unbolted
Ce Attached Unbolted
C. Httached or ‘Unattached Unbolted

(xxxxx CATEGORY N CONTINUED ON NEXT FAGE »xxxx)
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Na, EOdIPHENT; INSTRUMENTATION AND DESICGN Fage 20

-~ - - -

QUESTION nN,0% (1.00)

What is the normal working pressure for the PCRV and internals? Circle the
correct answer,

A, BU7psig
B, B845psig
Cs 704psigy
D. éBBpsig

(xxxxx CATEGORY N CONTINUED ON NEXT PAGE xxxxx




. EGUIPMENT, INSTRUMENTATION AND DESIGN Fage 21
= GESERTFTION

———— " -

————— -

BUESTIOR N.Y (1.00)

What is the source of mekeup water for the Resctor Flant Cooling Water System
o (System 46)7 Circle the correct answer listed below.

f. Feer ind Condensate

B. Circulating Water

: Cs Fire Water

D. Service MWater

(xxxxx CATEGORY N CONTINUED ON NEXT PAGE xxw¥xx)
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QUEETION N.11 (1.00)

The Low Temperature Absorter in the Helium Furification Systew is designed to
remove the following impurities. Circle the correct answer.,

fia Tritiume COZy Methaner» Hrypton
g+ COZs Methaner Kryptons Xenon
Cs Methanes Kryptons Xenony Tritium

D: HKryptons Xenony Tritiums COQ2

Fxxxxx END OF CATEGORY N xxxxx)
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QUESTION 0.01  (2.00)
Place a checkmark in the space provided in front of the Technical
Specification LCUs which must be met prior to increasing FPrimary Coolant
pressure to 100 psis.
A PBoth safety and rupture disceé operable.
_.B. All primary and secondary closures operable.
_.L:s Differentizl outlet and inlet water temperature <20 degrees F.
..Ds Hold down plates in place.

.E:s All penetration interspace pressures rprinary cooclant pressure,

F. VFenetration primary seal leak rate acceptable.

(xxxxx CATEGORY O CONTINUED ON NEXT FAGE xx»xx)
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0.. PROCEDURES AND LIMITATIONS Page 24 1

What group/depariment 18 responsibility for msjor equipment movement planning?
Circle tne vorrent answer,

A+ FReactor Engineering

B+ Reasctor Maintenance

Ce Flanning and Scheduling

D Systems Engineering 1

1

4
1

PUESTION 0.02 (1,00) J
|
|
|
|
1
|
|
|
|
i
|

(xxxxx CATEGORY O CONTINUED ON NEXT PAGE *xxxx)



D« PROCEDURES AND LIMITATIONS Fage 25

-

QUESTION 0.03 (1.00)

Whe is responsiole for refueling activities and spent fuel and shipping.
Circle the corrict answer,

A, Nuclear Froduciion Division (NPD)
B+ Nuclear Engines:ing Division (NED)
Cs Nuclear Licensing and Fesource Management Division (NLR)

D:. FReactor Engineering (KRE)

(xxxxx CATEGORY O CONTINUED ON NEXT FAGE »x¥xxx)
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0., PROCEDURES AND LIMITATIONS Page 2

- - -

QUESTION 0.04 (1,00)
There sre four classificetions of emergencies 2t FEV, Indicate their order of
incressing severity by placing 1 (lesst severe) to 4 (most severe) in the
space provided.
Site Area Emergency
_ Alert

... Gerneral Emergency

. Unuwsual Event

(xxxxx CATEGCORY O CONTINUED ON NEXT FAGE ®xxxx)
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QUESTION 0.05 (1.,00)

To whom does Nuclezr Froduction Administrastive Procedure 9 (NPAFP-9)s Kadiation
Frotection FPlany apply? Circle the correct answer.

As GCeneral Fublicey Station Personnels Non-station Personnel
B. B8tation Fersonnels Non~station Fersomnnels Visitors
C. Non-station Fersonnels Visitors, General Fublig

D Visitorsy Generasl Fublicy Station Fersonnel

(wxxxx CATECORY O CONTINUED ON NEXT FAGE xxxxx)




0. PROCEDURES AND LIMITATIONS

S TR e S W e A ————

QUESTION

0,06 (1.00)

Fage 28

From the list belowr circle the i1tem that hass the two (2) fuel hanoling
related systems identified in EP~-H-2 3s most likely sources of potential
leakage of

A
E.
Cs

D.

Systen
Svstem
Svetem

Systewm

radicvactive gas.
13 System 14
14y System 19
19y System 16

13y System 16

(xxxxx CATEGORY

U

CONTINUED

ON NEXT

FAGE xxxx¥)




0. PROCEDURES AND LIMITATIONS
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QUESTION 0.07 (1.00)

Upon esch entrys 2 minimum of _ _
within the Fuel Sterage Building

items
s 2
B, 3
e S
Ox 8

listed below.

(xxaxx CATEGORY

0

Faga 29

suthorized individuals shall be present
correct answer from the

(FSEY, Circle the

CONTINUED ON NEXT

FAGE

EHXEN )

TS A T | i 2t A & L SR P .
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QUESTION 0,08 (0,00

Specification LCO 4,7.0 Fuel Storage Facilitys Limiting Conditions for
Operation

During storage of irradisted fuel in the Fuel Storasge Facilitys the following
conditions shall be met!

4 2) FBoth cooling water coils must be operating and their outlet cooling water
a5 temperatures 150 degrees F or lessy for any storage well containing
; irradiated fuel.,

b)) If only one cooling water coil is operating on a8 storage wells irradiated
fuel storage ies permicsible if the outlet cooling waster temperature is 1%0
degrees or less» and the ventilation system 1s capable of supplying a8 total of
12+000 CFM to the Fuel Storesge Facility.,

) The fuel storsge wells containing irradiested fuel are meintsined st
approximately atmospheric pressure.

Assume the conditions listed below are met. Flace an "X* in the space 1
provided in front of the condition(s) if the LCO is met.

14 @) or D) or )
24 a) or b)) and ¢)
3¢ @) and b) or ¢)

4, 3) anad b) and c)

Se 28) a8nd o)

6. ) ang ©)

(QUESTION DELETED FROM EXAMINATION AFTER ADMINISTRATION)

(xxxxx CATEGORY O CONTINUED ON NEXT FAGE xxxxx)
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The Operstor's console is divided into six (&) bays. In the space provided
in front of the four pay descriplions place the letter that crrresponds to the
corrent bay number.

ee 1+ Manuval Fosition CTontrol Fanel A:. 1000 bay
Es 2000 bhay
__ 2+ Master Control Fanel Ce 3000 bay
D. 4000 bay
ee 3¢ Helium Seal Source Monitor E« S000 bay

Fe &000 bay
4, Auvtomatic Control Fanel

(xxxxx CATEGORY O CONTINUED ON NEXT FAGE xxxxx)
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0.

QUESTION 0.10 (1.00)

conditions listed below? Circle the correct answer.
A+ each shutdowns all repairs

ie 211 repairsy 211 modifications

Cs 2ll calibrationss each shutdouwn

D

A complete stertup procedure must be used after which of the following {
each shutdowny all modifications |

{xxxxx CATECORY O COUNTINUED ON NEXT FPAGE x¥xxx)
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3
- - - - — -

QUESTION 0.11 {1.00)

During defueling operations i1t becomes necessary to alter the sequence. The
following action awust be taken.

. As. Authorizetion is required from NFD
%a B. An NCR je initiated and approved by Ghs Materiel Review Eoard (MRE)
" Cs A FProcedure Deviation Report is required.

D:. NED preperes and submits & Chanse Notice (CN) for NFD

(xxxxx CATEGORY O CONTINUED ON NEXT FAGE wxxxxx) 1

T e R T T e



QUESTION 0.12 (1.,00)

Use of the clamp bypsss switch asllows the operator to (circle the answer
correctly completes this statement).

As rcortinue operstion if 1he fault is understood and found acceptable.
B. shift from automatic to manual witnowt 3 long procedure to follow.
Cs verify the zssocisted problems without shutting down.

D. reverse the action which caused the clamp.

(xxxxx END OF CATEGORY 0 ®=xxkx)
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e - - - - - - - -

Circle the statement below which is required wnder Specificstion LCO 4.5.1-
Kesctor Buildings Limiting Condition for Operations to handle irradiated fuel
within the Reactor Building.

A, Fersonnel access to the building is controlled,
i' B:. The reasctor average helium gas inlet temperature is 145 degrees F or less.

f; Cs All primery and secondary penetration closures and hold-douwn pletes are in
place and operable per Specification LCO 4.2.9.

D. The reactor is maintained in 2 reasctor shutdown or refueling shutdoun
condition and the resctivity of the core is monitored continuously by at
least two newvtron flux monitors capsble of continvously indicating the
neutron flux level within the core.

;’;::-‘___wt-srzmc Fa01 (1.00)

(exxxx CATEGORY P CONTINUED ON NEXT FAGE xxxxx)
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fﬁ The icircle the correct answer listed below) is responsible for obtasining the
' data and performing the shutdown reactivity calculations for anticipated
reactivity manipuwlations to verify adegquate shutdown margin 16 maintained,
. A. Operstions Department
B+ Nuclear Engineering Division

C. FReactor Engineering Department

Ds Nuclesr Froductiorn Division

(wnxxx CATEGORY F CONTINUED ON NEXT FAGE »xxxx)
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QUESTION F.03 (2:00)

Select the appropriate letter from the Limit column and place it ain the space
provided in front of the alarm received if thet limit is exceeded.

ALARM LIMIT
o o 1, Motion Limit for Radial As + or - 20 1bs.
i Head Translation E. 450 1lbs,
: Lo R or D oot in ZsReD
o 2« Tube Fail interlock zone
Ds +6*
s B8, Height Limit E. Separation above the
separation region
4, Incorrect Macnine Fosition Fs« Anaslog and digitsl

readings disaqree

(xxxxx CATEGORY F CONTINUED ON NEXT FPAGE wxxxw)



P., EWERGENCY SYSTEMS AND SAFETY DEVICES Page 38

- . - - - - - -

. BUESTION P.ba (4,00)

i MHith respect the Zr Ky and 0 interlockss place the correct letteri(s) in the
. Interlock Limitztions column in the space provided in front of the numbered
- FMM Fosition column,. (The letters may be used more than once or not at all.)

) FHM FOSITION INTERLOCK LIMITATION
7 ese 14 REACTOR A, No Z motion below 173.9" with cask
4 valve closed
i wew &+ FUEL STORAGE WELL E. F must be less then Z53.8" when Z is
o above 282.3°"
ko wee 3. LOADING PORT Ce R and 0 zeroed between 173.9* and
47¢6.4"

Ds K and 0 must be zeroced when Z is
between 173.9* and 28B2.3°

E. Cask valve cannot be closed with Z
below 173.9*

F. Cask valve must be opened prior to
opening the RIV

e O must be rotated to +460 dearees to
enable Z movement below 4746.4°

(xxxxx CATEGORY P CONTINUED ON NEXT FALCE Xxx¥x)
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Fage 39

QUETION

Of the four interlocks
gssociated witht

A
E.
Ce

D.

circle the snswer
can NOT be bypu: sed.

listed belows
the grapple

interlock

Dowel Fin Engzgement
Zero HWeight
Losd Fort Fosition

Frobe Up

(xxxxx CATEGURY F CONTINUED ON NEXT FPAGE XXXX%)
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BUEETION F.0é (1.00)

During your shift as SS5L0 of defueling operationss one of the orerastors
notifies you that there has been 2 steady increasse in FHM cooling water outlet
tenperature. It hes increased from 127 degrees F to 14% degrees F in the last
S hours. Circle the answer which best indicates your concerns for the
potential problems associzted with this parameter,

A+ TIrradisted fuel temperatures could exceed 750 degrees F causing potential
over pressure inside the FHM,

B:. The chances of air in leaksage and possible moisture problems are greatly
increazsed,

High temperstures in the FHM cavse & significant incresse in FHM cooling
water load and decresase systiem reliability.

Increase potential of fuel element oxicstion occurs at temperatures above
750 degrees F.

(wxxwx CATECORY FF CONTINUED OM NEXT FPAGE mxxxx)
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U1 e e e o S - - - - - - - - -

QUEBTION .07 (1.00)

Hhile removing a8 control rod during the #efuelings the Control Room Operstor
informs you that 3 "Startup Count Rate High' scram has occurred. Circle & item
pbelow which best describes the sction you would take @s the shift fuel
handling SKO.

Al
E.
C.
D.

Verify the alsrm and if valids insert the 7 region KSD nmaterial
Terminate defueling operations and ensure 211 PCRV openings closed.
Declare an Unusual Event and evacuste the srea.

Terminate defueling operations and insert the RED material.

(xxxxx CATEGORY F CONTINUED ON NEXT FAGE »xxxx)










QUESTION .01 (1.00)

The Federsl Regulation governing standards of protection agsinst radiation i1¢
{complete this sentence by circling the correct answer below).

A, 10 CFR 19
B. 10 CFR 20

€s 10 CFR 50

Ds 10 CFR 5%

(xxxxx CATEGORY © CONTINUED ON NEXT PAGE wxxxx)



A

A
B

C.
D.

Alpha
Betea
Gamma

Neuston

-

© QUESTION @.02  (1.00)

(xxxxx CATEGORY

+« HEALTH FHYSICS AND RADIATION PROTECTION

*ﬁﬂ*un-—--—-‘-‘—-- ——————— - - -

'7‘Cim¢l. the item below which presents Lhe greatest hazard to # radistion worker
- 1f gceidentally ingested.

G CONTINUED ON NEXT FAGE »wxxx)
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., HEALTH FHYSICS AND RADIATION PROTECTION Fage 46

T ———— -

QUESTION .03 (2.00)

Plsce the correct Ouality Factor in the space provided in front of each item
listed below.

o AlF‘ha
E. Bete
Co Gamma, &

D Peutron

-

{xxxxx CATECORY @ CONTINUED ON NEXT FAGE »xxxx)



0., WEALTH PHYSICS AND RADIATI

“--Wh-----n--n-u-a---- ...... -
i

QUESTION G.04 (1.00)

ON FROTECTION

Fage 47

If an SROs sge is 27 his sccumulated life time dose limit for whole body
penetrating radiation is (circle the correct answer).

A, 3

B. 18,73
s 45

D. 117

(xunxx CATEGORY

@ CONTINUED

ON NEXT FACE xaxxx)



| BUESTION 0.05  (1.00)

An exposure to ionizing radiation of Brem in Lhe last quarter is within the
federal limits if received (circle the correct answer),

A: Accidentslly

BE. to the ankles
€. Anywhere 2f NRC~4 on file

De to skin only

(xxxxx CATEGORY @ CONTINUED ON NEXT FAGE »xxxx)
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-~ -~ -~ ——_——_ -

QUESTION

G.086 {1.00)

The maxiauvm expiration date frowm the date of issve of an RWF is (circle the
correct an~wer).

A
E.

C.
D.

one

one

one

ane

shift

day

week

month

(xxxxx CATEGORY @ CONTINUED ON NEXT FPAGE xxnxx)



0., HEALTH PHYSICS AND RADIATION FROTECTION

“&qmbbu---n—vw---------- ------ ————————— - -

QUESTION

Place an "X* in the space provided in front of esch person/positien listed who

Q.07 (3.00)

Yage S0

is required to sign 2 Radiation Work Permit you are requesting during your

shift.

-

A
e
T
D

HF supervisor for your shift

ahift Supervisor for your shift
Yourself

Security Supervisor for your shift
Anyone who uvses the permit

S8L0 for your shift

(xxxxx CATEGORY @ CONTINUED

ON NEXT FAGE xxXxxx)




B, hEALTH PHYSICS AND RADIATIOUN FROTECTION

- —— N - W

GUESTION G.08 (3.00)

In the space provided in front of the lettered items place 2 1 or Z or both 1
and 2 88 Lthey apply to that item.

FO~2 1+ Tonn Chamber

Nuclear Instrumentation 2, Froportional Counter

RO~-%
FPNE~-4
bas Filled

Low sensitivitys high range

(xxxxx CATEGORY @ CONTINUED ON NEXT FAGE mxxuxx)




G.. HEALTH PHYSICS AND RADIATION PROTECTION Fag5s2

- - - - ————-—— - -

WUESTION @09 (1.00)

Circle the znswer below which would most likely prevent/minimize the spresad of
CONTAMINATION in an area that is already conteminated.

A+ Ensure the sres is well ventilated,
B:. Complete work in 3rea quickly.
Cs HMinimize the amount of clothing that can get contaminated.

D. Assume 211 materials in sres sre contaminated,

(xxxxx END OF CATEGORY @ xxxxx)
(Rxxxxxxxx® END DOF EXAMINATION XXEXXXXEXREX)
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M.. REACTOR AND FUEL CHARACTEKRISTICS

ANSHER m.01 (1.,00)
D

REFERENCE
FR 037.02.01

ANSMER M.,02 (2.00)

B WK =
% ® -
momo o

REFERENCE

FH 037.,02.01

ANGHER M. 03 (1.00)
é
REFERENCE

FH 087.02.02

ANSMER H.04 (1.00)

£
REFERENCE

FH 037 02.01

ANMSUWER M.05 (1.00)

D

(xxxxx CATECORY M CONTINUED ON NEXT FAGE xxXxXX)
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M, hEdCTDR AND FUEL CHARACTERISTICS Fage 54

-~ - - . -

REFERENCE
FH 038.02.01

ANSWER M.06 (1.00)
D
REFERENCE

FH 038.02.01

ANEWER n.07 (1.00)
“

REFERENCE

ANSWER M. 08 (4,00)
AsCrAsErvdrEvAAsEBrsA B E
REFERENCE

FH 039.02.01

%
1

{xxxxx END OF CATEGORY M xxxxx)
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4, EQUIPMENT, INSTRUMENTATION AND DESIGN

G T e o i
ANGWER N.O1 (1.00)
D
 REFERENCE
; FH 049.02,01
.
. ANSMER N.02  (9.0D)

2+4+1+9593 #2 is worth 1 point 211l others .5 points

REFERENCE
FH 049,02.01

ANSHER N.O3
C

REFERENCE
FH 049,02,01

ANSWER N.O4
D

FEFERENCE

FH 049.02.01

ANSUER N.OS

Ay Co Io Ev o H

(mwunxx CATEGORY

(1.00)

(1.00)

(3.00)

N CONTINUED ON NEXT FAGE =xxxxx)

fege 59




REFERENCE

FH 0%50.,02.01

ANEWER N.C6 (2.00)
Fe 0 Do B

REFERENCE
FH 050.02.01

ANWER N, O7 (2,00)
Dy Co Cv A

REFERENC
FH 050.02.01

ANSUER N.OB (1.00)
Ar Co

REFERENCE

FH 050.02.01

ANSWER N.O® (1400)
D

REFERENCE
8T 101.00.01

ANSHER N.10 (1.00)

-

(xxxxx CATEGORY

N CONTINUED

ON NEXT FAGE

FEEEX )

Fage Sé



- DESCRIPTION

-

REFERENCE
87 105.00.01

ANSHER N.s1d {(1.00)
C
REFERENCE

BT 112.00.01

(xxxxw EMD OF CATEGORY

M+, EQUIFMENT, INSTRUMENTATION AND DESIGN

g -~ —-{—— - ——_——— - - - - -

NOKXKKR)

Fage 57

S AR S AR e St § Lt et U 2t SRR et e BT ik e BRI R e R L s S s i 2 RS et p i S e O SN g a0t T



"D, . PROCEDURES AND LIHITATIONS

(O S e - - - -

ANBWER 0.01
Ay B2 Dy E
REFERENCE
87T 101.00.01

ANEWER 0.02
#
REFERENCE

FHP Manual pad

ANSHWER 0.03
A

REFERENLCE
G-e6

ANSKHER 1,04
3y 2y 4y 1}

REFERENCE
RERP

ANSWER 06,095
B

REFERENCE

NFAF -9

(xxxxx (A ZGODRY

(2.00)

“1.00)

{1.00)

{1.00)

(1.00)

Fage 58

CONTINUED
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0,. PROCEDURES AND LIMITATIONS Fage 59

WA A —— . —— - ——

ANSHER 0.06 (1.00) .
A

REFERENCE
EP-H-2

ANSWER 0.07 (1,003
&

REFERENCE
CnG~16

ANSHER 0.08 (0.00)
29 49 Te & (QUESTION DELETED FROM EXAMINATION AFTER ADMINISTRATION

REFERENCE

ANSWER 0,09 (2.00)
Cr B» Ev» A
REFERENCE

FH 0%51,02.01

ANEWER 0,10 £1.00)

b

REFERENCE

FH 091.02.,01

| (xxxxx CATEGORY O CONTINUED ON NEXT FAGE wxxxx)
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0.. PROCEDURES AMD LIMITATIONS

|
ANSUER 0.11 (1.00) 1
¢ |
REFERENCE 1
FH 051.,01,02 i
ANSWER 0.12 (1.00)
D
REFERENCE
FH 051.02.01
|
|
!
|
|
|
1

(xxxxx END OF CATEGORY 0O w»xxxx)




 P.. EMERGENCY SYSTEMS AND SAFETY DEICES

- - - - - - -

 ANSHER Pl (1.00)
A

REFERENCE
LCD 4.5.1

ANSWER F.027 (1,00)
C
REFERENCE

SR 4.1.4.C*R/6.1.6/D~R

ANSUWER F.03 (2+00)
DyEvESD
REFERENCE

FH 0%51.02.02

ﬁNS“ER P.04 (4.,00)

s £
£

LR =
> D
moe o

’
s ’
' ’

REFERENCE

FH 051.02.02

ANSWER F.0%5 (1,00)

e

(xxxax CATEGORY F CONTINUED ON NEXT FPAGE »xxxx)

Fage &1



P. . EMERGENCY SYSTEMS AND SAFETY DEVICES

REFERENCE

FH 051.0Z.0%

ANSNER F.06 (1 +00)
0

REFERENCE

ANSWER P.07 (1,009
E

REFERENCE
&P B~

4
REFERENCE

CMG-B

ANSUER P09 (3,00)
Ees Dy E
REFERENCE

8T 106.00

(xxxxx END OF CATEGORY FoRNERX



Q.. HEALTH PHYSICS AND RADIATION FROTECTION Fage 63

- - - ——— - - " - -

ANSWER G.01
E

REFERENCE
10 CFR 20

ANSWER Q.02
¢
REFERENCE

FH 058.01.01

ANSWER Q.03
20% 1+ %19 5~10
REFERENCE

FH 058.01.01

ANSUWE R a.04
L
REFERENCE

FH 03B, 01.01

ANSWER 0,09
B
REFERENCE

FH 058,01.01

(xxxxx CATEGORY

(1.00)\

{(1.00)

2:00)

(1.00)

(1.00)

Q@ CONTINUED ON NEXT FAGE »xxxx)



. @i, . HEALTH PHYSICS AND RADIATION FROTECTION

(- - - - - - - - - -

ANGHER R.06 (1.00)
C
REFERENCE

FH 058.01.01

ANGHWER Q.07 (3.00)
By Cr E

REFERENCE

FH 058.01.01

ANGMWER Q.08 (3.00)
19 $8Re 19 29 29 1}
REFERENCE

FH 059.01.01

ANSHER 0009 (100ﬁ>
D
REFERENCE

FH 060.01.01

(xxexx END OF CATEGORY @ ®xxxxx)
(xxxxxxxnx END OF EXAMINATION ®mmyrmxxwx)



