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Gulf States Utilities Company
ATTN: James C. Deddens
Senfor Vi_e President (RBNG)
P.0. Box 220
St. Francisville, LA 70775

Gentlemen:
SUBJECT: GENERIC FUNDAMENTALS EXAMINATION RESULTS
This letter forwards the results of the Generic Fundamentals Examination
Section (GFES) of the written operdator licensing examination that was
administered on June 10, 1992, to nominated employees of your facility. We
are forwarding the following items:

0 the examinations, including answer keys,

o the results for your nominated employees, and

o copies of the individual answer sheets completed by your
nominated employees

We request that your training department forward the individual answer sheets
and results to the appropriate individuals. It should be noted that the
examination was administered in two forms, which were identical except for the
sequence of questions.

In accordance with the Commission’s regulatinns, 10 CFR 2.790, a copy of this
letter and the examination and answer key will be placed in the NRC's Public
Document Room (PDR). The individual result: and answer sheets are exempt from
public disclosure and therefore will not be placed in the POR.

Question: concerning this examination should be directed to Dr. George Usova
at (301) 504-1064.

Sincerely,

". Bill Beach, Director

Division of Reactor Projects
Enclosures: As stated

cc: next page
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NRC GENERIC FUNDAMENTALS EXAMINATION
CHECKLIST - BWR

1. Verify receipt of BWR examination, form A and B.

2. Verify each examination form has:

- Cover sheet (page 1)
- Rules and guidelines (page 2)
- Equations and conversions handout (page 3)

3, Verify each examination contains 100 questions,

- Form A (pages 4 through 49)
- Form B (pages 4 through 50)



UNITED STATES NUCLEAR REGULATORY COMMISBION
BOILING WATER REACTOR GENERIC FUNDAMENTALS EXAMINATION
JUNE 1992 =~ FORM A

Please Print:
Nane:

Facility:

ID Number
Start Time: Stop Time:

INSTRUCTIONS TO CANDIDATE

Use the answer sheet provided. Each guestion has equal point
value. A score of at least 80% is required to pass this portion
of the written licensing examination. All examination papers will
be collected 2.5 hours after the examination starts.

SECTION QUESTIONS ¥ OF TOTAL SCORE
COMPONENTS 1 = 44
REACTOR THEORY 45 - 72
THERMODYNAMICS 73 = 100
TOTALS 100

All work done on this examination is my own. I have neither given
nor received aid.

Candidate's Signature



RULES _APD_GUIDELINES FOR THE
GENERIC ¥ ADAMENTAIS EXAMINATION

During the administration of this examination the following rules
apply:

10,

11.

12.

Print your name in the blank provided on the cover sheet of the
examination.

Fill in the name of your facility.

Fill in the ID Number you were given at registration.

Fill in your start and stop times at the appropriate time.
Two aids are provided for your use during the examination:

(1) An c?uutionl and conversions sheet contained within the
examination copy, and

(2) Steam tables provided by your proctor.

Use only the answer sheet provided., Credit will only be given
for answers properly marked on this sheet, Follow the
instructions foi filling out the answer sheet.

Scrap paper will be provided for calculations.

Cheating on the examination will result in the automatic
forfeiture of this examination. Cheating could also result in
severe penalties.

Restroom trips are limited. Only QONE examinee may leave the
room at a time. In order to aveid the appearance or
possibility of cheating, avoid all contact with anyone outside
of the examination room.

After you have completed the examination, sign the statement on
the cover sheet indicating that the work is your own and you
rave not received or been given any assistance in completing
the examination.

Turn in your examination materials, answer sheet on top,
followed by the examination booklet, then examination aids -
steam table booklets, handouts and scrap paper used during the
examination.

After turning in your examination materials, leave the
examination area, as defined by the proctor. If after leaving
you are found in the examination area while the examination is
in progress, your examination may be forfeited.



GENERIC FUNDAMENTALS EXAMINATIONS SECTION
EQUATIONS AND CONVERSIONS HANDOUT SHEET
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USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 1

Which one of the following valves provides overpressure
protection to limit the internal pressure in vessels and thus
protect personnel and equipment?

A. Safety

B. Control

C., Sentinel

D. Pressure regulating

QUESTION: 2

Refer to the drawing of a hydraulically-operated valve that is
shown in a throttled position (see figure on next page).

Select the position of this valve following a loss of hydraulic
fluid pressure.

A. Open
B. Closed
C. Remains at current position

D. Midposition



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

= TO HYDRAULIC
ACCUMULATOR

HYDRAULICALLY « OPERATED VALVE




JENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

What may be damaged if an operator attempts manually
the motor on a motor-operated valve while ¢t

A,

Torque swit

To verify a ranual valve in an operating system is

operator should operate the valve handwheel in the:

A. open direction until the valve stem moves in
direction, then close the valve using normal
open direction until flow sounds aure heard,
valve using normal force.

close direction until it stops, then
ni=half turn using additional force
rlose directior using normal force and ve

substantial handwheel movement

QUESTION:

wWhen comparing gate ves to globe valves

), gate valves:

A, are more effective at throttling _low.

are more effective as pressure regulatinc

valves.

proauce a larger pressure decrease when f

TRET
oA

LY open.

reguire more force to open aga IN8t
pressures.

laroe different




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR =~ FORM A

QUESTION:

If the density input to a density-compensated steam

instrument rapidly fails high, the Jjlpndicated fl

f
,

W will
A, increase and stablilize at a new highe:

increase temporarily, then return to 1t

decrease and stabilize at a new lc¢

' |

decrease temporarily, then ret

GUES’

Refer © the draving of a venturl flow elenmenc
pelow) .

A differential pressure (D/P) detector measuring

venturi will produce the highest flow indication

ressure tap is connected at point and its
connected at point v

A c
. e .l_._,._..,_.——« f | ——

B,

?—.__.""' - — -‘\__W

VENTURI FLOW ELEMENT




USNRC GENERI] FUNDAMENTALS EXAMINATION
BWR =~ FORM 2

Refer ©T0 the drawing f a pipe elbow used for f1
(see figure below

At which one f the following locations 1s the lowest pressure
sensed a constant pipe dianmeter and ze: head
this section of pilpe
A Foint A
B roint B
Point
i i nt |
B
,
|
Y
"
LOW
-
A -
&
|
P ELBOW




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR =~ FORM A

Refer to the drawing of a tank differential pregsure
igtector (see figure below)

'he associated level instrument was calibrated with the wate:
storage tank at 100°F, If mass in the tank remains constant and
the water temperature increases to 120°F, the jindicated level

w i . &

A remain the s 2 although actual leve LNcreases.

B increase but remain less than actual level

decrease in direct prop lon to the temperature rise
increase in direct ion to the temperature

TANK OPEN
YO ATNOAPHENE

!

| TANK DIFFERENTIAL PRESSURE LEVEL DETECTON
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BWR = FORM A

Refen the drawing of a tank 2ifferentia
detecto see figure bel«

'he D/P sensed by the detector is

tenperature the water in the tank 1if

REFERENCE LEG
FiLL CONNECTION
|

GAS OR VAPOR
PRESSURE

WINPTy

s )

~vr————
o

WATER
EQUALITING
VALVE

L

T

P
Wiy
: |
[

L ‘.444-411
-

A

o/w
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTO': |




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 11

A system has a simple bellows pressure detector with its low
pressure side vented to the containment. If a main steam break
raises containment pressure by 40 psig, the associated pressure
indication (disregarding any temperature effect on the bellows)
will:

A. increase by 40 psig.

B. increase by the square root of 40 psig.

C. decrease by 40 psig.

D. decrease by the sguare root of 40 psig.

QUESTION: 12

Which one of the following describes a characteristic of a
thermocouple?

A. A junction between two dissimilar metals will exhibit a
change in electrical resistance proportional to temperature.

B. A junction between two dissimilar metals will generate a
voltage proportional to temperature.

C. Thermocouples are generally more accurate than resistance
temperature detectors (RTDs).

D. Indication will fail high offscale with an oren circuit.

QUESTION: 13

Which one of the following describes a characteristic of a
Geiger~Mueller radiation detecctor?

A. Radiation types can be identified by pulse height and
duration.

B. Specific radionuclides can be identified with the use of
gamma spectiometry.

C. Small variations in applied voltage will result in large
changes in detector output,

D. A single gamma interaction will produce the maximum useful
output from the detector.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR ~ FORM A

QUESTION: 14

wWwhich one of the following describes a characteristic of a
self-reading pocket dosimeter (SRPD)?

A. The output of an SRPD is a dose rate in mr/hr.
B. SRPDs car. be used to record beta and gumma radiation.

C. SRPD readings must be considered inaccurate when they are
dropped.

D. SRPDs hold their charge indefinitely when removed from a
radiation field,

QUESTION: 15

The difference between the setpoint and the measured parameter in
an automatic flow controller is called:

A. gain.
B. bias.
C. error.

D. feedback.

QUESTION: 16

An emergency diesel generator (D/G) is the only power source

connected to its emergency bus. The governor of the D/G directly
senses D/G and adjusts D/G flow to maintain
a relatively constant D/G frequency.

A. load; air

B. load; fuel
C. speed; air

speed; fuel
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I'TON 1
Refer to the drawing of a lube oll temperature ntrol
(see figure below)
If the temperature transmitter fails Jlow (low temperature
signal), the temperature controller will throttle the
control valve , causing the actual heat exchar
01l outlet temperz” ure to
h open; decrease
B. open; increase
closed; decrease
D closed; Ancrease
——— — . H—— .
|
4
! TEMPERATURE Jee
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USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR -~ FORM A

QUESTION: 18

Which one of the following is normally not a ‘e of gas/vaprr
binding of an operating centrifugal pump in a ing water
system

A. Increased pump inlet temperature

B. Decreased pump suction pressure

C. Loss of shaft seal water flow

D. Improper venting of the pump

QUESTICN: 19

A centrifugal pump with no recirculation flow path must be
stopped when discharge pressure reaches pump shutoff head to
prevent:

A. overheating of the pump.

B. overheating of the motor.

C. bursting of the pump casing by subjecting it to excessively
high pressure.

D. water hammer in downstream lines when system pressure drops
to a value where the pumps can inject water.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR ~ FORM A

QUESTION: 20
A multispeed centrifugal pump is operating at 1800 rpm, piroviding

a flow of 400 gpm at 20 psig. If the pump speed is increased to
3600 rpm, the new pump discharge pressure will be:

A. 40 psig.
B. 60 psig.
C. B0 psig.

D. 160 psig.

QUESTION: 21

Which one of the following conditions will result in a dacrease
in the available net positive suction head of a reactor
recirculation pump?

A. Carryunder decreases.

B. Feedwater flow increases.

C. Recirculation flow rate increases.

D. Feedwater inlet subcooling increases.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR = FORM A

QUESTION: 22

Refer to the drawing of a cooling water system ‘see figure
below) .

The centrifugal pump is circulating water at 180°F with a motor
current of 100 amps. After several hours system temperature has
decreased such that the water density has increased by 4%,

Which one of the follow!{ng is the new pump motor current?
(Assume a constant volumetric flow rate.)

A. 102 amps
B. 104 amps
C. 116 amps
D. 164 amps

TANK

HEAT
EXCHANGER

COOLING WATER SYSTEM




USNRC GENERIC FUNDAMEWTALS EXAMINATION
BWR - FORM A

QUESTION: 23
pump in a liquid system should be started with its

A
discharge valve to aveid rupturing the pump casing
and/or discharge piping

A. centrifugal; throttled
B. centrifugal; ful.y open
C. positive displace c:wi; throttled

D. positive displacement; fully o=en

QUESTION: 24

A single-speed centrifugal fire pump takes suction on a water
stor: je tank and discharges through a flexible fire hose. Which
one of the following describes the response of the pump discharge
flow rate?

A. Decreases as the level in the storage tank decreases

B. Increases as the height of the fire hose nozzle is incr:ased
C. Remains constant as the level in the storage tank decreases

D. Remains constant as the height of the fire hose nozzle is
incrersed

- 17 -



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR = FORM A

QUESTION: 25

Refer to the drawing of a centrifugal pump operating curve (see
figure below).

Which one of the following determines the genaral shape of the
curve from point D to point B?

A.
B.
cC.

D.

The operating characteristics of the pump
The type of fluid used in the systen

The characteristics of the system pipir

-

and flow

The combination of system and pump operating charvac...istics

POINT A
e
PRESSURE / PoNTS
POINT D POINT C

CENTRIFUGAL PUMP OPERATING CURVE




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 26

If a locked rotor occurs on an operating motor-driven pump,
motor amps will:

A. decrease due to the decreased pump flow.
B. decrease due to the increased mechanical load.
C. increase due to the decreased pump flow.

D. increase due to the increased mechaniccl load.

QUESTION: 27

Assuming pump flow and a~wlied voltage remain constant, an
increase in the stator .- perature of an operating centrifugal
pump motor will cause the motor current to:

A. decrease because stator resistance increases.

B. decrease because stator resistance decreases.

C. increase because stator resistance increases.

D. increase because stator resistance decreases.

QUESTION: 28
Motor winding temperature will be reduced by:
A. increasing the reactive current flow in the stator windings.

B. limiting the number of motor starts allowed in a given time
period.

C. decreasing the voltage supplied tc the motor during full-load
operation.

D. decreasing the number of stator poles during the start
sequence.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWP - FORM A

QUESTION: 29

What is the significance of a power factor of 0.8 when discussing
cutput of a generator?

A. The relationship between generator output voltage and current
can be described as purely resistive.

B. 80% of the energy input to the generator produces useful
output.

C. 80% of the generator output will be converted to useful
power.

D. This information characterizes the yenerator as a DC
generator.

QUESTION: 30

A 125 veolt DC motor is rated at 10 Kw. What is the current
rating of the motor?

A. 4.6 anps
B. 8.0 amps
C. 45.2 arps

D. 80.0 amps

QUESTION: 31

As steam (shell) and liquid (tube) heat exchangers are put into
service, the:

A. water side is valved in before the steam side to ensure
adequate venting.

B. water side is valved in before the steam side to minimize
thermal shock.

C. steam side is valved in before the water side to minimize
scale buildup on the heat exchanger tubes.

D. steam side is valved in before the water side to ensure that
the cooldown rate does not exceed 100°F/hr.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR = FORM A

QUESTION: 32

Reduced heat exchanger performance will result from:
A. tube wall thinning.

B. turbulent flow in the tubes.

C. increased AT between fluids.

D. gas collection in the shell.

QUESTION: 33

Which cne of the following changes will directly decrease
subcooling of the condensate water in the main condenser hotwell?

A. Increased circulating water flow
B. Increased vacuur in the main condenser
C. Decreased circulating water temperature

D. Decreased main turbine generator Megawatt load



USNRC GENERIZ

QUESTION: 34

Refer to the drawing of a lube oil heat exchanger (see figure

below) .
The heat exchanyer is operating witlh the following parameters:
&t = 1.0 x 10’ BTU/hr
st % AV0%F
ol ot = 134°F
e = 1.1 BTU/1bm=°F
Teater in = 85°F
Tuater ot ™ 112°F
C = 1.0 BTU/lbm=°F

prunter

What is the mass flow rate of the cooling water?

A. 1.2 x 10° lbm/hour

5

B, 2.5 x 10" lbm/hour

€. 3.7 x 10° 1bm/hour

D. 4.5 x 10° lbm/hour

FUNDAMENTALS EXAMINATION
BWR -~ FORM A

LUBE Ol MEAT EXCHANGER

- 22 =




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 35

Refer to the drawing of an operating cooling water system (see
figure below).

which one of the following effects would occur as a result of a
tube fajlure in the heat exchanger?

A. Level in the tank increases.
B. HP fluid flow rate decreases.
C. Flow in the low pressure system reverses.

D. LP fluid heat exchanger outlet temperature increases.

LP FLUID TANK
l ws

!

A

HP FLUID

&

COOLING WATER SYSTEM

- 33 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR ~ FORM A

QUESTION: 36

Air entry into the main condenser will reduce the efficiency of
the steam cycle because:

steam flow rate through the main turbine increases.
conderisate subcooling in the main condenser increases.
low pressure turbire exhaust steam enthalpy increases.

the air mixes with the steam and enters the condensate,

QUESTION: 37

In a demineralizer, what adverse effect occurs due to channeling?

A.

Reduction in demineralizer efficiency because much of the
resin is essentially bypassed.

Resin dryout and cracking because much of the resin is
essentially bypassed.

Resin damage due to the increased velocity of fluid through
the demineralizer.

Loss of resin due to agitation resulting from increased fluid
velocity through the demineralizer.

QUESTION: 38

The cation resin in a mixed-bed demineralizer releases

ions into solution while removing ions from solution.
A. negative; negative
B. negative; positive
C. positive; negative
D. positive; positive



USNRC GENERIC FUNDAMENTALS EXAMINATION
HWR - FORM A

QUESTION: 39

A result of proper deminera) izer operation on water with ionic
impurities is that the exiting water will always have a:

A. higher pH.
B. lower PpH.
C. higher conductivity.

D. lower conductivity.

QUESTION: 40

wWhich one of the following will cause a loss of indication from
the remote breaker position indicating lights associated with a
typical 480 VAC load supply breaker?

A. Locally opening the breaker

B. Lnss of breaker line voltage

C. Removing the breaker control power fuses

D. Burnout of the local breaker position indicating lights

QUESTION: 41

An operator should never open or cleose a high voltage (greater
than 750 volts) air break disconnect unless:

A. a paralilel path exists for current flow.
B. the circuit it is in is already deenergized.
C. the current flowing through it is approximately zero.

D. the current flowing through it is less than its design
current carrying capability.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 42

Refer to the drawing of a typical valve control circuit (see
figure below).

Which one of the following describes the function of the #3
contact?

A. To keep the K-3 relay energized after the initiating
condition clears.

B. To provide a method for manually energizing the K-3 relay.

C. To increase circuit reliability as any one of the three
contacts can energize the K-3 relay.

D. To ensure the K-3 relay can always ke deenergized even with
the initiating condition present.

+128 vDC
== " QONTACTY CLOSED 3¥
. NTIATIHNG
o 2 CONTACT CoNDMOoN
,-J—.CMA@T
TO VALVE
MOTOR = = o e o e e ) K3 RELAY
CmcurT (EMEAGEE TO OPEN VALYE.
TO CLOSE vaLvE. )
=188 vDC
TYPICAL VALVE CONYROL CIRCUIT




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 43

Prior to connecting the main generator to the power grid,
generator voltage should be grid voltage and
generator frequency should be grid frequency.

A. egual to; slightly higher than

B. higher than; slightly higher than
C. equal to; equal to

D. higher than; equal to

QUESTION: 44

which one of the following generator conditions will result in
equipment damage from high current flow?

A. Tripping the output breaker under full-load conditions
B. Tripping the generator prime mover under full-load conditions

C. Closing the output breaker onto a bus that has a
short~circuit fault

D. c1°sin? the nutput breaker onto a bus that has an
open~-circuit fault



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 45

Regarding a thermal neutron, the word "thermal" indicates that
the neutron:

A. was born greater than 10" seconds after the fission event.
B. is a product of a thermal fiesion reaction.
C. was released by the decay of fission fragments.

D. is at the same energy level as the surrounding atoms.

QUESTION: 46
which one of the following conditions will increase the amount of
neutron moderation in a reactor operating at saturated
conditions? '
A. Increarsing moderator temperature

Reducing feedwater inlet temperature

B.
C. Reducing reactor pressure vessel pressure
D.

Feducing reactor recirculation system flow

QUESTION: 47

Control rod withdrawal has increased K,, from 0.998 to 1.002.
Tre reactor currently is:

A. subcritical.
B. supercritical.
C. prompt critical.

D. exactly critical.



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR ~ FORM A

QUESTION: 48

Which one of the following core changes will decrease shutdown

margin?

A. Fuel depletion during reactor operation

B. Buildup of Sm-149 after a reactor scram

C. Increasing moderator temperature 10°F while shutdown
D. Depletion of gadolinium during reactor operation

QUESTION: 45

Without delayed neutrons in the neutron cycle, when positive
reactivity is added to a critical reactor, the reactor will:

A.

B.
C.
D.

experience a prompt jump in power level followed by a
decrease to the initial power level.

experience a rapid but controllable power increase.
begin an uncontrollable rapid power increase.

not be able to attain criticality.

QUESTION: 50

A reactor is operating at 75% power with the following

conditions:
Total Control rod worth = «-0,0753 AK/K
Shutdown margin = 0.0042 AK/K
Effective delayed neutron fraction = 0.0058
Effective prompt neutron fraction = 0.9942

How much positive reactivity must be added to make the reuactor
"prompt critical"?

A.
B.
cC.

D.

0.0042 AK/K
0.0058 AK/K
0.0753 AK/K

0.9942 AK/K

- 29 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR -~ FORM A

QUESTION: 51

During a reactor startup, the intermediate range monitor readings
go from 30% to 65% on the same range in 2 minutes with no
operator action. Which one of the following is the average
reactor period during the power increase?

A. 357 seconds

B. 173 seconds

C. 155 seconds

D. 120 seconds

QUESTION: 52

Which one of the following pairs of isotopes is responsible for
the negative reactivity associacted with a fuel temperature
increase near the end of core life?

A. U=-235 and Pu=-239

B. U=-235 and Pu-240

C. U=~238 and Pu=-239

D. U=238 and Pu=-240

QUESTION: 53

Which one of the following describes how and why the void
coefficient changes as void fraction increases during a control
rod withdrawal at power?

A. Beconmes more negative due to a greater fractional loss of
moderator for a 1% void increase at higher void fractions.

B. Becomes more negative due to the reduction in the fast
fission contribution to the neutron population.

C. Becomes less negative due to a greater fraction of neutrons
lost to leakage from the core.

D. Becomes less negative due to the increased absorption of
neutrons by U-238.

- 30 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR « FORM A

QL

The reactor huis been shutdown for 3 weeks with all centrol rods
fully inserted. If a center control rod is fully withdrawn from
the core, neutron population will: (Assume the reactor remains
subcritical.,)

A, increase and stabilize at a new higher level.

increase temporarily then return to the original value.

increase exponentially until the operator inserts the coatrol
rod.

remain the

QUESTION: 55

How is contreol rod density affected as control rods are
during a reactor shutdown?

ingarted
A. Increases continuously during rod insertion.
Decreases continuously during rod insertion.

Increases initially, then decreases after
inserted.

ve
in

nse

eases initially, th increases after
rted.

QUESTIOM: 56

Which one of the following control rods, when repositioned, will
have the largest effect on axial flux shape?
A. Deep rods at the center of the core

B. Shallow rods at the center of the core

. J

Deep rods at the periphery of the core

(=

Shallow rods at the periphery of the core




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR =~ FORM A

QUESTION: 57
Neutron flux shaping within a reactor core is designed to:
A. minimize the effects of rod shadowing.

B. ensure that more power is generated in the lower portion of
the core.

ensure that local core power limits are not exceeded.

N

D. minimize the effects of an ejected rod.

QUESTION: 58

Which one of the following lists the proper order of substances
with the Jlargest to the gmallest microscopic cross~sections for

capture of thermal neutrons?
A. Xe-135, H,0, U-235

B. Xe=135, U=235, H,0

-

C. U~235, H,0, Xe-135

D. U-235, Xe-135, H,0

SIIFETTMN) | ¢
18 ESTION: 2

Y
L

Which one of the following describes the primary method of Xenon-
135 removal at the indicated power level?

A. Decay of Xenon-135 to Cesium~135 at full power
B. Decay of Xenon-135 to Iodine-135 at the point of adding heat

-

C. Absorption of neutrons by Xenon-135 at the point of adding
e +
neat

D. Absorption of neutrons by Xenon-135 at full power
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QUESTION: 60

Following a 2~-week shutdown, a reactor is taken critical and
ramped to full power in 6 hours., How long will it take to
achieve an equilibrium xenon condition after the reactor reaches
full power?

A, 70 to 80 hours

B. 40 to 50 hours

G 8 > ) hours

D. ] to 2 hours

QUESTION: 61

The reactor has been operating at 100% power for 2 weeks when
power 1s reduced to 50% in 1 hour. How will the amount of core
Xxenon change over the next 24 hours?

A. Increase and stabllize at a new higher value

B. Increase initially, then decrease and stabilize
value.
and stabilize at a new lower value

initially, then increase and stabilize at

QUESTION: 62

A reactor has been operating at full power for several weeks when
a scram occurs. When the reactor is brought critical 5 hours
later, Xe-135 concentration will be highest in the _  of
the core, which causes thermal neutron flux to shift toward the
s LR T~ Sl of the core.

center; periphery

periphery; periphery

center; center

periphery; center




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM A

QUESTION: 63

Burnable poisons are placed in a reactor core to:

A. increase the amount of fuel that can be loaded into the core.
accommodate control rod depletion that occurs over core life.

L

compensate for the buildup of Xenon-135 that occurs over core
life,

ensure that the reactor will always operate in an
undermoderated condition

QUESTION: 64

Sixteen hours after a reactor scram from 100% power, egquilibrium
xenon condition, the amount of core xenon will be:

A. lower than 100% equilibrium xenon, and will have added a net
positive reactivity since the scranm.

higher than 100% equilibrium xenon, and will have added a net
positive reactivity since the scram.

lower than 100% equilibrium xenon, and will have added a net
negative reactivity since the scranm.

higher than 100% equilibrium xenon, and will have added a net
1

negative reactivity since the scram.

QUESTION: 65

While withdrawing control rods during a reactor startup, the
count rate doubles, If the same amount of reactivity that caused
the first doubling is added again, the count rate will

and the reactor will be : e

A. mere than double; subcritical
B. more than double; critical
double; subcritical

double; critical




USNRC GENERIC FUNDAMENTALS EXAMIMATION
BWR - FORM A

QUESTION: 66

During an initial reactor fuel load, the 1/M factor decreases

from 1.0 to 0.5 after the first 100 fuel assemblies are loaded.
What 1is the current value of K,?

A. 0.2

.9

QUESTION:

Which one of the following descrjoces the purpose of the neutron
source 1in a reactor during “ne third fuel cycle?

A. Ensures shutdown neutron level is large enough to be detected
by nuclear instrumentation.

Provides additional excess reactivity to increase the length
of each fuel cycle.
Increases local rate to flatten

the neutron flux
the core.

Add

Supplies the ¢ Y source

of neutrons available to
begin the fissi

QUESTION: 68

After taking critical data during a reactor startup, the operator
establishes a ositive 26-second reactor period to increase power
to the point of adding heat (POAH). How much negative reactivity
must be added to stabilize power at the POAH?

Assume § = 0.00579%

A.
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QUESTION: 69

During a normal power increase from 20% to 100%, the smallest
negative reactivity addition will be caused by the change in:

A. void content.
fuel temperature.
xenon concentration.

moderator terverature.

QUESTION: 70
A reactor s operating at .00% power and flow. Reactor power is
co '

reduced to %50% by inserting ntrol rods,
speed remains constant.)

(Recirculating pumg
What is t ict on core flow?

A. Core flow will decrease due to an increase

Core flow will increase due > the decrease in recirculati«
ratio.

Core flow will increase due to the decrease in t
resistance.

o w will decrease due
re ce.
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The plant 1s operating at 85% power when &2 failur2 of the steam
pressure control system opens the turbine control valves to admit
10% more steam flow to the main turbine. No operator actions

occur and no protective system actuations occur.

How will reactor power respond? (Assume the valves remain in the
failed position.)

A. Increase until reactor power matches the new steam demand.

Increase continuously and exceed reactor protection
setpoints.

Decrease and stab. )17e & a lowver power level and

steaming
rate.

Décreas2 and stabilize at a critical power level

below the
POAH .

QUESTION:

Which one of the following percentages most closely approximates

the decay heat produced in the reactor at 1 second and at 1

1 hour

respectively, following a scram from extended operation at 100%

power?
ZNE _SECOND

0%




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR ~ FORM A
QUESTION: 73
Refer to the drawing of four tank differential pressure
detectors (see figure below).

The tanks are ldentical and are being maintained at 17 psi

-/
the same constant water level. They are surrounded by
atmospheric pressure.

Which one of the level dntectors will sense the

greatest delta~pP’

A.

B.
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QUESTION: 74

Which cne of the following sets of water parameters will r+ ultc
in the highest fluid quality?

A. S500°F; 1100 BTU/lbm
B. 320°F; 1070 BTU,lbm
C. 200°F; 1040 BTU/lbm
D. 160°F; 960 BTU/lbm

QUESTION: 75

Which one of the following represents the value of enthalpy (h)
for steam at 235.3 psig and 500°F?

A. h = 1201.1, BTU/1lbm
B. h = 1202.2, BTU/lbm
C. h= 1263.5, BTU/lbm
0. h = 1286.6, BTU/lbm
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QUESTION: . |

Refer to the drawing of an operating steam-jet air ejector (see
figure below).

At which of the following locations is the lowest pressure
experienced?

A. 1
B, 2
c. 3
D. 4

DISCHARGE

STEAM-JET AIR EJECTOK

- 40 =
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QUESTION: 77

The plant is operating at %0% of rated power. Which one of the
following describes the effect of increasing circulating water
flow rate through the main condenser?

A. The heat transfer required to condense each pound-mass of
turbine exhaust steam increases.

B. The totsl rate of heat transfer from the turbine exhaust
steam to the circulating water decreases.

C. The circulating water temperature l2aving the main condenser
increases.

D. The enthalpy of the condensate leaving the main condenser
increases,

QUESTION: 78

The extraction steam to a high-pressur2 feedwater heater is
isclated with the plant operating at 85% power. Which one of the
following describes tha affect on main turbine generator output
(MWe)? (Assume no operator action and no reactor protection
actuation.)

A. Mwe increases because the total steam flow rate through the
turbine increases.

B. MWe decreases because the total. steam flow rate through the
turbine decreases.

C. MWe increases because plant efficiency increases.

D. MWe decreases because plant efficiency decreases.
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QUESTION: 79
Head loss is the:

A. reduction in discharge pressure experienced by a real pump
due to slippage.

B. reduction in heat transfer caused by core bypass flow in the
upper portions of the reactor vessel.

C. conversion of system fluid pressure and velocity to heat
energy as a result of friction.

D. decrease in static pressure in a piping system resulting from
decreases in elevation,

QUESTION: 80

A common method used in emergency cooling water systems to
reduce the rate of flow through a pipe rupture, while allowing
design cooling flow capability during normal operation, is the
installation of:

A. venturis.

B. orifices.

C. redundant pumps.

D. pipe hangers.

QUESTION: 81

A reactor is operating &* a pressure of 1025 psia. It has a
temperature of S30°F in the suction of the recirculating pump and
an elevation head of 25 psia.

Disregarding line losses, which one of the followina values is
the avajilable net positive suction head?

A. 177 psia
B. 165 psia
C. 154 psia

D. 143 psia
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QUESTION: 82

The heat-transfer mechanism using direct contact transfer of
kinetic energy from molecular motion is:

A. radiation.
B, convection.
transmission.

conduction.

QUESTION: 8

The order of reactor coolant heat transfer mechanisms, from the
nost efficient to the least efficient, is:

A. nucleate boiling, transition boiling, stable film boil
stable film boiling, nucleate boiling, transition boil
nucleate boiling, stable film boiling, transition boil
stable film boiliny, transition boiling, nucleate boil

QUESTION: 84

Which one of the following expressions describes core
power?

A. Q‘eva«utv - QStem - QCRC I“ﬁuc"(

- Y Y
QStcu (‘fteon*er C‘-’:lb th"c

Q

erou " Q‘m?ef CRD Qﬂx!rc

Qstean = Qreecuater =CRD Qpecire
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QUESTION: Bo
Boiling improves heat transfer because:

A. it produces agitation, which reduces the thickness of the
fluid film and results in the latent heat of vaporization

being removed, as the bubbles move away from the heated
surface.

er from the heated surface
as the steam bubbles coll

it increas the heat transfe
latent heat of condensation,
the heated surface.

it increases the fluid velocity past the heated surfac
which offsets the reduction in fluid film thickness a
heated surface.

2

surrounding the heat transfer surface.

it increases the effective t! .ckness of the

QUESTION: 86
Which one of the following describes convection heat transf

A. The flow of heat through a body or between bodies in
contact.

The flow of heat between two different
contact.

The flow of heat from a body by electromagnetic waves
an intervening space.

The flow of heat between a fluid and surface by circul
of the fluid.

QUESTION: 87

Which one of the following describes the conditions in
channel that is experiencing transition boiling?

A. Complete steam blanketing of the fuel rod surface.
B. Alternate wetting and drying of the fuel rod surfac
Subcooled nucleate boiling.

Saturated nucleate boj ng.
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| N peor
Refer 1 the drawving of a pool bolling curve (see flilgure b-low
'he | Nt at which heat flux 1s increasing and the critical heat

.
—
T

/ lu;° has been reached (] parks the beginning of
ieate bolling

<4 B stable f)::- !li,lx

partial film bolling

N . .
. single~phase conveculL.ot
v
»
) | g - - - - - - ]
. | |
‘ |
) fr— - . Y r~y v  ,
/ L i _I'
)
/b\ (,’ |
’ \ .
” '
\ | (.’/ ‘
HRAT PLUK L d |
l C !
|
1 ! '
|
| A
//
r
. o — b T — i |
OO AT |
FOOL BOILING CURVE |
|
4 i ) |
|
-
-




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR -~ FORM A

QUESTION: 89

Which one of the following will directly reduce core inlet
subcooling?

A. Raise reactor vessel downcomer level until carryover occurs.

B. Lower reactor vessel downcomer level until carryunder occurs.

C. Increase core recirculation flow.

D. 1Isolate steam to one feedwater heater.

QUESTION: 90

Two reactors, A and B, are operating at rated power w~ith neutron
flux radially peaked in the center of eacr core. Reactors A and
B are identical except that Reactor A has core orificing and
Reactor B does not.

Compared to the center fuel bundle in Reactor B, the center fuel
bundle in Reactor A will have the critical power and
the coolant flow rate.

A. lowest; lowvest
B. lowest; highest
C. highest; lowest
D. highest; highest

QUESTION: 921

With the reactor shutdown and the reactor recirculating pumps
isolated, it is important to monitor reactor vessel skin
temperatures because:

A. these temperatures must be maintained constant with no flow
in the core.

B. cooldown rates are easily excecded with the recirculation
pumps isolated.

C. these temperatures will provide one of the first indications
of thermal stratification.

D. these temperatures are the only reliable sourcde of reactor
recirculation loop temperature,
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QUESTION: 92

If the linear heat generation rate (LHGR) limiting condition for
ogoration is exceeded, the most probable type of fuel failure is
cladding:

A. cracking due to high stress.

B. gross failure due to lack of cooling.

C. embrittlement due to excessive oxidation.

D. distortion due to inadequate cooling of the cl.ad.

QUESTION: 93

Which one of the following must be maintained within limits to
ensure tha*t peak cladding temperature will not exceed 2200°F
after a design basis loss of coolant accident?

A. Linear heat generation rate (LHGR)

B. Average planar linear heat ~eneration rate (APLHGR)

C. Minimum critical power ratio (MCPR)

D. Maximum fraction of limiting critical power ratio (MFLCPR)

QUESTION: 94

Which one of the following expressions describes the critical
power ratio?

A. Z2ritical power/actual bundle power
B. Actual bundle powsr/cricvical power
C. Average bundle power/critical power

D. Critical power/average bundle power

- 47 =
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QUESTION: 95
puring normal power operation a reactor pressure increase causes

eritical power to because the latent heat of
vaporization '

A. increase; decreases
B. decrease; decreases
C. increase; ! /77 "ses

D. decrease; . La8es

QUESTION: 96

The fuel thermal time constant describes the amount of time
required for:

A. the fuel to change its rate of heat generation by 63%.

B. the fuel centerline temperature to undergo 63% of its total
change resulting from a g.ven power change.

C. the fuel cladding temperature to undergo 63% of its total
change resulting from a given change in fuel temperature.

D. reactor power to undergo 63% of its total change resulting
from a given reactivity insertion.

QUESTION: 97

The presence of embrittling isotopes is one of the 'nitiating
factors of pellet-clad-interaction (PCI). What is e scurce of
the embrittling isotopes?

A. Created during fission of the reactor fuel.

B. Introduced during the manufacturing process.

C. Migrate from reactor coolant tiarough cladding.

D. Produced as corrosion products inside fuel rod.
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QUESTION: 98

During a rapid increase in core flow, the most limiting thermal
limit is:

A. maximum fraction of limiting power density (MFLPD).
B. minimum critical power ratio (MCPR),
C. average planar linear heat generation rate (APLHGR).

D. 1linear heat generation rate (LHGR).

QUESTION: 99

The likelilhood of brittle fracture fa‘lure of the reactor vessel
is reduced by:

A. reducing gamma flux exposure.
B. reducing vessel temperature.
C. reducing vessel pressure.

D. 4increasing vessel age.

QUESTION: 100

Prolonged exposure of the reactor vessel to a fast neutron flux
will cause the reference temperature for nil-ductility transition
(RTy,) te:

A. dacrease due to the propagation of existing flaws.

B. increase due to the propagation of existing flaws.

C. decrease due to changes in the materi.l properties of the
vessel wall.

D. increase due to changes in the material properties of the
vessel wall.

- 49 -
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EQUATIONS
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il . 29
b(B, = B) + (% = %) + g(z, - 2z) =0
2
CONVERSIONS

1 Curie = 3.7 x 10" dps 1 kg = 2,21 1bm
1 hp = 2.54 x 10° BTU/hr 1 Mw = 3.41 x 10° BTU/hrx
1 BTU = 778 ft-lbf ‘Fr = 9/% *C + 32
. - - S5/9(°F - 32)




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR -~ FORM B

QUESTION: i

Refer to the drawing of four tank differential pressure level
detectors (see figure below).

The tanks are identical and are being maintained at 17 psia and
the same constant water level. They are surrounded by
atmospheric pressure.

Which one of the level detectors will sense the greatest delta-p?

A. No. 1
B. No. 2
C. No. 3
D. No. 4




in
A.
B.
c.
D.

A.
B.
c.
D.

QUESTION: 2
which one of the followin

the highest fluid qual
S00*'F; 1100 BTU/lbm

320*F; 1070 BTU/1bm
200°'F; 1040 BTU/1bm
160°'F; 960 BTU/1lbm

QUESTION: k

wWwhich one of the following represents the value of enthalpy (h)
for steam at 235.3 psig and 500°F?

h = 1201.1, BTU/lbm
h = 1202.2, BTU/1bn
h = 1263.5, BTU/1bn
h = 1286.6, BTU/1lbm

{e

USNRC GENEIIC FUNDAMENTALS EXAMINATION
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sets of water parameters will result

y?
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QUESTION: 4

Refer to the drawing of an cperating steam-jet air ejector (see
figure below) .

At which of the following locations is the lowest pressure
experienced?

A. 1
B, 2
c:. 3
D. 4

)
|
!
i
|

1;::{ X4 | DISCHARGE
\ STEAM
.
AlR

STEAM-JET AIR EJECTOR
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QUESTION: 7

The plant is operating at 90% of rated power. Which one of the
following describes the effect of increasing circulating water
flow rate through the main condenser?

A. The heat transfer required to condense each pound-mass of
turbine exhaust steam increases.

B. The total rate of heat transfer from the turbine exhaust
steam to the circulating water decreases.

C. The circulating wvater temperature leaving the main condenser
increases.

D. The enthalpy of the condensate leaving the main condenser
increases.

QUESTION: 6

The extraction steam to a high-pressure feedwater heater is
isclated with the plant operating at 85% power. Which one of the
following describes the effect on main turbine generator output

(MWe)? (Assume no¢ operator action and no reactor protection
actuation.)

A, Mwe increases because the total steam flow rate through the
turbine increases,

B. MWe decreases because the total steam flow rate through the
turbine decreases.

C. MWe increases because plant efficiency increases.

D. MWe decreases because plant efficiency decreases.




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM B

QUESTION: 7
Head loss is the!

A. reduction in discharge pressure experienced by a real pump
due to slippage.

B. reduction in heat transfer caused by core bypass flow in the
upper portions of the reactor vessel,.

C. conversion of system fluid pressure and velocity to heat
energy as a result of friction.

D. decrease in static pressure in a piping system resulting from
decreases in elevation,

QUESTION: [}

A common method used in emergency cooling water systems to
reduce the rate of flow through a pipe rupture, while allowing
design cooling flow capability during normal operation, is the
installation of:

A. venturis.

B. orifices.

C. reZundant pumps.

D. pipe hangers.

QUESTION: 9

A reactor is op.ratin? at a pressure of 1025 psia. It has a
temperature of 530'F in the suction of the recirculating pump and
an elevation head of 25 psia.

Disregarding line losses, which one of the following values is
the available net positive suction head?

A. 177 psia
B. 165 psia
C. 154 psia

D. 143 psia
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QUESTION: 10

The heat-transfer mechanism using direct contact transfer of
kinetic energy from molecular motion is:

A. radiation.
B. convection.
C. transmission.

D. cenduction.

QUESTION: 11

The order of reactor coolant heat transfer mechanisms, from the
nost efficient to the least efficient, is:

A. nucleate boiling, transition boiling, stable film boiling.
B. stable film boiling, nucleate boiling, transition boiling.
C. nucleate boiling, stable film boiling, transition boiling.
D. stable film boiling, transition boiling, nucleate boiling.

QUESTION: 12

Which one of the 10llowing expressions describes core thermal
power?

A. Qcoro - otn&mor = Qom. .l Qw " QIocn-c * auint * %
B. Qcm - 0“.. - Qym"r + Qm aloﬂrc i Qumm - Qm

+

c. Qcm i Qn.- = a'u‘ntor s Qm - Q!oﬂft * QA.I.M ¢ Qlwu
D. Qeou - cltm = d!mur vy Qw - aloﬂrc - Qupsm - %
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QUESTION: 13

Boiling improves heat transfer because:

A,

it produces agitation, which reduces the thickness of the
fluid film and results in the latent heat of vaporization
being removed, as the bubbles move away from the heated
surface.

it increases the heat transfer from the heated surface due to
latent heat of condensation, as the steam bubbles collapse at
the heated surface.

it increases the fluid velocity past the heated surface,
which offsets the reduction in fluid film thickness at the
heated surface.

it increases the effective thickness of the fluid film
surrounding the heat transfer surface.

QUESTION: 14

which one of the following describes convection heat transfer?

A.

The flow of heat through a body or between bodies in direct
contact.

The flow of heat between two different fluids not in direct
contact.

The flow of heat from a body by electromagnz.ic wav: € across
an intervening space.

The flow of heat between a fluid and surface by circulation
of the fluid.

QUESTION: 15

Which one of the tollowin? describes the conditions in a fuel
n

channel that is experienc

A.
B.
c.
D.

g transition boiling?
Complete steam blanketing of the fuel rod surface.
Alternate wetting and drying of the fuel rod surface.
Subcoocled nucleate boiling.

Saturated nucleate boiling. ]
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QUESTION: 16
Refer to the drawing of a pool boiling curve (see figure below).

The point at which heat flux is increasing and the critical heat
flux has buen reached (point B), marks the beginning of:

A. nucleate boiling.
B. stable film boiling.
C. partial film boiling.

D. single-phase convection.

MEAT FLUN |

e . s ——— — —_—
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QUESTION: 17

Which one of the following will directly reduce core inlet
subcooling?

A. Raise reactor vessel downcomer leve' until carryover occurs.
B. Lower reactor vessel downcomer level until carryunder occurs.
€. Increase core recirculation flow.

D. 1Isolate steam to one feedwater heater.

QUESTION: 18

Two reactors, A and B, are operating at rated power with neutron
flux radially gonkod in the ~sncer of each core. Reactors A and
B are identical except that Reactor A has core orificing and
Reactor B does not.

Compared to the center fuel bundle in Reactor B, the center fuel
bundle in Reactor A will have the critical power and
the coolant flow rate.

A. lowest; lowvest

B. lowest: highest
€. highest; lowest
D. highest; highest

QUESTION: 19

With the reactor shutdown and the reactor recirculating pumps
isolated, it is important to monitor reactor vessel skin
temperatures because:

A. these temperatures must be maintained constant with no flow
in the core.

B. cooldown rates are easily exceeded with the recirculation
pumps isolated.

C. these temperatures will provide one of the first indications
of thermal stratification.

D. these temperatures are the only reliable source of reactor
recirculation loop temperature.

- 12 -
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QUESTION: 20

If the linear heat generation rate (LHGR) limiting condition for
cgoratton is exceeded, the most probable type of fuel failure is
cladding:

A. cracking due to high stress.

B. gross failure due to a lack of cooling.

C. embrittlement due to excessive oxidation.

D. distortion due to inadequate cooling of the clad.

QUESTION: 21

Which one of the following must be maintained within limits to
ensure that peak cladding temperature will not exceed 2200°'F
after a design basis loss of coolant accident?

A. Linear heat generation rate (LHGR)

B. Average planar linear heat generation rate (APLHGR)

C., Minimum critical power ratio (MCPR)

D. Maximum fraction of limiting critical power ratio (MFLCPR)

QUESTION: 22

Which one of the following expressions describes the critical
power ratio?

A. Critical power/actual bundle power
B. Actual bundle power/critical power
C. Average bundle power/critical power

D. Critical power/average bundle power

- 13 -
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QUESTION: 23
During normal power operation a reactor pressure increase causes

critical power to because the laten. heat of
vaporization .

A. increase; decreases
B. decrease; decreases
C. increase; increases

D. decrease; increases

QUESTION: 24

The fuel thermal time constant describes the amount of time
required for:

A. the fuel to change its rate of heat generation by 63%.

B. the fuel centerii’ie temperature to undergo 63% of its total
chanye resulting from a given power change.

C. the fuel cladding temperature to undergo 63% of its total
change resulting from a given change in fuel temperature.

D. reactor power to undergo 63% of its total change resulting
from a given reactivity insertion.

QUESTION: 25

The presence of embrittling isotopes is one of the initiating
factors of pellet-clad-interaction (PCI). What is the source of
the embrittling isotopes?

A. Created during fission of the reactor fuel.

B. Introduced during the manufacturing process.

C. Migrate from reactor coolant through cladding.

D. Produced as corrosion products inside fuel rod.

- 14 =
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QUESTION: 26

During a rapid increase in core flow, the most iting thermal
limit is:

A. maximum fraction of limiting power donsity ( D)
imum Ccritical power ratio (MCPR).
average planar linear heat generation rate (AP

.

linear heat generation rate (LHGR).

QUESTION:

The likelihood of brittle fracture failure of the
is reduced by:

reactor vessel
A. reducing gamma flux exposure.
B. reducing vessel temperature.

reducing vessel pressure.

increasing vessel age.

\“) STION:

Prolonged exposure of the reactor vessel to a fast neutron flux
b |

will cause the reference temperature for nil-ductility transition
(RTy,) to:

A. decrease due to the propagation of existing flaws.

B. increase due to the propagation of existing flaws.

C. decrease due to changes in the material properties of the
vessel wall.

increase due to changes in the material

properties of the
vessel wall.
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QUESTION: 29

Which one of the following valves provides overpressure
protection to iimit the internal pressure in vessels and
protect personnel and equipment?

A. Safety

B. Control

C. Sentinel

D. Pressure regulating

QUESTION: 30

Refer to the drawing of a hydraulically-operated valve that is
shown in a throttled position (see figure on next page). ‘

Select the position of this valve following a loss of hydraulic
fluid pressure.

A. Open
B. Closed
C. Remains at current position

D. Midposition



USNRC GENERIC FUNDAMENTALS EXAMINA[ION
BWR = | M1 B

== T HYDRAULIC
ACCUMULATOR

HYDRAULICALLY - OPERATED VALVE

S ——— - — e ——— ——

|




USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM B

QUESTION: 31

What may be damaged if an operator attempts to manually disengage
the motor on a motor-operated valve while the motor is operating?

A. Clutch
B. Valve seat
C. Limit switches

D. Torque switches

QUESTION: 32

To verify a manual valve in an operating system is closed, the
operator should operate the valve handwheel in the:

A. open direction until the valve stem moves in the open
direction, then close the valve using normal force.

B open Airectior until flow counds are heard, thern clooe the
valve using normal force.

C. close direction until it stops, then close it an additional
one~half turn using additional force if necessary.

D. close direction using normal force and verify there is no
substantial handwheel movement.
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QUESTION: 33

When comparing gate valves to globe valves, gate valves:
A. are more effective at throttling flow.

B. are more effective as pressure regulating valves.

C. produce a larger pressure decrease when fully open.

D. require more force to open against large differential
pressures.

QUESTION: 34

If the density input to a density-compensated steam flow
instrument rapidly fails high, the indicated flow will:

A. increase and stabilize at a new higher value.
B. increase temporarily, then return to its initial value.
C. decrease and stabilize at a new lower value.

D. decrease temporarily, then return to its initial value.
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BWR - FORM B

Refer to the drawing of a venturi flow element (see figuie
below) .

A differential pressure (D/P) detector measuring flow through the

venturi will produce the

nxgngli flow indication if its high~
pressure tap is connected at point and its low-pressure tap

is
A.
B.
C.

D.

connected at point
A B

A; D

B; C

B; D

3 e .
L"-~._Jl ‘—JL"'—_J
-
VENTURI FLOW ELEMENT
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QUESTION: 36

Refer to the drawing of a pipe elbow used for flow measurement
(see figure below).

At which one of the following locations is the lowest pressure
sensed? (Assume a constant pipe diameter and zero head loss in
this section of pipe.)

A. FPeoint A
B. Point B
C. Peoint C
D. Point D

- 21 -
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QUESTION: 37

Refer to the drawing of a tank differential pressure (D/P) level
detector (see figure below).

The associated level instrument was calibrated with the water
storage tank at 100°‘'F. If mass in the tank remains constant and
the water temperature increases to 120°'F, the jindicated level
will:

A. remain the same although actual level increases.

B. increase but remain less than actual level.

C. decrease in direct proportion to the temperature rlse.

D. increase in direct proportion to the temperature rise.

TANK OFEN
TO ATMOSPHERE

7
////RJ

o
DETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL LETECTOR
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QUESTION: 38

Refer to the drawing of a tank differential pressure (D/P)
detector (se¢ figure below).

level

“he D/P sensed by the detector is ____ proportional to the
temperature of the water in the tank 1if is constant.

A. directly; level
inversely: level
directly; mass

inversely:; mass

REFENENCE LEG
FiLL CONNECTION
|

GAS OR VAPORN
PRESSURE

D!Y!C OR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR

o
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QULSTION: 39

A system has a simple bellows pressure detector with its low
pressure side vented to the containment. If a main steam break
raises containment pressure by 40 psig, the associated pressure
indication (disregarding any temperature effect on the bellows)
will:

A. increase by 40 psig.

B. increase by the square root of 40 psig.

C. decrease by 40 psijz.

D. ¢-crease by the square root of 40 psig.

QUESTION: 40

wWhich one of the following describes a characteristic of a
thermocouple?

A. A junction between two dissimilar metals will exhibit a
change in electrical resistance proportional to temperature.

B. A junction between two dissimilar metals will generate a
voltage proportional to temperature.

C. Thermocouples are generally more accurate than resistance
temperature detectors (RTDs).

D. Indication will fail high oifscale with an open circuit.

QUESTION: 41

wWhich one of the following describes a charactaristic of a
Geiger-Mueller radiation detector?

A. Radiation types can be identified by pulse height and
duration.

B. Specific radionuclides can be identified with the use of
gamma spectrometry.

C. Small variations in applied voltage will result in large
changes in detector output.

D. A single gamma interaction will produce the maximum useful
output from the detector. i

- 24 =
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QUESTION: 42

Which one of the following describes a characteristic of a
self-reading pocket dosimeter (SRPD)?

A. The output of an SRPD is a dose rate in mr/hr.
B. SRPDs can be used to record beta and gamma radiation.

C. SRPD readings must be considered inaccurate when they are
dropped.

D. SRPDs hold their charge indefinitely when removed from a
radiation field.

QUESTION: 43

“ference between the setpoint and the measured parameter in
<« atic flow controller is called:

D. feedback.

QUESTION: LT

An emergency diesel generator (D/G) is the only power source
connected to its emergency bus. The governor of the D/G

senses D/G _ and adjusts D/G flow to maintain
a relatively constanct /G frequency.

A. load; air
B. load; fuel
C. speed; air

D. speed; fuel
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QUESTION: 45

Refer to the drawing of a lube 0il temperature control system
(see figure below).

If the temperature transmitter fails low (low temperature output
signal), the temperature controller will throttle the tenperature
control valve , causing the actual heat exchanger lube
©il outlet temperature to .

A. open; decrease

B. open; increase

C. closed; decrease

D. c¢losed; increase

' it ]
A
f .f
COOLING
—— MEAT EXCHANGER J
I T waren
TEMPERAYURE J
CONTROL VALVE
Luee
on

LUBE Ol TEMPERATURE CONTROL SYSTEM
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QUESTION: 46

Which one of the following is normally net a cause of gas/vapor

binding of an operating centrifugal pump in a cooling water
system?

A. Increased pump inlet temperature
B, Decreased pump suction pressure
Loss of shaft seal water flcow

Improper venting of the pump

QUESTION: 47

A centrifugal pump with no recirculation flow path must be
stopped when discharge pressure reaches pump shutoff head to
prevent:

A. overheating of the punp.

overheating of the motor,

bursting of the pump casing by subjecting it to excessively

high pressure.

water hammer in downstream lines when system pressure drops
to a value where the pumps can inject water.
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QUESTION: 48

A multispeed centrifugal pump is operating at 1800 rpm, providing
a flow of 400 gpm at 20 psig. If the pump speed is increased to
3600 rpm, the new pump discharge pressure will be:

A. 40 psig.
B. 60 psig.
C. 80 psig.

D. 160 psig.

QUESTION: 49

which one of the following conditions will result in a decrease
in the available net positive suction head of a reactor
recirculation pump?

A. Carryunder decreases.
B. Feedwater flow increases.
C. Recirculation flow rate increases.

D. Feedwater inlet subcooling increases.

- 28 =~
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QUESTION: 50

Refer to the drawing of a cooling water system (see figure
below) .

The centrifugal pump is circulating water at 180°'F with a motor
current of 100 amps. After several hours system tenmperature has
decreased such that the water density has increased by 4%.

Which one of the feollowing is the new pump motor current?
(Assume a constant volumetric flow iate.)

A. 102 amps
B. 1C4 amps
C. 116 amps

D. 164 amps

TANK

MEAT
EXCHANGER

PUNP

COOLING WATER SYSTEM
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QUESTION: 51

A pump in a liquid system should be started with its
discharge valve to avoid rupturing the pump casing
and/cr discharge piping.

A. centrifugal; throttled
B. centrifugal; fully open
C. positive displacement; throttled

D. positive displacement; fully open

QUESTION: 52
A single-speed centrifugal fire pump takes suction on a water

storage tank and discharges through a flexible fire hose. Which

one of the following describes the response of the pump discharge
flow rate?

A. Decreases as the level in the storage tank decreases
B. Increases as the height of the fire hose nozzle is increased
C. Remains constant as the level in the storage tank decreases

D. Remains constant as the height of the fire hose nozzle is
increased
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QUESTION: 53

Refer to the drawing of a centrifugal pump operating curve (see
figure below).

which one of the following determines the general shape of the
curve from point D to point B?

A.

The operating characteristics of the pump
The type of fluid used in the system
The characteristics of the system piping and flow

The combination of system and pump operating characteristics

N

CENTRIFUGAL PUMP OPERATING CURVE
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QUESTION: 54

If » locked roter occurs on an operating motor-driven pump,
motor amps will:

A. decrease due to the decreased pump flow.
B. decrease due to the increased mechanical load.
C. increase due to the decreased pump flow.

D. increase due to the increased mechanical load.

QUESTION: 55

Assuming pump flow and applied voltage remain constant, an
increase in the stator temperature of an operating centrifugal
pump motor will cause the motor current to:

A. decrease because stator resistance increases.

B. decrease because stator resistance decreases.

C. increase because stator resistance increases.

D. increase because stator resistance decreases.

QUESTION: 56
Motor winding temperature will be reduced by:
A. increasing the reactive current flow in the stator windings.

B. liniting the number of motor starts allowed in a given Cime
period.

C. decreasing the voltage supplied to the motor during full-load
operation.

D. decreasing the number of stator poles during the start
seguence.

- 32 -



USNRC GENERIC FUNDAMENTALS EXAMINATION
BWR - FORM B

QUESTION: 57

What is the significance of a pcwer factor of 0.8 when discussing
output of a generator?

A. The relationship between generator output voltage and current
can be described as purely resistive.

B. 80% of the energy input tc the generator produces useful
output.

C. 80% of the cenerator output will be converted to useful
power.

D. This information characterizes the generator as a DC
generator.

QUESTION: 58

A 125 volt DC motor is rated at 10 Kw. What is the current
rating of the motor?

A. 4.6 amps
B. 8.0 amps
C. 46.2 amps

D. 80.0 amps

QUESTION: 59

As steam (shell) and liquid (tube) heat exchangers are put into
service, the:

A. water side is valved in before the steam side tc ensure
adequate venting.

B. .ater side is valved in before the steam side to minimize
thermal shock.

C. steam side is valved in before the water side to minimize
scale buildup on the heat exchanger tubes.

D. steam side is valved in before the water side to ensure that
the cooldown rate does not exceed 100°F/hr.
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QUESTION: 60

Reduced heat exchanger performance will result from:
A. tube wall thinning.

B. turbulent flow in the tubes.

C. increased AT between fluids.

D. gas collection in the shell.

QUESTION: 61

which one of the following changes will directly decrease
subcooling of the condensate water in the main condenser hotwell?

A. Increased circulating water flow
B. Increased vacuum in the main condenser
C. Decreased circulating water temperature

D. Decreased main turbine generator Megawatt load
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QUESTION: 62

Refer to the drawing of a lube oil heat exchanger (see figure
below) .

The heat exchanger is operating with the following parameters:

Qi = 1.0 x 10’ BTU/hr
olt tn = 170°F
ol = 134°F
oot = 1.1 BTU/lbm='F
Tuater in = 85°F
Tuster ot = 112°F
Coater ™ 1.0 BTU/lbm=‘F

What is the mass flow rate of the cooling water?
A. 1.2 x 10’ lbm/hour
B. 2.5 x 10° lbm/hour
Ce -I3:7 % 10s lbm/hour

D. 4.5 x 10° lbm/hour

- 35 -
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QUESTION: 63

Refer to the drawing of an operating cooling water system (see
figure below).

which one of the following effects would occur as a result of a
tube failure in the heat exchanger?

A. Level in the tank increases.
B. HP fluid flow rate decreases.
C. Flow in the low pressure system reverses.

D. LP fluid heat exchanger outlet temperature increases.

LP FLUID TANK

lm

l 120°%
FAILED TUBE

HP FLUID

-

COOLING WATER SYSTEM
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QUESTION: 64

Air entry into the main condenser will reduce the efficiency of
the steam cycle because:

A. steam flow rate through the main turbine increases.
B. condensate subcooling in the main condenser increases.
C. low pressure turbine exhaust steam enthalpy increases.

D. the air mixes with the steam and enters the condensate.

QUESTION: 65
In a demineralizer, what adverse effect occurs due to channeling?

A. Reduction in demineralizer efficiency because much of the
resin is essentially bypassed.

B. Resin dryout and cracking because much of the resin is
essentially bypassed.

C. Resin damage due to the increased velocity of fluid through
the demineralizer.

D. Loss of resin due to agitation resulting from increased fluid
velocity through the demineralizer.

QUESTION: 66

The cation resin in a mixed-bed demineralizer releases
ions into solution while removing ions from solution.

A. negative; negative
B. negative; positive
C. positive; negative

D. positive; positive

- 37 -
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QUESTION: 67

A result of proper demineralizer operation on water with ionic
impurities is that the exiting water will always have a:

A. higher pH.
B. lower pH.
C. higher conductivity.

D. lower conductivity.

QUESTIUN: 68

Which one of the following will cause a loss of indication from
the remote breaker position indicating lights associated with a
typical 480 VAC load supply breaker?

A. Locally opening the breaker

B. Loss of breaker line voltage

C. Removing the breaker control power fuses

D. 3urnout of the local breaker position indicating lights

QUESTION: 69

An ' perator should never open or close a high voltage (greater
than 750 volts) air break disconnect unless:

A. a parallel] path exists for current flow.
B. the circuit it is in is already deenergized.
¢ the current flowing through it is approximately zero.

D. the current flowing through it is less than its design
current carrying capability.
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QUESTION: 70

Refer to the drawing of a typical valve control circuit (see
figure below).

wWhich one of the following describes the function of the #3
contact?

A. To keep the K-3 relay energized after the initiating
condition clears.

B. To provide a method for manually energizing the K-3 relay.

€. To increase circuit reliability as any one of the three
contacts can energize the K-3 relay.

D. To ensure the K-3 relay can always be ueenergized even with
the initiating condition present.

« 124 VOC
FLe R |
= ST o ossD By
- 9 PTATING
= @00 ACT| COMDMON
o i 83 CONTACT
S
TO VALVE
1 T L CSCNP——.. K3 RELAY
QRCUIT (EMERGIZE YO OPEN VALVE.
O CLOSE VALVE)
- 128 VOC
TYPICAL VALVE CONTROL CIRCUNT
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QUESTION: 71
Prior to connecting the main generator to the power grid,

generator voltage should be grid voltage and
generator frequency should be grid frequency.

A. equal to; slightly higher than

B. higher than; slightly higher than
C. equal to; equal to

D. higher than; equal teo

QUESTION: 72

Which one of the following generator conditions will result in
equipment damage from high current flow?

A. Tripping the output breaker under full-load conditions
B. Tripping the generator prime mover under full-load conditions

C. <Closing the output breaker onto a bus that has a
short-circuit fault

D. Closing the ocutput breaker onto a bus that has an
open~circuit fault

- 40 =
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QUESTION: 73

Regarding a thermal neutron, the word "thermal" indicates that
the neutron:

A. was born greater than 10"

seconds after the fission event.
B. is a product of a thermal fission reaction.
C. was released by the decay of fission fragments.

D. is at the same energy level as the surrounding atoms.

QUESTION: 74

which one of the following conditions will increase the amount of
neutron moderation in a reactor operating at saturated
conditions?

A. Increasing moderator temperature

B. Reducing feedwater inlet temperature

C. Reducing reactor pressure vessel pressure

D. Reducing reactor recirculation system flow

QUESTION: 75

Control rod withdrawal has increased K,, from 0.998 tc 1.002.
The reactor currently is:

A. subcritical.
B. supercritical.
C. prompt critical.

D. exactly critical.
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QUESTION: 76

Which one of the following core changes will decrease shutdown
margin?

A. Fuel deple ion during reactor operation
B. Buildup of Sm~149 after a reactor scram
C. Increasing moderator temperature 10°'F while shutdown

D. Depletion of gadolinium during reactor operation

QUESTION: 77

Without delayed neutrons in the neutron cycle, when positive
reactivity is added to a critical reactor, the reactor will:

A. experience a prompt jump in power level followed by a
decrease to the initial power level.

B. experience a rapid but controllable powor increase.
C. begin an uncontrollable rapid power increase.

D. not be able to attain criticality.

QUESTION: 78

A reactor is operating at 75% power with the following
conditions:

Total Contreol rod worth = «-0,0753 AK/K
Shutdown margin = 0.0042 AK/K
Effective delayed neutron fraction = 0.0058
Effective prompt neutron fraction = 0.9942

How much positive reactivity must be added to make the reactor
"prompt critical"?

A. 0.0042 AK/K
B. 0.0058 AK/K
C. 0.0753 AK/K

D. 0.9942 AK/K
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QUESTION: 79

During a reactor startup, the intermediate range monitor readings
go from 30% to 65% on the same range in 2 minutes with no
operator action. Which one of the following is the average
reactor period during the power increase?

A. 357 seconds

B. 173 seconds

C. 155 seconds

D. 120 seconds

QUESTION: 80

which cone of the focllowing pairs of isotopes is responsible for
the negative resctivity associated with a fuel temperature
increase near tne end of core life?

A. U=-235 and Pu-239

B, uJU=235 and Pu-240

C. U=-238 and Pu=-239

D. U-238 and Pu-240

QUESTION: 81

which one of the following describes how and why the void
coefficient changes as vuid fraction increases during a cortrol
rod withdrawal at power?

A. Becomes more regative due to a greater fractional loss of
moderator for a 1% void increase at higher void fractions.

B. Becomes more nejative due to the reduction in the fast
fission contribution to the neutron population.

C. Becomes less negative due to a greater fraction of neutrons
lost to leakage from the core.

D. Becomes less negative due to the increased absorption of
neutrons by U=-238.

- ‘3 e
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QUESTION: 82

The reactor has been shutdown for 3 week# with all contro. rods
fully inserted. If a center control rod is fully withdrawn from
the core, neutron ponulation will: (Assume the reactor remains
subcritical.)

A. increase and stabilize at a new higher level.

B. increase temporarily then return to the original value.

C. increase exponentially until the operator inserts the control
rod.

D. remain the same.

QUESTION: 83

Hew is control rod density affected as control rods are inserted
during a reactor shutdown?

A. Increases continuously during rod insertion,
B. Decreases continuously during rod insertion.

C. Increases initially, then decreases after 50% of the rods are
inserted.

D. Decreases initially, then increases after 50% of the rods are
inserted.

QUESTION: 84

Which one of the following control rods, when repositioned, will
have the largest effect on axial flux shape?

A. Deep rods at the canter of the core
B. Shallow rods at the center of the core
C. Deep rods at the periphery of the core

D. Shallow rods at the periphery of the core
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QUESTION: 8BS
Neutron flux shaping within a reactor core is designed to:
A. minimize the effects of rod shadowing.

B. ensure that more power is generated in the lower portion of
the core.

C. ensure that local core power limits are not exceeded.

D. mini. .ze the effects of an ejected rod.

QUESTION: 86

Which cne of the f»nllowing lists the proper order of substances
with the Jlargest to the gmallest microscopic cross-sections for
capture of thermal neutrons?

A. Xe-135, H,0, U=-235

B. Xe-135, U-235, H;0

C. U=235, H,0, Xe-135

D. U=-235, Xe-135, H,0

QUESTION: 87

Which one of the following describes the primary method of Xenon-
135 removal at the indicated power level?

A. Decay of Xenon-135 to Cesium-135 at full power
B. Decay of Xenon-135 to Iodine-135 at the point of adding heat

C. Absorption of neutrons by Xenon-135 at the point of adding
heat

D. Absorption of neutrons by Xenon-135 at full power
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QUESTION: 88

Following a 2-week shutdown, a reactor is taken critical and
ramped to full power in 6 hours. How long will it take to
achieve an equilibrium xenon condition after the reactor reaches
full power?

A. 70 to 80 hours

B. 40 to S50 hours

C. 8 to 10 hours

D. 1 to 2 hours

QUESTION: 89

The reactor has been operating at 100% power for 2 weeks when
power is reduced to 50% in 1 hour. How will the amount of core
xenon change over the next 24 hours? s

A. Increase and stabilize at a new higher value

B. Increase initially, then decrease " 'd stabilize at a lower
value.

C. Decrease and stabilize at a new lower value

D. Decrease initially, then increase and stabilize at a higher
value.

QUESTION: 90

A reactor has been operating at full power for several weeks when

a scram occurs. When the reactor is brought critical 5 hours

later, Xe-135 concentration will be highest in the of

the core, which causes thermal neutron flux to shift toward the
of the core.

A. center; periphery
B. periphery; periphery
C. center; center

D. periphery; center
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QUESTION: 91

Burnable poisons are placed in a reactor core to:

A. increase the amount of fuel that can be loaded into the core.
B. accommodate control rod depletion that occurs over core life.

C. compensate for the buildup of Xenon-135 that occurs over core
life.

D. ensure that the reactor will always operate in an
undermoderated condition.

QUESTION: 92

Sixteen hours after a reactor scram from 100% power, equilibrium
xenon condition, the amount of core xenon will be:

A. lower than 100% equilibrium xenon, and will have added a et
positive reactivity since the scram.

B. higher than 100% equilibrium xenon, and will have added a net
positive reactivity since the scram.

C. lower than 100% equilibrium xenon, and will have added a net
negative reactivity since the scram.

D. higher than 100% equilibrium xenon, and will have added a net
negative reactivity since the scram.

QUESTION: 93

While withdrawing control rods during a reactor startup, the
count rate doubles. If the gsame amount of reactivity that caused
the first doubling is added again, the count rate will
and the reactor will be "

A. more than double; subcritical
B. more than double; critical

C. double; subcritical

D. double; critical
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QUESTION: 94
During an initial reactor fuel load, the 1/M factor decrecases

from 1.0 to 0.5 after the first 100 fuel assemblies are loaded.
What is the current value of K,,?

A. 0.2
B. 0.5
c. 0.875
D. 1.0

QUESTION: 95

which one of the following describes the purpose of the neutron
source in a reactor during the third fuel cycle?

A. Ensures shutdown neutron level is large encugh to be detected
by nuclear instrumentation.

B. Provides additional excess reactivity to increase the length
of each fuel cycle.

C. Increases local fission rate to flatten the neutron flux in
the core.

D. Supplies the only shutdown source of neutrons available to
begin the fission process.

QUESTION: 96

After taking critical data during a reactor startup, the operator
establishes a positive 26-second reactor period to increase power
to the point of adding heat (POAH). How much negative reactivity
must be added to stabilize power at the POAH?

Assume f , = 0.00579

A. 0.10% AK/K

B. 0.16% AK/K

C. 1.0% AK/K

D. 1.6% AK/K
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QUESTION: 97

During a normal power increase from 20% to 100%, the gnallest
negative reactivity addition will be caused by the change in:

A. veoid content.
B. fuel temperature.
C. xenon concentratici.

D. moderator temperature.

QUESTION: 98

A reactor is operating at 100% power and flow. Reactor power is
reduced to 90% by inserting control rods. (Recirculating pump
speed remains constant.)

What is the effect on core flow?

A. Core flow will decrease due to an increase in core voiding.

B. Core flow will increase due to the decrease in recirculation
ratio.

C. Core flow will increase due to the decrease in two-phase flow
resistance.

D. Core flow will decrease due to an increase in two-phase Z.iow
resistance.
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QUESTION: 99

The plant is operating at 85% power when a failure of the steam
pressure control system opens the turbine control valves to admit
10% more steam flow to the main turbine. No operator actions
occur and no protective system actuations occur.

How will reactor power respond? (Assume the valves remain in the
failed position.)

A. Increase until reactor power micches the new steam demand.

B. Increase continuously and exceed reactor protection
setpoints.

C. Decrease and stabilize at a lower power level and steaming
rate.

D. Decrease and stabilize at a critical power level below the
POAH.

QUESTION: 10v

which one of the following percentages most closely approximates
the decay heat produced in the reactor at 1 second and at 1 hour,
respectively, following a scram from extended operation at 100%

power?
ONE _SECOND ONE HOUR
A. 15.0% 1.0%
B. 7.0% 1.0%
C. 1.0% 0.1%
D 0.5% 0.1%



