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NRC GENERLC FUNDAMENTALS EXAMINATION
CHECKLIST - PWR

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

o2, Verify each examination form has:

- Cover sheet (page 1)

« Rules and guidelines (page 2)

- Equations and conversions handout (page 3)
2. Verify each examination contains 100 questions.

~ Form A (pages 4 through 46)
- Form B (pages 4 through 47)



UNITED BTATES NUCLEAR REGULATORY COMMISBION
PREBBURIZED WATER REACTOR GENERIC FUNDAKENTALS EXAMINATION
JUNE 1992 ~ FORM A

Please Print:

Facility:

ID Number:

Start Time: Stc, Time:

INSTRUCTIONS TO CANDIDATE

Use the answer sheet provided. Each gueution 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 3CORE
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 AND GUIDELINES FOR THE

GENERIC FUNDAMENTALS EXAMINATION
During the administration of this examination the following rules
apply:
1. Print your name in the blank prcvided on the cover sheet of the

10.

11.

12.

examination,

Fill in the name of your fac.lity.

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 equations 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 for 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 ONE examinee may leave the
reom at a time. In order to avoid the appearance or
possibility of cheating, avoid all contact with anyone outside
of the examination room.

After you huve completed the examination, sign the statement on
the cover sheet indicating that the work is your own and you

have 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 boc':lets, 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 exanination may be forfeited.



Net Work (out)

Cycle Efficiency =
““Energy (in)

SCR = 8/(1 = K)
Q = UAAT CR (1 = Kyqq)y = CRy{1= Kype);

SUR = 26.06/1 M= 1/(1 - K,,) = CR/CR,

- 36-06(‘\.¢'P)

M= (1= x.")c

(B = ») (1 = E0")1
P~ ’.10“(” SDM = (1 = Ky) /Ky
p=pet Pwr = W,n
- .
t = (1/p) + ((B = 2)/Aye) t=1/(r = B)
po= (Kygy = 1) /Ky 1" = 1 x 10 seconds
po= OK /Koy Ay = 0.1 seconds '

WPy = P) + (' = %) +g(z,-2) =0

B
CONVERBIONE

1 Curie = 3.7 x 10" dps 1 kg= 2.21 lbm

1 hp * 2.54 x 10° BTU/hr 1 Mv = 3.41 x 10° BTU/hr

1 BTU = 778 ft-1bf °F = 9/85 °C + 32

°C = S5/9(°F = 32)




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR ~ 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. Fully open
B. As is

C. Fully closed
D. Mid-position
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USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR =~ FORM A

attempts to close a fully-open manual gate valve t«
a4 pump in a cooling water system that has been cooled
for maintenance However, the operator is unable tr

nually rotate the handwheel in the close direction.
Which one of the folloewing could cause this condition?

A. A hydraulic lock has developed under the valve dis)k

A hydraulic lock has developed in the valve bonnet between
the valve disk and its backseat.

The two halves of the valve disk have expanded and are jammed
against the valve seats

The valve disk has jammed against its backseat by the

diifference in the thermal contraction of the stem and the
bonnet.

QUESTION:

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

A. open direction until the valve is fully open, ther
using normal force.

direction until flow sounds are heard, then
usin normal force.

=

close direction using normal force and verify there is

substantial handwheel movement.

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




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR = FORM A

QUESTION! <

A liquid flow rate detector was installed with its low-pressure

sensing line filled with air and its high-pressure sensing line
filled with water, If the detector 18 placed in service in an
operating system, indicated flow rate will be:

A

A, Zero.

\
B. egual to actual flow rate but greater than zero.
C. lower than actual flow rate.

D. higher than actual flow rate.

QUESTION: 6
Which one of the following will cause indicated volumetric flow
rate to be Jower than actual volumetric flow rate using a

differential pressure flow detector that is connected to a
calibrated orifice?

A. System pressure decreases,
B. The orifice erodes over time.
Debris becomes lodged in the orifice.

D A leak develops in the low pressure sensing line.

QUESTION;: 7

A differential (D/P) detector
flow rate. At a steam flow r
is 40 psid.

being used to measure main steam
f 5 x 10 lbm/hr measured D/P

"

If steam flow c..anges such that current D/P is 30 psid, what is
the current stean flow rate?

- &
A 2.11 x 10" 1bm/hr r

- 6 ‘
B. 3.54 x 10 lbm/hr
~ - 5
e 3.75 x 10 lbm/hr s

[
D. 4.33 x 10" lbm/hr

-
/




USNRC GENERIC FUNDAMENTALS EXAMINATION
FWR ~ FORM A

QUESTION: 8

Which one of the following flow devices produces the largest
unrecoverable head loss when used in an operating fluid system?

A. Venturi
B. Flow nozzle
C. Pipe elbow
D. Orifice

QUESTION: 9

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

The associated level instrument wa., calibrated with the water in
the tank at 100°F. 1If mass in the tank remains constant and the
water temperature increases to 120°F, the jndicated level will:
A. increase in direct proporticn to the temperature rise.

B. increase but remain less than actual level.

C. decrease in direct proportion to the temperature rice.

D. remain the same although actual level increases.

TANK  OPEN
TO ATMOSPHMENE

7
1/ /////uﬁt_ﬂ

or
DETECTYOR

\\\\‘

TANK DIFFERENTIAL PMESSURE LEVEL DETECTOR




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR = FORM A

QUESTION: 10

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

The D/P sensed by the detector is proportional to the
temperature of the water in the tank if is constant.

A. directly; level
B. inversely; level
. directly; mass

D. inversely; mass

REFERENCE LEO
FILL CONNECTION
' = GAS OR VAPOR
PRESSURE
EQUALIZING
VALVE
v,
op
DEYECTOR
TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR « FORM A

QUESTION: 11

Refer to the draving of a steam generator differential pressure
level detector (see figure balow).

With the reactor shutdown, steam generator ($/G) pressures are
inadvertently decreased frca 9(0 psig to 700 psig in 5 minutes
due to operator error.

After the £/GC pressures stabilize, indicated 8/G level will be
than actua’ level if reference leg flashing occcurs,
and after the conaensing pot refills, indicated level will

A. higher; stabilize above actual level
B. lower; stabilize below actual level
C. higher; decrease and stabjilize near the actual level

D. lower; increase and stabilize near the actual level

STEAN GENE ATOR DIFFERENTIAL PRESSURE LEVEL DETEC' DR




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR =~ FORM A

QUESTION: 12

A simple bellows pressure detector is located in the reactor
containnent 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. decrease by 40 psig.

C. increase by the square root of 40 psig.

D. decrease by the sqguare root of 40 psig.

QUESTION: 13

If shorting occurs within a resistance temperature detector
(RTD), indication will fail:

A. low.
B. high.
C. as is.

D. to midscale.

QUESTION: 14

Which one of the following is commonly used as a coating on the
inner surface of a fission chamber for the purpose of neutror
detection?

A. U0, coating of natural enrichment on both electrode surfaces

B. Uy0, coating with highly enriched U-235 on both electrode
surfaces

C. U4y coating of natural enrichment on the inner surface of
the chamber

D. Uy0, coating of highly enriched U~235 on the inner surface of
the chamber

- 11 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR -~ FORM A

QUESTION: 15

In an automatic flow contreller, the range of values around the
set oint of a measured variable where no agtion occurs is called:

A. kics.
E. error.
C. deadband.

D, deviation.

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 directiy adjusts D/G flow to
maintain a reiatively constant D/G fraguency.

A. load; air

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



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR =« FORM A

QUESTION: 17

Which one of the following describes the response of a direct-
acting derivative controller, operating in automatic, teo an
increase in the controlled parameter above the contrcller
setpoint?

A. The controller will develop an output signal that continues
to increase until the controlled paiameter equals the
controller setpoint, at which time the output signal becomes
constant.

B. The controllar will develop an output signal that will remain
directly proportional to the difference between the
controlled paraneter and the controlles setpoint.

C. The controller will develop an output signal that continues
to increase until the controlled parameter eg-sls the
contrcller setpoint, at which time the output signal becomes
zero.

D. Tne controller will develop an output signal that will remain

directly proportional to the rate of change of the control.ed
parasater.

QUESTION: 18

In a proportional controller, the term "offset" refers to the
difference between the:

A. control point and setpoint.

B. control point and proportional band.
C. deadba:.d and setpoint.

D. deadbana and proporticnal band.



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR = FORM A

QUESTION: 19

What precaution must be observed when transrerring a valve
controller from the automatic mode to the manual mode of control?

A. Ensure that a substantial deviation is established between
the automatic mode and the manual mode.

B. Ensure that the valve controllar output signals are matched
between the automatic node and the manual mode.

C. Ensure that the automatic valve controller signal is
increasing before transferring to the manual mode of control.

D. Ensure that the automatic valve controller signal is
decreasing before transferring to the manual mode of control.

SJUESTION: 20

Which one of the following is pet a nermal indication of a
gas/vapor bound motor-operated centrifugal pump that is operating
in a cooling water system?

A. Fluctuating pump discharge pressure

B. Reduced system flow rate

€. Increased pump motor current

D. Increased pump noise level

QUESTICN: 21

When a certrifugal pump is operating at shutoff head, it is
pumping at capacity and discharge head.

A, wmaxiwa; minimum
B. maximum; maximum
C. minimum; minimum

D. minimum; maxinum



USNRC GENERIC FUNDAMENTALS ELAMINATION
PWR ~ FORM ?

QUESTION: 22

The available net positive suction head for a pump may be
expressed as:

A. suction pressure minus saturation pressure of t.e fluid being
pumped .

B. suction pressure plus discharge pre-sure.

€. discharge pressure minus saturation pressure of the fluid
being pumped.

D. discharge pressure minus suction pressure.

QUESTION: 23

A centrifugal pump is operating in a closed systiem with all
valves fully open. If the pump discharge valve is throttled 75%
closed, pump motor current will:

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lover value.

C. increase briefly, then return to original value.

D. decrease briefly, then return to original valve.



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR -~ FORM A

QUESTION: 24

Which one of the following is an indication of pump runout?
A. Low pump flow rate

B. High pump vibration

C. Low pump motor curre..t

D. High pump discharge pressure

QUESTION: 25

A variable-speed positive displacemen* pump is operating at 100
rpm with a flow rate of 60 gpn in an open system. To decrease
pump flow rate to 30 gpm, pump speed must be decreased to
approximately:

A. 25 rpm,
B. 35 rpm,
C. 50 rpm.
D, 71 rpm.

- 16 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR -~ FORM A

QUESTION: 26

Refer to the drawing of four sets of centrifugal pump operating
curves (see figure below). Each set of curves shows the
combination of two pump/system operating conditions.

Two identical constant-speed centrifugal pumps are operating in
series in an open system when one pump trips.

Which set of operating curves depicts the "before" and "after"
conditions described above?

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

w?ém
R4

CENTRIFULAL PUMP © FERATING CURVES

- 17 =



USNRC GENERIC FUIDAMENTALS EXAMINATION
FWR = FORM A

QUESTION: 27

Which one c¢f the following is not an indication 2f a locked
reactor coolant pump rotor?

A. Low reactor coolant system flow trip
B. Decreased flow rate in unaffected loop(s)
C. Reactor coolant system pressure transient

D. Increased reactor coolant pump amps with possible breaker
tr.p

QUESTION: 28

A main generator is operating in parallel with the power grid.
If the voltage supnlied to the generator field is slowly and
continuously decreased, the generator will experience high
current due to: (Assume no generator protective actuationa
oceur. )

A. excessive generator Mwe,

B. excessive generator KVAR (lagging).

C. excessive generator KVAR (leading).

D. generator reverse power,

QUESTION: 29

A centrifugal pump is operating with the following parameters:

Speed = 1,809 rpm
Current = 40 amperes
Pump Head = 20 psi

Pump Flow Rate = 400 gpm

What will be the new value of pump nead and current if the
speed is increased to 2,000 rpm?

A. 22 pei, 49 amps
B. 22 psi, 55 amps
C. 25 psi, 49 amps
D. 25 psi, 55 amps



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR = FORM A

QUESTION: 30

The starting current in an AC induction motor is much higher than
the full-lcad running current because:

A. the rotor does not develop maximum induced current flow until
it has achieved synchronous speed.

B. resistance is added to the electrical circuit after motor
start to limit running current.

C. the stator is essentially a short circuit until a voltage is
developed in the rotor.

D. a large amount of electrical power is required to initially
establish a rotating magnetic field.

QUESTION: 31

The frequency of large AC motor starts should be limited to
prevent excessive:

A. wear of motor thrust bearings.
B. heat buildup within the motor windings.
C. torsional stresses on the motor shaft.

D. arcing and degradation of moter breaker contacts.

QUESTION: 32

Whenever possivle, a heat exchanger should be placed in service
by introducing both fluids gradually and simultaneously to:

A. maximize the heat transferred across the heat exchanger
tubes.

B. minimize boiling of tire conling water in the heat exchanger
tubes.

C. provide maximum temperature control of the system being
cooled.

D. prevent excessive thermal stresses in the heat exchanger,

- 19 =




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR =~ FORM A

QUESTION: i3

Refer to the drawing of a lube o0il heat exchanger (see figure
below) .

If scaling occurs inside the cooling water tubes, cooling water

outlet temperature will and oil outlet temperature
will . (Assume o0ll and cooling water flow rates remain
the same.)

A. decrease; decrease
B. decrease; increase
C. increase; decrease

D. increase; increase




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR =~ FORM A

QUESTION: 34

Reter 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. Flow in the low pressure system  everses.
C. Pressure in the low pressure system decreases.

D. LP fluid heat exhanger outlet temperature decreases.

LP FLUID TANK
120

£

i

WP FLuiD

4

COOLING WATER SYSTEM

- 21 -



USNRC GEWERIC FUNDAMENTALS EXAMINATION
PWR -~ FORM A

QUESTION: is

A demineralizer is being used in a water purirication system.
How wil)l the accumuistion of susperded solids in the
demineralizer affmact performance of the demineralizer?

A. The rate of unwanted ion removal from the system will
decrease.

B. The flow rat» of water through the demineralizer will
increase.

C. The number of ion exchange sites will decrease.

D. The rate of resin depletion will increase.

QUESTION: 36

The ion exchange efficiency of a condensate demineralizer is
determined by performing a calculation using the:

A. change in pH at the outlet of the demineralizer over a period
of time.

B. change in conductivity at the outlet of the demineralizer
over a period of time.

C. demineralizer inlet and outlet pH.

D. demineralizer iniet and outlet conductivity.

QUESTION: 37

The plant is operating at 70% equilibrium power level when the
temperature of reactor cooclant letdown passing through a boron-
saturated mixed bed ion exchanger is decreased by 20°F.

As a result, the boron concentration in the effluent of the ion
exchanger will because the affinity of the ion
exchanger for boron atoms has '

A. increase; decreased
B. increase; increased
C. decrrease; decreased

D. decrease; increased



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 38

Which one of the following functions or capabjlities would rsmain
following a loss of control power to a typical 480 VAC bus feeder
breaker?

A. Remote breaker control capability

B. Breakey closing spring automatic recharging capability

C. Remote bus voltage indication

D. Remote breaker position indication

QUESTION: 39

Which ore of the following available local circuit breaker
indicatiJns will provide the most reliable and positive
indication that a bus feeder breaker is open? (Assume the
following indications and mechanisms are operating properly.)

A. Load-side ammeter and overcurrent trip flags

B. Load-side ammeter and load-side veoitage

C. OPEN/CLOSED mechanical flag indication and load-side voltage

D. OPEN/CLOSED mechanical flag indication and overcurrent trip
flags

QUESTION: 40

Under which cne of the following preexisting conditions will
nlosing a circuit breake> between two electrical generators cause
a sudden large and possj ly damaging mechanical torque tc be
exerted on both of the ,wnerators?

A. One generator is suppl,ing a 2t higher voltage than the
other.

B. One generator is supplying a i% higher freguency than the
other.

C. The ‘oltage of one generator is out of phase with the other.

D. The capacity of one genvrator is twice that of the other
generator.



USNRC ¢  (ERIC FUNDAMENTALS EXAMINATION
PWR -~ FORM A

QUESTION: 41

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.

B.

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

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

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

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

VL
j‘"°’"““ CLOBED BY
- :[ TIATING
T
e it 83 CONTACT
O VALVE
MOTOR == =cbcmccnncomews K3 RELAY
CIRCuY (ENERGIE YO OPEN VALVE
OEENERQEE TO CLOSE VALVE.)
- 128 voc
TYPICAL VALVE CONTROL CIRCUIY




USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 42

Closing the output breaker of the main generator with the
frequency of the generator higher than grid frequency will result
in the generator:

A. picking up a portion of the grid reactive load (MVAR).

B. picking up a portion of the grid real load (Mwe).

C. behaving as a reactive load to the grid.

D. behaving as a real load to the grid.

QULSTION: 43

The function of high voltage electrical disconnects is to iscolate
equipment electrically during conditions.

A. overcurrent
B. undervoltage
C. no-load

D. all normal and abnormal

QUESTION: 44

The following indications are observed for a motor breaker in the
control room:

Red position indicating light - OFF
Green position indicating light ~ OFF
Load amps indicate normal load current

Assuming cne of the indicating lights is burned out, what is
the condition of the breaker?

A. Shut and racked in

B Open and racked in

C. Shut and racked to "test" position
D

Open and racked to "test" position

- 25 =



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR = FORM A

QUESTION: 45
A thermal neutron exists at an energy the epithermal

range and its cross section for absorption in U-235 as
the neutron energy decreases.

A. above; decreases
B. above; increases
C. below; decreases

D. below; increases

QUESTION: 46

Which one of the following combinations of critical core
conditions indicates the most excess reactivity exists in the
core?

CONTROL ROD RCS BORON

{CEA) POSITION CONCENTRATION
A. 25% inserted 500 ppm
B. 50% inserted 500 ppm
C 25% inserted 1000 ppm
D. 50% inserted 1000 ppm



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 47

A reactor at end of life has been shutdown from 100% power and
cooled down to 140°F over 3 days. During the cooldown, Boron
concentration was increased by 100 ppn. Given the following
absclute values of reactivities added during the cooldown, assign
a (+) or (-) as appropriate and choose the current vaiue of
shutdown margin.

Control Rods (CEAs) = ( ) 6.918% AK/K
Xenon = () 2.675% AK/K
Power Defect = () 1.575% AK/K
Boron = () 1.040% AK/K
Temperature = () 0.500% AK/K

A. =-8.558% AK/K
B. =6.358% AK/K
C. =3.208% AK/K

D- '10128‘ AK/K

QUESTION: 48

Over core life, plutonium isotopes are produced with delayed

neutron fractions that are than uranium delayed

neutron fractions, therehr,; causing reactor power transients to be
near the and of core life.

A. larger; slower
B. larger; faster
C. smaller; slower

D. smaller; faster



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM A

QUESTION: 49

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

Power defect = «0,0157 AK/K
Shutdown margin = 0.0241 AK/K
Effective delayed neutron fraction = 0.0058
Effective prompt neutron fraction = 0.3942

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

A. 0.0157 AK/K
B. 0.0241 AK/K
C. 0.0058 aK/K
D. 0.9942 AK/K

QUESTION: 50

Under which one of the following conditions is a reactor core
most likely to have a positive moderator temperature ccefficient?

A. Low coolant temperature at beginning-of-life
B. Low coolant temperature at end-of-life
C. High coolant temperature at beginning-of-life

D. High coolant temperature at end-of-life

QUESTION: - ¥ §

During an RCS cooldown, positive reactivity is added to the core
(assuming a negative moderator temperature coefficient). This is
partially due to:

A. a decrease in the thermal utilization factor.

B. an increase in the thermal utilization factor.

C. a decrease in the resonance escape probability.

L. an increase in the resonance escape probability.
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QUESTION: 52
The amount of boric acid required to increase the coolant boron
concentration by 50 ppm at BOL conditions (1200 ppm) is

approximately as the amount of boric acid
required to increase beoron concentration by 50 ppm at EOL (100

ppm) .

A. the sanme

B. four times as large
C. eight times as large

D. twelve times as large

QUESTION: 53
Given the feollowing initial parameters:

Total power coefficient

Boron worth

Rod worth

Initial RCS boron concentration

-0.016% Ak/k/percent
-0.010% ak/k/ppm
-0.030% ak/k/inch
500 ppm

Which one of the following is tre final RCS boron concentration
required to support increasing plant power from 30% to 80% by
boration/dilution with 10 inches of outward control rod (CEA)
motion. (Assume 10 change in xenon reactivity.)

A. 29) ppm

B. 420 ppm
C. 450 ppm
D. 470 ppm
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QUESTION: 54

The reactor is exactly critical below the point of adding heat
(POAH) during a reactor startup at the end of core life. Control
rods (CEAs) are withdrawn for 20 seconds to esteblish a 0.5 dpm
startup rate.

Reactor power will increase:

A. continuously until control rods are reinserted.

B. and stabilize at a value slightly below thu POAH.

€. temporarily, then stabilize at the original value.

D. and stabilize at a value slightly above the POAH.

QUEETION: 55

As moderator temperature decreases, the magnitude of differential
rod worth will:

A. decrease due to shorter .eutron migration length.
B. increase due to better moderation of neutrons.
C. decrease due to increased resonance absorption of neutrons.

D. increase due to increased neutron absorption in moderator.

QUESTION: 56

After a control rod (CEA) is fully inserted (from the fully
withdrawn position), the effect on the axial flux shape is
minimal. This is because:

A. the differential rod worth is constant along the length of
the control rod.

B. the fully inserted control rod is an axially uniform poison.
C. a control rod only has reactivity worth if it is moving.

D. a variable poison distribution exists thioughout the length
of the coatrol rod.
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QUESTION: 57

The control rod (CEA) insertion limits are power dependent
because the magnitude of:

A. power defect increases as power increases.
B. control rod worth decreases as power increases.

C. Doppler (fuel temperature) coefficient decreases 2s power
increases.

D. moderator temperature coefficient increases as power
increases.

QUESTION: 58

Immediately after a reactor trip from sustained high power
operation, Xenon-135 concentration in the reactor will:

A. increase due to the decay of iodine already in the ccore.
B. decrease because xenon is produced directly from fission.

C. remain the same because the decay of iodine and xenon balance
each other out.

D. decrcase immediately, then slowly increase due to the
differences in the half-lives of iodine and xenon.

QUESTION: 59

A reactor was operating for 42 weeks at a stable reduced power
level when a reactor trip occured. The reactor was returned to
critical after 12 hours and then ramped tc 60% power in 6 hours.

How much time at steady state 60% power will be required to reach
equilibrium xenon?

A. 20 to 30 hours
B. 40 to 50 hours

C. 70 to 8C hours

D. Unable to determine without knowledge of previous power
history
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QUESTION: 60

Two identical reactors have been operating at a constant power
level for 1 week. Reactor A is at 50% power and Reactor B is at
100% power.

If both reactors trip/scram at the same time, Xe-135 will peak
first in reactor and the highest Xe-135 reactivity peak
will occur in reactor .

A. A; B
B:. A; A
C« B B
D. B; A

QUESTION: 61

Which one of the following will cause reactor power to slowly
fluctuate between the top and bottom of the core with steady
state steam demand?

A. Feedwater variations

B. Dropped center control rod (CEA)

C. Xenon oscillation

D. Samarium oscillation

QUESTION: 62

A reactor startup is being performed 5 hours after a reactor
scram from 100% equilibrium power. The plant is being returred
to rated power at 2.0%/min instead of the normal rate of
0.5%/min.

At the faster rate of power increase, the minimum amount of core
xenon will occur and the amount of equilibrium core
xenon will be

A. sooner; the same
B. sooner; smaller
C. later; the same

D. later; smaller
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QUESTION: 63

A reactor has been operating at full power for several days when
it is shut down rapidly (within 2 hours) for maintenance. How
will core xenon reactivity change?

A.

Prak in 6 to 10 hours and then decay to near zero in 3 to 4
days.

Peak in 6 to 10 hours and then decay to near zerc in about 1
day.

Peak in 2 to 4 hours and then decay to near ze—o in 3 tc 4
days.

Peak in 2 to 4 hours ané then decay to near zerc in about 1
day.

QUESTION: 64

The rz2actor is near the end of its fuel cycle. Reactor power
and conlant temperature are being allowed to "coastdown."

Why is boron dilution no longer used to compensate for fuel
depletion?

A.

Boron concentration has become so high that very large
amounts of boron wust be added to piroduce a small change in
boren concentration.

The reactivity worth of the boron has decreased to such a low
value that very large amounts of water must be added to
produce a small change in reactivity.

Boron concentration has become so iow that very large amcunts
of water must be added to produce a small change in boron
concentration.

The reactiviiy worth of the boron has increased so much that

reactivity changes via boron dilution cannot be safely
controlled by the cperator.
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QUESTION: 65

Which one of the following will be controlled by an operator to
add positive reactivity when taking the reactor critical during
reactor startup?

A. RCS boron and cont.ol rods only

B. Control rods and moderator temperature only

C. Moderator temperature, RCS boron, and control rods

RCS flow, control rods, and moderator temperature

QUESTION: 66

A reactor startup is in progress and the reactor is elightly
subcritical. Assuming the reactor remains subcritical, a short
control rod (CEA) withdrawal will cause the reactir startup rate

indication o increase rapidly in the positive direction, and
then:

A. rapidly decrease and stabilize at a negative 1/3 dpm.
gradually decrease and stabilize at zero.

stabilize until the point of adding heat is reached; then
decrease to zero.
continue a rapid increase until the point

of aading heat
reached; then decrease to zero.

QUESTION: 67

Juring a reactor startup, the operator adds 1.0% 5K/K
reactivity by withdrawing control rods (CEAs), thereby
@quilibrium source range neutron level

of positive
increasing
from 220 cps to 440 cps.

To raise equil brium source range neutron level to 880

Cps, an
additional

e s St ____ ©of positive rea:tivity must be added.

A.
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68

Which one of the following statements describes count rate
characteristics after a 5 second control rod (CEA) withdrawal
with the reactor very close to criticality? ‘Assume the reactor
remains subcritical).

A.
achieved.
B.
CQ
- 1A
QUESTION:

There will be no change in count rate until criticality is

The count rate will rapidly increase (prompt jump) to a
stable higher value.

The count rate will rapidly increase (prompt jump) then
gradually increase and stabilize at a higher value.

The count r& .e will rapidly increase (prompt jump) then
gradually decrease and stabilize at the previous value.

69

The following data were obtained during a reactor startup:

0
10
15
20
25
30

Rod Position
(units withdrawn)

(CPS)

20
25
29
33
40
50

Assuming uniform differential rod worth, at what rod height will
criticality occur?

A.
B.
CI

D.

35 to
48 to
56 to

66 to

45
55
€5

75

units withdrawn
units withdrawn
units withdrawn

units withdrawn
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QUESTION:

An estimated critical rod position (ECP) has been calculated for-
a reactor startup to be performed 15 hours after a trip from 100%
power equilibrium conditions. Which one of the following

conditions would cause the actual critical rod position to be
higher than the predicted critical rod position?

A. A 90% value for reactor power was used in the ECP
calculation.

Reactor criticality is achieved approximately 2 hours earlier
than anticipated.

Steam generator pressures are decreased by 100 psi just prior
to criticality.

Current boron concentratiol. 1s 10 ppm lower than the value
used in the ECP calculation.

QUESTION:

With K = 0.985, how much reactivity must be added to make the
reactor exactly critical?

A. 1.54% Ak/k

QUESTION:

A reactor 1s critical several decades below the point of adding
heat (POAH) when a small amount of posjitive reactivity is added

to the core. If the exact same amount of negative reactivity 1is
again added to the core prior to reaching the POAH, reactor power
will stabilize:

A. high ! rnitial power level but below
B. lower than the initial power level.
C. at the initial power level.

D. at the POAH.
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QUESTION: 73

A pressure gauge on a condenser reads 27 inches of mercury (Hg)
vacuum. What is the absolute pressure corresponding to this
vacuum? (Assume an atmospheric pressure of 15 psia.)

A. 14.0 psia
B. 13.5 psia
T 1.5 psia
D. 1.0 psia

QUESTION: 74

The plant is shutdown with the pressurizer in a saturated
condition with liquid and vapor temperatures at 650°F.
RCS coocldown, pressurizer conditions are as follows:

Pressurizer liquid temperature = S8f°F
Pressurizer vapor temperature

Pressurizer pressure

Given these conditions, the pressurizer liguid is

and the pressurizer vapor is
A. saturated; saturated

B. eaturated; superheated
C. subcooled; saturated

D. subcooled; superheated

After an

= 407°F
2 1410 psia
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QUESTION: 78

Main conderser hotwell condensate is 4°F subcooled at a
temperature of 112°F. What is the condenser pressure?

A. 1.78 psia
B. 1.51 psia
C. 1,35 psia

D. 1.20 psia

QUESTION: 76

Which one of the following changes will directly decrease
condensate depression uf the water in the main condenser hotwell?

A. Decreased main turbine generator idegawaztt load
B. Decreased circulating water temperaturs
C. Increased circulating water flow

D. Increased vacuum in the main condenser

QUESTION: 77

The ceactor coolant system is being maintained at 1000 psia. A
pressurizer safety/relief valve is slowly discharging to a
collection tank, which is maintained at 5 psig.

What is the enthalpy of the fluid entering the tank?

A. 1,210 3TU/lbm

B. 1,193 BTU/1lbm

C. 1,178 BTU/lbm

D. 1,156 BTU/lbm
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QUESTION: 78

Which cne of the following chinges will cause an jncrease in
plant ef “iciency?

A. Decreasina the temperature of the wnter entering the steam
generators.

B. Decreasing the superheat of the st2am entering the low
pressure turbines.

C. Decreasing the circulating water flow rate througn the main
condenser.

D. Decreasing the concentraticn of nonccndensible gases in the
main condenser.

QUESTION: 79

Which one of the following methods will increase the possibility
and/or severity of water hammer?

A. Opening and closing system valves slowly.
B. Venting fluid systems prior to starting a pump

C. Starting a centrifugal pump with the discharge valve fully
open, -

D. Starting a centrifugal pump with the discharge valve fully
closed.

QUESTION: 80

A centrifugal pump is being returned to service after
maintenance. However, the operator fail to vent the pump.

When the pump is started the operator should see flow
rate and discharge head with respect to normal
operations.

A. higher; lower
B. higher; higher
C. .sower; lower

D. lower; higher
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QUESTION: 81

Which one of the foliowing will decrezse the head loss
experienced in ar opersting cooling water system?

A. Shifting two heat exchangers from parallel to series
operation. i

B. Starting a second pump in parallel with the operating pump.

C. Replacing a 20 foot section of 10 inch diameter pipe with a
20 foot section of 12 inch diameter pipe.

D. Replacing a 10 foot section of 10 inch diameter pipe with a
20 foot section of 10 inch diameter pipe.

QUEFSTION: 82

A density-compensated flow instrument is being used to measure
mass flow rate in a steam system. If the pressure of the steam
decreases, jindicated mass flow rate will: (Assume volumetric
flow rate is constant.)

A. increase for all steam conditions.

B. decrease for all steam conditions.

C. increase, but only if the steam is saturated (not
superheated) .

D. decrease, but only if the steam is saturated (not
superheated) .

QUESTION: 83

While on surveillance rounds, an operator notices that a
centritfugal pump is making a great deal of noise (like marbles
rattling inside the pump casing) and the discharge pressure is
fluctuating. This set of conditions indicates:

A. pump runout.

B. pump cavitation.

C. pump bearing deterioration.

D. pump packing deterioration.
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QUESTION: 84

Excessive amounts of entrained gases p/ssing through a single~
phase (ligquid) heat exchanger will re’ace the overall heat
transfer cnefficient of the he t excaanger because:

A. the laminar layer thickness will decrease.

B. the specific heat capacity ot the liquid will decrease.

C. the average AT across the heat exchanger tubes will decrease.

D. the thermal conductivity of the heat exchanger tubes will
decrease.

QUESTION: 85

The fuel rods are normally charged with _ gas to improve
the heat transferred by from the fuel pellets to the
cladding.

A. nitrogen; conduction
B. nitrogen; convection
C. helium; conduction

D. helium; convection

QUESTION: 86

Which one of the following is an example of radiation heat
transfer?

A. Heat transfer from the fuel cladding to the reactor coolant
during stable film beiling.

B. Heat transfer from the center to the edge of a fuel pellet at
end of core life.

C. Hezt tranefer from the reactor coolant to the feedwater in a
steam generator.

D. Heat transfer from the fuel claddin¢ t» the reactor coc lant
via subcooled nucleate boiling.
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QUESTION: 87
why does nucleate boiling improve heat transfer in the core?

A. The formation of steam bubbles at nucleation sites on the
fuel clad allows more heat to be transferred by conduction.

B. The formation of steam bubbles at nucleation sites on the
fuel clad reduces coolant flow in that area and allows more
heat to be transferred by convection.

C. Heat is removed from the fuel rod as both sensible heat and
latent heat of condensation, and the heat is transferred
directly to the coolant by radiative heat transfer.

D. Heat is removed from the fuel rod as both sensible heat and

latent heat of vaporization, and the motion of the steam
bubbles causes rapid mixing of the coolant.

QUESTION: 88

Which one of the following describes departure from nucleate
boiling?

A. Steam bubbles begin to form on the surface of the fuel rod,
causing an increace in the heat flux from the fuel rod.

B. Steam bubbles completely blanket the fuel rod, causing an
exponential increase in the heat flux from the fuel rod.

C. Stear bubbles begin to blanket the fuel rod, causing a rapid
increase in the AT between the fuel cladding and the coolant.

D. Steam bubbles begin to blanket the fuel rod, causing a rapid
decrease in the AT between the fuel cladding and the coclant.

QUESTION: 89%

Critical heat flux (CHF) is the heat transfer rate per unit
of fuel rod that will initially cause

A. volume; nucleate boiling
B. area; nucleate boiling
C. volume; departure from nucleate beoiling

D. area; departure from nucleate boiling
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QUESTION: ¢0

The reactor is operating at 100% steady state power st end of
core life with all control rods (CEAs) fully withdrawn. At what
axial location in a typical fuel assembly will the mipimum
departure from nucleate boiline ratio (DNBR) occur?

A. At the bottom of the fuel assembly

B. At the top of the fuel assembly

C. Between the bottom and midplane of the fuel assembly

D. Between the midplane and the top of the fuel assembly

QUESTION: 91

Core heat transfer is maximized by the presence of:
A. turbulent flow with no nucleate boiling.

B. laminar flow with no nucleate boiling.

C. turbu.ient flow with nucleate boiling.

D. laminar flow with nucleate boiling.

QUESTION: 92

Waich one of the following will directly increase the reactor
¢: >lant subcooling margin with the reactor operating at full
power?

A. Decrease RCS hot leg temperature
B. Decrease RCS cold leg temperature
C. Increase the concentration of soluble gases in the RCS

D. Increase coolant flow rate
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QUESTION: 93

Fully-developed natural circulation flow rate will be grgatest
when:

A. all reactor coolant pumps stop sequentially within 1 hour
after a reactor trip.

B. all reactor coolant pumps stop at the same time the reactor
trips.

C. all reactor coolant pumps run for 1 hour after a reactor
trip, and then stop.

D. only one reactor coclant pump runs for 1 hour after a reactor
trip, and then stops.

QUESTION: 94
Fuel cladding integrity is ensured by:
A. always operating below 110% of RCS design pressure.

B. ensuring the departure from nucleate boiling ratio (DNBR) is
always greater than 1.0,

C. ensuring operation above the critical heat flux during all
cperating conditions.

D. actuation of the Reactor Protection System upon a reactor
accident.

QUESTION: 95

The 2200°F maximum peak fuel cladding temperature limit is
imposed because:

A. it is approximately 500°F below the fuel cladding melting
temperature.

B. the oxidation rate of the zircaloy fuel cladding increases
sharply above 2200°F.

C. any cladding temperature higher than this correlates to a
fuel centerline temperature above the fuel melting point.

D. the thermal conductivity of zircaloy decreases at

temperatures above 2200°F causing an unacceptably sharp rise
in the fuel centerline temperature.
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QUESTION: 96

The nil-ductility transition temperature is that temperature:
A. below which vessel failure is imminent.

B. above which vessel failure is imminent.

C. below which the probability of brittle fracture significantly
increases.

D. above which the probability of brittle fracture significantly
increases.

QUESTION: 97

Stress on the reactor vessel inner wall is greater during
cooldown than heatup because:

A. heatup stress totally offsets pressure stress at the inner
wall.

B. both pressure stress and cooldown stress are tensile at the
inner wall.

C. cooldown stress and heatup stress are both tensile at the
inner wall, but cooldown stress is greater in magnitude.

D. the tensile cooldown stress at the inner wall is greater in
magnitude than the compressive pressure stress at the same
location.

QUESTION: 98

Prolonged expcsure to will cause nil-ductillty
transition temperature of the reactor vessel to

A. neutron radiation; increase
B. neutron radiation; decrease
C. boric acid; increase

D. boric acid; decrease
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QUESTION: 99

The plant is shutdown with the RCS at 1200 psia and 350°F. Which
one of the following would be most likely to cause pressurized
thermal shock of the reactor vessel?

A. A rapid heatup followed by a rapid pressurization.

B. A rapid cooldown followed by a rapid pressurization.

C. A rapid depressurization followed by a rapid heatup.

D. A rapid depressurization followed by a rapid cooldown.

QUESTION: 100

An uncontrolled cooldown is a brittle fracture concern because it
creates a large stress at the wall of the
reactor vessel.

A. compressive; inner
B. tensile; inner
C. compressive; outer

D. tensile; outer
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CONVERSIONS
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1 BTU = 778 ft-1bf °F = 9/5 °C + 32
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QUESTION: 4

A pressure gauge on a condenser reads 27 inches of mercury (Hg)
vacuum. What is the absolute pressure corresponding to this
vacuum? (Assume an atmospheric pressure of 15 psia.)

A. 14.0 psia

B. 13.5 psia

C. 1.5 psia

D. 1.0 psia

QUESTION: 2

The plant is shutdown with the pressurizer in a saturated
condition with liquid and vapor temperatures at 650°F. After an
RCS cooldown, pressurizer conditions are as follows:

Pressurizer ligquid temperature = 588°F
Pressurizer vapor temperature = 607°F
Pressurizer pressure = 1410 psia

Given these conditions, the pressurizer liquid is
and the pressurizer vapor is .

A. saturated; saturated
B. saturated; superheated
C. subcooled; saturated

D. subcooled; superheated
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LSTION!

Main condenser hotwe condensate 18 4°F subx
teaperature Of 'F. What is the condense:

A, 1.78 psia

Which one of the “ollowing cranges will Jirectly decrease
condensate depression of the water in the main conden

A. Decreased main turbinn generator Megawatt load
Decreased circulating water temperatire

Increased circulating wvater flow

Increased vacuum in the main condenww:

The reactor coolant 3 18 beilng maintainea at
pressurizer safety/r valve 18 slowly discharging te
s0llection tank, whic S maintained at 5 psiqg.

' §

What 1s the enthalpy ¢ the fluid entering the

tank?

0 BTU/l1lbm
BTU/lbm
BTU/1bm

BT

nser h

+

well:
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QUESTION: 6

which one of the following changes will cause an jncrease in
plant efficiency?

A. Decreasing the temperature of t.e water entering the steam
generators.

B. Decreasing the superhrat of the steam entering the low
pressure turbines.

C. Decreasing the circulating water flow rate through the main
condensor.

D. Decr.asing the concentration of noncondensible gases in the
main condenser.

QUESTION: 7

Which one uf the fo'lowing methods will increase the possibiiity
and/or severity of water hammer?

A. Opening and closing sys*em valves slowly.
B. Venting fluid systems prior to starting a pump.

C. Starting a centrifugal pump with the discharge valve fully
open.

D. Starting a centrifugal pump witli the discharge valve fully
closed.

QUESTION: 8

A centrifugal pump is being returned to service after
maintenance. However, the operatcs fail to vent the pump.

When the pump is star®.  the operator should see flow
rate and disinarge head with respect to normal
operations.

A. higher; lower
B. higher; higher
C. lower; lower

D. lower; higher
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QUESTION: 9

Which one of the following will decrease the head loss
experienced in an operating cooling water system?

A. Shifting two heat exchangers from parallel to series
operation.

B. Starting a second pump in parallel with the operating pump.

C. Replacing a 20 foot section of 10 inch diameter pipe with a
20 foot section of 12 inch diameter pipe.

D. Replacing a 10 foot section of 10 inch diameter pipe with »
20 foot section of 10 inch diameter pipe.

QUESTIUN: 10

A dent .ty-compensated flow instrument is being used to measure
mass flow rate in a steam system. If the pressure of the steam
decreases, jndicated mass flow rate wil!* (Assume volumetric
flow rate is constant.)

A. increase for all steam conditions.

B. decrease for all steam conditions.

C. increase, but only if the staam is saturated (not
superheated) .

D. decrease, but only if the steam is saturated (not
superheated) .

QUESTION: 11

While on surveillance rounds, an operator notices that a
centrifugal pump is making a great deal of noise (like marbles
rattling inside the pump casing) and the discharge pressure is
fluctuating. This set of conditions indicates:

A. pump runout.

B. pump cavitation.

C. pump bearing deterioration.

D. pump packing deterioration.
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QUESTION: 12

Excessive amounts ¢f entyainad guuco passing through a single~
phase (liguid) heat exchanger will reduce the overall heat
transfer coefficient of the heat exchanger because:

A. the laminar laye— thickness will decrease.

B. the specific heat capacity of the liquid will decrease.

C. the average AT #0088 .ne& heat exchanger tubes will decrease.

D. the thermal conductivity of the heat exchang.r tubes will
decrease.

QUESTION: 13

The fuel rods are normally charged with gas to improve
the heat transferred by from the fuel pellets to the
cladding.

A. nitrogen; zunduction
B. nitrogen; convection
C. helium; conduction

D. helium; convection

QUESTION: 14

Which one of the following is an example of radiation heat
transfer?

A. Heat transfer 'rom the fuel cladding to the reactor coolant
during stable film boiling.

B. Heat transfer from the center to the edge of a fuel peilet at
end of core life.

C. Heat transfer from the reactor coolant to the feedwater in a
steam generator.

D. Heat transfer from the fuel cladding to the reactor coolant
via subcocled nucleate boiling.
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QUESTION: 15
Why does nucleate boiling improve heat transfer in the core?

A. The formation of steam bubbles at nucleation sites on the
fuel clad allows more heat to be transferred by conduction,

B. The formation of steam bubbles at nucleation sites on the
fuel clad reduces coolant flow in that area anr. - llows more
heat to be transferred by convection.

C. Heat is removed from the fuesl rod as both sensible heat and
latent heat of condensation, and the heat is transferred
directly to the coolant by radiative heat transfer.

D. Heat is removed from the fuel rod as both sensible heat and

latent heat of vaporization, and the motion of the steam
bubbles causes rapid mixing of the coolant.

QUESTION: 16

Which one of the following describes departure from nucleate
boiling?

A. Steam bubbles begin to form on the surface of the fuel rod,
causing an increase in the heat flux from the fue. rod.

B. Steam bubbles completely blanket the fuel rod, causing an
exponential increase in the heat flux from the fuel rod.

C. Steam bubbles begin to blanket the fuel rod, causing a rapid
increase in the AT between the fuel cladding and the coolant.

D. Steam bubbles begin to blanket the fuel rod, ccusing a rapid
decrease in the AT between tha fuel cladding and the coolant.

QUESTION: 17

Critical heat flux (CHF) is the heat transfer rate per unit
of fuel rod that will initially cause

A. volume; nucleate boiling
B. area; nucleate boiling
C. volume; departure fiom nucleate boiling

D. area; departure (rom nucleate boiling
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QUESTION: 18

The reactor is operating at 100% steady state power at end of

core life with all control rods (CEAs) fully withdrawn. At what

axial location in a typical fuel assembly will the minimum
departure from nucleate boiling ratio (DNBR) occur?

A. At the bottom of the fuel assenmbly
B. At the top of the fuel assembly
¢. PBetween the bottom and midplane of the fuel assembly

D. Between the midplane and the top of the fuel assembly

QUESTION: 19

Core heat transfer is pmaximized by the presence of:
A. turbulent flow with no nucleate beiling.

B. laminar flow with ne nucleate boiling.

C. turbulent flow with nucleate hoiling.

D. laminar flow with nucleate boiling.

QUESTION: <0

Which one of the following will direstly increas . the reactor
coolant subcooling margin wicth the reactor operating at full
power?

A. Decrease RCS hot leg temperature

B. Decrease RCS cold leg temperature

C. Increase the concentration of soluble gases in the RCS

D. Increase coolant flow rate

- 10 =
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QUESTION: 21

Fully~developed natural circulation flow rate will be greatest
when:

A. all reactor coolant pumps atop sequentially within 1 hour
after a reactor trip.

B. all reactor coolant pumps stop at the same time the reactor
trips.

¢. all reactor coolant pumps run for 1 hour after a reactor
trip, and then stop.

D. only one reactor coolant pump runs for 1 hour after a reactor
trip, and then stops.

QUESTION: 22
Fuel cladding integrity is ensured by:
A. always operating below 110% of RCS design pressure.

B. ensuring the departure from nucleate boiling ratio (DNBR) is
always greater than 1.0,

C. ensuring operation above the critical heat flux during all
operating conditiuns.

D. actuation of the Reactor Protection System upon a reactor
accident.

QUESTION: 23

The 2200°F maximum peak fuel cladding temperature limit is
imposed because:

A. it is approximately 500°F below the tuel cladding melting
temperature.

B. the oxidation rate of the zircaloy fuel cladding increases
sharply above 2200°F.

C. any cladding temperature higher than this correlates to a
fuel centerline temperature above the fuel melting point.

D. the thermal conductivity of zircaloy decreases at

temperatures above 2200°F causing anr unacceptably sharp rise
in the fuel centerline temperature.
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n temperature 1s th temperatul
1
vessel fallure 1s immi

below which the probability of bri
increases,.

above which the probability

1
increases.

QUESTION:

Stress on the reactor vessel inner wall is greater during
cooldown than heatup because:
A. heatup stress totally offsets pressure

wall.

both pressure stress and cooldown stress are tensil)
inner wall.

conldown stress and heatup stress are both tensile at the

inner wall, but cooidown stress 18 greater 1n magnitude.

cooldown stress at the inner wall 18 greater r

ompressive pressure stress at the same
locatic

QUESTION:

Prolonged exposure to = will cause nil-ductility
transition temperature of the reactor vessel to

A. neutron radiation; increase
neutron radiation; decrease

boric acid; increase

boric acid; decrease
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QUESTION: 27

The plant is shutdown with the RCS at 1200 psia and 350°F. Which
one of the following would be most likely to cause pressurized
thermal shock of the reactur vessel?

A. A rapid heatup followed by a rapid pressurization.

B. A rapid cooldown followed by a rapid pressurization.

C. A rapid depressur.zation followed by a rapid heatup.

D. A rapid depressurization follrwed by a rapid cooldown.

QUESTION: 28

An uncontrolled cooldown is a brittle fracture concern because it
creates a large stress at the wall of the
reactor vessel.

A. compressive; inner
B. tensile; inner
C. compressive; outer

D. tensile; outer



GENERIC FUNDAMENTALS
PWR -~ FORM B

e of the following valves provides overpres
prote jon to limit the internal pressure in vessel
protect personnel and equipment?

A. afety
B. Control
Sentinel
Pressure regulating

oy - 2
(AN L:II N:

Rafer to the drawing of a hydraulically~operated valve that
shown in a throttled position (see figure on next page

Select the position of this valve following a loss of
-3

fluid pressure.

nyc

A. Fully open
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AUFESTION ¢
'.‘,L--A‘ N:

An operator attempts to close a fully-open manual gate
isolate a pump in a cooling water system that has been
down for maintenance. However, the operator i1s unable t
manually rotate the handwheel in the close direction

Which one of the following could cause this conditi¢
A. A hydraulic lock has developed under the valve

B. 4 hydraulic lock has developed in the valve Dbd
the valve disk and i1ts backseat.
The two halve g valve d jave expanded and are jammed

= h
againgt the valve seats.

(o)
O
1

The valve disk has jammed against 1ts backseat by the
difference in the thermal contraction of the stem and the
bonnet.

QUESTION:

To verify a manual valve in an operating system is cilosed

operator s.uould operate the valve handwheel in the:

A. open direction until the valve is fully open, then c
using normal force.

cpen direction until flow sounds are heard, tr
valve using normal force

close direction using normal force and verify there
substantial handwheel movement.

close direction until it stons {hen close it an additional
it

one~half turn using additicnal force necessary.
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QUESTION: 3

A liguid flow rate detector was installed with its low-pressure
sensing line filled with air and its high-pressure sensing line
tilled with water. 1If the detector is placed in service in an
operating system, indicated flow rate will be:

A. tzero.

B. equal to actual flow rate but greater than zeroc.

C. lower than actual flow rate.

D. higher than actual flow rate.

QUESTION: 34

Which one of the following will cause indicated vclumetric flow
rate Lo be 1¢ jer than actual velumetric flow rate using a
differential pressure flow detector that is connected to a
calibrated orifice?

A. System pressure decreases.

B. The orifice erodes over time.

C. Debris becomes lodged in tre orifice.

D. A leak develops in ..¢ low pressure sensing lire.

- 17 =
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QUESTION: 35

A differential (D/P) detector is being used to measure main steanm
flow rate. At a stcam flow rate of 5 ¥ 10" lbm/hr measured D/P
is 40 psid.

If steam flow changes such that currant D/P is 30 psid, what is
the current steam f’')w rate?

A. 2.11 x 10° 1bm/hr
B. 3.54 x 10° 1bm/hr
. 3.75 x 10° 1bm/hr

D. 4.33 x 1¢* 1bm/hr

QUESTION: 36

wWhich one of the folluwing flow devices produces the largest
unrecoverable head Jose when used in an operating fluid system?

A. Venturi
B. Flow nozzle
C. Pipe elbow

D. Orifice
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QUESTION® 37

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

The associated level instrument was calibrated with the water in
the tank at 100°F. If mass in the tank remains constant and the
water temperature increases to 120°F, the jindicatec level will:
A. increase in direct proportion to the temperature rise.

B. increase but remain less than actual level.

C. decrease in direct proportion to the temperature rise.

D. remain the same although acinal level increases.

TANK  OPEN

<)

o
CETECTOR

TANK DIFFERENTIAL PRESSURE LEVEL DETECTOR
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© the dravwing of a steam generat«

ietector (see figure below)

the reactor shutidown, steam generator
vertently decreased from 900 psig tc
perator error.

er the §/C pressures stabllize, indicated §/G level
2 than actual level if referenc~ leg flashing
after the condensing pot refills, ir ated level

yilize above actual level

stabllize below actual leve

A

nigher; decrease and stabilize near the actual

<

lower; increase and stabilize near the actual

e

FIEAR GEMERATOR

YaLve

13
;
!
LOUALMG E
e }

]

" AT
=

DETRCTOM !

[ e sy
»

W .
»» By
”

STEAN OENERATOR DIFFERENTIAL PREASURE LEVE)
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\‘}"
A simple bellOows pressure detector 1s located |
ntainment with its low pressure side vented t

If « main steam break raises containment pres
associated pressure indication (disregarding ar

1

effect on the bellows) will:
rease by
rease D)
ease by the square I«

ease by the square 1

LSTION: 41

shorting »~ccurs within a resistance temperature
(RTD), indication will fail:

[ON:

Which one of the following is commonly used ag
inner surface of a fission chamber for the purpose
detection?

A. U0, coating of natural enrichment on both electrode

Uy0y coating with highly enriched U-235 on both electrode
surfaces

coating of natural enrichment
chamber

coating of highly enriched U-23
chamber
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flow controller, the rang
measured varliable wvhere no

n emergency diesel generator (D/G) 1 v only power source
connected to 1ts emergency bus. he ) or © D/G direct

& Y
-

senses D/G )/ G flow ¢t
maintain a relatively constant D/G
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h one of the following describes the response
ting derivative controller, operating in automatic
increase in the controlled parameter above the contre
setpoint?

A. The controller will dev-lop an output signal that cont
t increase until the controlled parameter equals the
controller setpoint, at which time the output signal
constant.

The controller will develop an output signal that will

directly proportional to the difference between the
controlled parameter and the controller setpoint.

A

The controller will develop an output signal that continues

]
to increase until the controlled parameter ecuals the
controller setpoint, at which time the output signal

S Jecomes
Zero.

The controller will develop an output
directly proportional to the rate of
parameter.

signal
change

ortional controller,

e between the:

ontrol po and setpoint,

control pnint and proportional band.

deadband and setpoint,

deadband and proportional band
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QUESTION: 47

what precaution must be observed when transferring a valve
controller from the automatic mode to the manual mode of control?

A. Ensure that a substantial deviation is established between
the automatic mode and the manual mode.

B. Ensure that the valve controller output signals are matched
between the automatic mode and the manual mode.

C. Ensure that the automatic valve controller signal is
increasing before trausferring to the manual mode of control.

D. Ensure thi! th: automatic valve controller signal is
decreasing before transferring to the manual mode of control.

QUESTION: 48

Which one of the following is neot a normal indication of a
~as/vapor bound motor-operated centrifugal pump that is operating
in a cooling water system?

A. Fluctuating pump discharge pressure

B. Reduced system flow rate

C. Increased pump motor cu.rent

D. Increased pump noise level

QUESTICON: 49

When a centrifugal pump is operating at shutoff head, it is
pumping at capacity and discharge head.

A. maximum; minimum
B. maximum, maximum
C. minimum; minimum

D. minimum; maximum
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QUESTION: 50

The available net positive suction head for a pump may be
expressed as:

A. suction pressure minus saturation pressure of the fluid being
pumped.

B. suction pressure plus discharge pressure.

€. discharge pressure minus saturation pressure of the fluid
being pumped.

D. discharge pressure minus suction pressure.

QUESTION: 21

A centrifugal pump is operating in a closed system witn all
valves fully open. 1f the pump discharge valve is throttled 75%
closed, pump motor current will:

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. increase briefly, then return to original value.

D. decrease briefly, then return to original value.
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QUESTION: 52

Which one of the following is an indication of pump runout?
A. Low pump flow rate

B. High pump vibration

C. Low pump motor current

D. High pump discharge pressure

QUESTION: 53

A variable-speed positive displacement pump is operating at 100
rpm with a flow rate of 60 gpm in an open system. To decrease
pump flow rate to 30 gpm, pump speed must be decreased to
approximately:

A. 25 rpm.
B. 35 rpm.
c. 50 rpm.
D. 71 rpm.
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QUESTION: 54

Refer to the drawing of four sets of centrifugal pump operating
curves (see figure below). Each set of curves shows the
combination of two pump/system operating conditions.

Two identical constant-speed centrifugal pumps are operating in
series in an open system when one pump trips.

Whick set of operating curves depicts the "before" and “after"
conditions described above?

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

-
=

= \ / L
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QUESTION: 5%

Which one of the following is pnot an indication of a locked
reactor coolant pump rotor?

A. Low reactor coolant system flow trip
B. Decreased flow rate in unaffected loop(s)
C. Reactor coolant system pressure transient

D. Increased reactor coolant pump amps with possible breaker
trip

QUESTION: 56

A main generator is operating in parallel with the power grid.
If the voltage supplied to the generator field is slowly and
continuously decreased, the generator will experience high
current due to: (Assume no generator protective actuations
ocecur.,)

A. excextive generator Mwe.

B. excessi'’e generator KVAR (lagging).

C. excessive generator KVAR (lead .ng).

D. generator reverse power.

QUESTION: 57

A centrifugal pump is operating with the following parameters:

Speed = 1,800 rpm
Current = 40 amperes
Pump Head = 20 psi

Pump Flow Rate = 400 gpm

What will be the new value of pump head and current if the speed
is increased to 2,000 rpm?

A. 322 pai, 4% amps
B. 22 psi, 55 amps
C. 25 psi, 49 amps

D. 25 ps!, 55 amps
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QUESTION: 58

The starting current in an AC induction motor is much higher than
the full-lcad running current because:

A. the rotor does not develop maximum induced current flow until
it has achieved synchronous speed.

B. resistance is added to the electrical circuit afte. motor
start to lim't running current.

C. the stator is essentially a short circuit until a voltage is
developed in the rotor.

D. a large amount of electrical power ieg regquired to initially
establish a rotating magnetic field.

QUESTION: 59

The freguency of large AC motor starts should be limited to
prevent excessive:

A. wear of motor thrust bearings.
B. heat buildup within the motor windings.
C. torsional stresses on the motor shaft.

D. arcing and degradation of motor breaker contacts.

QUESTION: 60

Whenever possible, a heat exchanger should be placed in service
by introducing beth fluids gradually and simultaneously to:

A. maximize the heat transferred across the heat exchanger
tubes.

B. minimize boiling of the cooling water in the heat exchanger
tubes.

C. provide maximum temperatve control of the system being
cooled.

D. prevent excessive thermal stresses in the heat exchanger.
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QUESTION: 61

Refer to the drawing of a lube oil heat er’changer (see figure
below) .

If scaling occurs inside the cooling water tudes, cooling water
outlet temperature will _ and o0il outl!et temperature
will .  (Assume oll and cooling water flow rates remain
the same.)

A. decrease; decrease
B. decrease; increase
C. increase; decrease

D. increase; increase

LUBE Ol MEAY EXCHANGER
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QUESTI’ ¢ 62

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

Which one of the fullowing eflects would occur as a result of a
tube failure in the heiit exchanger?

A. Level in the tark . ncreases.
B. Flow in the low pressure system reverses.
C. Pressure in the lov pressure system decreases.

D. LP fluid heat exchanger outlet temperature decreases.

LP FLUID TANK
120

/

A

=

COOLING WATER SYSTEM

- 33 =
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QUESTIOUN: 63
b demineralizer is being used in a water purification system.
How will the accumulation of suspended solids in the

demi  «ralizer affect performance ¢of the Jdeminera’®izer?

A, .he rate of unwanted ion removal from the system will
d1ecrease.

The flow ra’'e of water through the demineralizer +will
increas«.

The number of ion exchange sites will decrease.

rate of resin depletion will increase.

64

exchange efficiency of a condensate demineralize., 1is
ned by performing calculation using the:

change in pH at the ocutlet of the demineralizer over a period
of time.

change in conductivity at the outlet of the demineralizer
over a period of time.

demineralizer inlet and outlet gH.
dem. neralizer inlet and outlet conductivit:

Y.

QUE= & 65

The plant is operating at 70% equiliorium puower level when the
temperature of reactor cocolant letdown passing throu h a bo.an-
turated mixed bed ion exchanger is gyecirsased by 20°F.

As a result, the boron concentration in the effluent of the ion
exchanger will because the affinity of the ion

exchanger for boron atoms has s eI
increcse; decreased
increase; increased
decrease; decreased

decrease; increased
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QUESTION: 66

Which one of the following functions or capabilities would remain
following a loss of control power to a typical 480 VAC bus feeder
breaker?

A. Remote breaker control capability

B. Breaker closing spring automatic rechzrging capability

C. Remote bus voltage indication

N. Remote breaker position indication

QUESTION: 67

Whici. one of the following available local circuit breaker
indicacions will provide the most reliable and positive
indicazion that a bus feeder breaker is open? (Assume the
follow’ g indications and mechanisms are operating properly.)

A. Lozd-side ammeter and overcurrent trip flags

B. Load-side ammeter and load-side voltage

C. OPEN/CLOSED mechanical flig indication and load-side voltage

D. OPEN/CLOSED mechanical flag indication and overcurrent trip
flags

QULSTION: 68

Under which one of the following preexisting conditions will
closing a circuit breaker between two electrical genearators cause
a sudden large and possibly damaging mechanical torque to be
exerted on both of the generators?

A. One generator is supplying a 3% higher voltage than the
other.

B. One genarator is supplying a 3% higher fregque 'y than tlie
other.

C. The voltage of one generator is <ut of pha.- with the other.

D. 'The capacity of one generator is twice that of the other
generator.
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QUESTION: 69

’ 4

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 1elay energized after the initiating
condition cleays.

¢

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

C. 7To increase circuit reliability ae any one of three contacts
can energlze the K-3 relay.

D. To ensure the K-3 relay can a ' w-.)sS be de rgized even with
the initiating condition present,.

€ T VDU ot rammmmm——————————— \
RR————; 1
|
i 91 CONTACT ) ’
i ¥ (| CLOSED @Y |
-l B PTIA TING
d — ncmum\ CONDITION |

- 2= 03 CONTACY

| TOVALVE 4

B T S — K3 RELAY

| CWCUNT { (ENERGIZE YO OPEN  .vE

' DEENERQIZE TO CLOE VALY

| e b L R S ———

TYPICAL VALVE CONTROL CIRCUIT
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QUESTION: 70

Closing the output breaker of the main generator with the
frequency of the generator higher than grid frequency will result
in the generator:

A. picking vp a portion of the grid reactive load (MVAR).

B. picking up a portion of the grid real load (Mwe).

C. behaving as a reactive load to the grid.

D. behaving as a real load to the grid.

QUESTION: 71

The function of high voltage electrical disconnects is to isolate
equipment electrically during conditions.

A. overcurrent
B. undervoltage
C. no-load

D. all normal and abnormal

QUESTION: 72

The follewing indications are observed for a motor breaker in the
control room:

Red nosition indicating light - OFF
Green position indicating light - OFF
Load amps indicate normal load current

Assuming one of the indicating lights is burned out, what is
the condition of the breaker?

A. Shut and racked in

B Open and racked in

C. Shut and racked to "test" position
D

Opein and racked to "test" position
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QUESTION: 73
A thermal neutron exists at an energy the epithermal

range and its cross section for absorption in U-235 as
the neutron energy decreases,

A. above; decreases
B. above; increases
C. below; decreases

D. below; increases

QUESTION: 74

Which one of the following combinations of critical core
coiditions indicates the most excess reactivity exists in the
core?

CONTROL ROD RCS BOARON
{CEA) POSITION CONCENTRA"ION
A. 25% inserted 500 ppm
B. 50% inserted 500 ppm
C. 25% inserted 1000 ppm
D. 50% inserted 1000 ppm
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QUESTION: 75

A reactor a* end of life has been shutdown from 100% power and
cooled dov  t 140°F over 3 days. During the cooldown, Boron
concentration ~as increased by 100 ppm. Given the following
absolute values of reactivities added during the cooldown, assign
a (+) or (=) as appropriate and choose the current value of
shiitdown margin.

Control Rods (CEAs) = ( ) 6.918% AK/K
Xenon = () 2.675% AK/K
Power Defect = () 1.575% AK/K
Boron = () 1.040% AK/K
Temperature = () 0.500% AK/K

A, =-8.558% AK/K
B, =6.,358% AK/K
C. =3.208% AK/K
D. =1.128% AK/K

QUESTION: 76

Over core life, plutonium isctopes are produced with delayed

neutron frartions that are than uranium delayed

neutron fractions, thereby causing reactor power transients to be
near the end of core life.

A. larger; slower
B. larger; faster
C. smaller; slower

D. smaller; faster
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AUIRSTTAN *
QL ESTION:

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

Power defect

Shutdown margin = 0.
Effective delayed neutron fraction 0.¢
Effective prompt neutron fraction 0.

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

A

B.

QUESTION: 78

Under vpn'‘ch one of the following conditions is a reactor
mos* lik«:y to have a positive moderator temperature coef

coolant temperature at beginning-of-

-~ " - Y -
oolant iperature at end-of-

temperature at beginning-of

temperature at end-of-life

-

Puring an RCS cooldown, positive reactivity
(assuming a negative moderator temperature
partially due to:

A. a decrease in the thermal utilizat

\
ULidid

an ilncrease 1n the thermal utilization facto

a decrease in the resonance escape probabil

an increase in the resonance escape probabil
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QUESTION: 80

The amount of boric acid required to increase the coolant boron
concentration by 50 ppm at BOL conditions (1200 ppm) is
approximately __ as the amount of boric acid
required to increase boron concentration by 50 ppm at EOL (100

ppm) .

A. the same
B. fo'r times as large
C. eight times as large

D. twelve times as .arge

QUESTION: 81
Given the following initial parameters:

Total power coefficient

Boron worth

Rod worth

Initial RCS boron concentration

-0.016% ak/k/percent
-0.010% ak/k/ppm
-0.030% ak/k/inch
500 ppm

Which one of the following is the final RCS boron concentration
required to support increasing plant )ower from 30% to 80% by
boraticn/dilution witr 10 inches of outward control rod (CEA)
motion. (Assume no -hange in xenon reactivity.)

A. 390 ppm

B. 420 ppm

C. 450 ppm

D. 470 ppm



USNRC GENERIC FUNDAMENTALS EXAMINATION
PWR - FORM B

QUESTION: 82

The reactor is exactly critical below the point of adding heat
(POAH) during a reactor startup at the end of core life. Control
rods (CEAs) are withdrawn for 20 seconds to establish a 0.5 dpm
startup rate.

Reactor power will increase:

A. continuously until control rods are reinserted.

B. and stabilize at a value slightly below the POAH.

C. temporarily, then stabilize at the original value.

D. and stabilize at a value slightly above the PCAH.

QUESTION: 83

As moderator temperature decreases, the magnitude of differential
rod worth will:

A. decrease due to shorter neutron migration length.
B. increase due to better moderation of neutrons.
C. decrease due to increased resonance absorption of neutrons.

D. increase due to increased neutron absorption in moderator.

QUESTION: 84

After a contral rod (CEA) is fully inserted (from the fully
withdrawn position), the effect on the axial flux shape is
minimal. This is because:

A. the differential rod worth is constant along the length of
the control rod.

B. the fully inserted control rod is an axially uniform poison.
C. a control rod only has reactivity worth if it is moving.

D. a variable poison distribution exists throughout the length
of the control iod.
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QUFSTION: 85

The control rod (CEA) insertion limits are power dependent
because the magnitude of:

A. power defect increases as power increases,
B. control rod worth decreases as power increases.

C. Doppler (fuel temperature) coefficient decreases as power
increases.

D. modera:or temperature coefficient increases as power
increases.

QUESTION: 86

Immediately after a reactor trip from sustained high power
operation, Xenon-135 concentration in the reactor will:

A. increase due to the decay of iodine already in the core.
B. decrease because xenon is produced directly from fission.

C. remain the same because the decay of iodine and xenon balance
each other out.

D. decrease immediately, then slowly increase due to the
differences in the half-lives of iodine and xenon.

QUESTION: 87

A reactor was operating for 42 weeks at a stable reduced power
level when a reactor trip occured. The reactor was returned to
critical after 12 hours and than ramped to 60% power in 6 hours.

How much time at steady state 60% power will be required to reach
equilibrium xenon?

A. 20 to 30 hours
B. 40 to 50 hours
C. 70 to 80 hours

D. Unable to determine without knowledge of previous power
history

- 42 =
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QUESTION: 88

Two identical reactors have been operating at a constant power

level for 1 week. Reacter A is at 50% power and Reactor B is at
100% power.

If both reactors trip/scram at the same Lime, Xe~135 will peak
first in reactor _ ___and the highest Xe-135 reactivity peak
will occur in reactor ‘

A. ; B

B. ; A

QUESTION: 89
Which one of the feollowing will cause reactor power to slowly
fluctuate between the top and bottom of the core with steady
state steam demand?
A. Feedwater variations

Dropped center control rod (CEA)

Xenon oscillation

Samarium oscillation

QUESTION: S0

A reactor startup is being performed 5 hours after a reactor

scram from 100% equilibrium power. The plant is being returned
to rated power at Z.T¥ain instead of the normal rate of
0.5%/min.

At the faster rate of power icrease,
xenon will occur _and the
xenon will be

the minimum amount
amount of egquilibrium

A, sooner; the same
sooner; smaller
later; the same

later; smaller
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QUESTION: 91

A reiactor has been operating at full power for several days when
it is shut down rapidly (within 2 hours) for ma‘ntenance. How
will core xenon reactivity change?

A. Feak ‘r. 6 to 10 hours and then decay to near zero in 2 to 4
days.

B. Peak in 6 to 10 hours and then decay to near zero in about 1
day.

C. Peak in 2 to 4 hours and then decay to near zero in 3 to 4
days.

D. Peak in 2 to 4 hours and then decay to near zern in about 1
2ey.

QUESTION: 92

The reactor is near the end of its fuel cycle. Reactor power and
coolan* temperature are being allowed to “coastdown."

whv is boron dilution no longer used to compensate for fuel
depletion?

A. Boron concentra“ion has become so high that very large
amounts of horon must be added to produce a small change in
boron concent:ation.

B. The reactivity worth of the boron has _2creased to such a low
value that very large amounts of water must be added %o
preduce 1 small change in reactivity.

C. Boron concentration has become so low that very large amounts
of water must be added to produce a smi.ll change in boron
concentration.

D. The reactivity worth of the boron has increased so much that

riactivity changes vi: boron dilution cannot be safely
controlled b; the cperator.

- 44 =
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QUESTION: 93

Which one of the following will Le controlled by an operator to
add positive reactivity when taking the reactor critical during a
reactor startup?

A. RCS boron and control rods only

B. Control rods and moderator temperature only

C. Moderator temperature, RCS boron, and control rods

D. RCS flow, conurol rods, and moderator temperature

QUESTION: 94

A reactor startup is in progress and the reactor is slightly
subcritical. Assuming the reactoyr remains subcritical, a short
cecntrol rod (CEA) "‘%hdrawal vwill cause the reactor startup rate
indication t¢ increase rapidly in the positive direction, and
then:

A. rapidly decrease and stabilize at & negative 1/3 dpm.
B. gradually decrease and stabilize at zerc.

C. stabilize until the point of adding heat is reached; then
decrease to zero.

D. continue a rapid incrazase until the pcint of adding heat is
reached; then decrease to zrro.

QUESTION: 95

During a reactor startup, the operator adds 1.0% AK/K of positive
reactivity by withdrawing contreol rods (CEAs), thereby increasing
egquilibrium source rang: neutron Jevel from 220 cps to 440 cps.

To raise equilibrium source range neutron level to 880 cps, an
additional of positive reactivity must be added.

A. 4.0% AK/K
B. 2.0% AK/K
Cc. 1.0% AK/K

D. 0.5% &K/K
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QUESTION: 96

Which one of the following statements describes count rate
characteristics after a 5 second control rod (CEA) withdrawal
with the reactor very close to criticality? (Assume the reactor
remains subcritical).

A. There will be no change in count rate until criticality is
achieved.

B. The count rate will rapidly increase (prompt jump) to a
stable higher value.

C. The count rate will rapidly increare (prompt jump) then
gradually increase and stabilize at a higher value.

D. The count rate will rapidly increase (prompt jumg) then
gradually de- _ease and stabilize at the previous valuc.

QUESTION: 97

The foliowing data were obtained during a reactor startup:

Red Position :
(units witidrawn (CPS)
0 20

10 25

15 29

20 33

25 40

3v 50

Assuming uniform differential rod worth, at what rod height will
criticality occur?

A. 25 to 45 units withdrawn
B. 46 to 55 units withdrawn
C. 56 to &5 units w.thdrawn

D. 66 to 75 units withdrawn

- 46 =
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QUESTION: 98

An estimated critical rod position (E2CP) has been caliculated for
a reactor startup to be performed 15 hours after a trip from 10C%
power equilibrium conditions. Which one of the following
conditions would cause the actual critical rod position to be
higher than the predicted critical rod position?

A. A 20% value for reactor power was used in the ECP
calculation.

3. Reactor criticality is achieved approximately 2 hours earlier
than anticipated.

C Steam generator pressures are decreased by 100 psi just prior
to criticaiity.

D. Current boron concentration i3 10 ppm lower than the value
used in the ECP calculation.

QUESTION: 99

With K,y = 0.985, how much reactivity must be added to make the
reactor exactly criticals

A, 1.54% ak/k
B. 1.52% ak/k
C. 1.50% ak/k

D. 1.48% ak/k

QUESTION: 100

A reactor is critical sevecsal decades below the point of adding
heat (POAH) when a small amount of positive reactivity is added
to the core. If the exact same amount of '.ggative reactivity is
again added to the core prior to reaching ‘..« POAH, reactor power
will stabilize:

A. higher than the initial power level but below thr POAH.

B. lower than the initial power level.

C. at the initial power level.

D. at the POAH.



