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LETTER DISTRIBUTED TO THE TRAINING MANAGERS AT THE FOLLOWING FACILITIES: 

Dresden, Docket Nos. 50-237; 50-249 
Duane Arnold, Docket No. 50-331 
Point Beach, Docket Nos. 50-266; 50-301 
Prairie Island, Docket Nos. 50-282; 50-306 
Quad Cities, Docket Nos. 50-254;"'50-265 
Zion, Docket Nos. 50-295; 50-304 

On June 5, 1991, the NRC administered a Generic Fundamentals Examination 
Section (GFES) of the written operator licensing examination to employees of 
your facility. Enclosed with this letter is a copy of the examination 
including the answer key, the grading results for your facility, and copies of 
the individual answer sheets for each of the applicants taking the examination 
from your facility. 

Please forward the results to the applicants along with the copies of their 
answer sheets. A "P" in the column labeled FINAL GRADE indicates a passing 
grade for this examination. An "F" in the column labeled FINAL GRADE 
indicates a failing grade for this examination. Passing Grade for the GFES is 
80%. 

If you have any questions concerning this examination, please contact 
Mr. Paul Doyle at (301) 492-1058. 

Enclosures: 
1. Examination Form 11 A11 with answers. 

Sincerely, 

Geoffrey C. Wright, Chief 
Operations Branch 

2. Examination Results Summary for facility. 
3. Copies of each candidate's individual answer sheet. 
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On June 5, 1991, the Nuclear Regulatory Commission administered a Generic 
Fundamentals Examination Section (GFES) of the written operator licensing 
examination. 

Your facility did not participate in this examination. However, a copy of the 
master BWR/PvlR GFES examination with the answer key is enclosed for your 
information. 

If you have any questions concerning this master examination copy, please 
contact Mr. Paul Doyle at (301) 492-1058. 

Enclosure: As stated 

cc w/o enclosure: 
DCD/DCB (RIDS) 
P. Doyle, LOLB 

RII I 
rrn ,, r-
,... I_\ ~'Y 

Burdi'Ck/cg 
06/CJ...7 /91 

RII I 

/Jlr<d{r--
06/1..-7/91 

Sincerely, 

ORIGINAL SIG11ED BY GEO:!I'FilEY C. WRE=.": 

RIII 

~fg(t 
06/Z//91 

Geoffrey C. Wright, Chief 
Operations Branch 



• • 

UNITED STATES NUCLEAR REGULATORY COMMISSION 
BOILING WATER REACTOR GENERIC FUNDAMENTALS EXAMINATION 

JUNE 1991 - FORM A 

Please Print: 

Name: 

Facility: 

ID Number: 

Start Time: 

INSTRUCTIONS TO CANDIDATE 

Use the answer sheet provided. Each question 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 
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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 provided on the cover sheet of 
the examination. 

(2) Fill in the name of your facility. 

(3) Fill in the ID-Number you were given at registration. 

(4) Fill in your start and stop times at the appropriate time. 

(5) Three handouts are provided for your use during the examina
tion, an Equations and Conversions sheet, instructions for 
filling out the answer sheet, and Stearn Table booklets. 

(6) 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. 

(7) Scrap paper will be provided for calculations. 

(8) Any questions about an item on the examination should be 
directed to the examiner only. 

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

(10) Restroom trips are limited. Only ONE exarninee may leave the 
room at a time. In order to avoid the appearance or 
possibility of cheating, avoid all contact with anyone 
outside of the examination room. 

(11) After you have 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. 

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

(13) After turning in your examination materials, leave the 
examination area, as defined by the examiner. If after 
leaving you are found in the examination area while the 
examination is in progress, your examination may be 
forfeited. 
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GENERIC F1JNDAMETAIS EXAMINATION SECTION 
EQUATIONS AND CONVERSIONS HANDOUT SHEET 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 1 

Refer to the drawing of two pressure vessels with relief 
protection (see figure 1). 

Vessel A is completely filled with water and vessel B is in a 
saturated, two-phase condition. Both vessels are currently 
pressurized to 50 psig and are protected by identical relief 
valves. 

If both relief valves open simultaneously, the faster pressure 
reduction will occur in vessel and the faster mass loss 
will occur in vessel 

A. A; A 

B. A; B 

C. B; A 

D. B; B 

How will a typical motor-operated valve respond to a loss of 
electrical power? 

A. Open fully 

B. Close fully 

C. Remain as is 

D. Move to 50 percent open 

1 
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QUESTION: 3 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

Why must an operator pay particular attention to auto/manual 
valve controllers when placed in the MANUAL mode? 

A. Manual valve control is not as stable as automatic valve 
control. 

B. Valve position will no longer change in response to 
changes in system parameters. 

c. The position of the valve can only be determined locally 
during manual control. 

D. The valve can only be operated locally during manual 
valve control. 

QUESTION: 4 

Emergency Core Cooling Systems (ECCS) typically have check valves 
in the discharge lines from the ECCS pumps to the reactor vessel. 
How does the check valve operate? 

A. The valve is opened by flow and pressure from the discharge 
of the associated ECCS pump. 

B. Instrument air is supplied to the valve operator when the 
associated ECCS pump is stopped to close the valve and ensure 
no leakage across the seat. 

c. The valve will begin to modulate when the associated ECCS 
pump is started to ensure adequate recirculation flow. 

D. An air solenoid admits air to the valve upon ECCS pump start 
to ensure that the valve opens. 

2 



QUESTION: 5 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

The purpose of backseating a manual valve in an operating system 
is to: 

A. isolate system pressure from the packing and stuffing box 
to minimize packing leakage. 

B. fully remove the valve disk from the flow stream to minimize 
system headloss. 

c. provide a backup means of flow isolation in the event of 
primary seat leakage. 

D. provide a backup means of flow isolation in the event of 
a pipe break. 

QUESTION: 6 

In contrast to a thermocouple, a resistance temperature detector 
(RTD) : 

A. is used in high temperature applications. 

B. does not require an external power supply for temperature 
indication. 

c. uses a single type of metal in the sensing element. 

D. is commonly placed in direct contact with the monitored 
substance. 

QUESTION: 7 

How will flow rate indication be affected if the equalizing valve 
for the associated differential pressure detector is fully 
opened? 

A. Increase temporarily, then return to initial value 

B. Decrease temporarily, then return to initial value 

c. Increase to the maximum value 

D. Decrease to the minimum value 

3 



QUESTION: 8 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

The flow rate of a fluid passing through a venturi can be 
determined by measuring the: 

A. differential pressure of the fluid as it passes through the 
venturi. 

B. linear displacement of a metering plug installed in the 
throat of th.e venturi. 

c. change in the velocity of the fluid as it passes through the 
venturi. 

D. rotation of a paddle wheel type device installed in the 
throat of the venturi. 

QUESTION: 9 

Refer to the drawing of four tank differential pressure level 
detectors (see figure 2). 

The tanks are identical with equal water levels and both are 
pressurized to 20 psig. All detectors were calibrated at the 
current water temperature and 70 degrees F external (ambient) 
temperature. 

Which detectors will provide the MOST ACCURATE level indication 
following an increase in external (ambient) temperature from 70 
degrees F to 100 degrees F? (Assume water temperature and 
external pressure do not change.) 

A. 1 and 3 

B. 2 and 4 

C. 1 and 4 

D. 2 and 3 

4 



USNRC GENERIC FUNDAMENTALS EXAMINATI0N 
BWR - FORM A 

QUESTION: 10 

Ref er to the drawing of a bellows-type differential pressure 
detector (see figure 3). 

The spring in this detector (shown in a compressed state) has 
weakened from long-term use. If the actual differential pressure 
(D/P) is constant, how will indicated D/P respond as the spring 
weakens? 

A. Decrease, because the high pressure will compress the 
more. 

B. Increase, because the high pressure will compress the 
more. 

c. Decrease, because the spring will expand more. 

D. Increase, because the spring will expand more. 

QUESTION: 11 

Which one of the following parameters requires square root 
compensation when measured by differential pressure (D/P) 
detectors? 

A. Reactor vessel level 

B. Condenser vacuum 

c. Reactor vessel pressure 

D. Recirculation pump flow rate 

5 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 12 

Gamma radiation contributes to the output of a fission chamber by 
reacting primarily with the: 

A. U-235 coating on the detector walls. 

B. detector leads. 

c. center electrode. 

D. detector gas. 

QUESTION: 13 

Which one of the following will cause an upscale failure of a 
fission chamber neutron detector? 

A. The detector electrode high voltage power supply output has 
decreased due to setpoint drift. 

B. The power supply to the amplifier circuits for the neutron 
monitoring instrument drawer has failed. 

C. The detector chamber has become flooded with water due to 
leakage around the electrodes. 

D. The uranium-235 in the detector coating has been transformed 
to uranium-236 by neutron absorption. 

6 



USNRC GENERIC FUNDAMENTALS EXAMINATI0N 
BWR - FORM A 

QUESTION: 14 

Refer to the drawing of a gas-filled detector characteristic 
curve (see figure 4). 

What is an advantage of operating a fission chamber neutron 
detector with a voltage at the high end (vice low end) of the 
proportional region? 

A. Gas amplification will be minimized, which will prolong 
detector life. 

B. The difference between the magnitude of neutron and gamma 
pulse heights will be larger, which improves gamma 
compensation. 

c. The space charge effect will be minimized, which ensures that 
detector output is directly proportional to the number of 
ionizing events. 

D. A greater number of primary ionizations will occur from a 
given radiation field, which increases the sensitivity of the 
detector. 

-QUESTION: 15 

If the turbine shaft speed signal received by a typical turbine 
governor control system fails low during turbine startup, the 
turbine governor will cause turbine speed to: 

A. increase, until an upper limit is reached or the turbine 
trips on overspeed. 

B. decrease, until the mismatch with demanded turbine speed is 
nulled. 

c. decrease to minimum speed. 

D. cycle approximately 5 percent above and below the current 
speed. 

7 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 16 

Which one of the following describes the response of a direct 
acting proportional-integral controller, operating in automatic, 
to an increase in the controlled parameter above the controller 
setpoint? 

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

B. The controller will develop an output signal that will remain 
directly proportional to the difference between the 
controlled parameter and the controller setpoint. 

c. The controller will develop an output signal that continues 
to increase until the controlled parameter equals the 
controller setpoint, at which time the output signal becomes 
zero. 

D. The controller will develop an output signal that will remain 
directly proportional to the rate of change of the controlled 
parameter. 

QUESTION: 17 

The output pressure of a pneumatic controller is typically 
insufficient to drive a valve actuator accurately. To overcome 
this problem, a pneumatic control system will NORMALLY employ 
a/an: 

A. valve actuating lead/lag unit. 

B. pressure regulator. 

c. valve positioner. 

D. air accumulator. 

8 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 18 

Which one of the following changes in pump operating parameters 
will DIRECTLY lead to pump cavitation in a centrifugal pump that 
is operating in an open system? 

A. Steadily increasing pump inlet temperature. 

B. Steadily decreasing pump speed. 

c. Steadily increasing pump suction pressure. 

D. Steadily increasing pump discharge pressure. 

QUESTION: 19 

Which one of the following pumps should be started with its 
discharge valve throttled? 

A. Centrifugal 

B. Gear 

c. Reciprocating 

D. Screw 

QUESTION: 20 

A centrifugal firewater pump takes a suction on an open storage 
tank and discharges through a fire hose. Which one of the 
following will cause the pump to operate at shutoff head? 

A. The fire hose nozzle is raised to an elevation that prevents 
any flow. 

B. Suction temperature is increased to the point.that gas 
binding occurs: 

c. Pump speed is adjusted to the value at which cavitation 
occurs. 

D. Suction pressure is adjusted until available net positive 
suction head is reduced .to zero feet. 

9 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 21 

A centrifugal pump is operating at rated conditions in an open 
system. If a system transient results in the pump operating at 
runout, which one of the following indications will be present? 

A. Increased discharge pressure 

B. Decreased pump motor current 

c. Increased pump vibration 

D. Decreased pump flow rate 

QUESTION: 22 

A centrifugal pump is operating at rated conditions in an open 
system with all valves fully open. If the pump discharge valve 
is throttled to 50 percent closed, pump discharge pressure will 

and pump motor current will 

A. increase; decrease 

B. decrease; increase 

c. increase; increase 

D. decrease; decrease 

QUESTION: 23 

A centrifugal pump is operating at rated conditions in an open 
system with all valves fully open. If the pump suction valve is 
throttled to 50 percent closed, pump suction pressure will 

and pump flow rate will 

A. increase; decrease 

B. decrease; remain the same 

c. increase; remain the same 

D. decrease; decrease 

10 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 24 

A centrifugal pump is susceptible to overheating and cavitation 
while operating with its discharge valve closed, unless: 

A. the pump is steam driven. 

B. minimum flow protection is provided. 

c. pump seal cooling is provided. 

D. the suction valve is also closed. 

QUESTION: 25 

A positive displacement pump (PDP) is operating in an open 
system. PDP parameters are as follows: 

PDP speed = 1000 rpm 
PDP discharge pressure = 2000 psig 
PDP suction pressure = 50 psig 
PDP flow rate = 150 gpm 

Which one of the following changes will cause PDP flow rate 
to exceed 200 gpm? 

A. A second identical discharge path is opened. 

B. PDP speed is increased to 1500 rpm. 

c. PDP suction pressure is increased to 120 psig. 

D. Downstream system pressure is decreased to 1000 psig. 

11 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 26 

A positive displacement pump with a three-phase AC induction 
motor is operating to maintain 1600 psig in a hydraulic fluid 
system. If the voltage supplied to the pump motor is slowly 
reduced by 20 percent, the pump motor current will 
and pump speed will (Assume the motor does NOT 
stall.) 

A. decrease; remain the same 

B. increase; remain the same 

c. decrease; decrease 

D. increase; decrease 

QUESTION: 27 

Which one of the following describes the motor current 
indications that would be observed during the start of a large 
AC motor-driven centrifugal pump with a closed discharge valve? 

A. Amps slowly increase to the no-load value over a period of 
five time constants. 

B. Amps immediately increase to the no-load value and stabilize. 

C. Amps immediately increase to many times the no-load value and 
then decrease to the no-load value. 

D. Amps immediately increase to many times the no-load value and 
then decrease rapidly to zero due to overload protection. 

QUESTION: 28 

A difference in electrical potential is measured in: 

A. amps. 

B. volts. 

C. ohms. 

D. volt-amps reactive. 

12 



USNRC GENERIC. FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 29 

A main generator that is operating on the grid has the following 
indications: 

- 100 MWe 
- 0 MVAR 
- 2,900 amps 
- 20,000 volts 

If main generator excitation is reduced, amps will 
MWe will 

A. decrease; decrease 

B. increase; decrease 

c. decrease; remain the same 

D. increase; remain the same 

QUESTION: 30 

A 4160 volt diesel generator (D/G) is loaded to 2850 kW with a 
0.85 lagging power factor. What is the kVAR load on the D/G? 

A. 3353 kVAR 

B. 2850 kVAR 

C. 1766 kVAR 

D. 503 kVAR 

13 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 31 

The rate of heat transfer between two liquids in a heat exchanger 
will be increased if the: (Assume single-phase conditions and a 
constant specific heat capacity.) 

A. temperature of both liquids is decreased by 20 degrees F. 

B. temperature of both liquids is increased by 20 degrees F. 

c. flow rate of the colder liquid is decreased by 10 percent. 

D. · flow rate of the hotter liquid is increased by 10 percent. 

QUESTION: 32 

Refer to the drawing of a water cleanup system (see figure 5). 

Valves A, B, and D are fully open. Valve C is 20 percent open. 
All temperatures are as shown. Valve c is then opened to 50 
percent. How will the temperatures at points 3 and 6 be 
affected? 

Point 3 Point 6 

A. Increase Increase 

B. Decrease Increase 

c. Increase Decrease 

D. Decrease Decrease 

14 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 33 

steam has been admitted to a condenser for 25 minutes with no 
cooling water during a condenser startup. Initiating cooling 
water at this time will: 

A. reduce the stress on the shell of the heat exchanger by 
gradually warming the shell. 

B. reduce the stress on the tubes of the heat exchanger by 
gradually warming the tubes. 

c. induce rapid thermal stresses on the welds joining the tubes 
to the tubesheet. 

D. induce rapid thermal stresses on the shell of the heat 
exchanger. 

QUESTION: 34 

A pressure gauge 
vacuum. What is 
"laCUUr.1? (Assume 

A. 1. 0 psi a 

B. 1.5 psi a 

c. 13.5 psi a 

D. 14.0 psi a 

QUESTION: 35 

on a condenser reads 27 inches of mercury (Hg) 
the absolute pressure corresponding to this 
an atmospheric pressure of 15 psia.) 

The discharge valve for a large operating centrifugal pump should 
be positioned slowly to minimize the: 

A. change in available net positive suction head. 

B. potential for causing water hammer. 

c. differential pressure stress exerted on the valve disk and 
stem. 

D. mechanical wear on the valve seat and stem packing. 

15 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 36 

The plant is operating normally at 50 percent power. Which one 
of the following will result from a cooling water tube failure in 
the main condenser? 

A. Increased condenser vacuum 

B. Increased condensate conductivity 

c. Decreased condensate pump net positive suction head (NPSH) 

D. Decreased condensate pump flow rate 

QUESTION: 37 

High differential pressure in a demineralizer could be caused by 
all of the following EXCEPT: 

A. resin exhaustion. 

B. coagulation. 

c. crud buildup. 

D. high flow rate. 

QUESTION: 38 

Which one of the following describes the PRIMARY purpose of a 
mixed-bed demineralizer? 

A. To increase the number of ions in water 

B. To reduce the conductivity of water while maintaining a 
nearly neutral pH 

c. To increase the pH of water by reducing the number of 
positively charged ions in it 

D. To remove particles and suspended solids from water 

16 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 39 

As the operating time of a demineralizer increases, the 
differential pressure across the demineralizer: 

A. decreases due to resin bead surface erosion. 

B. increases due to depletion of ion exchange sites. 

c. decreases due to resin breakdown. 

D. increases due to trapping of suspended solids. 

QUESTION: 40 

Which one of the following local breaker indications will provide 
the MOST RELIABLE information for determining the position of a 
4160 volt bus feeder breaker? 

A. OPEN/CLOSED indicating lights and load-side voltage 

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

c. OPEN/CLOSED indicating lights and load-side current 

D. OPEN/CLOSED mechanical flag and load-side current 

QUESTION: 41 

Refer to the drawing of a typical valve control circuit (see 
figure 6). 

The purpose of the K3 relay is to:· 

A. hold the valve open after one or both initiating conditions 
have cleared, even if the reset pushbutton (Sl} is depressed. 

B. hold the valve open even if one or both initiating conditions 
have cleared. 

C. close the valve as soon as either initiating condition has 
cleared. 

D. close the valve as soon as both initiating conditions have 
cleared. 

17 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 42 

If a generator output breaker is closed with generator frequency 
lower than grid frequency, which one of the following will 
result? (Assume that no generator protection relay actuates.) 

A. The generator will motorize. 

B. The voltage_ of the generator will decrease to compensate for 
the lower frequency. 

C. The generator will accept too much load. 

D. The entire connected system will operate at the frequency of 
the lowest frequency (the oncoming) generator. 

QUESTION: 43 

Loss of breaker control power will: 

A. remove all local indication of breaker position. 

B. prevent local tripping of the breaker. 

c. remove the remote breaker tripping capability. 

D. prevent the breaker from tripping on overcurrent. 

QUESTION: 44 

High voltage electrical disconnects function to: 

A. adjust the voltage output from a main power transformer. 

B. trip open before bus feeder breakers upon electrical bus 
faults. 

c. provide equipment isolation under no load conditions. 

D. bypass and isolate an electrical bus while maintaining the 
downstream buses energized. 

18 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 45 

Which one of the following ranges contains the energy level of 
thermal neutrons in a reactor operating at full power? 

A. 0.001 to 0.01 ev 

B. 0.01 to 0.1 eV 

c 0.1 to 1 ev 

D. 1 to 10 eV 

QUESTION: 46 

The best neutron moderator is 
atoms. 

A. dense; large 

B. not dense; large 

'-. dt:nbe:; small 

D. not dense; small 

QUESTION: 47 

and is composed of 

Which one of the ;following, if decreased, will NOT affect Keff? 

A. Fuel enrichment 

B. Control rod worth 

c. Neutron contribution from neutron sources 

D. Shutdown margin when the reactor is subcritical 
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BWR - FORM A 

QUESTION: 48 

In a subcritical reactor, Keff was increased from 0.85 to 0.95 by 
rod withdrawal. Which one of the following is closest to the 
amount of reactivity that was added to the core? 

A. 0.053 delta-K/K 

B. 0.124 delta-K/K 

c. 0.176 delta-K/K 

o. 0.229 delta-K/K 

QUESTION: 49 

A reactor startup is being performed 
Rod withdrawal is stopped just prior 
count rate is allowed to stabilize. 
actions are taken. 

with xenon-free conditions. 
to criticality and neutron 
No additional operator 

During the next 30 minutes count rate will: 

A. remain essentially constant. 

B. slowly decrease and stabilize due to long-lived delayed 
neutron precursors. 

c. slowly decrease to its pre-startup level due to buildup of 
xenon-135. 

o. slowly increase to criticality due to long-lived delayed 
neutron precursors. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 50 

How does the effective delayed neutron fraction vary over 
core life? 

A. Increases due to the burnup of U-238 

B. Decreases due to the buildup of Pu-239 

c. Increases due to the buildup of Pu-239 

D. Decreases due to the burnup of U-238 

QUESTION: 51 

The reactor is currently at end-of-life in its fuel cycle, and 
it will be refueled next month. In comparison to the current 
moderator temperature coefficient (MTC) , the MTC after refueling 
will be: 

A. less negative at all coolant temperatures. 

B. more negative at all coolant temperatures. 

C. less negative below approximately 350 degrees F coolant 
temperature and more negative above approximately 350 
degrees F coolant temperature. 

D. more negative below approximately 350 degrees F coolant 
temperature and less negative above approximately 350 
degrees F coolant temperature. 

QUESTION: 52 

Which one of the following pairs of fuel isotopes contain 
significant contributors to the total neutron resonance capture 
in the core? 

A. U-235 and Pu-240 

B. U-238 and Pu-239 

c. Pu-239 and U-235 

D. Pu-240 and U-238 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 53 

A notch movement of a control rod represents a rod travel of 
inches. 

A. 2 

B. 3 

c. 6 

D. 12 

QUESTION: 54 

The reverse power effect (or reverse reactivity effect) 
occasionally observed when a shallow control rod is withdrawn one 
or two notches is due to a relatively: 

A. large local power increase being offset by a moderator 
temperature-related power decrease. 

B. small local power decrease due to the shadowing effect of 
nearby control rods. 

c. small local power decrease due to increased local Doppler 
effects. 

D. large local power increase being offset by a void-related 
power decrease. 
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BWR - FORM A 

QUESTION: 55 

If the void fraction surrounding centrally located fuel bundles 
increases, the worth of the associated control rod(s) will: 

A. decrease, because more neutrons are able to travel from one 
fuel bundle to the next without being absorbed by the control 
rod. 

B. increase, because thermal neutrons will travel farther 
resulting iri a larger fraction of thermal neutrons being 
absorbed by the control rod. 

c. decrease, because more neutrons are resonantly absorbed in 
the fuel as they are being thermalized resulting in fewer 
thermal neutrons to be absorbed by the control rod. 

D. increase, because control rods are epithermal neutron 
absorbers and neutrons remain at higher energies longer due 
to the longer slowing down length. 

QUESTION: 56 

Duri~~ ~~~~tor power operations, the axial neutron flux shape is 
affected most by withdrawal of control rods and the 
radial neutron flux shape is affected most by withdrawal of 

control rods. 

A. shallow; shallow 

B. deep; shallow 

c. shallow; deep 

D. deep; deep 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 57 

Compared to other poisons in the core, the TWO characteristics 
that cause Xe-135 to be a MAJOR reactor poison are its relatively 

absorption cross section and its relatively 
variation in concentration for large reactor power changes. 

A. small; large 

B. small; small 

c. large; small 

D. large; large 

QUESTION: 58 

A reactor has been operating at 100 percent power for 1 week 
when power is ramped in 4 hours to 50 percent. Which one of 
the following describes the new equilibrium xenon concentration? 

A. One-half the 100 percent value 

B. Less than one-half the 100 percent value 

c. More than one-half the 100 percent value 

D. Remains the same because it is independent of power 

QUESTION: 59 

Reactor power is increased from 50 percent to 60 percent in 
1 hour. The most significant contributor to the initial change 
in xenon reactivity is the increase in: 

A. xenon production from fission. 

B. xenon decay to cesium. 

c. xenon absorption of neutrons. 

D. xenon production from iodine decay. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 60 

A reactor has been operating at 75 percent power for 1 week when 
power is decreased to 50 percent over a 1 hour period. Which one 
of the following statements explains how xenon concentration will 
initially change? 

A. Decreases, because the xenon production rate from fission has 
decreased 

B. Increases, because of the reduced rate of xenon burnout 

c. Decreases, because the rate of xenon decay exceeds the rate 
of production from fission 

D. Increases, because of continued xenon production from sm-149 

QUESTION: 61 

A reactor has been operating at 50 percent power for 4 days. 
Power is then increased to 100 percent over a 1 hour period. How 
much time will be required for xenon concentration to reach its 
MINIMUM value after the power increase? 

A. 4 to 8 hours 

B. 10 to 15 hours 

c. 40 to 50 hours 

D. 70 to 80 hours 

QUESTION: 62 

The plant has been operating at full power for 1 month when a 
scram occurs. During the first 3 hours after the scram, xenon 
concentration will and samarium concentration will 

A. decrease; increase 

B. increase; increase 

C. decrease; remain the same 

D. increase; remain the same 
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BWR - FORM A 

QUESTION: 63 

Just prior to refueling, control rods are nearly fully withdrawn 
at 100 percent power. After refueling, the control rods are 
inserted much farther into the core at 100 percent power. 

Which one of the following is the reason for the change in full 
power control rod position? (BOL = beginning of core life. 
EOL =end of core life.) 

A. Reactivity from power defect at BOL is much greater than at 
EOL. 

B. Reactivity from void coefficient at EOL is much greater than 
at BOL. 

C. The excess reactivity in the core at BOL is much greater than 
at EOL. 

D. The integral control rod worth at EOL is much greater than 
at BOL. 

QUESTION: 64 

A critical reactor will become prompt critical if the reactivity 
added is equal to the: 

A. effective prompt neutron fraction. 

B. effective delayed neutron fraction. 

C. worth of the most reactive rod. 

D. worth of the least reactive rod. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 65 

During reactor startup, critical rod position is affected by: 

A. core flow rate. 

B source range initial count rate. 

c. recirculation ratio. 

D. fuel burnup. 

QUESTION: 66 

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 

A. double; subcritical 

B. double; critical 

c. more than double; subcritical 

D. more than double; critical 

QUESTION: 67 

When the reactor is exactly critical, reactivity is: 

A. greater than 1.0 delta-K/K. 

B. equal to 1.0 delta-K/K. 

c. less than 1.0 delta-K/K. 

D. undefined. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 68 

During a reactor startup, a stable positive 30 second reactor 
period is achieved with no further reactivity addition. The 
reactor is: 

A. exactly critical. 

B. supercritical. 

c. subcritical. 

D. prompt critical. 

QUESTION: 69 

A reactor is being started up with a stable positive 100 second 
period and power is entering the intermediate range (below the 
point of adding heat). Assuming no operator action, which one of 
the following describes the response of reactor period? 

A. Reactor period will remain constant through all ranges of 
intermediate range indication. 

B. As heat production in the reactor exceeds ambient losses, 
the temperature of the moderator will increase, adding 
negative reactivity, and reactor period will become infinite. 

C. As heat production in the reactor exceeds ambient losses, 
the resulting fuel temperature increase adds positive 
reactivity to counteract the negative reactivity added by 
increased moderator temperature, and reactor period will 
become infinite. 

D. Prior to reaching the point of adding heat, fuel temperature 
will increase, adding positive reactivity, which causes 
reactor period to become shorter and shorter until a scram 
occurs. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 70 

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

Assume: 13. = 0. 0057~5 
l = 1 x 10 :;ec 
leff = 0.1 sec 

A. 0.16% delta-k/k 

B. 0.19% delta-k/k 

c. 0.23% delta-k/k 

D. 0.29% delta-k/k 

QUESTION: 71 

Reactor power was increased from 20 percent to 30 percent in 
1 hour using only control rod withdrawal. Which one of the 
following describes the response of void fraction during the 
power increase? 

A. Void fraction increases. 

B. Void fraction decreases. 

c. Void fraction initially increases, then decreases back to the 
original value. 

D. Void fraction initially decreases, then increases back to the 
original value. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 72 

The reactor is operating at 70 percent power when one 
recirculation pump trips. Reactor power will 
of the effects of the coefficient. 

A. decrease; void 

B. increase; moderator temperature 

c. decrease; moderator temperature 

D. increase; void 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 73 

Refer to the drawing of a differential pressure manometer (see 
figure 7). 

A differential pressure manometer filled with water is installed 
across an orifice in a ventilation duct to determine the 
direction of airflow. Pl and P2 are pressures sensed in the 
ventilation duct. 

With the conditions shown, Pl is 
is to the 

A. greater; right 

B. less; right 

C. greater; left 

D. less; left 

QUESTION: 74 

than P2 and airflow 

The addition of a small amount of heat to a steam vapor results 
in a temperature increase. The steam is presently a 
vapor. 

A. wet 

B. saturated 

c. superheated 

D. subcooled 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
BWR - FORM A 

QUESTION: 75 

An operator suspects that a steam line temperature instrument 
reading is NOT correct. A recently calibrated pressure gauge 
sensing steam pressure for the same steam line indicates 
351 psig. 

Assuming the system is operating at saturation pressure, what 
should the temperature instrument indicate? 

A. 424 degrees F 

B. 428 degrees F 

c. 432 degrees F 

D. 436 degrees F 

QUESTION: 76 

The area of a steam jet air ejector (SJAE) where the LOWEST 
pressure exists is located at the: 

A. throat of the nozzle. 

B. inlet to the nozzle. 

C. outlet of the nozzle. 

D. suction piping from the condenser to the SJAE. 

QUESTION: 77 

What effect will the presence of noncondensible gases in a 
condenser have on condenser operations in a plant operating at 
full power? 

A. Decreased steam pressure in the condenser 

B. Increased amount of condensate depression 

c. Decreased condensate temperature 

D. Increased cooling water outlet temperature 
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BWR - FORM A 

QUESTION: 78 

The location in a main turbine that experiences the greatest 
amount of blade erosion is in the stage of the 

pressure turbine. 

A. first; low 

B. last; low 

c. first; high 

D. last; high 

QUESTION: 79 

If the discharge valve of an operating positive displacement pump 
is repositioned from fully open to 75 percent open, pump head 
will and pump flow rate will 

A. increase; remain approximately the same 

B. increase; decrease 

C. remain approximately the same; remain approximately the same 

D. remain approximately the same; decrease 

QUESTION: 80 

A centrifugal pump is operating at rated flow and pressure in an 
open system. A break occurs in the pump discharge piping 
resulting in a loss of pump back-pressure. 

Under these conditions, the pump will be operating at a 
flow rate and drawing electrical power. 

A. lower; less 

B. higher; less 

c. lower; more 

D. higher; more 
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BWR - FORM A 

QUESTION: 81 

A 55 gpm leak has developed in a cooling water system that is 
operating at 100 psig. Which one of the following is the 
expected leak rate when system pressure has decreased to so psig? 

A. 27.5 gpm 

B. 31. 8 gp~ 

c. 38. 9 gpm 

D. 43. 4 gpm 

QUESTION: 82 

The order of boiling heat transfer mechanisms, from the MOST 
EFFICIENT to the LEAST EFFICIENT, is: 

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

B. nucleate boiling, stable film boiling, transition boiling. 

C. stable film boiling, nucleate boiling, transition boiling. 

D. nucleate boiling, transition boiling, stable film boiling. 

QUESTION: 83 

Which one of the following statements explains why condensate 
subcooling is necessary in the steam turbine/condenser phase of a 
plant cycle? 

A. To increase overall secondary efficiency 

B. To provide an improved condenser vacuum 

c. To allow use of a higher circulating water temperature 

D. To provide net positive suction head to the condensate 
pumps 
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USNRC GENERIC FUNDAMENTALS EXAMINATI9N 
BWR - FORM A 

QUESTION: 84 

The measure of heat input per unit time from the reactor core to 
the Reactor Coolant System in units of megawatts defines: 

A. specific heat. 

B. power density. 

c. percent reactor power. 

D. core thermal power. 

QUESTION: 85 

Which one of the following conditions must occur to sustain 
natural convection? 

A. Subcooling of the fluid 

B. A phase change in the fluid 

c. An enthalpy change in the fluid 

D. Radiative heat transfer to the fluid 

QUESTION: 86 

Departure from nucleate boiling (DNB) occurs when steam bubbles 
begin to blanket the fuel rod, resulting in a rapid 
in heat transfer rate and a rapid in delta-T (fuel 
clad minus coolant temperature). 

A. decrease; increase 

B. decrease; decrease 

c. increase; increase 

D. increase; decrease 
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BWR - FORM A 

QUESTION: 87 

Which one of the following describes the relative contributions 
of the convective and radiative heat transfer mechanisms during 
stable film boiling heat transfer? 

A. Only the radiative heat transfer mechanism is significant: 
heat flux increases in proportion to delta-T. 

B. Both heat transfer mechanisms are significant: heat flux 
increases in proportion to delta-T. 

c. Only the radiative heat transfer mechanism is significant; 
heat flux does NOT increase significantly with an increasing 
delta-T. 

D. Both heat transfer mechanisms are significant: heat flux 
does NOT increase significantly with an increasing delta-T. 

QUESTION: 88 

Which one of the following values represents the quality of the 
steam leaving a cyclone separator at 985 psig and 1171 Btu/lb? 

A. 95 percent 

B. 96 percent 

c. 97 percent 

D. 98 percent 
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BWR - FORM A 

QUESTION: 89 

Consider the temperature profile from the centerline of a 
fuel pellet to the centerline of the flow channel under 100 
percent power conditions and single-phase cooling. Which of 
the following portions of the temperature profile will have 
the GREATEST temperature difference across it at the 
beginning of a fuel cycle? 

A. Pellet-to-clad gap 

B. Zircalloy cladding 

c. Cladding corrosion film 

D. Flow channel boundary layer 

QUESTION: 90 

Core bypass flow is: 

A. undesirable but cannot be prevented due to machined 
clearances within the reactor vessel. 

B. desirable because it provides cooling for low-power areas of 
the core. 

C. undesirable because it makes actual core flow hard to 
measure. 

D. desirable because it provides cooling for incore 
instrumentation. 
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QUESTION: 91 

Which one of the following statements describes natural 
circulation in a shutdown reactor? (Assume no isolation 
condenser.) 

A. The moisture separators return the liquid portion of the 
coolant mixture exiting the core to the downcomer where it 
cools and increases in density. 

B. The jet pump diffusers establish a thermal driving head by 
increasing the density of the coolant as it flows downward 
through the diffuser. 

c. At least one reactor recirculation loop must be unisolated 
to provide a heat sink to ambient for cooling the coolant 
entering the core. 

D. At least one source of coolant injection must be available to 
establish the thermal driving head by providing cold coolant 
to the downcomer or the bottom head region. 

QUESTION: 92 

Operating the reactor below the linear heat generation rate 
(LHGR) thermal limit prevents: 

A. cracking of the fuel cladding due to high stress from fuel 
pellet expansion. 

B. melting of the fuel cladding due to cladding temperature 
exceeding 2200 degrees F during an anticipated transient 
without a scram (ATWS). 

C. cracking of the fuel cladding due to a lack of cooling 
caused by departure from nucleate boiling. 

D. melting of the fuel cladding failure due to a lack of 
cooling following a loss of coolant accident (LOCA). 
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QUESTION: 93 

Ref er to the drawing of a fuel rod and coolant flow channel at 
beginning of core life (see figure 8). 

Given the following initial core parameters: 

Reactor power 
Tcoolant . 
Tfuel centerline 

= 100 percent 
= 500 degrees F 
= 3000 degrees F 

What would the fuel centerline temperature be if, over core life, 
the total fuel-to-coolant thermal conductivity were doubled? 
(Assume reactor power is constant.) 

A. 1000 degrees F 

B. 1250 degrees F 

c. 1500 degrees F 

D. 1750 degrees F 

QUESTION: 94 

The purpose of maintaining the critical power ratio less than 1.0 
is to: 

A. prevent fuel clad cracking. 

B. avoid the onset of transition boiling. 

c. limit peak cladding temperatures to less than 2200 degrees F 
during accidents. 

D. limit actual pin power to node average power. 
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QUESTION: 95 

The presence of embrittling isotopes is one of the initiating 
factors of pellet-clad-interaction (PCI). From where do these 
embrittling isotopes come? 

A. Migrate from reactor coolant through cladding. 

B. Produced as corrosion products inside fuel rod. 

c. Introduced during the manufacturing process. 

D. Created during fission of the reactor fuel. 

QUESTION: 96 

During a design basis loss of coolant accident gross cladding 
failure is precluded by operation below the limit for: 

A. total peaking factor (TPF). 

B. linear heat generation rate (LHGR). 

c. critical power ratio (CPR). 

D. average planar linear heat generation rate (APLHGR) . 

QUESTION: 97 

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

A. total peaking factor (TPF) . 

B. critical power ratio (CPR). 

c. average planar linear heat generation rate (APLHGR). 

D. linear heat generation rate (LHGR) . 
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QUESTION: 98 

If cold water is suddenly injected into the reactor vessel while 
operating at 50 percent power, critical power will and 
bundle power will 

A. increase; increase 

B. decrease; increase 

c. increase; decrease 

D. decrease; decrease 

QUESTION: 99 

Which one of the following comparisons will result in a HIGHER 
probability of brittle fracture of the reactor vessel? 

A. A high coolant oxygen content rather than a low oxygen 
content. 

B. A rnnid 100 degrees F cooldown at a high temperature rather 
than at a low temperature. 

c. A high material strength rather than a high material 
ductility. 

D. A high gamma flux rather than a high neutron flux. 

QUESTION: 100 

Which one of the following types of radiation most significantly 
reduces the ductility of the metal of a reactor pressure vessel? 

A. Beta 

B. Thermal neutrons 

C. Gamma 

D. Fast neutrons 
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QUESTION: 1 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
'PWR - FORM A 

The difference between the setpoint pressure at which a safety 
valve opens and the pressure at which it closes is called: 

A. blowdown. 

B. accumulation. 

c. setpoint tolerance. 

D. setpoint deviation. 

QUESTION: 2 

In comparison to a globe valve, a gate valve has a 
pressure drop when fully open and is the 
throttling. 

A. higher; better 

B. lower; better 

c. higher; poorer 

D. lower; poorer 

QUESTION: 3 

choice for 

When manually positioning a motor-operated valve, why must care 
be taken to avoid using excessive valve seating/backseating 
force? 

A. Limit switch settings may change. 

B. The valve may not operate on demand. 

c. The motor may not re-engage. 

D. Torque switch settings may change. 

1 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 4 

A stop check valve is a modified check valve that: 

A. cannot be shut remotely. 

B. can be used to prevent flow in both directions. 

c. can be opened manually to allow flow in both directions. 

D. contains both a gate valve disk and a check valve disk. 

QUESTION: 5 

Density compensation is used in flow instruments to change 
to 

A. mass flow rate; volumetric flow rate 

B. volumetric flow rate; mass flow rate 

C. mass flow rate; differential pressure 

D. differential pressure; volumetric flow rate 

QUESTION: 6 

Which one of the following will cause indicated volumetric flow 
rate to be LOWER than actual volumetric flow rate using a 
differential pressure flow detector and a calibrated orifice? 

A. Debris becomes lodged in the orifice. 

B. A leak develops in the low pressure sensing line. 

c. The orifice erodes over time. 

D. System pressure decreases. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 7 

The flow rate of a fluid passing through a venturi can be 
determined by measuring the: 

A. differential pressure of the fluid as it passes through the 
venturi. 

B. linear displacement of a metering plug installed in the 
throat of the venturi. 

c. change in the velocity of the fluid as it passes through the 
venturi. 

D. rotation of a paddle wheel type device installed in the 
throat of the venturi. 

QUESTION: 8 

Ref er to the drawing of two tank differential pressure level 
indicators (see figure 1). · 

Two differential pressure (D/P) level indicators are installed on 
a large water storage tank. Indicator 1 was calibrated at 100 
degrees F water temperature and indicator 2 was calibrated at 200 
degrees F water temperature. Assuming both are on scale, which 
indicator will indicate the higher level? 

A. Indicator 1 at all water temperatures 

B. Indicator 2 at all water temperatures 

c. Indicator 1 below 150 degrees F, indicator 2 above 
150 degrees F 

D. Indicator 2 below 150 degrees F, indicator 1 above 
150 degrees F 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 9 

Ref er to the drawing of four tank differential pressure level 
detectors (see figure 2). 

The tanks are identical with equal water levels and both are 
pressurized to 20 psig. All detectors were calibrated at the 
current water temperature and 70 degrees F external (ambient) 
temperature. 

Which detectors will provide the MOST INACCURATE level indication 
following an increase in external (ambient) temperature from 70 
degrees F to 100 degrees F? (Assume water temperature and 
external pressure do not change.) 

A. 1 and 3 

B. 2 and 4 

c. 1 and 4 

D. 2 and 3 

QUESTION: 10 

If the pressure sensed by a bourdon tube increases, the curvature 
~~~~~~- because of the greatest force of the detector will 

being applied to the curve of the detector. 

A. increase; inner 

B. decrease; inner 

c. increase; outer 

D. decrease; outer 
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USNRC GE~ERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 11 

A bellows pressure transmitter with its low-pressure side vented 
to containment atmosphere is being used to measure Reactor 
coolant System (RCS) pressure. A decrease in the associated 
pressure indication could be, caused by either a containment 
pressure or a RCS.pressure 

A. decrease: decrease 

B. increase: increase 

c. decrease: increase 

D. increase; decrease 

QUESTION: 12 

A resistance temperature detector (RTD) operates on the 
principle that the change in metal resistance is 
proportional to the change in 

A. inversely; metal temperature 

B. inversely; metal temperature squared 

c. directly; metal temperature 

D. directly; metal temperature squared 
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USNRC_ GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 13 

The plant has experienced a loss of coolant accident with 
degraded safety injection flow. The reactor coolant pumps have 
been manually tripped and the resulting phase separation has 
caused partial core uncovery (approximately 20 percent). 

Which one of the following describes excore source/startup range 
neutron level indication as core uncovery increases from 20 
percent to 100 percent of the core? (Assume neutron detectors 
are located adjacent to the bottom portion of the core.) 

A. Increases continuously 

B. Increases, then decreases 

c. Decreases continuously 

D. Decreases, then increases 

QUESTION: 14 

Refer to the drawing of a gas-filled detector characteristic 
curve (see figure 3). 

Which of the following statements describes how a gas-filled 
radiation detector, operating in the "proportional" region, 
functions? 

A. Essentially all of the ions caused by incident radiation are 
collected. Ions collected from secondary ionizations are 
independent of applied voltage. 

B. Essentially none of the ions caused by incident radiation are 
collected. Ions collected from secondary ionizations vary 
directly with applied voltage. 

C. Essentially all of the ions caused by incident radiation are 
collected. Ions collected from secondary ionizations vary 
directly with applied voltage. 

D. Essentially none of the ions caused by incident are 
collected. Ions collected from secondary ionizations are 
independent of applied voltage. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 15 

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

A. gain. 

B. bias. 

c. feedback. 

D. error. 

QUESTION: 16 

Refer to the drawing of a pneumatic control system (see 
figure 4) • 

Given that an increasing control signal from the Steam Generator 
Level Control System causes the I/P converter to modulate open, 
if the control signal is manually increased, how will the 
pneumatic control system affect steam generator level? 

1' •• L~vel will increase because the valve positioner will open 
more. 

B. Level will decrease because the valve positioner will open 
more. 

c. Level will increase because the valve positioner will close 
more. 

D. Level will decrease because the valve positioner will close 
more. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 17 

Refer to the drawing of a lube oil temperature control system 
(see figure 5). 

If the temperature transmitter fails HIGH (high temperature 
output signal), the temperature controller will the 
temperature control valve, causing the actual heat exchanger lube 
oil outlet temperature to 

A. open; decrease 

B. open; increase 

c. close; decrease 

D. close; increase 

QUESTION: 18 

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

A. Limit switches 

B. Valve seat 

c. Torque switches 

D. Clutch 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 19 

Which one of the following describes the response of a direct 
acting proportional-integral controller, operating in automatic, 
to an increase in the controlled parameter above the controller 
set point? 

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

B. The controller will develop an output signal that will remain 
directly proportional to the difference between the 
controlled parameter and the controller setpoint. 

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

D. The controller will develop an output signal that will remain 
directly proportional to the rate of change of the controlled 
parameter. 

QUESTION: 20 

Which of the following changes in pump operating parameters will 
DIRECTLY lead to pump cavitation in a centrifugal pump that is 
operating at rated conditions in an open system? 

A. Steadily increasing pump inlet temperature 

B. Steadily decreasing pump speed 

c. Steadily increasing pump suction pressure 

D. Steadily decreasing pump recirculation flow 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 21 

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; maximum 

D. minimum; minimum 

QUESTION: 22 

A centrifugal pump is circulating water at 100 degrees F in a 
cooling water system. After several hours the water temperature 
has increased to 150 degrees F. Assuming system flow rate (gpm) 
is constant, pump motor amps will have because 

A. decreased; water density has decreased 

B. increased; water density has decreased 

c. decreased; pump shaft speed has increased 

D. increased; pump shaft speed has increased 

10 



USNRC GE.NERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 23 

Refer to the drawing of a lube oil temperature control system and 
the associated centrifugal pump operating curve (see figure 6). 

If the pump is operating at point B on the operating curve, how 
will the operating point change if the temperature control valve 
modulates further open? 

A. Operating point B will be located on curve 1 closer to 
point D. 

B. Operating point B will be located on curve 2 closer to 
point A. 

c. Operating point B will be located on curve 1 closer to 
point E. 

D. Operating point B will be located on curve 2 closer to 
point c. 

QUESTION: 24 

Which one of the following specifies the proper pump discharge 
valve position and the basis for that position when starting a 
large centrifugal pump? 

A. Discharge valve fully open to ensure proper axial alignment 
of pump impeller. 

B. Discharge valve throttled to reduce motor power requirements 

c. Discharge valve fully open to ensure adequate pump 
recirculation flow 

D. Discharge valve throttled to lessen the possibility of air 
binding the pump 

11 



USNRC_GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 25 

If the speed of a positive displacement pump is increased, the 
available net positive suction head (NPSH) will and 
the probability of cavitation will 

A. increase; increase 

B. decrease; decrease 

c. increase; decrease 

D. decrease; increase 

QUESTION: 26 

Why are positive displacement and centrifugal pumps typically NOT 
operated in parallel? 

A. At high system flow rates the positive displacement pump may 
not receive adequate net positive suction head. 

B. At low discharge pressures the positive displacement pump 
may overheat from a lack of recirculation flow. 

C. At high discharge pressures the positive displacement pump 
may prevent f-low through the centrifugal pump. 

D. Cyclic stresses may be placed on each pump due to uneven or 
oscillating pump flow rates. 

12 



USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 27 

An operator can differentiate a locked reactor coolant pump (RCP) 
rotor from a sheared RCP rotor 30 seconds after the event by 
observing: (Assume no operator action.) 

A. loop flow indications. 

B. RCP ammeter indications. 

c. loop differential temperature indications. 

D. reactor trip status. 

QUESTION: 28 

If the generator bearings on a motor-generator begin to fail from 
overheating, then: 

A. generator current will increase. 

B. generator windings will overheat. 

.... 
'-. m0tor current will decrease . 

D. motor windings will overheat. 

13 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 29 

A main generator is operating on the grid with the following 
indications: 

- 100 MWe 
- 0 MVAR 
- 2,900 amps 
- 20,000_ volts 

If main generator excitation is reduced, amps will 
MWe will 

A. decrease; decrease 

B. increase; decrease 

C. decrease; remain the same 

D. increase; remain the same 

QUESTION: 30 

A motor-driven centrifugal pump is operating at a low flow 
condition in an open system. The throttled discharge valve is 
then fully opened to increase system flow rate. 

Which one of the following will increase? 

A. Pump discharge pressure 

B. Available net positive suction head 

C. Motor amps 

D. Pump speed 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 31 

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

A. starting torque is lower than running torque. 

B. starting torque is higher than running torque. 

c. rotor current during start is too low to generate sufficient 
counter electromotive force (CEMF) in the stator. 

D. rotor current during start is too high to generate sufficient 
counter electromotive force (CEMF) in the stator. 

QUESTION: 32 

Refer to the drawing of a lube oil heat exchanger (see figure 7). 

Decreasing the oil flow rate through 
cause the oil outlet temperature to 
water outlet temperature to 
flow rate remains the same.) 

A. decrease; decrease 

B. increase; decrease 

c. decrease; increase 

D. increase; increase 

15 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 33 

Tube fouling in a heat exchanger causes heat transfer rate to 
decrease by: 

A. reducing fluid velocity on the shell side of the exchanger 
and reducing heat transfer area. 

B. increasing flow rate through the tube side of the exchanger 
and increasing heat transfer area. 

c. reducing the overall heat transfer coefficient and reducing 
tube side flow. 

D. increasing the .overall heat transfer coefficient and 
increasing shell side flow. 

QUESTION: 34 

During normal plant operation at power, a crack 
the main condenser, that results in a decreased 
will cause cooling water outlet temperature to 
hotwell temperature to 

A. increase; decrease 

B. decrease; decrease 

c. increase; increase 

D. decrease; increase 

16 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 35 

How does demineralizer differential pressure indicate the 
condition of the demineralizer resin bed? 

A. Low differential pressure indicates flow blockage in the 
demineralizer. 

B. High differential pressure indicates flow blockage in the 
demineralizer. 

c. Low differential pressure indicates that the demineralizer 
resin bed is exhausted. 

D. High differential pressure indicates that the demineralizer 
resin bed is exhausted. 

QUESTION: 36 

Prior to a scheduled plant shutdown, the Reactor Coolant System 
was chemically shocked to induce a crud burst. What effect will 
this have on the letdown purification demineralizers? 

A. Decreased operating time before the resin is exhausted 

B. Increased flow rate through the demineralizers 

c. Decreased demineralizer outlet conductivity 

D. Increased pressure drop across the demineralizers 

17 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 37 

The temperature of the water passing through a demineralizer must 
be controlled because EXCESSIVELY HOT water will: 

A. increase the ion exchange rate for hydronium ions, thereby 
changing effluent pH. 

B. degrade the. corrosion inhibitor applied to the inner wall of 
the demineralizer. 

c. result in excessive demineralizer retention element thermal 
expansion, thereby releasing resin. 

D. reduce the affinity of the demineralizer resin for ion 
exchange. 

QUESTION: 38 

Which of the following results from a loss of circuit breaker 
control power to a circuit breaker supplying a motor? 

A. Motor ammeter indication would be zero regardless of actual 
breaker position. 

B. Breaker position would remotely indicate closed regardless of 
actual position. 

C. Breaker would trip open due to the actuation of its 
protective trip device. 

D. Close spring charging motor would not charge the spring 
following local tripping of the breaker. 

18 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 39 

How is circuit breaker operation affected when the circuit 
breaker control power transfer switch is placed in the LOCAL 
position? 

A. Control power will be available to provide protective trips 
and the circuit breaker can be closed by pushing the close 
pushbutton on or inside the circuit breaker enclosure. 

B. Control power will be removed from the close circuits but 
control power will still be available for automatic circuit 
breaker trips. 

C. Control power will be removed from both the open and close 
circuits and breaker operation is restricted to local manual 
operation only. 

D. Control power will be removed from both the open and close 
circuits and the circuit breaker can be closed by pushing the 
close pushbutton on or inside the circuit breaker enclosure. 

QUESTION: 40 

Refer to the drawing of a typical valve control circuit (see 
figure 8). 

The purpose of the K3 relay is to: 

A. hold the valve open after one or both of the initiating 
conditions have cleared, even if the reset pushbutton (Sl) 
is depressed. 

B. hold the valve open even if one or both of the initiating 
conditions have cleared. 

C. close the valve as soon as either initiating condition has 
cleared. 

D. close the valve as soon as both initiating conditions have 
cleared. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 41 

During paralleling operations of the main generator to the grid, 
closing the generator output breaker with the frequency of the 
generator at 60.l hertz and the grid frequency at 60.0 hertz 
will: 

A. cause the generator to immediately increase load. 

B. trip open the generator breaker on reverse power. 

c. cause the generator voltage to increase. 

D. cause the generator current to decrease. 

QUESTION: 42 

When a typical 4160 volt breaker is racked to the TEST position 
control power is the breaker and the breaker is 

the load. 

A. removed from; isolated from 

B. removed from; connected to 

C. available to; isolated from 

D. available to; connected to 

QUESTION: 43 

The function of high voltage electrical disconnects is to provide 
electrical isolation of equipment during 

conditions. 

A. manual; no-load 

B. manual; overload 

c. automatic; no-load 

D. automatic; overload 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
. PWR - FORM A 

QUESTION: 44 

The following remote indications are observed for a 480 VAC load 
supply breaker. (The breaker is normally open.) 

Red indicating light is on. 
Green indicating light is off. 
Load voltage indicates o volts. 
Line voltage indicates 480 volts. 

What is the condition of the breaker? 

A. Open and racked in 

B. Closed and racked in 

c. Open and racked to "test" position 

D. Closed and racked to "test" position 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 45 

As compared to a prompt neutron, a delayed neutron is more 
likely to: 

A. cause fast fission in the reactor fuel. 

B. be resonantly absorbed in the reactor fuel. 

c. cause thermal fission in the reactor fuel. 

D. be detected by excore nuclear instrumentation. 

QUESTION: 46 

Select the equation that defines K-excess (excess reactivity). 

A. Keff + 1 

B. Keff - 1 

C. Keff(l-SDM) 

D. 1/ ( 1-Keff) 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 47 

At the time of a reactor trip from 100 percent power, shutdown 
margin was determined to be -5.883% delta-K/K. over the next 72 
hours the Reactor Coolant System was cooled down and boron 
concentration was increased. The reactivities affected by the 
change in plant conditions are as follows: 

Reactivity 

Xenon 
Moderator temperature 
Boron 

Change (+ or -) 

2.675% delta-K/K 
0.5% delta-K/K 
1. 04% del ta-K/K 

What is the shutdown margin 72 hours after the trip? (Assume end 
of core life.) 

A. -1.668% delta-K/K 

B. -3.748% delta-K/K 

c. -7.018% delta-K/K 

D. -9.098% delta-K/K 

QUESTION: 48 

• -8 -7 
Reactor power increases from 10 amps to 5 x 10 amps in 2 
minutes. What is the average startup rate? 

A. 0.95 dpm 

B. 0.90 dpm 

c. 0.85 dpm 

D. 0.82 dpm 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 49 

Over core life, plutonium isotopes are produced with delayed 
neutron fractions that are than uranium delayed 
neutron fractions, thereby causing reactor power transients to be 

near the end of core life. 

A. smaller; faster 

B. smaller; slower 

c. larger; faster 

D. larger; slower 

QUESTION: 50 

Which one of the following isotopes is the MOST significant 
contributor to resonance capture of fission neutrons in the 
reactor core? 

A. U-233 

B. U-238 

c. Pu-239 

D. Pu-240 

QUESTION: 51 

Which one of the following will cause the Doppler power 
coefficient to become MORE negative? 

A. Increased clad creep 

B. Increased pellet swell 

c. Lower power level 

D. Lower coolant boron concentration 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 52 

Which one of the following reactivity coefficients is the LARGEST 
contributor to the total power coefficient at the beginning of 
core life? 

A. Moderator temperature coefficient 

B. Void coefficient 

c. Pressure coefficient 

D. Doppler coefficient 

QUESTION: 53 

The amount of boric acid required to increase the reactor coolant 
boron concentration by 10 ppm at beginning of core life 
conditions (1200 ppm) is approximately 
the amount of boric acid required to increase boron concentration 
by 10 ppm at end of core life conditions (100 ppm). 

A. twelve times 

B. eight times 

c. four times 

D. the same as 

QUESTION: 54 

Integral control rod (CEA) worth is the change in 
per change in rod (CEA) position. 

A. reactor power; total 

B. reactivity; unit 

C. reactor power; unit 

D. reactivity; total 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 55 

Which one of the following param~ters typically has the GREATEST 
effect on the shape of a differential rod worth curve? 

A. Core radial flux distribution 

B. Core axial flux distribution 

c. Core xenon distribution 

D. Burnable poison distribution 

QUESTION: 56 

The purposes of using control rod (CEA) bank overlap are to: 

A. ensure the rod (CEA) insertion limits are not exceeded and to 
maintain individual and group rod (CEA) position within 
allowable tolerances. 

B. provide a more uniform differential rod (CEA) worth and to 
ensure the rod (CEA) insertion limits are not exceeded. 

c. provide a more uniform axial flux distribution and to provide 
a more uniform differential rod (CEA) worth. 

D. maintain individual and group rod (CEA) position indicators 
within allowable tolerances and to provide a more uniform 
axial flux distribution. 

26 



•· 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 57 

The reactor is operating at 80 percent power during a load 
decrease to 60 percent when a control rod (CEA) becomes stuck 
during insertion of the rest of its group. If group control rod 
insertion continues, which of the following will be adversely 
affected? 

A. Power distribution and shutdown margin 

B. Shutdown margin and power defect 

c. Power defect and critical heat flux 

D. Critical heat flux and power distribution 

QUESTION: - 58 

Xenon-135 is considered a major fission product poison because it 
has a large: 

A. fission cross section. 

B. absorp~lon cross section. 

C. elastic scatter cross section. 

D. inelastic scatter cross section. 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 59 

A reactor has been operating at a steady-state power level for 15 
hours following a rapid power reduction from 100 to 50 percent 
using boration for reactivity control. Which one of the 
following describes the current core xenon concentration? 

A. Increasing 

B. Decreasing 

c. At equilibrium 

D. Oscillating 

QUESTION: 60 

A reactor has been operating at 100 percent power for one week 
when power is ramped in 4 hours to 50 percent. Which statement 
describes the new equilibrium xenon concentration? 

A. One-half the 100 percent value 

B. Less than one-half the 100 percent value 

c. More than one-half the 100 percent value 

D. Equal to the 100 percent value 

QUESTION: 61 

Xenon oscillations that tend to DAMPEN themselves toward 
equilibrium over time are oscillations. 

A. converging 

B. diverging 

c. diffusing 

D. transitioning 
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USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 62 

Following a 7 day shutdown, a reactor startup is performed and 
the plant is taken to 40 percent power over a 6 hour period. 
After stabilizing at 40 percent power, what type of reactivity 
will the operator need to add to compensate for xenon changes 
over the next 24 hours? 

A. Negative only 

B. Negative, then positive 

c. Positive, then negative 

D. Positive only 

QUESTION: 63 

Following a reactor trip, negative reactivity from xenon 
initially increases due to: 

A. xenon production from the decay of iodine-135. 

B. xenon production from the spontaneous fission of uranium. 

c. the reduction of xenon removal by decay. 

D. the reduction of xenon removal by recombination. 

QUESTION: 64 

During a six-month period of continuous full power reactor 
operation, the reactor coolant boron concentration must be 
decreased steadily to compensate for: 

A. buildup of fission product poisons and decreasing control rod 
(CEA) worth. 

B. fuel depletion and buildup of fission product poisons. 

C. decreasing control rod (CEA) worth and burnable poison 
burnout. 

D. burnable poison burnout and fuel depletion. 
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QUEST~ON: 65 

While withdrawing control rods (CEAs) during an approach to 
criticality, the stable count rate doubles. If the same amount 
of reactivity that caused the first doubling is added again, 
stable count rate will and the reactor will be 

A. double; subcritical 

B. more than double; subcritical 

c. double; critical 

D. more than double; critical 

QUESTION: 66 

During a reactor startup, control rods (CEAs) are withdrawn such 
that Keff increases from O. 98 to 0. 99. If the count rate before 
the rod withdrawal was 500 cps, which one of the following will 
be the final count rate? 

A. 750 cps 

B. 1000 cps 

c. 1500 cps 

D. 2000 cps 

30 



... ' J, 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 67 

An estimated critical rod position (ECP) has been calculated for 
a reactor startup that is to be performed 6 hours after a trip 
from a 60 day full power run. Which one of the following events 
or conditions will result in the actual critical rod position 
being LOWER than the ECP? 

A. The startup is delayed for approximately 2 hours. 

B. The steam generator pressures are decreased by 100 psi 
just prior to criticality. 

c. A new boron sample shows a current boron concentration 20 ppm 
higher than that used in the ECP calculation. 

D. Steam generator feedwater addition rate is .reduced by 5 
percent just prior to criticality. 

QUESTION: 68 

The reactor is critical at 10,000 cps when a steam generator 
atmospheric relief valve fails open. Assume end of core life 
conditions, no reactor trip, and no operator actions are taken. 

When the reactor stabilizes, Tave will be 
initial Tave and reactor power will be 
adding heat. 

A. greater; at 

B. greater; above 

c. less; at 

D. less; above 
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QUESTION: 69 

During a xenon-free reactor star~up, critical data were 
inadvertently taken one decade above the required intermediate 
range (IR) level. The critical data were taken again at the 
proper IR level with the same reactor coolant· temperatures and 
boron concentration. 

The critical rod (CEA) position taken at the proper IR level is 
the critical rod position taken one decade above the 

proper IR level. 

A. less than 

B. the same as 

c. greater than 

D. unrelated to 

QUESTION: 70 

After taking critical data during a reactor startup, the operator 
establishes a stable 1 dpm startup rate to increase power to the 
point of adding heat (POAH). How much negative reactivity 
feedback must be added at the POAH to stop the power increase? 

Assume: 13. = 0. 00579 -5 
1 = 1.0 x 10 sec 
)..eff 

-1 = 0.1 sec 

A. 0.16% delta-k/k 

B. 0.19% delta-k/k 

c. 0.23% delta-k/k 

D. 0.29% delta-k/k 
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QUESTION: 71 

The use of boron as a burnable poison in a reactor core: 

A. increases the amount of fuel required to produce the same 
amount of heat. 

B. allows the plant to operate longer on a smaller amount of 
fuel. 

c. allows more fuel to be loaded and prolongs core life. 

D. absorbs neutrons that would otherwise be lost from the core. 

QUESTION: 72 

The reactor is exactly critical below the point of adding heat 
when a single control rod (CEA) is fully inserted into the core. 
Assuming no operator or automatic action, reactor power will 
slowly decrease to: 

A. zero. 

B. the value associated with the source neutron strength. 

c. a value above the source neutron strength. 

D. a slightly lower value, then slowly increase to the initial 
value. 
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QUESTION: 73 

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

vacuum. What is 
vacuum? (Assume 

A. 1.0 psi a 

B. 1.5 psi a 

c. 13.5 psi a 

D. 14.0 psia 

QUESTION: 74 

A liquid is saturated with o percent quality. Assuming pressure 
remains constant, the addition of a small amount of heat will: 

A. raise the liquid temperature above the boiling point. 

B. result in a sub cooled liquid. 

c. result in vaporization of the liquid. 

D. result in a superheated liquid. 

QUESTION: 75 

Which one of the following steam generator (S/G) pressures will 
come closest to producing a 50 degree F reactor coolant system 
{RCS) subcooling margin with RCS pressure at 1000 psia? (Assume 
a negligible delta-T across the S/G tubes.) 

A. 550 psia 

B. 600 psia 

c. 650 psia 

D. 700 psia 
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QUESTION: 76 

Which one of the following explains why condensate subcooling is 
necessary in the steam turbine/condenser phase of a plant cycle? 

A. To maximize overall secondary efficiency 

B. To provide a better condenser vacuum 

c. To minimize turbine blade and condenser tube erosion by 
entrained moisture 

D. To provide net positive suction head for the condensate pumps 

QUESTION: 77 

You are involved in a routine plant shutdown with a steam bubble 
in the pressurizer. Pressurizer pressure is 415 psig and· 
pressurizer pressure and level are slowly decreasing. You 
suspect a pressurizer power operated relief valve (PORV) is 
partially open but the position indicating lights are not 
working. 

Which one of the following is the expected PORV tailpipe 
temperature if the PORV is open? (Assume downstream pressure is 
atmospheric.) 

A. 652 degrees F 

B. 450 degrees F 

c. 330 degrees F 

D. 212 degrees F 
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QUESTION: 78 

To achieve maximum plant efficiency, feedwater should enter the 
steam generator (S/G) and the temperature 
difference between the S/G and the condenser should be as 

as possible. 

A. close to saturation; small 

B. close to saturation; great 

c. as subcooled as practical; small 

D. as subcooled as practical; great 

QUESTION: 79 

A sudden stop of fluid flow in a piping system, due to rapid 
closure of an isolation valve, will most likely result in: 

A. check valve slamming. 

B. pump runout. 

c. water hammer. 

D. pressurized thermal shock. 

QUESTION: 80 

A 55 gpm leak has developed in a cooling water system that is 
operating at 100 psig. Which one of the following is the 
expected leak rate when system pressure has decreased to 50 psig? 

A. 27.5 gpm 

B. 31. 8 gpm 

c. 38.9 gpm 

D. 43. 4 gpm 
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QUESTION: 81 

cavitation of a centrifugal pump in an open system is indicated 
by discharge pressure and flow rate. 

A. low; low 

B. high; high 

c. low; high 

D. high; low 

QUESTION: 82 

In an operating cooling water system with a constant water 
velocity, if water temperature decreases, indicated volumetric 
flow rate (gpm) will: 

A. remain the same, because the density of the water has not 
changed. 

B. increase, because the density of the water has increased. 

C. remain the same, because the water velocity has not changed. 

D. increase, because the viscosity of the water has increased. 

QUESTION: 83 

To decrease the flow rate through an operating positive 
displacement pump, an operator should: 

A. throttle the pump discharge valve partially closed. 

B. throttle the pump suction valve partially closed. 

c. decrease the pump NPSH. 

D. decrease the pump speed. 

37 



v 

USNRC GENERIC FUNDAMENTALS EXAMINATION 
PWR - FORM A 

QUESTION: 84 

Refer to the drawing of a fuel rod and coolant flow channel at 
beginning of core life (see figure 9). 

Given the following initial core parameters: 

Reactor power 
Tcoolant · 
Tfuel centerline 

= 100 percent 
= 500 degrees F 
= 3000 degrees F 

What would the fuel centerline temperature be if, over core life, 
the total fuel-to-coolant thermal conductivity were doubled? 
(Assume reactor power is co~stant.) 

A. 1000 degrees F 

B. 1250 degrees F 

c. 1500 degrees F 

D. 1750 degrees F 

QUESTION: 85 

The reactor is operating at 80 percent power with a core delta-T 
of 48 degrees F when a station blackout occurs. Natural 
circulation is established and core delta-T stabilizes at 40 
degrees F. If mass flow rate is 3.0 percent, what is the current 
decay heat level? 

A. 1.0 percent 

B. 2.0 percent 

c. 3.0 percent 

D. 4.0 percent 
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QUESTION: 86 

Subcooled nucleate boiling is occurring along a heated surface. 
The heat flux is then increased slightly. What will be the 
effect on the delta-T between the surface and the fluid? (Assume 
subcooled nucleate boiling is still occurring.) 

A. Large increase in delta-T because of steam blanketing 

B. Large increase in delta-T causing radiative heat transfer to 
become significant 

c. Small increase in delta-T because of steam blanketing 

D. Small increase in delta-T as vapor bubbles form and collapse 

QUESTION: 87 

Which parameter change will reduce the departure from nucleate 
boiling ratio (DNBR)? 

A. Decrease in reactor power 

B. I~~=~~~z in pressurizer pressure 

c. Increase in reactor coolant flow 

D. Increase in reactor coolant temperature 

QUESTION: 88 

How does critical heat flux vary from the bottom to the top of 
the reactor core during normal full power operation? 

A. Decreases continuously 

B. Decreases then increases 

c. Increases continuously 

D. Increases then decreases 
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QUESTION: 89 

A small increase in delta-T (at the fuel clad-to-coolant 
interface) causes increased steam blanketing and a reduction in 
heat flux. This describes which type of boiling? 

A. Subcooled boiling 

B. Nucleate boiling 

c. Partial film boiling 

D. Total film boiling 

QUESTION: 90 

The heat transfer coefficient of the core will be directly 
increased if: (Assume bulk coolant subcooling.) 

A. the coolant temperature is decreased. 

B. the coolant flow rate is decreased. 

c. nucleate boiling occurs in the coolant. 

D. the coolant flow is laminar instead of turbulent. 

QUESTION: 91 

Which one of the following parameters provides the BEST 
indication of adequate core cooling following a small 
loss-of-coolant accident? 

A. Emergency cooling injection flow rate 

B. Pressurizer level 

c. Subcooling margin 

D. Pressurizer pressure 
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QUESTION: 92 

During a plant cooldown and depressurization with forced 
circulation, Reactor Coolant System (RCS) loop flow and reactor 
coolant pump (RCP) current indications become erratic. This is 
most likely caused by: 

A. RCP cavitation. 

B. RCP runout. 

c. RCS loop water hammer. 

D. RCS hot leg saturation. 

QUESTION: 93 

With the Reactor Coolant System subcooled and all reactor coolant 
pumps stopped, the stable natural circulation flow rate will NOT 
be affected by an increase in the: 

A. reactor coolant pressure. 

B. time after reactor trip. 

C. steam generator level. 

D. steam generator pressure. 

41 



.. -----~ 
USNRC GENERIC FUNDAMENTALS EXAMINATION 

PWR - FORM A 

QUESTION: 94 

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

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

B. any clad temperature higher than this correlates to a 
fuel centerline temperature at the fuel melting point. 

c. the oxidation rate of the zircalloy cladding increases 
sharply above 2200 degrees F. 

D. the thermal conductivity of zircalloy decreases at 
temperatures above 2200 degrees F causing an unacceptably 
sharp rise in the fuel centerline temperature. 

QUESTION: 95 

The pellet-to-clad gap in fuel rod construction is designed to: 

A. decrease fuel pellet slump. 

B. attenuate fission gammas. 

c. increase heat transfer. 

D. reduce internal clad strain. 

QUESTION: 96 

Pressure stress on the reactor vessel wall is: 

A. compressive across the entire wall. 

B. tensile across the entire wall. 

c. tensile at the inner wall, compressive at the outer wall. 

D. compressive at the inner wall, tensile at the outer wall. 
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QUESTION: 97 

The reference temperature for nil-ductility transition (RTN0r) is 
the temperature above which: 

A. a large compressive stress can result in brittle fracture. 

B. a metal exhibits more ductile tendencies. 

c. the probability of brittle fracture increases. 

D. no appreciable deformation occurs prior to failure. 

QUESTION: 98 

The probability of reactor vessel brittle fracture is DECREASED 
by minimizing: 

A. oxygen content in the reactor coolant. 

B. the time taken to cool down the Reactor Coolant System. 

c. operation at high temperatures. 

D. the amount of copper in the reactor vessel. 

QUESTION: 99 

Which one of the following types of radiation significantly 
reduces the ductility of the metal of a reactor pressure vessel? 

A. Beta 

B. Thermal neutrons 

c. Gamma 

D. Fast neutrons 
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QUESTION: 100 

Pressurized thermal shock would most likely be a concern during 
an uncontrolled: 

A. cooldown followed by a rapid repressurization. 

B. depress~rization followed by a rapid repressurization. 

c. cooldown followed by a rapid depressurization. 

D. depressurization followed by a rapid cooldown. 
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